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Pref ace

This book repofrs onthe'European conference on costs and benefits of occupational safety
and health' , which was held 28-30ttt May 1997 in The Hague, The Netherlands.
It gives an overview of the various presentations of the conference, a summary of the

discussions which took place in the plenary sessions and ttre sub-groups, and concludes with
some outlines for future stategies on policy, practice and research in the field of occupational

safety and health, with specific focus on the costs and benefits issue.

In addition to this, in the different sections a number of papers is included that could not
bepresentedduring the conference but still are relevant to the issue of costs and benefits.
As such this book is a real intemational state of the art document. It contains over 50 papers

from all over Europe, Australia, Japan, Canada and the United States.

The cont'erence was hosted by the Ministry of Social Affairs and Employment of the

Netherlands in co-operation with the European Foundation for the Improvement of Living
and Working Conditions in Dublin. The European Commission cofinanced the event and

the organisation was co-ordinated by the Durch institute for working conditions NIA TNO.

About 450 people from 37 countries participated in the conference and proved with their
presence and contributions that indeed the issue of costs and beneflts is a central one in many

countries today.





lntroduction

Costs and benefits of occupational safety and health:
Background and political context

F. Licher and J. Mossink

Social policy as a production factor, the political context
The Conference on Costs and benefits of Occupational Safety and Health 1997 was part
of the activities during the Dutch presidency of the European Union. All activities focused
in one way or the other on the importance of a European social potcy, as a ratural and
necessary complement to the common economic and monetary policy. Priority areas wete
employment, equal opporhrnities for men and womeno and the importance of social policy
for economic performance. Imporant steps forward should be made in these areas and the

discussions should help to create a common basis for the formulation of the social paragraph

in the Treaty of Amsterdam.
One of these steps was the organisation of the highJevel conference 'Social policy and
economic performance' , which was held in January 1997 n Amsterdam. This conference
should create a platform for different views and discussion on the way in which social and
economic policy interact. The main questions were: Where do they reinforce or obstruct
each ofter? Is there somettring like rehrm on social invesfinent? At the basis of the conference

stood an intemational study on competitiveness of the Dutch welfare state 'The Dutch welfare
state from an international and economic perspective' . In this study the performance of the

Netherlands in six fundamental fields of the welfare state, including occupational safety and
health, is compared with that of seven other countries: Belgium, Denmark, Germany, Japan,

Sweden, the United Kingdom and the United States.
The conferences which followed later on, the conference on direct employee participation,
which was held 10-11th April in Amsterdam, and the conference on costs and benefits of
occupational safety and health can both be considered as follow-ups to this first conference
during the Durch presidency of the EU. During these conferences more specific questiom
on the interaction between social and economic policy were discussed: Do social regulations
and co-determination practices enhance economic stability? Can flexibility in working times,
work organisation and labour market create win-win situations for individuals, companies
and society? Do high safety, health and environmental standards improve productivity and

innovation?

Demand for deregulation and business impact analyses
Background to the conference was in some way also the work of the business-led Molitor
Committee, the 'Report on Administrative and Legislative Simplification' and 'The UNICE
Regulatory Report' both presented to the European Commission in 1995. [n these reports
the authors argue that detailed regulation and the administrative burden related to national
and European legislation have negative effects on e.g. cost levels, flexibility, capital
expenditure and management time, and thus on the competitiveness of enterprises, in



particular the small and medium-sized enterprises. The four most mentioned defects are:
regulations impose an excessive administrative burden, regulations are too prescriptive,
regulations are not proportionate to hazard and risk, and regulations impose too complex
risk assessment procedures. The Molitor Cornmittee therefor strongly advocated for
deregulation of the existing EU-directives in the field of occupational safety and health and
for thorough cost-benefit assessments (business impact analyses) on proposals for new
regulation.

Costs and benefits as the central issue in OSH
The conference thus found itself in the middle of the European debate on the interrelationship
between social and economic policy, and the role of European institutions in creating a
common European social policy. Employer representatives and right wing politicians on
the one hand and employee representatives and left wing forces generally on the other hand
both arguing for a different future for Europe. It explains in some way why the issue of
costs and benefits is the central issue in the field ofoccupational safety and health today and
why such strong adversative feelings are related to cost benefits assessments. It explains
also why the discussion on methodology is so important. What is and can be calculated and
what not, might highly influence the outcomes of cost-benefit assessments and thus the
political consequences of such assessments. The Cornmission has therefor started a series
of activities to accomplish a more cornmon framework to the issue of costs and benefits.

European Commission initiatives
An ad-hoc group 'Social and economic appraisal of health and safety legislation' of the
Advisory Committee for Occupational Safety and Health to the European Cornmission is
insalled to prepare a mettrodology for the social and economic evaluation of EU-directives
x1d x1 xdminisradve procedure which should be followed when preparing such evaluations.
A three year during project has been developed to gather more information on the issue and
to implement cost-benefit assessments into practice. The Dutch research institute NIA TNO
is co-ordinating this project in which institutes of most EU member states participate. This
research group will organise a nurnber ofwork conferences on the different aspects of costs
and benefit assessments the coming years.
The financial support of the Commission to the conference in The Hague can be placed in
the same strategy. The aims of the couference fitted perfectly in the Commission strategy
to create a more common framework to the cost-benefit issue.

Discussion on the effectiveness of OSH-policy
The main aim s; the conference was to bring together all the experts and parties involved
in the cost-benefit debate: researchers, economists, occupational safety and health
professionals, personnel managers, social parmers and politicians, and 'to discuss the issue
of costs and benefits in the context of the development and implementation of more effective
safety and health strategies, both at the national and the company level'.
The latter is very important as the organisers did not want to reinforce the ideological
positions in the cost-benefit debate, related to the issue of deregulation. The aim was to create
a more open discussion on the future of occupational safety and health policies based on
facts and sound analyses. This discussion should thus have a broader focus than the
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advantages and disadvantages of (de)regulation for business. It should also consider the

effectiveness of other policy instruments, such as financial incentives, and the impact of
occupational safety and health investrnents on labour productivity and health care costs.

These general introductions on the theme of costs and benefits were further elaborated by
other authors and discussed in the following parallel sessions:
International comparisor of occupational safety and health systems,
1) Economic incentives, a new forward looking approach,
2) The benefits of work place health promotion, marketing to business,
3) Prevention of absenteeism, assessments of company measures,

4) Costs and benefits of stress prevention, practice and future directions,
5) Cost-benefit models, the theory and practice ,

6) Impact of safety and health regulations on business, lessons from practice,
7) Occupational safety and health as a factor in competitiveness, 9

8) In company decision making on occupational safety and health practice,
9) Cost-effectiveness of occupational safety and health service, especially in SMBs.

It was this broad scope and the emphasis on facts and sound analyses in the conference
programme which has been also been the basis for the co-operation with the European
Foundation in the organising of the conference. The conference was an excellent platform
for the Foundation to present their research and promotion work of the last few years in
this area. They studied among others the effectiveness of occupational safety and health
policies on both the company and the national level, gathering information on prevention
projects (stress, health promotion and absenteeism) and evaluating different incentive
schemes.

Political perspectives
Political statements made by Eric Carlslund deputy Secretary General of the trade union
confederation ETUC and Zygmunt Tyszkiewicz Secretary General of the private sector
employen confederation UMCE, a representative on behalf of cornmissioner Flynn of Social
Affairs of the European Commission, and Frank de Grave the Dutch State Secretary for
Social Affairs and Employment.
They all agreed in a more or less explicit way that risk-assessment and preventive action
is necessary, that more attention should be paid to new risks (such as psycho-social risks,
RSI and new toxic substances) and risk groups (for instance flexible workforce), and that
the individual, company and national losses due to ill-health and occupational accidents are

too high (in average I ta 4% of GNP) and thus should be reduced. They differed however
greatly in their view on the focus and possible outcomes of cost-benefit analysis, its role
in the decision making process, and the need for changes in occupational safety and health
policy and regulations. At one point concerning cost-benefit analysis they seemed to agree
however. Both employers and employees seemed not to be in favour of including the costs
of death, life expectancy, loss of capabilities and human suffering into cost-benefit
calculations. Financial costs and benefits related to risk assessments, investrnents,
absenteeism, productivity and health care should in their view clearly be distinguished from
human and social suffering and well-being.
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Employer and employee perspectives
The employers advocated, as could be expected, for deregulation and gmphasised the
necessity of business impact analyses for every piece of new legislation. They proposed
deregulation on the European level along with the evaluation of the EU-directives already
implemented. They see cost-benefit analysis as a possible tool for deregulation.
The employees warned for the possible misuse of the instrument of cost-benefit analysis.
Costs-benefit analysis should ur their view not merely focus on the short-term costs for
enterprises, but also include the benefits to companies as well as to society in the long run.
They emphasised that legislation has ofteu produced irurovative effects in production, with
related positive effects on efficiency and competitiveness of business as a whole, and that
preventive action has positive effect on health care costs and thus on social premiums and
tax-expenditures.
They are, as could be expected, contrary to deregulation of existing legislation and argued
for modernisation of EU-regulation, arguing that also psycho-social factors should be
included and new risk groups should be addressed.

The Commission strategy
The European Commission stressed that although health and safety is a productive factor,
it is also a basic right to workers. The Commission underlined the necessity for further
progress in the prevention ofill-health and occupational accidents and costs which are related
to badly managed health and safety. They will continue to communicate the message that
investrnents in safery and health are generally profitable and that therefor there is no reason

to argue the EUdirectives. The Commission regards the implementation and enforcement
of the existing EU-directives as a top-priority.

The Dutch model
The Dutch State Secretary for Social Affairs and Employment tried in some way to find a

way out of the regulation-deregulation dilemma, which can hold up further progress in the
field of occupational safery and health, by advocating, as has been done for envirorunental
emissions, forconcrete reduction argets ill Europe for major risk factors, ill-health effects
and occupational accidents. He emphasised ttrat other policy instruments, like mandatory
contracts for employers with occupational safety and health services, differentiation in
insurance premiums related to sick leave and work disability and fiscal advantages related
to invesffnents in optimal work equipment might be much more effective than additional
regulation. Especially detailed regulation is not likely to stimulate and motivate employers
own responsibility.

Exploration of future strategies
The more specific aims of the conference were to exchange information and review national
and intemational experiences in the implemenation of health and safety policies and cost-
benefit analyses; to identify and discuss the key factors influencing costs and benefits of
occupational safety and health policy at the individual, the company and the national and
at the European level; to explore strategies for the funrre in policy, science and practice to
improve the efficiency and effectiveness of occupational safety and health.
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Key issues, review and perspectives

lntroduction

F. Licher
Ministry of Social Affairs and Employment

The Hague, The Netherlands

J. Mossink
NIA TNO B,V,

Amsterdam, The Netherlands

This chapter gives overview of the current issues in the field of costs and benefits of
occupational safety and health.
The ouflines of ttre topic of the conference were sketched in a background paper, a review

of recent research and a discussion on cost-internalisation, which seem to be at the heart

of the current discussions. The background paper of Mossink gives an overview of issues

in both the political debate and in research. In this paper, the contents of each chapter are

placed into the wide picture of costs and benefits of occupational safety and health.

Eleflheria Lehmann of the 'Landesanstalt ftir Arbeitsschutz Nord-Rhein Westfalen', made

a kelmote on the state of the art in cost-benefit research. She did this by listing the problems

involved in cost-benefit analysis. The first problem is that to prove the benefits of
occupational safety and health prevention one should calculate the possible savings due to

accidents or illnesses ftat did not occur. Although these can easily be estimated at the macro-
level (14% of the GNP, as has been calculated in various countries), they still do not prove

anything about the real benefits of invesments in safety and health. Many questions arise

when studying more closely the effects of safety urd health invesfrnents e.g. are all accidents

and illnesses really avoidable, until which prevention level benefits exceed costs, and should

one calculate absenteeism as a cost even as there often is no evidence ofreal production loss?

One way to solve this problem is just to look at the human costs of badly managed safety

and health, for exarnple by calculating the number of absence days every dollar production.

However that leaves the difficulty of esablishing a desirable societal figure for this indicator,
as the value of lowering of this figure for employers and employees is unlorown.
The other way is to try to calculate ttre benefim of preventive action at the company (micro)

level in terms of avoidable production losses. This has proven to be as tricky as the

calculation of benefits at the societal (macro) level. Often no direct link between preventive

action and reduction of production losses can be proven. Other interfering factors are the

non-occurrence of production losses due to planned flexibility and the existence of over-
capacity.
A better indicator might be the calculation of the number of non-disturbed production hours.

Dividing the costs of occupational safety and health inyesments by this number will give

a quite interesting efficiency indicator for the company prevention policy. This indicator

can be especially helpfirl when one is primarily interested in the cost-effectiveness of safety



and health measures, also in relation to oflrer preventive measures e.g. in the area of quality
control or environmental policy.
In addition to these kind of cost-effectiveness analysis also more qualitative analysis can
be made to estimate the added value of investments in occupational safety and health to
flexibility and the qualiff of production. In various companies considerable positive effects
are found on these production parameters by urvesting in the quality and the organisation
of the work and the psycho-social well-being of the workers.
The keynote address on the question 'What is the debate or costs and benefits about?' was
made by Peter Dorman, of the Michigan State University. He stated that the issue of costs
and beneflts is in the end a story about cost-intemalisation. He argued that due t0 globalization
and the increase of flexible work pattems the traditional occupational safety and health
legislation is in crises, and advocates strongly that new forms of enhancement of pubtic health
values have to be introduced. Cost-iltemalisation e.g. by introducing differentiation i-n

insurance premiums and an injury trx is such a lbrm. Although cost-internalisaflon can have,
and has demonstrated in practice, several positive effects on the company behaviour, Dorman
argues tlut full cost-intemalisation, however, is nor t'easible neither desirable. Not all costs
can be adequately calculated and attributed, not all societal costs can be appropriately
addressed, and full cost-internalisation can come in conflict with the limited liability basis
of the company.
In addition to the mechanism of cost-internalisation he therefore argues for institutional
refonn. In his perspective, this includes in his perspective full information about health and
safery risks for workers, presence of health expertise in flre companyo workers right to refuse
dangerous work and close collaboration between employer, experts and workers in the
formulation and implementation of a company safety and health policy. It is thus in the
combination of regulation, cost-internalisation and institutional refonn that workers health
can be guaranteed also in the modern corporation.



Costs and Benefits of Occupational Safety and Health
Background paper for the European Conference on

Costs and Benefits of Occupational Safety and Health
1997

J. Mossink
NIA TNO B.V,

Amsterdam, The Netherlands

Introduction
The costs and benefits of improving working conditions and occupational safety and health

are crucial in a number of ways. They are a key element in development and implementation
of new policies and improvements for occupational safety and health. At all levels (national,

companies and individuals) improvement of occupational safety and health can produce

attractive benefits, but there are also costs at all levels.
Interest in the costs and benefits of occupational safety and health is growing from several
perspectives. It is argued that quality of work and good working conditions are positively
related to bottr better health and well-being of employees and competitiveness of companies.
In most countries of ftre European Union legislation has come into effect or is in preparation.

A number of questions about the costs and ttre benefits arise, and it is clear that occupational
safety and health legislation may have both economic costs as well as benefits.

ln Europe, but also in Ausfialia, Canada and the US a growing number of studies have been
published about the costs and benefits of all aspects of occupational safety and health. Topics
that are addressed frequently are the cost ofoccupational illnesses to society and cost-benefit
analysis of projects or at the company level. Several instruments for cost-beuefit estimations
have been developed. In addition, a number of more specialist topics are to be found in litera-

ture, like costs and benefits of health promotion, stress prevention, safety and accidents,
(reduction of) physical workload and vocational rehabilitation.

This paper presents an overview of current issueso perspectives and state of cost-benefit
research. It serves as a background to the conference prograrnme. In the following sections

a number of major issues are briefly outlined and related to the programme of the conference.

Occupational safety and health is an economic factor
It is hard to show ttrat policies on occupational safety and health can be put in practice without
paying attention to the economic side. Any policy or measure ttrat affects work the way work
is performed is likely to have an economic tmpact.
At the macro level there is an effect on total macro-economic efficiency, losses (or
avaitability) of resources, and financial costs. There is an influence on the distribution of
(financial) revenues and costs between individuals, companies and collective funds or
insurances. Furthermore, occupational safety and health has effects on the labour market.



Vocational preferences and financial compensation for unhealthy or dangerous working
conditions are examples.
At the sector and company level, compliance with regulations and standards may pose a
cost factor and for certain sectors this may affect international competitiveness. Companies
or sectors that ne kuoum for bad working conditions may have problems in recruiting good
personnel and may have to compensate this by higher wages.
Within companies) preventive policies have both costs and benefits. The costs consists of
preventive action (policies, invesments) and corrective costs (damages to health, costs of
absenteeism or legal damages). The benefits can be monetary (reduction of costs) but can
also consist of benefits that are harder to express in money (such as morale, productivity
or quality gain). Better occupational safety and health can improve organizational
performance. Some recent studies show that work and irurovation are related and that
organizational structures that offer good working conditions stimulate innovatron.
From the perspective of employees, working conditions may influence vocational preferences.
Most importanfly, workers (and tleir) families are confronted with the (economic) conse-
quences of ill health.

Wy cost-benefit analysis ?

In itself, improving health and safety is a goal worth pursuing. However in general there
is competition between goals as (financial) resources are scarce. Cost-benefit evaluations
can help is this situation in several ways:
- Focus attentiotr on occupational safety and health as an (economically) interesting goal

to pursue and emphasize the importance of the issue.
- A supporting role in decision making processes.

For practical situations a number of motives and uses for cost benefit-analysis can be
indicated, very much dependent on the situation and the actors. Some examples are:
- The spectmm of preventive measures is large, so the problem is to choose the most

efficient use of scarce resources, in order to achieve maximum effect at minimum cost.
- Assessment of the value of good working conditions in relation to other goals.
- Demonstration that a high level of occupational safety and health shndards is affordable.

Cost-benefit analysis (at least in the Netherlands) is less common in the area of occupational
safety and health than for medical treatments, infra structural and environmental projects
or of course in projects that have an economic or commercial goal. In some European
countries cost-benefit analysis and/or impact analysis of uew legislation (also in the field
of occupational safety ard health) is common practice.

The effects of improved occupational safety and health on business are important at several
levels (company, branch as well as national level). In many assessments of the costs and
benefits of occupational safety and health, the benefits of improved productivity are rot
quantified. At ttre macro level in particular, improvement of company productivity is often
neglected. However, flre link betrryeen working conditions and employee health on one hand
and company competitiveness on the other hand is one of the emerging areas of interest.



OSH as economic factor, some major issues

Damages and costs sum up t0 1.5%to 4nh of GNP of European countries, how can prevention rsducs

the costs?

Does free market regulation lead to better occupational safety and health?

ll so, under what conditions and which ssctors or professions profit most?

What can bs done to internalize costs to companies?

To what extend can social security systsms, incentive systems and legislation contribute?

What is the stats of knowledge and experience?

International perspective
A number of factors influence the outcome of economic assessments on the macro level.
In parncular the costs and benefits for each of the parties involved (authorities, companies,
workers, insurances) vary with the context of the social security system.

lntemational differences in social economic structures, as well as in culture and ethics will
influence values and attinrde regarding work and occupational safety and health. Examples

of international differences are:
- Social security system, differences in legislation;
- Occupational diseases compensation system and statistics;
- Differences in labour participation, economic structure of sectors;

- Differences in market stmcture (availability and prices of services and products).
International comparisons may give insights in the effectiveness of the systems and give
clues for funrre directions. However, a wide range of factors will have an impact on the

available data and statistics used in calculations of national costs, so that international
comparisons will be difficult and can only be performed with great care.

International comparison of occupational safety and health systems

What are current national policies, regulations and social security systems?

What are particular strsngths and wsaknesses of national policies and social security systems?

What can countries learn flom each other?

Actors
One of the most complicated issues in the analysis of costs and benefis of occupational safety
and health is that at least three groups of actors are involved:
1. Individuals, workers and their families;
2. Companies, sectors and private insurances;
3. Government, collective funds.



Actions and behaviour of these three groups of actors are strongly interrelated and costs
and benefits of occupational and health are transferred between these groups. The interests
of each of the groups differ, as do their capacities to influence conditions at work.
The economics of occupational safety and health examines the decision making within, and
the behaviour of, each of these groups as well as the debate between ttrem. At the same time
the effects of different policy choices are quantified as much as possible. In the national
discussions the divlsion of costs and benefits between the parties is one of the major issues.

One of the specific issues in both the debate and research on the costs and benefits of
occupational safety and health is that those who pay the costs do not necessarily get the bene-
fits. Much of the discussion is about which party should invest and to what extent. Issues
in this respect are for instance:
- Transfer between groups of actors, role of regulations and government policies. Note

ttrat in studies on the macro costs, the allocation of costs between the parties does not
play a role as transfer payments do not add to the gross national product (GNP).

- Administrative structure, what is an optimal allocation of responsibilities and tasks
between the various actors.

In ttre discussion on new legislation and social security, employers often argue that safety
and health measures increase costs. In several countries, such as the UK urd USA, flre impact
of new regulations is assessed before regulations come into effect; and ttre impact on business
is often a key focus.

Impact of occupational safety and health on business

What are the positive and negative outcomes of regulation concerning [)SH on business;

Experiences with recent cost-benefit analyses and evaluation of effects of legislation on costs and

business;

What are the strong points and weaknessss of recent examples, how can assessments be improved;

Stimulating preventive action
Occupational safety and health costs are generally generated at the company level. Also,
any practical improvement or policy implementation takes place within the company context.
Therefore, the micro level is of great importance. As a consequence, comparies (most of
which are classified as small or medium sized) are key actors. The costs and benefits are
a consideration in influencing comparfes' behaviour with respect to occupational safety and
health.

Often the costs ofoccupational illnesses and accidents are externalized (transferred to other
actors such as individual workers, collective funds or other companies). Internalization of
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costs and benefis is essential to order t0 use economic incentives as a mechanism to stimulate

companies to sta.rt preventive action. Several possibilities seem available to internalize costs:

1. Incentives in insurances and the social security system;

2. Making the employer liable for occupatioral diseases and accidents;
3. Demonstratilg that good working conditions enhances productivity and quality and

contribute to the company's competitiveness (see section 6).
Internalization of costs should lead to full cost pricing of products and services. Damage

to health and well beurg may be caused by the production processes and therefore should

be treated as part of the production costs.

Inte rnalizing costs : incent ive systems
Incentives can be used to stimulate enterprises to improve occupational safety and health

effecting an economic motivation. The incentives are intended to mobilize social parmers
(inside and outside ttre enterprise). Improvement strategies have to be initiated and carried
out within companies. In particular preventive action should be stimulated. lncentive systems

can help to internalize the costs.

One of the possibilities is to create a system of insurances with premiums that are composed
of tluee elements (base, sector specific part and a pafr that depends on the work environment).
Incentive systems to stimulate the appropriate choice of measures (technical, organisational,
educational) may include tax reductions, subsidies, influencing availability of capital,
reduction of insurance premiurns, marketing assistance and the like.

Economic incentives: a new forward looking approach

Which incentive systems are in practice?

How can incentive systems be improved?

What are implications for employers, trade unions, policy makers and insurancs organisations?

Internalising costs : liability issues
In several countries the number of claims by workers are increasing. Claims are often a

consequence of damages due to accidents and more traditional occupational illnesses (like
consequences of exposure to asbestos). Also the first claims with respect to stress and

repetitive sfiain injuries (RSI) have been granted. The legal component and liability issues

are likely to play a role in internalizing the costs of occupational accidents and illnesses.

It can be seen as an addition to incentive systems. The mechanism for liability to be

introduced as a method to intemalize costs gives rise to discussion. For instance, one could
imagine that especially weaker parties (workers, but also small enterprises) will have

difficulties bearing the burden of legal procedures.
An important issue in the subject of liability is the extent to which illnesses can be related

to work.



Benefits to companies
Beside the avoidance of costs, attention to the economic benefits of improved safety and
health at work can also offer a stimulus for preventive action. Of course, cost reduction,
effective production and cost levels are important to companies. However, companies'
competitiveness also depends on the ability to anticipate any changes in the market and to
innovate in both its products (or services) and its production processes, in order to develop
new markets and growth.
Occupational safety and health has an impact on the cost level as well as the innovative
potential of a company. Recently attention has focussed on the contribution of workers' health
and well-being to the performalce of companies. Though indications have been presented
in a number of studies, firm and generally applicable evidence is lacking.

Occupational safety and health as a factor in competitiveness

How does improved occupational safety and health improve competitiveness?

How effects of OSH on competitiveness be qualified?

What evidence is available, sxamples of ths positivs impact of OSH on competitiveness.

Potential benefits of improved safety and health for companies
Health promotion and stress prevention are two important strategies at the company level.
Both have effects on workerso health and companies' perfonnance. Though in most countries
not recognized as an 'official' professional illness, stress related health problems are likely
to account for a major fraction of the total costs of occupational diseases and accidents.
Furftrerrnore some authors point out that organizational strucfures that reduce stress risks
also contribute to improvement of the competitive advantage of companies.

Costs and benefits of stress prevention

What is ths prevalencs of strsss among European workers?

What are the relevance, ways and problems of assessing the costs and benefits at the company level?

How can ths assessment 0f costs and benefits of stress prevention at the company level be

im proved?

In company decision mnking, clarifying the costs and benefits to companies
At flre micro level, this relation is for instance especially clear in ergonomic improvements
that enhance productivity. It can also be demonstrated in organisational structures that at
the same time reduce stress risks and enhance flexibility.
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A number of models and methods have been developed to evaluate occupational safety and

health activities at the company level. Some are limited to consideration of the monetary

aspects, while others have a wider scope and deal with non-monetary benefits as well. Most

of the techniques follow corlmon practices for economic evaluation of investrnent and offer
ut extension to these practices. However, the use of economic evaluations for occupational

safety and health improvements in the company is not widespread. Little is known about

practical experiences and especially the predictive and practical value are not clear.

In company decision making on occupational safety and health: impact
of economics

Which instruments are in practice, what are experiences with economic evaluation instrumsnts?

What can be learned hom practical experiences?

Do existing instruments meet the needs of practice, do ths instruments provide the right answers?

In literature mainly ex-post evaluations are reported. Evaluation of general health promotion
programmes, ergonomic interventions ald for exarnple, prevention of hearing loss

progrimrmes can be found. These certainly can be used as illustrations, but in most decision-

making processes ex-ante evaluations are more useful. There are many problems with making

good ex-ante evaluations, the lack of data concerning the relationship between measure and

effect being rather fundamental.

Markets
One of the intriguing questions for (inter)national occupational safety and health policies

is whether market mechanisms will evenfially lead to better occupational safety and health.

And if so, for which sectors or professions, or, if not, what regulations and incentives will
be effective. In order to answer this question, an economic a:ralysis would be helpful.

Economic theory
In the field of economics and economerics little work appears to have been done on the

issue of working conditions as an economic or production factor. Application of neo-classical

The benefits of health promotion: marketing to business

What are the principle henefits of workplace health promotion?

To what extend can argumsnts of costs and benefits contributs to a mors succsssful marketing of

workplace health promotion in companies?

Which approaches offer the hest perspective for successful marketing of workplace health promotion

in companies?



theory to working conditions can explain certain observations (e.g. higher paid jobs tend
to have better working conditions) with respect to employers' behaviour. While the use of
the neo-classical theory is subject to a number of preconditions, it is precisely these
preconditions that seem not to hold in the case of working conditions and occupational safety
and health:
- complete information and certainty, lorowledge within companies about the costs and

the benefits of measures, investrnents or policies;
- dynamics: the effects of adverse working conditions may have long latency times,

improvements can take considerable time before an effect becomes apparent. The
plaming horizon of companies and flre requirements for pay-back periods may be much
shorter.

- transaction costs are known,
- rationality: economic models, based on neo-classical economic theory assume rational

behaviour, in fact employers do not optimize constantly in a rational way. On the other
hand, no employer can persist in not-optimizing systematically (for economic reasons).

- decision making in companies is spread over the organisation and many people are
involved; as a result the process becomes more diffuse and more arguments are
involved.

Economists point out that ttre measurement of working conditions is problematic as there
is no single measure to rate working conditions.

Marl<ets for technology, informntion and services
As the demalrd for "worker friendly" equipment grows, prices will lower. Low risk materials
and equipment and processes that are (relatively highly priced) specialities today will be
tomorrows' commodities and available at lower prices. Features improving occupational
safety and health will increasingly be integrated in design up front. At the moment however,
improvemens in safety and health are often add-on invesnnents which have (of course) higher
cost. In order to bring about desired effects in the technology market, economic incentives
and legislation may play an important role.
Occupational safety and health services and consultants can (among other) play a role in
improving information ffansfer to companies (consulting). One of ttre challenges occupational
safety and health services face is to show their (economic) effectiveness and value to
companies. It should be recognized that the supply side in the OSH market (for technology
and services and infonnation) seem to be immahrre.

Cost effectiveness of occupational safety and health service, especially in
SMEs

Do 0SH services and currsnt technology markets mest the needs of companies (in terms of cost.
effectivensss)?

What are currsnt trends in OSH services?

What is the position of small and medium sized enterprises?
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Methodological issues
The process of making good economic assessments and the use of these assessments as a

background for policy making poses a number of methodological problems.

1. The relationship between conditions at work and health is not clear cut. For some

occupational diseases a single cause can be found (like hearing impairments or some

respiratory or skin diseases). For other such as stress related health problems or
musculo-skeleal impairmens multiple causes (bot inside as outside work) exist. It may

be difficult to establish the extent to which some health problems can be related to work.
Furthennore there is mostly a time delay between exposures and (health) effects, of
10 to 20 years for some diseases.

2. No good or at least accepted method is available to give a monetary value to health,

suffering or human life.
3. The result of any method is only as good as the data available. Many of the costs are

unknown or can only be estimated by using statistics about workers compensation. The

quality of sAtistical data is uncertain in many cases. In some countries compensation

costs are well known and cur be used as a starting point, but in most, information on

sick leave is probably not completely accurate. More or less the same goes for the

diaglosis. Some economists point out that no data or measurement method for working
conditions or occupational safety and health status exist.

4. Workers' health may be a productive factor. So far, enhanced productivity or quality

is mostly not (in a quantitative way) included in cost-benefit assessments at the macro
(national) level.

5. Future behaviour of key acton and also secondary effects of improvement of working
conditions are generally not included in methodology. For instance side effects of lower

sick leave rates on unemployment or the labour market are seldom addressed. Also
changes in regulations may provide a stimulus for technological or organizational
innovations that are not dealt with in current methodology.

For future development of methodology one of fhe challenges is to balance the needs of policy

makers and social parmers with mettrodological limitations, acknowledging that many costs

or benefits that can not (yet) be expressed with a monetary value.

Scope of the cost-benertt issae
It must be emphasized that the scope of cost-benefit analysis is much wider than just

evaluating the economic impact or calculating monetary value. The quality of (working)
life, health, social benefits and welfare should be part of any evaluation. However, probably

because sound methodology in this respect is lacking, these aspects seldom turn up in
evaluations. As a consequence current discussions often focus on just the monetary values

that can be assessed.
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Cost/benefit models

Which are the key issues in cost.benefit analysis and models with rsspsct t0 occupational safety and

health?

What are the current weaknesses in methodology and which options do exist to overcoms these

weak ngssgs?

What are the borders and limitations of methodology?

Doss current methodology meet ths needs for policy development and does it support the public

debate on occupational safety and health?

Conclusions
Until some years ago, OSH was a field in which autonomous action was taken and specific
goals were pursued, without considering the economic impact. In recent years interest in
the economic impact has been growing. In discussions between social parurers on new
legislation and policies the economics of occupational safety and health has become an
importart part. Meanwhile, non-monetary benefits seem to be only in the background.
Research and experience has shown many imperfections in methodology. So far promising
options for further development are hard to find.
The economics of occupational safety and health can demonstrate interesting incentives to
companies. It has become clear the companies can benefit from better occupational safety
and health (both in reducing costs and improving productivity and innovation). Much has
to be done to finn up evidence and methods for decision making. In this respect, the current
state of the art offers a good basis for further development.
It should be concluded that occupational safety and health has an influence on economic
factors at all levels of the economy, both direct and indirect. Howevero the implications for
the actors (workers, employers, policy makers, governments and collective resources) are
not fully understood. Interests differ, leading to a debate in which cost-benefit analysis is
becoming more important.
One of the important issues is the question of internalizing costs of accidents and ill health
to companies, in order to stimulate preventive action. Recently, progress has been made
in the development of promising incentive systems and the first experiences are available.
The "European Conference on Costs and Benefits of Occupational Safety and Health 1997"
offers arnple opportunities to exchange experiences and opinions on a wide range of aspects
of costs and benefits of OSH. It is the aim of the conference to explore options for future
practice, policy development and research.
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lnternalizing the Costs of Occupational lnjuries and lll-
nesses: Challenge or Chimera?

P. Dorman
Mighigan State University

Michigan, USA

Efficiency, Public Values, and the Promise of Cost Internalization
h 1833, the young Edwin Chadwick, an acolyte of Jeremy Bentham and the utilitarians,
drafted a report of the Factory Commission. Charged with the task of documenting the condi-
tions in England's workshops and recomrnending policies to deal with them, Chadwick called

attention to the hardship caused by industrial accidents. These accidents could be prevented,
he said, if the costs were borne by the employer. If those who managed production had to
pay for the human costs as they routinely paid for materials and lab or itself, the pressure

of the marketplace would become a powerfirl force for safety and health. To bring this about,
Chadwick recommended legislation that would assign legal liability to employers rather than
workers, so that compensation could be sought in the courts. ln anottrer report filed 13 years

later, Chadwick extolled the virtues of his "employer-pays" strategy:

It dispenses with agencies of inspection,-and a priori regulations; it reaches where they would
not reach, and renders arbitrary and froublesome interferences unnecessary--it is awake and

active when authority and public attention, and benevolence and humanity are asleep or
powerless.r

This position ran against the current of the time. Jurists and public officials, under the sway
of the new science of political economy, opposed any interference with the freedom of
workers and mill owrers to conduct their own affairs. The terms of employment could be
left to the discipline of the market, it was thought, in which it was up to each party to judge
for itself the costs and benefits of work and risk. If workers underestimated the dangers of
employment--well, they would learn to be more discriminating in the future. Shortly after
Chadwick's report was published, the British courts adopted the doctrine of "assumption
of risk", according to which it could be inferred that, by accepting employment, workers
accepted the predictable risks associated with it and could not obtain relief in the event of
an injury. The liability was placed firmly on the side of the worker, and the costs were lifted
from the employer.

Chadwick did not question the logic of the free market approach directly. He did not, for
instance, argue that workers were incapable of making sound decisions, or, more
subversively, that assumption of risk was an unwarranted inference altogether. Instead, he

took the pragmatic view that industrial injuries and illnesses were extremely costly, and that
assigning liability to employers would be the surest route to the reduction of these costs.
ln other words, he made public health and welfare his primary criterion, raflrer than freedom
of conEact or economic productivity. Economic incentives were to be a means, public health
the end.

t3



It comes as a shock, sometimes, to see how little distance there is between ourselves and
our ancestors. Chadwick's views on public health and the role of cost internalization are
behind fte latest wave of thinking in ftis field. Wheflrer we look at efforts to reform workers'
compensation, or io replace govemment regulation with economic incentives, or to employ
cost internalization in intemational trade agreements, It appears that the best practice of the
Victorian era is the benchmark for the policies of the 1990s.

The promise of cost intemalization becomes clearer when we consider it in the larger context
of competing approaches to industrial safety. To the employer, safety is one aspect of the
production process, to be managed according to the same principles ald through the same
decsion-making apparatus as any other. To the extent that unsafe working conditions impose
costs on the finn, measures may be taken to reduce them. Those who count the costs, evaluate
the alternatives, and implement the correctives are members of the managerial hierarchy;
they issue instructions to their subordinates and take their bearings from their superiors as

would any other manager. This perspective highlighs two closely related notions of efficiency
as it applies to OSH: (1) flre efficient allocation of resources, meaning that the costs of unsafe
conditions are abated to their profit-maximizing level in their least-cost way, and (2) the
efficient orgnnizaliea of production, in the sense that the management of safery is one element

of a larger apparatus that is efficient in its use of infonnation, its choice of options, and its
implemenation of results. Since real-world safety concerns are usually internvined with essen-
tial matters of production methods, personnel management, and organizational structure,
it is hardly possible that these efficiency criteria could be abandoned in the reahn of safety
without far-reaching consequences for the performance of the finn in general. This is the
perspective of the employer.

Over the last hundred years, however, two other principles have guided public policy in
this area that have little to do with efficiency. The first is that of public health. The public
health view seeks to counteract threats to the health of the population; if the goal of finns
is to maximize profits, the goal of the public health community is to minimize morbidity
and mortality. The absolutist character of this mission, so alien to the economic mindset,
draws on the tradition of medicine. Doctors, after all, do not ask whether the patient's health
is worth the cost if there is a remedy it must be taken. Health, from this perspective. is not
a commodity to be traded off against other goods in the market place; its value is thought
to be incommensurable - a precondition for the enjoyment of any other value. Thus, while
Chadwick appealed to the measurable costs of industrial accidents and disease, he did not
intend that policy remedies should be sought only to tlrc extent of these coss. His real purpose

was to persuade British public opinion that the improvement of the entire population's health
status was a legitimate, even urgent, objective of government.

The second source of public activism in OSH draws on the worker's demand for justice and
fairness on the job. Justice, in this context, meatrs something very specific: no otre should
derive personal benefit by imposing hardships on others. (On reflection, this is one
formulation of Kant's categorical imperative.) Those who share in the profits of a firm,
whether as owners of highly-paid managers, should not do so at the expense of preventable
risks to the workforce. This precept seems to have animated labor movements in every
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industrialized or industrializing country; there is something "natural" and universal about
it, even if philosophers c:m see problems with it. In particular, it is much more widely shared
than the competing perspective of utilitarianism - that A should not impose hardships on
B unl.ess the benefits to A exceed the costs to 8. The prevalence of kantian ethics within the
labor movement has led, however, to a pattern of worker protest that has been deplored
by bottr the efficiency and public health perspectives: workers and the general public, it is
argued, focus on hazards that trigger claims of injustice rather than those with the greatest
health consequences or the highest benefit-to-cost ratios of abatemenf. Nevertheless, the
Kantian perspective continues to win the most votes, and its effects can be found in every
national OSH system3.

The advertised magic of cost internalization is that it can reconcile these apparently
contradictory approaches. In the passage from Chadwick quoted above, the employer-pays
principle is credited not only with reducing the burden on management, but also achieving
the most effective promotion of health objectives. We might even manage to incorporate
worker concems for justice into the mix, if we can convert the worker's sense of infringement
to a cost to be borne by the employer. In atry eyent, placing the full financial burden of
injuries and illnesses on the firm promises to assuage the thirst for justice at its source, by
dousing the suspicion that well-heeled owners and managers are profiting from disease and
death. There is something for everyone, then, in this program of calculating and assigning
costs: freedom from government interfereuce for business, and a healthier and fairer
workplace for the public. What's not to like?

The Current Moment in Safety and Health
Before addressing the issue of cost internalization head-on, it is importatrt to examhe the
context within which this discussion is taking place. For a full century in the industrialized
countries OSH policy has been driven by the public values of health and justice; only in
the last decade or so has the perspective of efficiency once again vied for dominance. Why
is ttris? Have the policies inspired by the labor and public health communities reached a dead
end? Have conditions changed in such a way that efflciency is now a more pressing a concern
than it was in the past? Or is it simply a matter of changing fashion - driven by a changing
balance of power in the political economy of the industrialized world?

The first point to observe is that public statistics suggest that working conditions are
continuing their gradual improvement in the OECD countries. Each nation has a different
story to tell, but the overall pattem is one of declining fatal and nonfatal risk. In the United
States, for instance, the deterioration in lost workdays and lost workday cases evident in
the 1980s has been replaced by steady improvement; reported injury rates approach their
lowest levels, attained at the depths of the 1981-83 recession. Even rates of repetitive strain
injuries, the primary growth sector in OSH statistics, have turned down for the first time.
These results are not due to fte changing composition of employment; they can be seen within
individual industries and occupations as well as in the economy-wide aggregates. Traumatic
fatalities, now more accurately measured in the Census of Fatal Occupational Injuries, have
continued to decline as wello and both of these ffends are heartening in light of the pro cyclical
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nature of occupational injuries. Perhaps, like steady prices, declining injuries in the context
of high employment is a mystery for Alan Greenspan to contemplate.

Similar evidence appears in the Canadian data; indeed, their fatality and time-loss injury
rates set new all-time lows in 1994, the latest year for which information is available.
Progress is less dramatic in Germaly, but injury rates have declined moderately from the

early 1990s to 1995. lrjuries requiring four or more days of absence have declined sharply
over the sarne period in Japan, although fatality rates (which are considered more reliable
in that country) are approximately steady. Why progress stalled in some industrialized
countries during the 1980s and why it appears to have resumed in the '90s is still unex-
plained, but it is clear that OSH policy is not obviously "in crisis" as that term is normally
used. This is not to say that we ought to be complacent about the OSH status quo, of course.
Risks at work remain too high. The point, however, is that current policies are making prog-
ress more or less as they have in the past. The sudden pressure to change course must have
a different origin.

One possible basis for concern would be the inadequacy of the strtistics themselves. Reported
injury rates are unreliable in countries in which firrns have the option to engage in workers
compensations claims panagement. Fewer injury reports, as Hopkins (1995) suggest, may
reflect more intensive claim suppression or contestation rather than fewer actual injuries.
A more serious problem is radical under counting due to the difficulty in measuring fatal
and nonfatal illnesses, as against injuries. With onset periods that may exceed the worker's
job tenure, multiple causation, and overall uncertainty in identifying the etiology of these

conditions, it is not possible to generate hard numbers. The American Public Health
Association has estimated the incidence of fatal occupational illness at approximately ten

times that of recorded faal injuries, but this is only a guess. (Landrigan, 1992) Nor do we
know whether the problem is getting better or worse. This might be reasonable grounds
for concem over the adequacy of current policies, but it is not the source of the new pressure
for change. Those who advocate a stronger role for economic incentives --and a weaker
role for traditional regulation--are not, in geueral, the Cassandras of chemical exposure.
More often, like Justice Breyer, they regard fears of industrial chemicals to be irrational
and exaggerated.

In my opinion, there are fi^/o profound economic developments that are responsible for the

"crisis" in OSH policy and which underlie the resurgent interest in cost internalization, the
process of globalization and the shift toward flexibitity. Each of these requires some

explanation.

Globalization has become one of the most widely used, and one of the most useless, terms
in popular discourse. Like "industrialization, development, and other portentously vague
signifiers, its universal applicability implies a uniformity and inevitability to economic
processes that are unwarranted by the facts. It is certainly true that the world has become
a smaller and more tightly integrated place. Trade as a percetrtage of global product rises
year after year, invesfinent is generating worldwide production networks, and international
freaties are providing the legal underpinnings for a unified economic space. This process
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is what is generally meant by the teun globalization, yet the description as it stands is incom-
plete. What we have experienced is not globalization in general, but a specific trajectory
of globalization marked by these elements:
* Technical convergence. Until recently different regions of the world had different

technical systems. Engineers were trained differently, textbooks and journals were
different, and skills were not easily transferrable. All of this has changed. A company
from country A can go to country B, hire local expertise, and implement a system
designed in country C, where A, B, and C encompass all of the developed countries,
the developing portions of the developing world, and an increasing share of the forrnerly
communist world. One consequence of this convergence is that national approaches

to adapting technical systems are less viable.
x The collapse of national Keynesianism and other closed economy models. In most

countries, the political left governed, when it did, under the barurer of economic
development through bolstering effective demand or through the erection of particular
national economic institutions. As economies integrated, these programs become less

viable, although ttre fault lines have differed from one country to the next. fhs important

point for our purposes is that the leading edge of social regulation was tied to this
coalition and has shared its fate. All OECD governments are now in the hands of the

Right or of a Left mimicking the Right, and no signs of change are on the horizon.
This has fundamentally altered the political climate for OSH policy.

* New trade imperatives. It is not merely the volume of trade that has changed: the
purpose of rade has changed as well. In the afterrnath of the debt crisis of the 1980s

the developing countries cnme under the direction of the international financial
institutions. These countries were required to adopt a strategy of export promotion based

on the attractiou of foreign capital, and the consequences for all of us have been
profound. The developing world still hemorrhages capital due to its indebtedness and
must generate trade surpluses with ttre OECD countries. The developed countries in
tum sruggle to obain offsetting trade surpluses with one another, a game that, in the

aggregate, can't be won. But the constant pressure to improve trade perforrnance has

become a dominant feature of every national economy.

Globalization might have taken a different path, but it took this path, with the resulting effects
on health and safery policy. It makes Little sense, then, to rail against globalization as such;

we might envision other forms of economic integration that are more consistent with public
health objectives - but that is a task for another day.

The second fundamental transformation of the last years is summed up in the term
"flexibility", but there as well i1 i5 important to be precise. Flexibility can take on many mearl-

ings. As a nonnative value it appears unexceptionable, since who would prefer to be rigid?
Yet there are nxmy ways in which economic institutions can become more flexible, and some

are in conflict with others. For instance, it is a commonplace in industrial relations to note
that greater flexibility on the shop floor is purchased at the expense of less flexibility in
employnent levels. Moreover, there are values in the workplace about which it is not always
to wise to be flexible; health is certainly one of these.
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The drive for greater flexibility in employment and production systems has several sources:
(1) New technology permits greater reliance on ad hoc management methods and less on

formal rules and hierarchy. Elements of the work process can be spun off, recombined,
and coordinated at a distance, all the while remaining within the firm's informatic
penumbra.

(2) The attractiveness of outsourcing in a nearfrictionless international economy has reduced
the incentive to maintain internal labor markets, training systems, and other quasi-
permanent labor arrangements. The era of downsizing is fundamentally about reducing
the core workforce, not about reducing the size of firms in general. On the contrary,
the concentration of the world's production in a small number of firms continues
unabated, eve[ as fewer workers are securely "inside"these firms. (Harrison, 1994;
Standing, 1997; Storper and Scott, 1990)

(3) Management theories based on just-in-time resources (including workers), niche
production and marketing, quick strikes and nimble withdrawals from shifting markets,
etc. are currently popular. These may reflect the changing incentives outlined above,
or they may be due to the fashions of the moment. Nevertheless, business organization
and strategy have changed fundamenally. To put the issue bluntly, a managerial ethos
predicated on hierarchy and centralized control has been replaced by market-oriented
values and methods inside the organization.

Taken together, globalization and the new cult of flexibility have enormous implications
for OSH policy. Regions are pitted against one another as locations for hvesunent, and
policies that interfere with competitiveness are seen as unsustainable. It is important to
consider exactly what competitiveness means with respect to safety and health. In 1993 two
fires in toy factories, one in Tailand, the other in China, claimed between them 275 lives.
Similar disasters, with smaller deattr toals, have occurred in China, Vietnam, and other east
Asian exporting countries. (Hong Kong Christian Industrial Committee, 1996) Child lab
or is rampant throughout the developing world, according to the ILO, and many of these
children work under dangerous and unhealthy conditions. (Capdevila, 1997) The transition
to market economy now taking place in easterr Europe and the former Soviet Union open
new opportunities for unsafe lab or; official statistics in Hungary, for instance, show a
deterioration in working conditions even as that country is being eyed as ar export platform
for the EU market. (Jancso, 1996) To recount these and other horror stories is not to reject
the right of developing countries to develop, nor is it to endorse the fear that standards will
be forced down to a corresponding level in the industrialized world. It simply means that
employers, when estimating the burden imposed by OSH regulations, now have a lower
baseline against which to compare. This can hardly lail to have political as well as economic
consequences. (This may take the form of an argument to the effect that we have already
achieved our legitimate goals in safety and health--see how far advanced we are over the
third world exporters!--and that enough is enough.) Of course, it is because of international
technical convergence that tlrc possibility ofrelocation exists, not only for entire operations,
but also, and especially, for fragments of them.o

The pressures for competitiveness and the political collapse of the left also color the
interpretation given to the need for flexibility. In its most primitive form, this is equated

18



with the desire of business to escape regulation altogether. In more sophisticated versions,
the flexible production and organization strategies of business are contrasted with rigid,
rule-bound regulatory mechanisms. In this context, traditional regulation appears, and is,
a:rachronistic. Consider:
* Traditional regulation assumes hierarchical management and clear chains of

accounability. Flexible organization stresses flat, urssrrSinant" management ard semi--
autonomous work teams.

x Traditional regulation assumes a direct relationship between worker and employer.
Flexible work systems frequenfly utilize leased, conffact, and other forms of lab or under
which workers are only indirectly related to the firms at which they work. (Abraham,
1990; Houseman,1996)

* Traditional regulation assurnes stable employment patters, through which mandated
taining, safery and health committees, and other persorurel practices can operate. Under
flexible employment many workers have only a tenuous relationship to the firrn; neither
they nor their employers can be expected to make the relationship-specific hvesfrnents
envisioned by policy.

* Traditional regulation assunes stable work practices that can be monitored periodically
by third parties. Flexible production is fluid and uses changing technologies which are
often poorly addressed by regulations drawn up years--or even months--ago.

We are now in a position to see the real "crisis" is OSH policy: the existing system of
regulation is incompatible with the demands of competitiveness, flexibility, and the new
political order. The problem is not ftat existing regulatory institutions no longer promote
the public values of health and justice (although they could and should do this better); it
is that the costs of regulation are seen to be more burdensome, less sustainable, and less
legitimate. Professionals in the field of industrial safety and health cannot ignore these
concerns: they will be pressed upon them whether they agree with them or not.

It is at this point in the argument that the larger implications of cost internalization become
apparent. Organizationally, the strategy of cost allocation is consistent with the trend of
business practice. It is market{riven, decentralized, and flexible. It does not interfere with
the core interests of the firrn in the control of production, ttre implementation of new methods,
or flexibility in employment, product line, sourcing, and location. Since the decision-making
of business is now assumed to be more efficient than that of government, the incentive-based
approach also promises to achieve its objective in least-cost fashion. The turn to cost
intemalization is also acceptable to the new governing consensus, since it minimizes the state

apparatus and has a small footprint on the state budget. Finally, cost internalization promises
to address issues of international competition in a way that traditional regulation cannot.
This last point has not yet received much attention, but I expect it will before long, so it
is worth looking at in greater detail.

Free international importation of products made under widely different labor standards is
clearly destructive of national systems of OSH regulations. While the initial attempts to
incorporate labor standards, including safety and health, in the international trading system
have failed, it is inevitable that further attempts will be made. Eventually some form of
hamronization must take place. One of the most vexing problems that international regulation
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must overcome is how to respond to the different needs of advanced and developing
countries. While working conditions ought to $s improved for most workers in the developing
world, it would be a mistake to assume that they ought to be identical to standards in the

wealthiestcountries. Of strndards are costly, after all, countries in which resources are at

a greater premium may find it in their interest to make different tradeoffs. To recognize this
is to face a quandary: either standards are set at an unrealistically high level and serve as

aspirational guides rather than enforceable statues (much like the more stringent ILO conven-
tions covering OSH conditions), or they are set at a least corxnon denominator and provide
little impetus to upgrade conditions. Is there a third alternative?

Here it is useful to compare harmonization of industrial safety with that of environmental
protection. The forces advocating internationally enforceable envirorunental standards are

strorger than those pushing for labor standards, so the issue is at a more advanced stage.

While many environmentalists want international agreements to require all nations to paint
themselves a particular shade of green, or at least protect countries that want to apply the
paint to themselves, trade advocates, backed by the World Trade Organization (WTO) regard
most of these stipulations as barriers to trade that must be removed. For instance, countries
are not pennitted to discriminate against imports based on their production processes, and

even domestic regulations such as mandatory recycling of consumer packaging have been

challenged on similar grounds6. In flris context, cost internalization according to the polluter-
pays principle has emerged as the most promising sarting point for international agreement.
The appropriate auttrority, such as the WTO, could require that products be sold at prices

that reflect their full cost of production, including their environmental costs. (This would
be consistent with the trade authority's hostiliqr to the use of subsidies for export promotion.)
Then ffade could be conducted freely without regulatory barriers, while environmental goals

could still be pursued. Indeed, cost intemalization would enhance the efficiency gains from
trade: goods would be produced where their total cost, including their cost to the

environment, is least. Cost intemalization is one of the starting points for negotiations now
under way to link trade and environmenf .

The same logic might be appted to ttre conflict over labor standards and trade. Rather than
stipulatirg specific perforrnance requirements, the WTO or a similar body might 5imply
mandate that employers bear the firll cost of occupatioual injuries and illnesses. They could
then decide how to manage these costs: how much to invest in safer methods, more rigorous
systems of internal monitoring and control, and even where to locate production for greatest
gain. tn as much as the full cost of a lost-time episode reflects the income foregone by the

worker, these costs will be lower in poor countries than in rich ones. No barriers would
otherwise be placed on the free movement of goods or the freedom of investors to deterrnine
what, where, and how to invest. In this way the employer-pays principle would satisfy both
the proponent of higher labor standards and the defender of free trade.

Domestic and international arguments for cost internalization conyerge because free trade
is, in the final analysis, the application of free market ideas to the international arena; the

arguments for one are ultimately the arguments for the other. At the same time, ushg the
power of the govemment to place full liability for occupational injuries and illnesses on the
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shoulders o1 ths smployer is not simply laissez-faire. This approach is cognizant of
extemalities which, if uueflected in the employer's cost structure, would lead to excessively

unsafe working conditions. The goal is not to bury the public values of health and fairness

under the barmer of flre free market, but to achieve public values by means of private ones.

This was exactly the fomrula pronounced by Jeremy Bentham two centuries ago: the purpose

of public policy is to align individual incentives with the utilirarian calculus. In practice this

is to be achieved by a judicious adjustnent of the of rewards and penalties of various courses

of action: an "artificial harmony of interests", as if to graft on to Adam Smith's invisible

hand a prosthetic arm. This was the basis for Chadwick's proposals regarding employer
liability, proposals whose time, it appears, has come - again.

Many public health professionals today will find cost internalization to be a promising

direction for policy. They may choose this approach because they have become convinced

that market-based solutions are ffierenfly preferable, or they may see this it as the last line

of defense, an accommodation to business and political interests that, for all its faults, is

preferable to outright deregulation. In either event, they should recognize that their own

wishes have had little to do with the increasing prominence of market based strategies, nor
will their approval or disapproval be decisive in the years to come. Larger forces are at work
in the world of business, politics, and public policy, and that is the first point of this paper.

The second point has to do with the question of whether cost intemalization can work.

Can Cost Internalization Be Implemented?
To analyzn the potential for cost internalization it is important to be specific about what the

sEategy enails. The argument for ma.rket allocation goes like this: if market demand reflects

the true benefit to society ofhaving a good or service produced, and ifmarket supply reflects

the true cost to society, and if markets arrive (soon enough) at a single equilibrium, then

this equilibrium also represents a social optimurn. Seen iu ttris light, the invisible hand argu-
ment translates into a set of strong claims regarding demand, supply, and the structure of
markets. If these claims hold, public intervention in the economy cannot make matters better

and will generally make matters worse, much like a small child taking apart and trying to

reconfigure an expensive watch \Mith dozens of moving parts. Of course, it is inconceivable

that all of these claims could ever hold in the real world, so proponents of laissez-faire are

brought to tlrcir fall back position I that tlrc flaws in the market a.re not so great as to prevent

it from operating tolerably well-- where "tolerably" means (better than the interventionist
alternatives". The goal of Benthamite intervention is to bring market performance up to this

tolerable level.8

Traditionally, economists recognize three potential wedges between market demand and

supply, on the one hand, and social benefit and cost on the other: imperfect competition,
public goods, and externalities. It is the last of these that concems us here. When consumers
purchase goods in the marketplace, economic theory requires that the price they pay be

sufficient to cover all of the costs incurred in production. By "cost" in this context is meant

not the producer's monetary outlay, but the underlying social costs which require compen-

sation. Thus, if the building in which production takes place must be heated, the money
paid for this service compensates resource owners and other producers in society for the

21



opportunity costs they incur in providing materials, fossil fuels, etc. (If the producer is forced
to pay protection money to the police or mafia gangs, this is not a compensation for a true
social cost as understood by economists.) An externality arises when costs to members of
society are incurred in production but no compensation is paid.'

The fust question that must be asked is, does the risk posed to workers by unsafe working
conditions constitute an externaliry of production in this technical sense? That depends on
whether the employer bears the full cost of these conditions. Undoubted employers bear
some of these costs. From the beginning, the literature on safety management has stressed
the magninrde of costs due to preventable accidents, with hidden costs OR en dwarfing those
most easily visible. Not only is there the rmmediate cost to equipment and materials, the
interruption of production, and mandated compensatiotr, there are also disruptions
experienced by coworkers, loss of morale, and costs of training replacements. An accident
can cast a cost shadow that stretches far beyond the triggering episode. This analysis,
summarized in the aphorism that (safety pays", provides the basis for Heinrich's famous
"four-to-one" rule, that the indirect costs of accidents exceed their direct cost by a fow-to-one
ratio. Of course, this rule was only a rough guess, and more recent case studies have claimed
ratios on the order of twenty-to-one. (Hinze, 1991)

Nevertheless, the sum of these costs to the employer constitute only one portion of the true
socialcostof injuries and illnesses; there are also the costs to the workers themselves and
to their farnilies. Suppose that ttre full cost to the employer, measured in increased outlays
and lost production, of a particular accident is $100,000, and that the cost to the injured
worker is an additional $100,000 beyond any compensation paid by the flrm. The total social
cost is then 5200,000. If it costs, say, $80,000 to prevent this accident, the firm has an
adequate incentive to act, and safer conditions will result. But if it costs $150,000 to prevent
it, the finn will regard the benefits of safety to be less than its cost--even though the sum
of all social benefits exceeds the cost. This is the core of the externality problem. The
solution, as Chadwick foresaw, is *rat the cost to the worker must be equally a cost to the
employer, added on to the production costs, if it is the employer who has the power to
determine the level of safety.

Is it possible that the worker's cost is already the employer's cost? An important strand of
contemporary economic thought argues that flris is in fact the case and that there is therefore
no externality problem to be solved. How can this be? The proposed answer is that workers,
sensing the dangers to which they are exposed, will demand higher wages--high enough
to firlly compensate them for these added risks. By paying these wages employers are bearing
fte full cost. Not every worker who earns this hazard pay will actually suffer an injury or
illness, of course, but, the argument goes, if workers are rational the hazard pay will perfectly
indemniff them; ttrat is, the sum of the costs of the injuries and ilhlesses that do occur will
equal the sum of the hazard pay across the entire work force. If this argument is correct
we have already achieVed cost internalization and can go home.

The basis for this position lies in orthodox economic theory, which shows that if all the
conditions outlined above--on demand, supply, and the structure of markets--are true, then
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the invisible hand works for safety just as well as it works for any other good.10 In other

words, the case for free market occupational safety and health is essentially the same as the

case for free trade, tiee markets in health care, and so on." In fairness to those who hold
this view, efforts have been made to test it empirically. In general this has taken the fonn
of an econometric exercise in which a variety of individual characteristics, and the measured

safery level ofa worker's industry or occupation, are used to predict the acfual wages earned

by a large sample of employees. A significantly positive coefficient on the risk term,

indicating that greater risk for these workers is associated with higher pay, holding other

factors constant, is interpreted as evidence for the view that workers are already fully
compensated. Several economists claim to have demonstrated this result''. I do not find this

claim persuasive, however, due to tendency for omitted explanatory variables to reverse

these results, and due to flrc pattem of results across subgroups of the working population.
Moreover, even if the econometric results supporting wage compensation were to stand,

there is no reason to presume that workers receive ttre full compensation required by invisible
hand ttreory13. In addition, those who claim to have measured wage compensation overlook
the vast quantity of qualitative evidence, historical, legal, and institutional, that points in
the opposite direction.

So let us agree that workers are not generally compensated for the risks they face, and that

tlrc task of cost internalization must be accomplished in some other way. What means are

available? We could begin with Chadwick's recommendation, that employer liability in the

courts could eliminate the external costs of death and disease. ln the United States tort law
is now being used aggressively in such related areas as conslrmer product safety and medical

malpractice. lndeed, there was a time during the late nineteenth cenilry when the legal doc-

trines shielding employers from liability were largely thrown aside, and injured workers
or their estates were able to win large awards. This period ended with the adoption of a

workers' compensation system that, in principle, guarantees prompt but modest awards to

workers in return for employer absolutionla. How the OSH liability system might have

evolved in the absence of workers' compensation is difficult to gage, but the well-advertised
problems with other flelds of tort litigation do not inspire confidence. Critics find excessive

litrgation costs, erratic and unpredictable awards, and an overall atmosphere of combat that
interferes with rational, cooperative dispute resolution.

The workers' compensation system self can serve to internalize costs depending on its
administration. In the U.S. each state runs its own WC program, but they tend to follow
national leads in compensation and premium structures, coverage, and adjudicationl5. In
general, the states have strengthened experience-rating, with the goal of providing an

incentive to firms to improve their own safety records. Similar efforts have been undertaken
in Australia, as documented in Hopkins (1995). Workers' compensation premiums can be

substantial, exceeding total payroll costs in a few industries; so it is reasonable to expect
these costs to affect safery behaviorl6. A limited arnount of research has investigated whether
increased rates of compensation to workers, tied to preuriums that reflect firm-level claims

experience, provide incentives to employers to improve safety conditions, with mixed
results'7. In recent years attention has shifted to a different issue, whether greater

cornpensation leads to amoral hazards on the part of workers--putting in questionable claims
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rn order to take advantage of the system's generosity. (Butler and Worrall, 1991; Butler
etal.,1996; Ruser, 1996) These authors assume that an increase in claims, particularly for
difficulrb-diagnose muscular-skeletal disorders, in response to higher levels of compensation
demonstrates that the claims are dishonest. The same evidence, however, could also be
interpreted as demonstrathg that greater levels of compensation reduce the tendency of
workers to underreport the incidence of compersable injuries and illnesses. Without additional
information regarding workers' true health conditions, it is impossible to say whether the
increased propensity 1p slaim brings us closer to or further from the medically justified level.
For our purposes it is not necessary to resolve this issue; it is enough to recognize that both
workers and employen have discretion over their own claim behavior. Workers can report
more incidents or fewer. Employers can bring workers back sooner, or keep them on the
job altogether, at light duty; they can discourage workers from filing; or they can challenge
a greatil percentage of claims. All of these choices will influence the observed lost-time
incidence and severity rates without any effect on the underlying level of safety itself.
Compensation systems can alter incentives, but these incentives may remain at the level of
the compensation "game" rather than trickling down to actual working conditions.

ln any event, workers' compensation, even in principle, cannot provide full compensation.
Workers receive medical treaunent and partial wage replacement; they do not receive
compensation for the pain they endure or the loss of function outside the workplace. As
we will see shortly, there is as yet no adequate way to measure these costs. Moreover, even
if they could be measured, it would make no sense to provide workers with monetary
compensation fully equal to their intangible costs. This could be administered only on the
basis of "average" rntangibles, which means that many individual workers, perhaps a
majority, would receive excess compensation: they would have a positive incentive to be
disabled! Even workers whose compensation only approached the extent of their loss would
have a dramatically reduced incentive to work safely and an increased incentive to file
questionable claims. No workers' compensation system, then, can function according to
the same principle as the common law--that tort victims should be made wholes through
penalties assessed by the court. Compensation is incomplete, ald the externality persists.

This leaves one final possibility, an injury tax calibrated to the extemal costs not otherwise
bome by the employerl8. The logic of such a tax parallels the more familiar pollution tax;
it is a simple exercise to show that, under favorable circumstances, such a tax can be
economically optimal. Moreover, unlike workers' compensation, the firrn's payments are
not made to the worker, and this reduces potential moral hazard problems connected with
workers' safety practices and claims behavior. It does not, of course, reduce the firm's moral
hazard problem, and rigorous monitoring and enforcement would be required to determine
that the tax was not being avoided. Tax systems come in a variety of shapes and sizes. One
form it might take is an adjusunent to the existing regulatory apparatus, under which
inspections are reduced and action is taken only after an accident has taken place. According
to this procedure, once it is determined that the episode was preventable in the sense that
it was conditioned by a failure to enforce mandatory safety standards, the firm would be
fined an amount approximately equal to the external cost. Such a fine would be, in effect,
a tax. Thus, it is possible to move in the direction of an injury tax framework incrementally,
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by reducing ex ante inspections and mandated improvements, while increasing reliance on

standardized ex post fines. This process may in fact be under way in several advanced coun-

triesle.

Here we come face-to-face with a crucial set of questions: can cost intemalization through

a system of fines or taxes be implemented, would it work on its own terms, and would it
work according to the criteria of public health professionals and the lab or movement? I
will take them up in this order.

l. Feasibility of cost internalization. I will leave aside the question of political feasibility
and focus on technical issues, although political concerns will probably have the last

word in ttre policy arena. The central technical problem is that of measurement: how

can we calculate the external cost of occupational injuries and ilhnesses? This in turn
raises three compotrent issues: identification, attribution, and valuation.

First, is it possible to identi$ all, or even most, cases of injury, illness, or death? No country
can claim to do a satisfactory job at present, and if ttre full weight of OSH policy is to be

placed on ex post health consequerces rather than ex ante safety conditions, monitoring will
have to be improved. This is only partly a matter of greater expendinrre of resources The

incentive of firms to dissemble must be counteracted, and accurate diagnoses must be made2o.

Second, there must be some way to determine what role occupational safety conditions played

in the etiology of illnesses. Since many health conditions have multiple causes and are

stochastic ally, rather than deterministic ally, related to my specific causal factor,

apportionfug the share of costs to be borne by the employer is a tricky business.

Finally, there remains the problem of assigning monetary values to the subjective costs experi-

enced by disabled workers, not to mention the subjective costs of fatalities--whatever this

might mean. Elsewhere I have surveyed the techniques that have been used to estimate these

values; I won't review them here2'. Wittrout a detailed analysis it is still possible to draw
up a collective balance sheet reflecting the strengths and weaknesses of these techniques,

however. The primary insights that animate modern valuation methods are that (1) the ex

ante anticipation of injury or death rather that the ex post loss is the proper vantage point,

and (2) the subjective valuation of risk--the willingness to pay to avoid risk or be paid to
incur it, in the language of economics-is the proper basis, rather than lost income, inability
to perform specific tasks, or other supposedly objective criteria. For this reason survey

techniques (contingent valuations) appear to offer the most promising approach. On the

negative side, all monetization exercises face several intractable problems: (1) They assume

that states of disability and premature death are essentially homogeneous--a lost digit is a
lost digit--whereas in real life people make distinctions based on cause and circumstance.
(2) They assume that individuals possess a utilitarian calculus capable of measuring the

disutility of death and disease against the utility afforded by consumable goods. This is
contradicted by acnral behavior. (3) They ratiff ftre ex ante judgrnents of individuals regarding

future health states, despite the fact that these judgments are, by definition, fundarnentally

underinformed. It is difficult to see how these problems ca:r be overcome.
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2. Incentive effects. Suppose that improved survey methods--or better, a futuristic neural
decoder attached to the brain-prove sufficient to capilre these elusive values, making
it possible to assign to firms the exact cost io workers of unsafe conditions (or their
actual results). There still remains an ambiguity associated with the notion of
"internalizing" these externalities. The standard firm of economic theory is a point in
space, a udtary center of cost, revenue, and profit. Imposing the full cost of accidents
would have an instantaneous effect on the flrrn's profit calculation, leading to efficient
changes in working conditions, product line, pricing, and other activities. Real firms,
particularly the multi divisional behemoths that dominate modern output ard
employment, are more complex. Costs imposed by tax or fine must be allocated to ilre
various units of the firm; it is generally only at 1trs rrnit level or lower that significant
OSH decision-making power resides. Hopkins (1995) provides evidence ttrat many firms
currently allocate compensation costs according to payroll, with little regard for the
conffibutions individual units make to total cosf'. Front-line management, under these
conditions, has little incentive 16 improve performance, since the cost of unsafe
conditions is dissipated over the entire organization. One advantage with old-fashioned
frigid '?3regulation is that inspectors can target the specific branches of an enterprise
in which workers are at greatest risk. Cost intemalizatior measures target the entire
enterprise as a single financial unit.

Second, when costs mount beyond a certain point, the cost intemalization strategy comes
into conflict with the limited liability basis of the modern corporation. This is not simply
a hypothetical proposition. The ongoing saga of the Johns Manville Corporation, driven
into receivership by occupational health liabilities in excess of its assets, is evidence that
not all costs can be intemalized. If the speculations of public health professionals are correct--
if occupational illness claims tens or hundreds of thousands of lives each year--and if these
lives are counted, valued, and placed on the balance sheets of the firrns responsible for them,
it is likely that a large portion of the external cost will be wiped out by limited liability.

Finally, the logic of cost internalization is premised on a view of the firm as a continuous
profltnaximizer, responding to each fluctuation of cost by recalculating is optimal production
pro gram. Close students of business management, however, reject this characterization.
Managers, as Simon (1976) noted long ago, have selective attentior and pursue targeted,
not absolute, results. Modest changes in the cost of accidents may go unnoticed by managers;
even if they do notice them they may not act if their overall cost or profit targets are being
met. In addition, much day-to-day policy is under the sway of management fads --
re-engineering, TQM, etc.--perhaps because management is too complex and uncertain to
be conducted in a strictly rational nunner. Another relevant factor is the intimate relationship
between working conditions and employer-employee relations in general. Mitigating the
practices that result in high rates of injury or illness may require changing these relations
in fundamental ways. Some firms may resist, even at the cost of increased fines or taxes,
because they see their control over production at stake. These are the health and safety
recidivists, no more disciplined by periodic outlays to the OSH authority than hard-core
smokers are to cigarefie axes or alcoholics to liquor taxes. They are addicted to a particular
style of exercising power.
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3. Compatibility with public values. To the extent that cost intemalization leads finns to

enhurce their safety efforts, it also contributes to the goals of health and justice in the

workplace. There are two questions ws mighl ask, however, to determine whether these

alternative values are true comrades or merely fellow travellers: (1) Does cost

internalization promote enough improvement in safety conditions to satisfy public

criteria? (2) Does cost intemalization prioritize different risks in a manner consistent

with public criteria? In both cases the answer is strictly "no", although the discrepancies

in practice may or may not be important.

It is clear that a public health "absolutists can never be content with an approach whose

purpose is to balance the benefits and costs of safety. Cost internalization requires the

cold-blooded acceptance of injury or death in situations in which the costs of abating the

risk exceed ttre measured beneflB. This incompatibility is seen by most economists as proof
of the airy naivete of much existing public health legislation. The point is driven home in
so-called "risk-risk" analysis, which converts the monetary costs of safety improvement

to the poorer health status associated with lower incomes. (Graham and Wiener, 1994;

Viscusi and Zeckhauser, 1994) According to this perspective, matry regulations intended

to reduce health risls actually increase ftem through their financial effec8. Risk-risk analysts,

while correct in flrcir linkage of income and health, are themselves naive, however, in their

assumption that cost savings due to deregulation will end up in the pockets of the unhealthy
poor. The lab or movement's concern with fairness may also be in conflict with economic

calculation. As mentioned earlier, the categorical imperative embodied in the no- harm- for-
personal- gain rule does not make exceptions even if the personal gain exceeds the harrn.

Even the mere act of calculating gain and hann can be viewed as demeaning to victims: would
we perform the same exercise on the perpetrators and victims of violent assault?

A similar story can be told about the prioritization of health risks. Imagine that cost

intemalization were introduced gradually, with first l0%, then2l%, arLd ultimately all of
the extemal costs imposed on the employer. With each turn of the monetary screw a new

set of risks iS placed in the "to be removed" colunn. LoOking down the list, we move from
the high-priority candidates-those which require only a small degree of cost internalization
to compel action--to lower-priority risks that require full internalization.23 Their ordering
is partially a result of the relative weights of internal and external costs, and partly a result
of the size of the gap between their full social cost and the cost of abating them. Not every
hazard can be addressed at once, and this ranking offers an indication of the order a cost

intemalization strategy will adopt. It is clear that the health and justice principles would each

provide a different prioritization. Public health requires that the greatest threats to health,

the most severe and widespread threats, be addressed first, irrespective of their abatement

costs. Justice would require that risks be ranked according to their degree of voluntariness

and the extent to which they yield profits to the perpetrators. In practice, these three sets

of criteria actually do lead to wildly opposed regulatory agendas. This is a major flash point

of dispute in the field of risk regulation.

On both grounds, the degree of intervention and is prioritization, the principles of economic

efficiency, protection of public health, and opposition to injustice are ultimately incompatible.

27



This is not to deny that, in many situations, it may be possible to forge actical alliances based
on the persistence of health and safety risks that are egregious on all counts. Nevertheless,
transforming this :lliance into a merger--not to mention a hostile takeoyer--will have far-reac-
hing consequences for the regulatory agenda. Perhaps the greatest difficulty lies in the fact
that all three approaches have real merit; it would nice not to have to choose.

The inevitable conclusion is that the cost intemalization perspective provides a useful critique
of the public values that have raditionally guided OSH policy in the industrialized countries,
but that, as an altemative approach, it too has shortcomings. This is the second major point
ofthis p3ps1, and it is an unsatisfzing one. Further research can sharpen our understanding
of the convergences and conflicts between economic, health, and justice considerations, but
it cannot remove the underlying dilemma. It is not ordained that this analysis should end
on such a pessimistic note, however, silce another door remains unopened. It bears the
nameplate institutional reform.

Indirect Cost Internalization through Institutional Reform.
The potential for institutional refonn can be examined by comparing cost internalization
to its close cousin, profit maximization. Most businesses want to make as much money as

they can, and it is often in the public interest as well that they operate profiably. We have
economic theories to guide us on this path, and economists have the tools to measure how
much profit is being made, within a margin of error at any rate. One could imagine a public
agency whose goal is to make production profitable within the nation's borders. (This is
one of the goals of industrial policy, although there are others.) This agency might take it
upon itself to draw up instructions to firms: do this or that in order to be profitable. In
response to critics, they may measure the performance of these firms to see how profitable
these instructions proved to be. Profits eamed by following the agency's regulations would
have to be compared to a standard of potential profitability to deterrnine the success of the
program. This would require the employment of many accountants, economists, and others,
generate vast arnounts of inforrnation, and occasion an endless string of conferences on the
measurement and regulation of profit. The idea is not entirely far-fetched; some variation
on this theme might acnrally be appropriate for economies undergoing the transition to market
coordination. Yet we would regard it as wastefi,rl and unnecessary in most of the developed
world, since businesses, whatever else they do, can usually be counted orl to amass profits
on their own initiative. To put it differenfly, if profitability is made a goal of public policy,
having the right set of institutions can achieve this end in the absence of detailed systems
of regulation or copious studies of firms' accourts.

By a similar logic, if we want to internalize the full morbidity and mortality costs of
production, we may be able to achieve this through institutional change, even if we can't
measure these costs ourselves or instruct others on how to measure them. Sometimes those
directly involved in a situation can sort out the benefits and costs to themselves, drawing
on local and tacit knowledge unavailable to outsiders--even highly credential Ed outsiders
affiliated with public agencies. As we will see, devolving safety and health policy to the
front lines does not eliminate the need for expertise and public guidance, but it can realize
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the benefits of cost internalization more effectively than pro grams based primarily on

third-party measuremert of costs and benefits.

Most of the elements that make up the strategy of institutional reform are familiar; the

function of the rationale that I will offer is to see them as a coherent system, capable of
further development. The elements, all of which currently exist in one locale or another,

are these:
* Responsible front-line OSH decision-making. This can take the forrn of union safety

represetrtatives, works councils, and joint safety and health committees, working when

possible in consulation with the firrn's own safety managers. It is essential that these

individuals and groups have access to external resources, as well as real power to
implement their proposals.

* A public health presence in the firm. Firms should utilize public health professionals

on either a full time or shared basis, stationing them at an accessible location. Ideally,

these professionals should be paid by a third party--by the government or out of the

proceeds of an insurance fund. Whoever signs their paycheck, however, they should

be accountable to a professional organization of their peers. Their role is analogous

to that of accountants, who have, in effect, been deputized by most industrialized

economies to monitor the financial integrity of business record-keeping.
* A right to know. Both workers :rrd the general public should have unimpeded access

to information bearing on the risks generated by production. This infonnation should

be made inteligible through a corresponding right of access to public health expertise.
{'{ A right to act. Workers should have extensive rights to refuse dangerous work. While

most countries permit the exercise of this right in extreme circumstances, it would be

valuable to extend this principle to a wider range of risks. This might be accomplished

by permitting negotiation over the partial waiver of this right. (Risks would then be

covered either through hazard pay or the right of refusal.) Protection of the rights of
whistle blowers is an essential element of both the right to know and the right to act

* Action plans. The higher-level OSH decision-making of the firm can be opened up to
both workers and the general public through the use of action plans. Under this

procedure, finns would hold public hearings at which the nature of safety problems

and possible solutions would be discussed. Based on ttre evidence gathered, action plans

would be drawn up, specif,ing procedures and arges for the coming year. At the end

of the year (or more generally ttre plan period) another round of hearings assesses the

plan's perfonnance.

Taken together, the purpose of this strategy is to fransform the finn into an institution which,

by its own internal mechanisms, functions to bring together the full costs and benefits of
invesunents itr OSH. Ideally, workers and safety officials would together identify flre benefits

of safety, production managers would identify the costs, and through a joint process the

two would be compared. Public scrutiny, through on-site professionals and the periodic

evaluation of action plans, would monitor this process to make sure that the benefits were

given an equal weight. In principle, the finn would internalize costs in the same way it pur-

sues profit: by combining and coordinating the daily work of its employees who themselves

pursue this goal. Seen in this light, a useful comparison could be made between the
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institutional reforrn model of OSH policy and team production methods that devolve
efficiency concerns to the front line.

For institutional refonn to work, decentralized decision-making must be invested with real
power. Binding decisions about health and safety must be made at the point where all benefits
and costs can be brought to the table, not referred for approval elsewhere. (A similar point
can be made about team productior; true decentralization of power separates the
power-sharing from the merely manipulative forrns of work organization.) This presents
a real challenge to the existing structures of governance in most firms, and suggests that
OSH policy camot be contemplated apart from larger questions of political economy.
Realistically, this underrnines the political prospects for the institutional strategy, although
public health advocates in most countries may have to reconcile themselves to a hostile
political environment in any evenfo.

Institutional reform has the potential to bring about cost intemalization without external
measurement of these costs, but it cannot reconcile the conflicts between the principles of
economic efficiency, public health, and justice. What it can do is relocate them. Instead of
ideological combat at the level of public policy, we can, if the system works, find different
priorities negotiated on-site at the level of the workplace. It may be possible for immediate
conditions, the particularity of the individual players, and other highly relevant but local
factors to influence the pattern of outcomes. Of course, this process may be driven by
ignorance or gross imbalances of power, so there is a residual need for public regulation
and guidance. Healttr officials may set an upper limit for risk exposure and may periodically
check on the performance of troublesome sites. Monitoring may also require these officials
to estimate, however crudely, economic benefits and costs in order to identify instances in
which the system can be presumed to be not working.

These tasks are particularly imporant where nonstandard work arrangementso such as leased
and contract work, interfere with the implementation of the institutional model.

Because it is process-based rather ttran directly instrumental, the instinrtional approach also
holds promise in the area of international lab or standards. Workplaces in rich countries
and poor ones may be held, with justificatiotr, to different performance standards, but
standards governing decision-making are applicable to all. There is no reason, for example,
why all workplaces could not be required to adhere to a modest version of the rights to know
and act, nor why shared decision-making on health and safety questions could not be made
a mandatory standard for the production of traded goods. On reflection, it is the tendency
of the institutional reforms sketched above to approximate cost internalization that explains
their appropriateness as a basis for international lab or standards.

The resurrection of Edwin Chadwick and his vision of public health through economic
incentives is understandable, deplorable, and valuable. It is understandable that, in response
to the pressures of globalization and flexibility, defeuders of public health would turn to
this least-inffusive of approaches. It is deplorable that, in the process, many are willing to
sacrifice their legitimate adherence to the principles ofjustice and health iself. And the insight
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that, through proper public action, the enterprise itself can be made an engine of social

progress is too valuable to ignore. In Chadwick's day the challenge was to create a
govemment apparatus competent to regulate the private economy; in our day it is to relocate

much of this apparafrrs to private economy, staffing it with the individuals whose interests

in economic progress, health, and social justice are directly at stake.
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Notes
1. This excerpt from Chadwick's 1846 reporton railroad lab or is quoted by P.

S. Atiyah (1979), p. 334, who in tum found it in Lewis (1950)' Atiyah

provides a detailed account of Chadwick's views on occupational safety and

health: for discussion of Chadwick's seminal role in the field of public health

see Brundage (1988).

2. For a critique of environmental and OSH regulation that draws on both

economic and public health arguments, see Breyer (1993). greyer is now an

Associate Justice of the U.S. Supreme Court and may have the opportunity to

implement some of his suggestions for greater regulatory scrutiny. A more

balanced approach can be found in the debate documented in Finkel and

Golding (t994).

3. In Dorman (1996) I argue that a Kantian starce may be rational in a context in

which repeated conflict occurs over working conditions. By focusing on risks

that benefit the employer and which are clearly discretionary, workers can

more readily influence the severity of future risks. The costs of this stance in

forgone attention to "non-Kantian" risks--which OR en have greater health and

safety consequences-- remain. however'

4. No studies have been performed on the effect of OSH costs on patterns of
industrial location. There is a large parallel literature on the effects of environ-

mental regulation on trade; Goodstein (1994) summarizes it by concluding that

the tradeoff between environmental standards and international competitiveness

is a "myth. While I am less convinced by the weight of evidence concernhg

environmental protection--it is subject to problems of excessive aggregation

and omitted variables--I think the primary cause for concem with respect to

OSH is that worker protection generally assumes a larget share of total cost.

Whatever ttre impact of environmental regulation on trade, the impact of OSH

regulation should be greater.
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5. Proponents of mainstream economic trade theory, such as paul Knugman
(1997) and Jagdish Bhagwati (1996) would regard this sratement as an error of
logic. I have outlined why I disagree with thern, and why the theory of
comparative advantage does not hold in the real world, in Dorman (1995).

The GATT ruling against the united States in the tuna-dolphin dispute set a
precedent in the area of national regulations tying import privileges to produc-
tion methods; laws mandatrrg specific fonns of consumer packaging, such as
ontario's requirement that beer be sold in recyclable bottles, have also been
challenged as barriers to trade.

Esty (1994) provides an extended brief for the cost internalization approach to
trade and environment.

I discuss the nature of the invisible hand argument in greater detail in Dorman
(L997). The issue of "market incompleteness" as against "market failures, and
its regulatory implications, are discussed in Dorman (forthcoming).

Strictly speaking, this is a detrimental extemality of production". Externalities
can be either positive or negative, and arise in either production or consumpti-
on. A positive externality is a benefit to some members of society for which
they pay no compensation; an example of a positive externality of production
would be worker training which benefits other firms after the worker switches
jobs.

The most precise exposition of this case is that of Rosen (1974).

The free trade argument can be found in any trade theory text. For a recent
applicatiol of free market theory to health care, see Epstein (1997).

The main proponent of this view is W. Kip Viscusi; see especially Moore and
Viscusi (1990), Viscusi (1993) and Viscusi (1996).

Arguments and evidence against the wage compensation literature can be found
in Leigh (1994), Dorman (1996), and Dorman and Hagsrrom (1997).

In practice, the U.S. workers' compensation system offers only partial com-
pensation to a subset of those entitled to receive it. The increase in litigation
suggests that "guarantee" may be a misnomer and ca[ also undermine prompt-
ness. In one recently reported case, a permanently disable worker in New
York State has been in the courts trying to obtain compensation since 1962.
(Johnston, 1997)

6.

7.

8.

9.

10.

ll.

12.

t3.

14.
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15.

16.

t7.

Nevertheless, there are enough state-level differences to support a small army

of analysts who interpret each obscure, local wrinkle. There are also important

differences in record-keeping, provision of health services, and tie-ins to other

OSH-related agencies.

In one extreme case, the workers'compensation base rate for steel erecti-

on-structure in Minnesota was approximately $ 1 .30 for every dollar of payroll.

(Center to Protect Workers' Rights, 1997)

Hopkins (1995) summarizes this research. Much of it is of dubious validity,
inasmuch as measured differences il compensation rates are largely driven by

statutory compensation caps applied to individual workers. Wage replacement

of higher-income workers is limited by these caps, lowering their effective

compensation rate. But this raises the question of whether it is this effective
rate of WC wage replacement or the characteristics of high-wage workers that

explain differences in occupational safety, claims behavior, etc.

This too was an idea of Chadwick's; see Atiyah (1979) for references.

The enforcemert practices of the U.S. Occupational Safety and Health Admini-
stratior have changed dramatically under the Clinton administration. Inspecti-

ons fell by nearly half from 1994-96: the system provides advice before an

accident and t-ines atterward. (Qufutanilla, 1997)

As the costs to the firm of reported accidents increases, so does the incentive to

disguise them. The Japanese experience documented in Wokutch (1992) is

instructive in this regard.

This monetization problern is a central theme of Dorman (1996).

Wage-risk studies, referenced previously, purport to measure the same thing,

but are vitiated by the "impurities" of the lab or markets they analyze.

Not on the list are risks whose cost to the employer alone already outweighs

the cost of abatement, and those which will stay off the list even under full
internalization. These latter risks were the subject of the previous paragraph.

Corporate governance is inching toward the public agenda in the United States;

see Blair (1995, 1996).
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What Answers Do We Have?
A presentation of cost/benefit studies

E. Lehmann
La n desa ns ta lt fti r A rbeits s ch u tz N o rd rh ei n - Westfa le n

Dtjsseldorf, Germany

R. Thiehoff
Bundesanstalt ftir Arbeitsschutz und Arbeitsmedizin

Dortmund, Germany

Introduction
Both from a social and a corporate perspective, occupational safety and health is a
humaniarian and social task in itself. From the very begiruring, economic arguments only
played a subordinate part - if ttrey featured at all. Economic benefits were merely coincidental
results. But economic aspeots are now becoming more and more important.

What are the reasons behind this ever more poiguant demand for demonstrable economic
benefits of occupational safety and health? One reason certainly is the realization that
occupational safety and health costs and thus competes with other corporate and national
expenditures. A second reason can be derived indirectly from the results that have so far
been obtained with occupational safety and health. The closer the ideal situation in terms
of working conditions is approximated, the more expensive further results are; prevention
of the last accident will be infinitely expensive. In the end, all ttrose involved in occupational
safety and health have a yery pragmatic rationale to look for economic justification. They
are the only decision-makers in the company having to use negative incidents as arguments.
Only occupational safety and health is measured in terrns of "accidents that have not yet
been prevented" or "absenteeism ttrat has not yet been avoided"; and these figures themselves
are high at best.

Occupational safety and health, then, consists in ttre prevention of harmful incidents, which,
however, are not visible and cannot be calculated in terms of economic consequences -
nothing has happened in actuality. The real accident rates and cases of illness - i.e., the
incidenK that have not yet been prevented - constitute the reduction potential, which expresses
the benefits of occupational safety and health. This potential is an appropriate basis for linking
occupational safety and health with mtional economy and business economy objectives.
How such reduction potentials can be used through actions in the realm of occupational safety
and health, and what occupational safety and health can contribute to the improved
productivity and competitive strength of companies, are questions that have been studied
in several research projects in the Federal Republic of Germany over the course of the years
(figure 1). The most important results will be briefly discussed below.
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Figure I ()verview of German research programme (Source: Thiehoff, 1 992)

The Problem
The field of occupational safety and health and economic efficiency encompasses a wide
range of complex and important issues, varying from the costs of individual occupational
safety and health measures to the problem of intemalizanon or externalization of costs within
or outside of the company, and includes the benefits resulting from and the prevention of
work-related injuries and their consequences in society.

With regard to companies, for instance, it can be said that most precautionary measures taken
with corporate ftiancing benefit all other economic elements: employees, health insurance,
accident insurance, long-term care insurance, other companies when employees change jobs,
etc. The part of the benefit that "flows back" to the initiator of the prevenrive action is in
most cases bound to fall short of the costs incurred for it.

Problems intensiSr when prevention is aimed not only at accidents, but also at work-related
diseases. Here, most positive effects are extemal. And even if they are internal, they usually
only become noticeable in the very long term. If, for instance, a company compares the
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costs and retums of resource commitrnent in prevention activities, the deduction of rrnaccrued

interest or retums that do not transpire until long after the decision to invest is made, often
leads to a distinct cost surplus. Business enterprises with a rational decision-making process

usually have much better capital investrnent options.

National economy perspective
The potential benefits of occupational safety and health for the national economy are

determined on the basis of various analyses. Absenteeism due to accidents and diseases results

in a loss of resources that could put considerable pressure on the national economy. In 1989,

for instance , losses due to industrial and road accidents in Germany were estimated at

DM 43.2 billion. This includes not only the loss of resources in terms of labour, land and

capital, but also recovery and ffeaunent costs as well as the loss of leisure time that is used

productively.
A second exarnple concerns the estimations of production losses. The Federal Institute for
Occupational Safety and Health calculated that the loss of the production factor labour in
ttre Federal Republic of Germany amounted to approx. DM 92.2 billion in 1995. Danish,

Swe<lish and Norwegian studies indicate - and this is corroborated by experience in the

Netherlands - that the share of work-related diseases on average represents some 20-30%

of the toAl volume of diseases. This means that the reduction potential amounts to DM 27

bitlion a year. This could be achieved by means of occupational safety and health measures.

Even if the assumption of work-relatedness is ignored because of the complex and

multifaceted cause-effect connection, it may be assumed that one third of all cases of
absenteeism can be prevented. This can be derived from studies of absenteeism in companies,

which indicate that30-40% of absenteeism can be influenced and, in theory, prevented by
means of health promotion activities. One should not forget, however, that the potential

benefits ofresource savings should offset the costs ofthe corresponding prevenflve measures.

As such, loss of resource calculations are, strictly speaking, only valid in case of fuIl
employment.

Kri,iger et al proposed a measurement concept to measure the overall economic efficiency
of intercompany national occupational safety and health systems. This concept includes the

key figure for working days lost per physical product unit, e.g. "working days lost per ton

of steel". If output cannot be expressed in these teflns, it is also possible to use a production

value instead, for instance "working days lost per million DM of production value". This
sets a standard for the humaneness of production that can serve as a handle tbr corporate

and national economic action (figure 2).
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"economic asset" occupational safety and healflr is a long-term goal, which we have not yet

reached by a long shot, neither theoretically ror practically. We know far too little about
how far individual companies and employees are willing to pay for occupational satety and

health. Accident insurance and meanwhile also health insurance use no+laims bonus systems

as an incentive for occupational safety and health and corporate health promotion measures.

The demand for further economic incentives for occupational safety and health, e.g. tax
abatements or subsidies, is fascinahng at first glance. At second glance, however, it is riddled
with questions. Ultirnately, the eutire social security system is at issue: what status is to be

attributed to occupational safety and health? And, above all, how will the relation between
compensation and prevention develop?

Business economics perspectives
Whereas at uational economy level the concept only seems to bring up an abundance of
questions, it seems to have gained some foottrolds ftom a business economics point of view.
The direct economic effects of occupational safety and health have been studied more
intensively in Germany in recent years. Occupational safety and health experts have for a

long time attempted to determine the benefits of avoidable lost time by means of cost of
accident calculations - which have the same starting point as the national economy loss of
resource calculations. Comparative calculations correlated losses of resources and profits
ensuing from accidents at work and work-related diseases with the costs of individual
measures for improvement of safety and working conditions. But the assumption that
operating profits can be increased by individual measures could not be empirically
demonstrated - except in some very rare events. This has two main causes:
o It is generally not possible io demonstrate a causal connection between individual

occupational safety and health measures and incidents that did not take place - the

accident that was prevented or the disease that was avoided.
o Losses of human resources have an impact on a company's financial results if plaruted

production can no longer be achieved by appropriate substitutional measures. Built-in
flexibility, reserve capital or planned and unplanned production buffers are in most

cases able to absorb lost production time.

Despite these limiations, company's cost calculations can be used to deterrnine sarting points

for the classification of reduction potentials. The following example will explain this. In
one medium-sized company, absenteeism h 1990 exceeded the average determined by the

health insurance authorities (figure 3). Absenteeism was decreased by the implementation
of a specific prograrnme for ttre improvement of working conditions, leading to significant
savings in lost time costs every year. For the management of the company, this proved to
be sufficient ground to invest in occupational safety and health measures. A well-known
car manufacturer has been using the health rate as a key indicator for the company's health
policy for many years (figure 4).
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Figure 3 Health promotion msasurgs and the development of absenteeism due to sickness (source: AOK Oberberg)

1988 r 989 1 990 1991 1 992 1993 1994 1995

Wage earners 90.7 91 .0 91 .0 90.6 91 .8 I4.8 9 4.6 94.4

Salaries em ployees 96.3 9 6.4 9 6.2 96.2 96.5 97.3 97.7 97.6

Tota I 91 .7 92.1 91 .9 91 .6 92.7 95.4 95.2 95.1

Figure 4 [hvelopment of health rates at Volkswagen AG (source: Volkswagen AG Corporate Health Service, 1 996]

A significant economic advantage of a corporate occupational safety and health system is
the potential high availability of the production process; in other words, the largely
unintemrpted business operations. Rather than being measured directly, this has to be
measured indirectly by means of indicators such as the number of uninterrupted working
hours (defined as the number of procured working hours minus the hours lost due to, for
instance, accidents). When the costs of tlre occupational safety and health system are divided
by ttre number of uninterrupted working hours, this yields the efficiency indicator for the
economic valuation of changes in input and output (figure 5). Controlling of occupational
safety and health costs and other forrns of managing the occupational safety and health

I
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systems can be used as instruments to determine whether the occupational safety and health
measures instigated actually yield the best possible reyenue in terms of minimized work
interruptions.

lron and at .l

Gless production

Motoi vrhicb manutrctuEil

Molor vchiclc supplirra

Molor vrhicl. dcsi0n

Figure 5 Branch comparison: costs psr uninterrupted working hour (DM/hour) in two companies per branch (source:

Kriiger et al, 1991)

Economic input-output analyses of occupational safety and health systems can be used to
cortrol the efficiency of different measures and programmes. This at least requires
appropriate targets to be able to manage the cost efficiency of occupational safety and health,
health promotion or, for instance, ergonomic measures. The optimxl mix of measures can

be detennined by means of cost-effectivglsss enalyses, as already tested in practice for health
protection.

Evaluation according to the principle of cost-effectiveness analysis requires a comparison
between evaluated target effects and the costs of a measure (figure 6). The central issue of
valuation thus consists in establishing the occupational safety and health targets aimed at,

and deternining the concomitant effects of measures (effectiyeness analysis). hngemeister
et alhaye developed a corresponding planning and valuation method, which is currently
being tested in pilot projects in several companies.

0,50,5
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Figure 6 Principle of efficiency analysis (source Zangemeister, 1 995)

The direct competitive effects of occupational safety and health help companies guarantee

their uninterrupted operational functioning. In addition to occupational safety and health,
there also are other operations such as environmental protection, maintenance or quality
control that help guarantee and maintain production processes and may possibly improve
their quality, without their benefits being directly attributable to the product. They can be

characteized as "corporate safe$r assets" and as such they are prerequisites for production.
This means that companies must have certain concrete target effects in order to be able to
achieve and control the desired availability of production factors. Consequently, input-output
comparisons of subsystems are the most appropriate instruments for efficiency maragemert
of corporate safety assets.

Occupational safety and healttr is, however, also an indirect competitive factor, both in terms
of a decrease in production costs and as a new advantageous element of the product or service
provided, e.g. as added value for productivity, flexibility or quality. It cannot usually be
quantifled unequivocally, nor can it be expressed as a profit increase down to ttre last penny.
Proven in actual practice, the main effects of an efficient occupational safety and health
system are as follows:
o Guaranteed continuity of the production process by increasing personnel presence

(reduction in time lost due to absenteeism and flucnrations).
o Flexibilization of production by higher intracompany availability and increasing

awareness of bottlenecks.
o Increase of the quality standard by reducing rejects in the context of a self-enforced

safety philosophy.
o Generation of improyement proposals by means of working in task forces in

occupational safety and health.
o Higher personnel qualifications due to increased understanding of the integral nature

of production processes.
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Improvement of the corporate social security system, increased job satisfaction,
improved work climate and willingness to cooperate, and last but not least

More prestige on the labour market, supply market and demand market.

To improve planning certainty and encourage innovative solutions, more comprehensive
profitability analyses in business practice have now become an indispensable instrument.
They supplement the conventional method of investrnent appraisal with a specially geared

utility value analysis for valuation criteria that cannot or only with great difficulty be

expressed in monetary terrns (organizational value analysis). Weighted point values can be

used to determine what benefits can be expected from the various invesunent alternatives
and how favourable these benefits will be compared to other function criteria when planning
is in accordance with occupational safety and health.

Periodical comparisons of the expected and the realized utility value points can furthermore
be used to test whether planning and reatization are in accord. If these utility value analyses

are performed regularly, the quality of the production process will as far as occupational
safety and health is concerned - become a quantity that can be plarmed.

Integral invesment plaruring allows inclusion of employees as the key to success of the
profiability of an invesbnent. Various departrnents will have to cooperate to achieve this,
including invesurent planning, production planning, confrolling, marketing, personnel affairs,
etc., but above all occupational safety and health, environmental protection, maintenance
and quality control. This theme is as new as it is fascinating and has an undreamed-of
significance in terms of product liability.

However, occupational safety and health as a product's added value depends on the

customers' willingness to pay for it. It may be clear that an ergonomically sound car can

be sold for more money than a non-ergonomic one. Whether this car was made under healthy

working conditions should only be of interest to customers when this brings about a decrease

il costs and, therefore, price. Very few customers would be prepared to accept a higher
price because of better working conditions during production. If you would like to know
how many such customers exist, just ask a well-known furninrre manufacturer, who offers
the same rug at two different prices: one produced with and one produced without child
labour.

Final remark
The economic themes corurected with occupational safety and health are multifarious. But
one should not set one's hopes too high with regard to occupational safety and health as

a new competitive factor. Nevertheless, integral and controlled inclusion of occupational
safety and health in organizational planning does have certain effects that benefit competitive
strength - if occupational safety and health learns its business economics lesson.

Occupational safety and health is an important business objective. It should, therefore, be

an element of a company's management processes in order to become an inherent factor
in corporate decision-making. Efficiency control of occupational safety and health requires
sanda.rdized targets. Each company has to deterrnine iself which requirements uninterrupted
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production has to meet - even beyond the standards set by the law and in accident prevention
regulations.
Guaranteed production, improved productivity and a decrease in disease-related personnel
buffers are only the most visible potential benefits of occupational safety and health.
Companies are increasingly committing themselves to making production leaner and
introducing teamwork. The more reserve capacity, especially in terms of personnel, is

decreased, the more important the attendance, employability and willingness to work of the
remaining employees becornes.
The estirnated costs of occupational safety and health in Germany amount to approx. l-2%
of the average total costs of one working hour. Given the fact that one working hour in
Germany costs about DM 45 (compared, for instance, with DM 0.83 in Poland until recently)
it may be clear that occupational safety and health hardly puts any pressure on international
competition. On the contrary: only when we manage to further improve the productivity
standard of the European economy by means of excellent jobs and working conditions will
the member states of the EU be able to take part in international competition.
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2 Methodology at the macro level

lntroduction

J. Mossink
NIA TNO B,V,

Amsterdam, The Netherlands

At the macro level two type of cost-benefit studies must be distinguished. The first type can
be characterised as Cost of Ilhess (CoI) studies. These srudies have as a goal to estimate
all costs that are related to occupational safety and health in one country. Mostly, in these
studies damages or losses due to ill-health, absenteeism and accidents are calculated. The
second type, Cost-benefit Analyses (CBA) are ex-post and ex-ante evaluations of in changes
in policies or measures. Both the costs of implementing and the benefits, often in terms of
cost reduction, are estimated and balanced. In some countries experience wittr cost benefit
analysis at the macro level is available, for instance Denmark, the IJK, ttre USA and The
Netherlands.
Several approaches are in use. This chapter presents two cases of current practices in the
UK (McCrea) and The Netherlands (Van Polanen Petel). Three studies give more detail to
the use of data (Aldersen et al., Lunde-Jensen and Velthuijsen et al.). The weaknesses of
current methodology are many. Ashford and Placer offer two possibilities to further
improvement.

The Health and Safety Executive (HSE, UK) has carried out cost-benefit analysis of all
significant proposals for safety and health regulation sine 1982. The CBA is seen as an aid
to policy makers, but is not the sole criterion. McCrea describes the experiences with the
cost-betrefit analysis of the display screen equipment regulations. It tums out that the benefits
are particularly difficult to estimate. Both in ex-ante and ex-post assessments the benefits
were hard to quantify, though the overall impression is that the benefits to employers may
be significant.
A similar cost-benefit analysis is performed by Van Polanen Petel with respect to the
introduction of a standard for manual lifting in The Netherlands. Only the costs and benefits
for companies are included. Essentrals of the approach are a survey ilto the extent of heavy
lifting in The Netherlands, cost estimation of solutions and an estimation of the benefits.
The latter includes reductions in sick leave, less disability and improvements in production
(productivity and qualiry). Productivity gains are estimated at 257o of the investnents. All
costs and benefits are capiulised over a period of 15 years. From the study it is concluded
that the costs for companies exceed the benefits, however the research also showed that
individual companies can benefit financially from efficient solutions to heavy manual lifting.

The issue of international comparison is raised by Lunde-Jensen. He focuses on work stress
as an example. In intemational comparability, reliable data of work related sickness is one
of the major problems. Currently data can be lbund in epidemiological studies, general health
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surveys urd notification data. Between countries large differences exist. Using the etiologic
fraction in epidemiological studies Lunde-Jensen gives an illustration of the cost of work
related stress and compares the results for Sweden and Denmark. The calculation is made

on a coilrmon cost of illness scheme in which three cost components are included (health

care, sickness absence and early retirements and deaths).
The need for objective and valid infonnation on workers' safes is also stressed by Andersen

et al. He suggests that an occupational health file and a national cohort for working
environment studies may supplement traditional notification data. International use of both
tools is possible, though agreement on proceedings, definitions and standardisation are

essential.
Velthuijsen et al. use occupational safety and health surveys as a basis for model construction.

The rnodel describes the relation between policy and invesments on the one side and

ourcomes in terms of costs and benefis on the other. Regression analysis is used to construct

a simulation model, that has some predictive power and can be used to evaluate costs and

benefits. The benefits are restricted to reduction of absenteeism only. The data used does

not allow for esfimations of productivity gains.

Kuhn elaborates on the theme of efficiency indicators in occupational safety and health

economics, sarting from the economics of accidents. Indicators may be profitability (as a

result of efficiency and costs), which increases with higher efficiency and/or lower costs.

Indices could be for instance; sick leave rates, fluctuations, accidents, proportion of
undisturbed working hours, productivity, quality and company image. Economic assessments

in practice give a number of problems at the measurement level. Often it is difficult to find
accurate indicators and situational factors highly influence the outcomes. Organisational
dependencies are mosfly neglected as there is an unawareness in this regard. Further questions

concem ttre accountability and the problems including innovations in products and production

processes, which is also addressed by Ashford. In Germany, the total costs are abo* l%
of the hourly wages, the total cost of absenteeism arc 92.2 billion DM (1995).

One of the difficult shortcomings of today's practice is to adequately address the benefits

and future costs and benefits. From an analysis of a number of American cost-benefit studies ,

Ashford concludes that technological innovation is an important factor. Both future costs

and benefits are influenced by (technological) developments in the market and in company

practice. The cost of compliance will lower, additional benefits in materials, energy and

water conservation are achieved and technological changes can result in less environmental
damage. Current ways of analysis give little attention to technological development and its

potential to reduce workplace hazards in a cost-effective way. Intelligent effort will lead

to improvements that achieve both hazard reduction and better production. The traditional
methods of cost-benefit analysis are likely to overestimate the costs and to underestimate

the benefits. As a consequence, Ashford argues, reliance on traditional methods leads to

suboptimal safety and health.

One of the drawbacls of the use of cost-benefit analysis in policy making is that the process

may easily evolve to a technocratic procedure. According to Placer, the integration of
democratic values in the rather technical process of cost-benefit analysis is one of the major
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challenges in collective risk management. Advantages of the democratic model are its
participatory nanrre and the opportunities to increase trust and confidence. The tendency
of social amplification of the risks and the cost of implementation are seen as drawbacks.
Placer reviews a number approaches and concludes that recent advances in experimental
economics offer the opporrunity to integrate democratic opiniols in a more participarory
process. However, practical must show that this way of policy evaluation increases social
welfare the most.

It is obvious that the topic of methodology is neither strictly scientific nor a pure research
discussion. Methodological issues often tum up in political debates, as it is clear that current
estimation methods have a number of deficiencies. Wittr the shift of responsibilities towards
the company level, policy development will become more and more a negotiation issue.
Social parurers tend t0 exploit shortcomings in methodology and lack of reliabte data in their
interest. With respect to the data used, it can be concluded that current datasets, such as
notification data and epidemiological studies are not fully adequate for cost of illness studies
or cost-benefit analysis. The experiences of McCrea and Van Polanen Petel is that the benefits
are often difficult to estimate, whereas fte costs can be valued more easily and more reliable.
In these studies, data is obtarred by performing surveys.
The knbility to make sound estimates of the benefits is a disadvantage for new safety and
health regulations.
It can be argued that for the support of the debate sophisticated cost-benefit analysis
techniques are not always a prerequisite.
The current view is to follow accountancy principles that reflect company practice and
everything that can be estimated in moneary terms should be calculated. Meantime, it should
be recognised that not every health and safety effect can be calculated. Some views have
been added to the common practice, namely an epidemiological approach, the integratiou
of public opinions and the effects of technological development.
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Occupational Health Surveillance by a national cohort and
national hosPitalization data

L Andersen, E. Bach, V. Borg, F. Ttichsen
National lnstitute of Occupational Health

Copenhagen, Denmark

Introduction
The further improvement of workers safety, health and well-being will be an important issue

in the coming years. To achieve this improvement, a highly effective occupational safety

and health policy is needed at both the European and the national level. It is also needed,

that flris improvernent has a high priority on the agenda ixnong employers and employees

at the trade and company level. Cost-effectiveness is, however, also an important issue.

Policy makers, authorities, the organisations of ernployers and employees and compalies

therefore need valid objective infonnation about workers safety, health and well-being for
priority setting and for objective measurement of the development of these pararneters with
time. The same information is also needed for benchmarking, for estimating the need for
adjusfinent of the nanrre and intensity of preventive measures and for cost-benefit analyses.

The traditional objective inforrnation used in the occupational setting is notifications of
accidents and occupational diseases. These notifications are very valuable, but due to

deficiencies in the number of notifications and variations in the nurnber of notifications caused

by variations in the public awareness to given conditions or diseases, they are not ideal

surveillance tools. Their use in cost-benefit anatyses will also cause a serious underestimation

of the cost of unsafe and unhealthy working conditions.
Is it possible to create better surveillance systems, which give a valid description of the safety,

health and well-being in the occupational setting and therefore provide valid information

on cost-benefit analyses?

For several decades, the question "how much does workers' health reflect the work
environment and how much the way of live?" has been discussed (Fox & Adelstein 1978).

Different analytical methods have given different results (Tiichsen & Zebitz 1990) and all

methods have some limitations. Further it is a very demanding task to separate the

components in the health burden into those which are caused by occupational exposures

and those which are due to the life style.
From a hohstic viewpoint it is of little importance if a worker cannot work due to an illness

caused by his/her job a work-related disease or a life style which has caused a disease. If
the worker is not taking care of his or her job, somebody else has to do it; otherwise the

job will not be done. In any case there will be a cost for the employer.

The present occupational health policy in most countries ercourages employers and employees

to take upon ttrem more and more responsibility and to find their own solutions. This means

ttrat future actions for improving workers safety. health and well-being to a greater extent

probably will be an issue for negotiation between the social paftrcrs and therefore a pragmatic
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mixture of improvements of working conditions and improvement of workers life style by
workplace health promotion (WHP).

By means of an objecuve surveillance system the main interest of the government will thus
be to supervise, that the improvements agreed upon are implemented within a given time
limit.
The primary needs in the development of future natioml surveillance systems are that the
systems should:
. provide a true picture of safety, health and well-being at the national level and in the

most important trades or job categories. This means, that objective as well as subjective
parameters should be included.

. be able to locate "hot spots" such as trades with exceptionally bad safety and health
conditions.

. describe the potential for improvement which means the distance from resulis in "hot
spots" to flre best results of a nation, trade or job category ("active benchmarking")

. describe time trends which for the relevant parameters mean, that reinvestigations are
needed with intervals of 3 to 5 years.

. not be too expensive to use which means that data collected for other purposes should
preferably be used.

As a fust step in the establishment of such a national surveillance system for the occupational
seuing, The National Institute of Occupational Health in Derunark has developed two new
tools - an occupational hospitalization register (OHR) and a national cohort for working
environment shrdies (NCW).

The Occupational Hospitalization Register
Whereas we in Denmark with a population of about 5 mill. people have app. 60.000 deaths
per year, which is not sufficiert to allow for a grouping into all relevant occupatiotral
categories, about 1 mill. hospial admissions are registered per year. By combining hospital
admissions and total number of deaths, it is possible to obtain a morbidity close to the
incidence of fatal and non-fatal diseases and to allow for subgrouping at the trade and job
level.
OHR itself is a register in which data mainly originate from linking records of two
independent registers - the Employment Classification Module and the National In-patient
Register (Jensen, Tiichsen & Bach 1994) (see figure 1).
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Figure I The components of the 0ccupational Hospitalization Register

The OHF was established to examine the variations in hospitalization frequencies and cases

classified according to occupation. As it is based on linking of existing registers, the costs

for establishing and running have been moderate, even if the register includes all relevant

persons and all somatic hospital admissions and deaths in Denmark. The most important
limiAtion is that we have to live with the available classifications, for which reason we cannot

exarnine the morbidity for occupations inappropriately placed in the classification.
We have been able to demonstrate considerable variations in the morbidity between

occupations for selected diagnoses. For this presentation, I will concentrate on ischaemic

heart disease and protapsed lumbar disc disease. In order to compare hospitalization rates

of different occupational groups, we have calculated age Standardized Hospitalization Rates

(SHR) of each occupational group.
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SHR (Standard Hospitalization Ratio) lor
ischaemic heart disease (males 1981'90)

Architects, engineers

Dentists
Farmers
Metal workers

Bus drivers

Figure 2 SHR for ischaemic heart disease in different job categories

Ischaemic heart disease is an imporant work-related disease which often needs hospitalization
(Tiichsen, Bach, Mannot 1992). From figure 2 it appears, that there are great differences
between different occupational groups. Architects, engineers and dentists as well as medical
doctors and university teachers have a very low SHR, about 40% of the national average,
whereas different groups of drivers, e.g. bus drivers have an SHR 3 to 4 times higher - from
130 to 160. Driving appears to be a risk factor, and from figure 3 it appears that the overall
SHR for all drivers is 127 wittr a 95% confrdence interval from 123-132 which means a

significant increase. In 10 out of 13 categories of drivers the SHR is significantly increased.
The highest increase is found in the categories taxi drivers (SHR: 174) and taxi cab owners
(SHR: 165).
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N SHRT
t7 37

20 42
2139 70

349 t3t
37 168

Hosoitalized
&i dead
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37 2r-59
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69 66-72
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SHH (Standard Hospitalization Ratio) for
ischaemic heart disease (male drivers 1981-90)

N
48

150
1038
279

Over time there is no change in SHR for taxi drivers (figure 4), whereas there is a significant
increase over time in male bus drivers (figure 5). The time trend in the latter group could
be due to a heavier uaffic intensity, a tight ffaffic schedule, more traffic pollution, increased
tobacco consumption etc. It is obvious, that there is a great potential and need for
improvement and that preventive measures in the work place and work organization as well
as improvement among drivers of life style are relevant measures !o introduce.

SilR (Standard Hospitalization Ratio)
for ischaemic heart disease in male taxi

drivers and 95% confidence intervals
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Figure 3 SHR for ischaemic heart disease in drivers
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SHR (Standard Hospitalization Ratio)
for ischaemic heart disease in bus drivers
and 95% confldence intervals
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Figure 5 SHR for ischaemic heart disease in bus drivers 1981.1993

Prolapsed lurnbar disc disease is another important work related disease, which often needs
hospialization (Jensen & Tiichsen 1995). The lowest SHR - 51 - is found among architects
and engineersn whereas the highest SHR, almost four times higher - 178 - is found among
nuning assistants. Bus drivers also have an increased risk with an SHR of 155 (figure 6).
We have also found that a prolapsed disc in the neck is increased in five different categories
of drivers. Driving seems thus to be an important risk factor for slipped disc disease.

SHR (Standard Hospitalization Ratio)
for prolapsed lumbar disc disease

(males, 1981 - 90)
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Figare 6 SHR for prolapsed lumbar disc disease in different job categories
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We find that OHR is a very useful tool for locating jobs with an increased risk of
hospitalization for non-fatal diseases or hospitalizatiou and death for fatal diseases. Also

*re potential for improvement can be calculated by comparing the job categories with the

lowest SHR. For each disease and job category the direct cost of the hospitalizations can

be calculated from the number of days hospialized with the price per day at the given hospital

deparfinent.
A further development of the OHR could be achieved by linking the disability pension file
and the out-patient treaunent file. Important work-related diseases which do not need

hospitalization such as skin disease, hay fever, musculoskeletal disorders could thus be

included in the surveillance system.

At present we strtrdardize for age and compare with ttre national average of the given disease.

There is a need for agreement about proceedings to standardize for social group and for
calculation of SHR. Instead of comparison with the mtional average, comparison could be

made with e.g. the lowest level in the same social group or in all social groups.

The national cohort for working environment studies
As the OHR only covers the most serious conditions which need hospitalization, it is

necessary to supplement with data on diseases and conditions which do not require the service

of a hospital and with data on workers occupational environment and their well-being and

functional status. These data are not collected for other purposes.

To collect these daa, we have estabtished a national cohort for working environment studies

(NCUD. A cross-sectional design would also be releva:rt but we find that there is an added

value in a cohort design. Firstly, each person is acting as his/her own control, as he/she

arswers the same questions on working environment conditions, healflr conditions, well-being

erc. with an interval of some years. Secondly, it is possible in the second and subsequent

investigations of a cohort to compare health effects with environmental conditions in the

previous studies. Thirdly, the fate of the subjects can be monitored by other registers and

e.g. hospiAlization, death, job mobility erc can be monitored. However, occupational cohort
studies are expensive, as they are described for this purpose only and as they have to enroll
subjects in a number, which allows for subdivision into the relevant number of trade or job
categories.

Our Danish cohort was set up in 1990 and at tlut time it consisted of about 10,000 subjects,

18-59 of age as a random sample of the total population. 6,000 of the total cohort were

employees and ttrey were interviewed by telephone about personal daE, working environment

conditions, health and functional status (Nord-Larsen, Arhede, Nielsen & Burr 1992).

In 1995 the participants in the cohort were asked the same questions again plus some new

questions. About 5,600 wage-earners urd 2,500 unemployed were interviewed in 1995 @org
& Burr 1997) (frgureT).
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Figure 7 The composition of the National Cohort for Working Environment studies

The size of the cohort allows for subdivisions into about 55 job categories. In the cohort
there are not enough persons with ischaemic heart disease or a slipped disc to make a
meaningful study of such diseases at the trade or job group level. Low back pain, however,
is an example of a very common condition (Xu, Bach & Arhede 1996). It appears from
figure 8 that building construction workers, health care and social care workers as well as

drivers have a higher incidence of self-reported low back pain than the average population.
The prevalence in these occupational groups is 2 to 3 times higher than the lowest prevalence
in management, administrative and clerical work. This means that in spite of an increased
use of mechanical handling equipment, there is still a great potential for improvement.
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(ab- 1O.OOO persons)

Demography Effects via
registers

Working
environment

Working
environment

Mobility
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Low back pain in Danish employees
(working environment cohort by occupations 199O)

Building construction work

Health care and social work

OR Ci
7,9'7 1 -41-2.74

1,52 1.28-1-80

Managerial, adrn. and clerical work 0,62 O-54-O.71

Road transport work t,38 0.96-1.98

OR: Odds Ratio C1'- 957c Confidence interval

Figure I Low back pain in different job categories

Self-reported reduced working capacity due to health problems varies in different occupational
groups. It appeam from figure 9 that one out of6 drivers and building construction workers
reports reduced working capacity, whereas only l-2% in creative work, engineering etc.

report the same condition. The combined impact of suboptimal working conditions and life
style thus means that the risk of reduced work capacity due to suboptimal health is 16 times
higher in some occupational groups than in other occupational groups.
A national cohort is also a very usefirl tool for following time trends. In Denmark the social
parmers have agreed upon a 50 % reduction of health damaging monotonous work from
year 1990 to year 2000. We have compared the 1990 and 1995 cohort figures on self-
reported monotonous work with occupation and as shown in figure 10, there has been no
statistically significant improvement in working conditions with monotonous work during
ttre fint 5 years period. This means that extra resources are needed if the reduction agreed
upon in year 2000 shall be achieved.
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Self-reported reduced work capacity due to health
problems (rnales 18 - 59 years, only significant OR's)

National cohoft for working environment studies 1995
9o with. reduced
work capacity
(age adjusted)

FIeads
Engineers, architects
Journalists, edt, creative
Manufacturing
Drivers
Building construction
workers
All rnale wage earrrers

Figure I Self-reported reducgd work capacity in different job categories
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Figure l0 Self.reported mon0t0nous work in different job categories
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Conclusions
There is a need for new objective and valid inforrnation on workers safety, health and well-
being for priority setting, for objective measurement of the development over time and for
cost-benefit analyses.
An occupational health file (OHR) and a national cohort for working environment studies
(NCVV) are two new surveillance tools which supplement the traditional, low number of
notifications of occupational accidents and diseases. We have demonstrated that there are
large differences in safety, health and well-being between different trades and between
differentjob categories and that it is possible to locate "hot spots", i.e. trades or jobs with

Selt reported monotonous work by occupation in o/o

(males and females 18 - 59 year)

Drawing office work
Cleaning
Metal industry
Plastic industry

s9



exceptionally bad safety and health conditions. Time trends of serious and/or common
diseases at the trade or job category level are objective measures of the combined effects
of preventive environmental measures and workplace health prornotion measures.

Before the two tools can be used for international benchmarking, an international agreement

about proceedings to standardize age, social group and to compare results from different
categories is needed.
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Abstract
This paper briefly reviews the main challenges of integrating democratic values into the

management of collective risks. On the one hand, democratic values are appealing to public
decision makers because they reinforce the perceived credibility of risk management
decisions. But, on the other hand, integrating democratic values or lay public opinions can

be disadvanageous for long term or equity concems. Future generations, for exarnple, whose

opinions cannot be accounted for directly could be inequitably treated if the present is too
highly valued. We therefore study how the methodology of cost benefit analysis could be

improved to reconcile democratic with technocratic values.

Introduction
Democraq is based upon the coniction that there are extraordinary possibikties in ordinary
peopk. H. E. Fosdick. (1878-1969)

The voice of the majoriry is no proof of justice. F. von Schilkr (1759-1 805)

In all kind of human organizations (firms, adminisffations, or ever countries), the collective
decision making process varies between two extreme archetypes : dictatorship - where
decision power is guarded - and strict democracy - where decision power is extensively
shared. Concrete orgalizations barely meet those extremes. Stakeholders' involvement in
collective decision processes remains however a topic of sharp interest. As far as risk
management is concerned, we think studying this issue should be given a high priority. In
the near past, lay public have been given opportunities to disapprove collective decisions
about health or environment taker without their explicit consent. In several cases
(contarninated blood transfusion, asbestos or 'mad cows'), underpinning rationales of past
decisions from the public sector were thoroughly blamed afier their negative consequences

had occurred. Involving lay public opinions during the decision process could be a way
to increase social trust on these issues and would ease the enforcement of risk regulations.
As it could neverttreless reduce the ability for long terrn anticipation of the whole process,
further research will be needed to study whether such a change would improve the quality
of decisions.

In this paper, we would like to present how cost benefit valuations could be designed to
allow pubtc preferences to have a direct impact on the selection of risk mitigation measures.
This could be a means to combine experts' hrowledge and public appraisal. In the first part
of this paper, we will present two opposing models of collective risk management. In the
second part we will present how the general framework of cost benefit analyses could
integrate certairl democratic values.
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Two models for collective risk mnnagement
As indicated in the introduction, integrating lay public opinions is currently a highly debated
topic in risk mitigation policies2. According to the importance given to lay public opinions,
there are two opposing models for risk management: the technocratic model and the
democratic modeP. We define ttre technocratic model as an archetype of a highly centralized
management structure in which priorities would be set and the competing risk mitigation
programs would be evaluated and selected by a limited g6mmittee composed of politicians
and scientific experts. Conffarily, in the democratic model, risk mitigation priorities would
be publicly debated and be selected by a kind of voting procedure. Obviously, those models
do not describe current risk management process. By opposing extreme descriptions we
inteud to underline the main differences.

To our mind, none of these two models is normatively preferable to the other. We think
they should be considered as antithetical: the strengths of one being the weakuesses of the
other et vice et versa. Table 1 illustrates this idea:

Table I Comparison of two models of collective risk management

Model Technocratic Democratic

The case lor...

The case against...

-Scientificknowledgesupportsrisk -Participatory

assessmsnt

- Long tsrm anticipation

- Political incentives, lobby

- Credibility of the decision maksrs must

be hiqh

- Trust increasing (Slovic, 1 993)

-Social amplification of risk (Kasperson et al.,

1 988)

' Cost of implemsntation

On the one hand, the techlocratic model may be appealing because scientific knowledge
can be used to account for the best estimates available of the risk components. With respect

to ttris point, many empirical snrdies showed that social risk perceptions are often at odds
with expert judgments. Individuals tend to use simple heuristics to assess subjective
probabilities, their estimates being significanfly influenced by recent disasters, media coverage
or social networks. [Kahneman & Tversky, 1974 ; Kasperson et al., 1988]. Can social risk
perceptions thus be a rational basis for collective action ? According to Cross " the values
of scientific method are far more valid than some of the values underlying public risk
perceptions ". On the other hand, the technocratic model might allow that politicians seek
to maximize their own interests rather than social welfarea. Lobby's power, for example,
can be a limit to the rationality of ttre technocratic process. The democratic model is on the
contrary completely transparent and each individual would have a chance to express his views
but it has two major drawbacls : is practical implementation would be very costly (referenda
remain quite expensive) and it favors the viewpoint of present generations over future
generations whose opinions cannot be accounted for directly.

We think that people now demand that social choices in risk mitigation become more explicit.
The credibility of the public decision makers could thus gain from a slight shift toward a

more democratic process. According to Fiorino [1989]s, this could be reached by refining
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the practice of economic valuations to integrate lay public opinions along with experts'
judgments about risks. In the following section, we will show how integrating lay public
opinions in the practice of Cost-Benefit Analyses (CBA) could be a way to reconcile
technocratic and democratic values.

Building a participatory methodology for CBA
Performing CBA to appraise health or safety related regulations often sounds unethical and
incompatible with a democratic process. Any regulation that allows to improve health or
safety for at least one individual could be seen as desirable. But there may be a different
way to think about it. In our daily life, we all take some risks for which we are not ready
to protect ourselves6. Somehow unconsciously, we have balanced the perceived benefits
wittt the cost (or just the annoyance) of protection. It seems to us reasonable that collective
risk management try to assess the social desirability of mitigation measures. As noted by
Viscusi, Vernon & Harrington 11996l, u The basic issue is one of baktnce (...) the mere
presence of a risk within the domain of a regukrtory agency is not in and of itself a reason
to institute a regukttion,. According to us, CBA can be viewed as an analytical tool to
evaluate consciously collective actions in a way that is consistent with unconscious
calculations from individuals. This does not mean that this tool has an unlimited power and
should be considered as the sole basis for collective decisions. The general methodology
of CBA provides public decision makers with a framework that is consistent with both
technocratic and democratic values. Linking this framework with recent advances in
experimental economics would be a way t0 make a compromise between these two influences.

In simple terrns, CBA computes the net present value (MV) of a given policy the authorities
wish to implement it represents the difference between all the social benefits and social costs
this regulation would imply when ffansformed in a monetary unit and discounted with respect
to the time at which those gains or losses will occur. If the NPV is positive, society seems

to be befier off with the policy; if it is negative this policy seems to be socially undesirable.
So described, CBA may well be considered as a highly technocratic tool whose formalism
and conclusive result will discourage negotiation. We would like to note that i) ttre NPV
of a regulation must be considered as indicative, policy makers are not consdnrtionally obliged
to follow the result of a CBA, ii) this brief description hide all the choices an analyst has
to make to compute the NPV, choices that could easily be discussed with the stakeholders
involved in the process or deducted from individuals in an experimental setting. With regard
to this latter point, we would like to take two examples to show that CBA diagnoses can
well be the result of a participatory process.

Discoanting and individual choice over time
The choice of a criterion to value future effects is a delicate step in CBA. Health and safety
regulations generally imply present or near costs for far future benefis. According to standard
discounting technique, analysts should choose a constant discount rate to compute the present
value of future benefits. This technique seems inappropriate for long term risk management
because the NPV of any public policy will be rather insensitive to long term benefits
(Weitznan, 1994). Moreover, this technique is not consistent with empirical experiments.
Using a constant discount factor implies that society is sensitive to an absolute increase in
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the time distance while Lowenstein & Thaler [1989] showed that individuals are sensitive
to a relative increase in the time distanceT. Heal [1997] shows that logarithmic discounting
is consistent with flrose empirical findings and allows long term effects of a policy to have
an influence on the fuial decision. [With a l0% discount rate, the present value of receiving
1$ in 50 years is only 1 cents using standard discounting while it is roughly 70 cents using
logarithmic discountingl. Integrating such methodological improvements in the general

framework of CBA would be a practical and easy way to reconcile individual and collective
rationality. Experimental survey plays here a great role in determining assumptions on how
individuals discount future benefitss.

Valuing non marlcet goods and the contingent vqluation method (CVM)
Most of the benefits regulators expect from health or safety public policies are not usual
economic goods with a given market price. As CBA requires all effects to be expressed in
a monetary units, economists have designed several techniques to determine the monetary
value of preventing additional risks to life and health. This point has led to a highly
conftoversial debate among economists we have no possibility to sum up here'. According
to us, rejecting these techniques means, in fact, rejecting CBA for health and safety
regulations. Having already explained to what extent we favor using CBA in a health and

safety context, we would like to discuss how to value health and safety improvements rather
than why. To simplify the presentation, we will take the example of the value of life
(v.o.L.).

As for flre choice of discounting methods, there are several techniques available influenced
either by technocratic values or by democratic values. They are divided in three categories :

human capital method, indirect method and direct method.

According to the human capital method, the value of a human life saved in year "equals
the present value of the incomes this individual should have earned between" and the end
of his life'o. Using this method implies that society has no other goal than to maximize its
national income and penalizes non-working individuals in society. It doesn't accourt at all
for lay public preferences. As it is not really used anymore in our context, we will not
describe it further.

The indirect meftod akes into account individual choices for safety and health as a spy would
do: by observing relevant markets, economists or analysts try to reveal a demand curve for
safety. Dardis [1980], for example, computes an implicit value of life from the market for
sprinklers. Brookshire et al. [1985] have proposed a more interesting technique : when risk
varies geographically flike seismic risk or air pollution], they propose to use a hedonic price
fuuction, to derive a risk premiuur from the housing market. In their famous study, they
showed that, among a lot of other attributes flike view, surface...], housing prices in
Califomia were significantly influenced by the level of seismic risk in the living area. The
risk premium thus obained can also be a basis for deducing an implicit value of life. This
value is more consistent with public preference than the determinist method but cur only
be computed in limited siruations.
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The direct method (or "contingmt valuation method") is theoretically the most consistent
with lay public opinions. It is also a crrrent fruitfiI ground for experimental shrdies. Through
opinion polls, this method asks a representative sample of the population, who benefit from
the mitigation policy, to reveal directly their willingness to pay for the expected risk
reduction. By taking an average (or median) of those willingness to pay and multiplying
by the total population, one obtains a value for the benefits of the policy. This method is

the most recent one. It has generated a huge controversial literature. On one hand, it is an

important step toward a participatory process. Through sampling techniques, it allows to
integrate lay public opinions at a lower cost than by referendum. The value obtained can
potentially reflect use and non use value, individuals' concern for the safety of others
(altruism)... On the other hand, many researchers have pointed that individuals' willingness
to pay may be influenced by many response mode effects or framing effects (Mitchell &
Carson, 1989 ; Casey & Delqui6, 1995; ...) and others even doubt the value obtained have

any economical relevance (Kahneman & Knetsch, 1992).

Reviewing the main arguments in favor or against using the cotrtingent valuation can well
be the purpose of an entire book and is not tlus ambition of this short papertt . Nevertheless,
we have showed on this second example that the general framework of CBA may be

consistent with several techniques of non market goods valuations, each of these techniques
reflecting more or less lay public preferences.

Conclusion
The idea ttrat uritiated this review was to link two rather separate bodies of the general

literature on collective risk management. ln the first part, we presented t}te conflict between
technocratic and democratic values in collective risk management. In our view, it is not yet

desirable to adopt a strict normative position to recommend which would be the 'best'
influence, each of these two models having its own limitations. Current risk management
process in our developed countries could however find advantage in a slight move toward
a more participatory process. As shown, in ttre second part, the general Cost Benefit Analysis
framework may be a means of reconciling those two sets of values. Though often assumed,
pertbrming Cost-Benefit Analyses is not a constraint for negotiation. Once the idea of
balancing social benefits of a regulation with its costs has been accepted, analysts and other
participants in the decision process can then make many methodological choices. Recent
advances in experimental economics offer the opportunity to integrate lay public opinions
to desi$ a more participatory process. Experts' knowledge and lay public opinions could
then meet in the decision process to select flre mitigation policy that increases social welfare
the most. Practical applications are now required to test whether this conclusion is too
optimistic or not.
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2.

3.

Notes
l. I'm grateful to Claire Mays (SYMLOG) for helpful comments on an early

draft of this paper. Any error remains my own.

Although we chose to focus on public policy, the design of participatory
processes is also a current trend for health and safety decision in firms : [Mays
& PoumadBre, 1989 ; Wynne, 1994 ...1. For a general iltroduction on the

participatory model in firms, see George tl996l.

Though already studied, this opposition have not yet received a fixed termino-
logy : Fiorino [1989] opposes the technical model to the democratic model
while Mays & Poumaddre [1996] oppose the authoritarian model to the
socially responsive model. Using the word u technocratic D rather than utechni-

cal, seems to us more accurate to highlight that the opposition refers to the

actors of the decision process.

Noll [1996] even argues that " political actors will behave more or less like
most citizens concerning the development of politics towards catastrophes,
except when this behavior conflicts with their prospects;for electoral success >>.

Fiorino [1989] think that further research should try to adapt " those analytic
model we continue to use so that they incorporate lay values more effectively "

ex : not buckling our seat belt to drive a small distance.

Under standard discounting technique, value depreciation between any 2 years

is constant if ttre time interval is the same (ex : the depreciation of value
between year l and year 2 equals the one between year 100 and year 101.

With logarithmic discounting, value depreciation between any two years is

constant if the relative change between those two years is constant (ex : the

depreciation of value between year 1 and year 2 equals the one between year

50 and year 100).

8. Readers interested by other experimental studies on this topic can also see

Horowitz and Carson [1990] and Cropper etal. 11994).

For a justification see for example Viscusi, Vernon & Harrington 11996l p
685-686 ; for a critique, see Lave 11996l, p 113-115 .

.\ovrbn a*-t\\x(\'\'\\ a\
v^ '\ '\- where\n.', is ttre probability in year t that the

individual will live until year t; Y,, the income of an individual in year t and r,
the discount rate.

4.

5.

6.

7.

9.

10.
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11. For two opposing viewpoints, see Pormey [1994] and Diamond & Hausman

tr9941
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Abstract
ReguJation of worker health and safety is acknowledged to result in healttt benefits to workers

and economic costs to employers. The latter are sometimes shared by workers and consumers

in the form of lower wages/salary increases and higher prices. However, the history of
occupational healttr and safety regulation in the Udted States over the last twenty years reveals

that this simplified view of regulation neglects ttre imporant role that technological irmovation
plays in (1) reducing the actual costs of compliance with a new regulation to a fraction of
pre-promulgation estimates, (2) yielding a benefit in terms of savings in material, water,

and energy costs, and (3) changing the nanrre ofprocess and product technology, resulting
in reduced environmental darnage and its associated costs and compliance burden. The U.S.
Office of Technology Assessment recently completed an investigation of the technology-
forcing aspects of standards promulgated by the U.S. Occupational Safety and Health

Adrninistration (OSHA) over the last twenty years ard found that (1) technological innovation

usually resulted from stringent regulation and (2) traditional cost-benefit analysis performed
prior to a standard's implemenation failed to anticipate significant economic benefits accruing

to the innovating industrial firm. Research done by the author and his colleagues at the

Massachusefis Institute of Technology over the last 15 years suggests that there is a strong

ttreoretical, as well as an empirical basis, for predicting that technological innovation will
result from stringent standards, and further, that cost-benefit analysis should be revised to
include its effects.

Introduction
The reductionist version of neoclassical economic theory predicts that since health, safety,

and environmenal regulations impose non-productive investrnent by industry on pollution
control, regulation can only be a drag on innovation, and hence on economic growth, because

of the diversion of resources from R & Dl. A more modern view currently in vogue is the

so-called Porter Hypothesis, put forth in 1991, which argues that regulations may actually

stimulate growth and competitiveness'. In fact, that suggestion and the empirical evidence

that supports the hypothesis goes back to a series of publications from researchers at MIT
beginning twelve years earlier3 , o, t, u, although Porter does not seem to be conscious of
i{.
There is ample evidence that regulation-if properly designed and implemented--can prompt
the kitrd of technological change that can significantly reduce human and environmental
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exposure to toxic substances. Prior work at the Massachusetts Institute of Technology has
developed models to explain the effects of regulation on technological change. The particulars
of this model--the nature of the regulatory srimulus, the characteristics of the responding
industrial sectorso and the resulting implications of the model for explaining technological
responses to regulation and for designing irmovative regulatory strategies--are discussed
elsewheres.

Cost-Benefit Analysis Examined
During the past two decades, cost-benefit has become the dominant method used by policy
makers to evaluate government intervention in the areas of health and safety. As conceived
in theory, cost-benefit analysis (1) enumerates all possible consequences, both positive and
negative, that might arise in response to the implementation of a candidate goyenunent policy;
(2) estimates the probability of each consequence occurring; (3) estimates the benefit or loss
to society should each ocsJr, expressed in monetary tems; (4) computes the expected social
benefit or loss from each possible consequence by multiplying the amount of the associated
benefit or loss by its probability of occurrence; and (5) computes the net expected social
benefit or loss associated wittr the govemment policy by summing over the various possible
consequences. The reference point for these calculations is the state of the economy in the
absence of the government policy, termed the "baseline".

The mechanics of constructing a cost-benefit analysis can be seen with reference to Table
1, which presents a relatively disaggregated matrix of the various positive and negative
consequelces ofa governmentpolicy for a variety ofactors. The consequences are separated
into economic, health and safety, and environmental effects, and those affected are organized
into policy-relevant groups of actors, such as firrns, workers, consumers, and "others".
Initially, the consequences are represented in their natural units: economic effects are
expressed in monetary udts; health and safety effecs are expressed in morality and morbidity
terms; and environmental effects are expressed in damage to eco-systems, etc.'

fable I Matrix of Policy Consequences for Different Actors

Group Economic Eflects HealthlSafety Effects Environmental Ellects

Producers

Workers

Consumsrs

0thers Btn*iro*rnt

All of the consequences of a candidate policy (or regulation) are described fully in terms
of flre times during which they occur. What traditional cost-benefit analysis does is translate
all of these consequences into "equivalent" monetary units (since a dollar in an earlier time
period could be invested to earn interest over time) by discounting each to present value

c$

c$

c$

c$

B*,

B*,

Bn,
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and aggregating them into a single dollar value intended to express the net social effect of
the government policy.

The cost-beneflt calculation can be expressed in simple mathematical terms by the following
equation:

v =D=,Y=, 
"3ll + r)t

where B,, and C,, are ttre je type of policy benefit and cost, respectively, in the i'r' year after
the policy is introduced and B and C are expressed in monetary units; r is the appropriate
discount rate; and V is the (discounted) present value of the policy.

Elsewhere the author has argued that health, safety, and environmental benefits should be

treated differently that costs in computing their present value'0. One approach would allow
for discounting of non-monetizable benefits, but at a lower discount rate. This approach
can be det'ended in terms of a belief that certain amenities, such as health, become more
valuable relative to other goods il this society as time passes and the standard of living
irnproves. The followurg relationship would separate the factors affecting the present value
of lrealth impairment prevented rn year n:

_ B(1 +e)n

(l +r)n

where: ,B : meffic, expressed in person-years of health impairment prevented in any one
year, e : the subsequent annual fractional increase in societal value of health impairment
prevented, and r : arurual discount rate. For small values of r and e , this is equivalent to:

(l + r -e)n

Thus, flre "effective discount rate" (r - e), or time rate of preference, will be less than the

drscount rate used for monetary benefit or cost calculations. Note that, in principle, if the
sociegr's valuation ofhealth benefits increases rapidly, the effective discount rate for benefits
could even be negative! Thus, instead of the traditional cost-benefit approach which is biased
against interventions which require the expendihrres of costs early with the yielding of
benefits later, such as is the case with chronic disease, this treatment makes long term
investments in health much more attractive.

Bn

B
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When there is only one policy optior, cost-benefit aualysis dictrtes that option should be
implemented only if is anticipated net social effect is positive. In general, however, nurnerous
policies or sets of policies are possible, where each policy can be differentiated according
to the various features-type of policy instrument, policy level or stringency, firms covered,
etc.-that comprise it. In this situation, according to the cost-benefit criterion, the policy
with the largest expected net social benefit, when compared to the baseline, should be
implemented.

As a decision-making tool, cost-benefit analysis offers several compelling advantages. First,
cost-benefit analysis clarifies choices among alternatives by evaluating consequences in a
systematic and rational manner. Second, it professes to foster an open and fair policy-making
process by making explicit the estimates of costs and benefits and the assumptions on which
those estimates are based. Third, by expressing all of ttre gains and losses in monetary terms,
discounted to their present value, cost-benefit analysis permits the total impact of a policy
to be summarized using a common metric and represented by a single dollar amount.

As a practical matter, however, cost-benefit analysis possesses several serious limiations
discussed below. Note, however, that the ensuing dissection of cost-benefit analysis is not
intended to suggest a wholesale rejection of the technique, but to caution against the uncritical
application of an imperfect methodology and the unqualified acceptance of its resultsll.

Problems in Estimating Public Policy Benefits
The benefits of a specific government policy concerning occupational health and safety are
generally the reduced social costs associated with a decrease in the number (or severity) of
job-related injuries urd illnesses, where the decrease is brought about by the policy in
question. Prominent examples of policy benefits include reductions in medical expenses,
productivity losses, physical disability, pain and suffering, and loss of life. Estimation of
the policy benefits in cost-benefit analysis is a fonnidable task because it is difficult to predict
the reduced risk of injury and disease ard to monetize the associated benefits.

There are rnany problems in trying to determine the effects of a government policy on the
incidence of job-related injuries and disease. The baseline occupational risks may not be
scientiflcally established. In most cases, the precise relationship between exposure and disease
is simply not known. Estimating the effects of the policy on worker exposure levels may
also be rather uncertain, depending as it does on assumptions about finn and worker behavior
as well as on techdcal production relationships.

Additionally, many of the benefits of government policy, such as reductions in physical
disability, pain md suffering, and loss of [fe, have no clearly-defined economic value (as

compared to the market prices established for labor and medical services). The traditional
methods of monetizing these benefits-suryeys and market studies-have been, to a large
extent, unsuccessflrl. Interviews and questionnaires asking individuals what they would be
willing to pay for a stated reduction in risk have inherent limitations since answers to
hypothetical questions have been shown to be poor indicators of a person's behavior.
Imputing the value of risk reduction from an individual's market behavior is also a seriously
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flawed approachl2. Individual actions are nomully undertaken for a variety of reasons, and

it is difficult to isolate what portion is motivated by a desire to reduce the risk of bodily
impairment, pain and suffering, or a premature death. Furthermore, consumers are rarely
well-informed about the risks confronting them and have a well-documented history of being
unable to process the risk information at their disposal in an expected mannert3, t*, ''. As
a result, the assumption of economic efficiency underlying attempts to value risks from
consumer market decisions is untenable in practice.

Where policy analysts have most frequently turned to derive the value of a reduction in risk
is tire job market itself. Recall that, according to economic theory, the risk-compensating
wage premium represents the workers' valuation of job risk. But, the same job market
imperfections that produce a socially-excessive level of workplace risk and create a need

for government intervention also undermine the usefulness of the risk premium as a measure

of the worker's risk valuation. For example, job-related diseases that the worker does not
know about will not be reflected in the wage premium for risk. Moreover, workers may
have difflculty in understanding risk infomration. In theory, they are just as likely tlo overreact

as under-react tohazard information, but in practice, worker risk perception appears to be

dominated by an "it-can't-happen-to-me" attitudel6. This results in known risks being
understated and therefore undervalued. Another job market defect, externalities, causes the

observed wage premium for risk to measure only the worker's valuation of an incremental
risk, but not the value family members, friends, and other interested parties attach to the

risk. Furtherrnore, models of the risk-compensating wage differential assume a perfectly-
competitive job market; violation of this assumption means that the resulting estimates will
"misinterpret" the true wage premium for risk. This is a particularly serious problem, since

there may be no way to adjust the estimates to correct for the mis-specification.

Problems in Estirutting Public Policy Costs
Although the costs irnposed by a government policy seem rather easy to identify and to
express in economic terms, they are usually no more certain or reliable than the benefits.
One reason is that policy analysts rarely have access to detailed, independent information
about actual-and potential-production relationships and associated costs in an industry.
lnstead, they must depend to a large extent on ildustry-provided daa to develop estimates

of the costs to industry of complying with the public policy. Since higher compliance costs
make a policy less atracdve, industries adversely affected by the policy may choose to inflate
their reported complianss sss1s.

In addition, compliance cost estimates often fail to take three significant factors into account:
(1) economies of scale, which reflect the fact fliat an increase in the production of compliance
technology often reduces unit costs; (2) the ability of industry to learn over time to comply
more cost-effectively-what managemetrt scientists refer to as the learning curve; and
(3) compliance costs based on present technological capabilities ignore the role played by
technological innovation in reducing those costs17. The last factor is particularly crucial.
A recent retrospective analysis of eight OSHA regulations issued between 1974 and 1989

by the U.S. Office of Technology Assessment concluded that the agency's estimates of
economic impacts systematically and significurtly overestimated compliance costs by tgnoring
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the innovative response of industry to the enacted standards'8. Five of these regulations
addressed toxic substances and are discussed in detail below.

The OTA Study
The results of the OTA study are summarized in Table 2 for the five health standards
investigated. The study concluded that:

OSHA's cunent economic and technological feasibility analyses devote little attention
to the potertial of advanced or emerging technologies to yield technically and
ecotomically superior methods for achieving reductions in workplace hazards...
Oppornrnities are missed to harness leading-edge or irurovative production technologies
(including input substitution, process redesign, or product reformulation) to society's
collective advantage, and to achieve greater worker protection with technologically and
economically superior means.

[I]ntelligently directed effort can yield hazard control options--attributes that would,
no doubt, enhance the "win-win" (for regulated industries and their workforces)
character of OSHA's compliance requirements in many cases and support the
achievement of greater hazard reduction .

Thus, there is overwhekning and convincing evidence that failure to include technological
innovation in assessing the costs and benefits of workplace regulation renders cost-benefit
analysis of minimum use in efforts to protect workers from occupational health hazards.
Estimates of costs using naditional approaches over-estimate the costs of protecting workers
and under-estimate the health benefits that would be achievable by developing or adopting
superior technologies. Thus, reliance on traditional cost-beneflt analysis leads to a suboptimal
level of occupational health and safety'e.
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Table 2 0TA Case histories

o Vinyl Chloride

- signif icant process (polymerization) innovation

-final compliance costs = 114 of pre-promulgation best estimates

. Cotton Dust
- aggressive re.tooling ol entire production pr0cess yielding significant productivity improvements

-final compliance costs = 'l/3 of pre'promulgation hest estimates

o Lead (secondary smelters)
. lack of enforcement, plus sxercise of the option of paid medical removal of worksts, yielded a small fraction of

predicted compliance costs

o Ethylene Oxide
.because of fear of legal liability, the hospital industry chose to replace existing sterilization equipment with innovativs

technology, thereby reducing ths ambient level well below the required standatd
. engineering costs wsre, howsvsr, about the same as predicted, although new technology was adopted

o Formaldehyde (metal foundries)
- significant innovation by formaldehyde rssin suppliers

-costs = 1/2 of pre-promulgation best sstimatos

Sourcs: Gauging Control Technology and Regulatory lmpacts in 0ccupational Safety and Health-An Appraisal of

0SHA's Analytic Approach. Washington, DC: U.S. Congress, 0ffice of Technology Assessment (0TA.ENV-635);

September 1 995.

COST

assume risk

existing tech nology

optimal risk at

new technology

optimal risk at static equilibrium
namic equilibrium

workers'willingness

RISK

Figure I Optimal risks at static and at dynamic equilihtum
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Full application of cost-benefit analysis dictates that solutions to worker health
and safety problems be "economically efficient", i.e., that intervention is
justified until the marginal benefits of further protection no longer equal
marginal costs. Using the costs of existing technology in this calculus leads to
static efficiency. Instead,if the costs of new technology were factored into the
calculus, a different, dynamic efficiency would be achieved, with a greater
level of worker protection at lower cost, leading to a "win-win" situation (see

Ashford and Caldart, note 10). See Figure 1 for a graphical representation of
dynamig versus static efficiency.
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Can we compare the costs of work-related diseases
between countries?

Methodological considerations based on a study on the
costs of work stress.

P. Lunde-Jensen
Danish Working Environmant Service

Copenhagen, Denmark

Abstract
The methods used to quantiry the volumes of work-related diseases in society should receive
more attention in economic analysis. The ideal basis is epidemiologic studies which associate
exposure (risk factors) at work with excess sickness occurrence. The excess sickness
occurrence can be prevented if exposure is removed, which is exactly the kind of results
needed for regulatory cost-benefit analysis. To compare or transfer data between countries,
we "only" need reliable exposue data. The European Survey of the Working Environment
can supply such data, both concerning organisational and ergonomic factors. Estimates in
these areas could be as reliable as traditional accident costing studies.

The socio-economic costs of cardiovascular diseases related to work strain in Denmark and
Sweden have been estimated to 125 and 175 millions ECU respectively. A rough attempt
t0 cover additional diagnoses that could be related to work strain adds up to 450 millions
ECU for Sweden's workforce of 3.9 million.

Introduction
The question of comparability is made topical by two features: firstly, insufficient data on
flre impact and socio-economic cost of work-related diseases in many countries; and secondly,
the increasing demand for EU-wide data, e.g. to be used in impact assessment of EU
legislanon. Among the socio-economic cost-of-illness studies published so farl, comparison
of costs between countries do not necessarily reflect differences in the working envirorunent,
even when the economic methodology is similar. Comparability can only be ensured at the
level where the volumes and consequences of work-related diseases are estimated. If results
can be compared at ttlat level, the question of economic methodology is of secondary
importance at least from an administrative perspective, because various principles could be
applied to the further analysis.

This paper is based on a study conducted for the European Foundation, Dublin
(Levi/Lunde-Jensen 1996). The epidemiological background for our calculations are primarily
found in Olsen/Kristensen (1991).
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The volume of work-related diseases.
The methodological core problem is to establish a firm basis to quantify the volume of
work-related sickness occurrence. The data basis may be found in notification data, in general

health surveys or in results from analytic (etiologic) epidemiology, which establishes

associations between exposure and excess sickness occurrence.

Notified cases
For most official pu{poses, cases notified to an insurance company, to company registers
or to national registers is assumed to be the best source of information. However, all
notification systems is heavily influenced by the incentives to notify and by the attention
to workplace exposure or risks in the healttr system. Both factors leads to bias against "new"
work-related diseases. Furthermore, notification systems rely on the proposition that the

work-relatedness of each individual c:se can be demonsffated, which is not the case for e.g.
lung cancers or cardiovascular diseases.

The influence from the administrative and legal system is reflected even between the Nordic
countries, whose national registers are technically rather similar (Nordic Council of Ministers
1996). Intemational comparison of data requires both a common classification system and

a careful validation of data for each country. This seems to be most realistic for work
accidents.

General health or worlcforce surveys
Most of fire published, national cost-of-ilhess assessments have therefore turned to general
healttr surveys, e.g. workforce surveys or surveys of contact to health and social sectors,

to obain a data base on work-related diseases (HSE/DWES 1995). Daa are easy to aggregate

to the national level, e.g. total costs of work-related diseases or the percentage of sickness

occurrence with a disease which can be related to work.
By choosing this sffategy, flre problem wittr "notification incentives" is by-passed. However,
as the work-relatedness is based either on self-reporting or on the judgement by general
practitioners, both the problems of "knowledge and recognition" and of determining causal
factors in individual patients remain. The links to the workplace risks or exposure at the

workplace have been weakly reported so far, though it is not inherent in the methodology.
This procedure is likely to be the only feasible way to collect a "grand total" estimate,
covering all significant work-related diseases within a country. A comparison with other
countries may be usefirl as a rough measure of reliability - but variations between countries
are likely to reflect different levels of attention to working environment problems as well
as different risk levels.
Even if ths problem was solved, a work-related percentage within a diagnosis found in one
country can only be transferred to populations that are quite similar both with respect to
the numerator (exposed population) and the denominator (lifestyle and other factors that
influence toal sickness occurrence). The minimum prerequisite to assess the costs of iltness
(or to use such data coherently for EU-wide cost-benefit analyses) is therefore either national
studies or EU level -studies.

80



Exposure and excess risk
The ideal daA strategy is to start from the prevalence of workplace exposure factors which

can be associated with an excess risk of a specific sickness occurrence. This can be obtained

from epidemiologic studies that establish causal relationships between exposure attd a specific

health outcome, provided that the risk of the exposed is compared to the risk of the general

population who are not exposed to this particular factor (relative risk). The etiologic fraction
(fraction of total sickness associated with the specific exposure) can be calculated from
prevalence [P] and relative risks [RR], with the simple forrnula:

(RR - l) xP
(RR-1)xP+1

If ttre risk of persons exposed to work sfrain is twice the risk of the control group (RR:2),
and the prevalence of work strain is l2Vo , the formula gives 1*. l2l2* l.l2: 10.7 % .

A workplace exposue must be assumed to be equally dangerous - i.e. lead to the sarne excess

risks - across countries. Different levels of other exposures or lifestyle factors may influence

the toal level of cardiovascular disease, but ttre excess (relative) risk for a population exposed

- e.g. to stressors at work - are measured by comparison with an "normal" situation, where

"competing" risks may also exist. The relative risk should therefore apply to all countries.

Consequently, the etiologic fraction varies only due to different levels of exposure, urd the

preconditions to make EU-wide quantification are present - at least form a theoretical point.

A number of further preconditions must be met (Olsen 1997). Firstly, etiologic fractions

should be founded on more than one studies. Secondly, many studies uses occupation as

a proxy for exposure. A direct measure of exposure or risk factors is preferable, as work
practises may vary between countries even within the same industries.

According io theory, the etiologic fraction quantifies the sickness occurrence that would

not have occurred if the risk factor had not been present (Olsen/Kristensen 1991). This

coucept is therefore closer to the ideal requirements of the regulatory cost-benefit analysis,

compared both to current notiflcation daa and other direct measures of sicloress behaviour.
Because exposure may change more rapidly than sickness occlrrrence, data are also less biased

by historical conditions compared to the other two methods.

Defining work stress and stressors at work
Stress and stress reactions in individuals can be caused by multitude of exposures - many

of which are found at the workplace. In the report on which this paper is based

(Levi/Lunde-Jensen 1996), a wide range of workplace sffessors are outlined, and the number

of persons exposed to them - at least temporarily - are potentially very large.

The preliminary publication of results from the Second European Survey of the Working
Environment includes a figure of "28% of the European workforce is exposed to stress".
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These statements cannot, however, be measured by well-defined sickness occurrence. The
economic analysis requires precise definitions of stressors at the workplace and these stressors
should be associated with "hard" health outcomes in epidemiological studies. Among the
possible definitions of stressors at work, Karasek's and Theorell's ' job dernand -job control"
model (e.g. Karasek/Theorell 1991) is tested thoroughly, and these stressors have been
associated with excess sickness occrurence, mosfly wiflr excess morbidity from cardiovascular
diseases, but also excess sickness absence.

The excess sickness occurrence associated with "stress" or "job strain" as defined above
can be quantified only for cardiovascular diseases. The relative risk (excess risk) have been
quantified in a number of studies, with relative risks ranging from RR: 1.4 to 4, meaning
that the excess risk is 40% to 400% higher than the risk of the unexposed population. In
the mea-analysis of international studies by olsen and Kristensen (1991), the figure RR:2
was chosen as the most likely quantity.

The prevalence of job strain in EU countries can be estimated by means of the European
Survey of the working Environmefi (1992), using the questions concerning "working to
tight deadlines", "working at high speed" combined with "short repetitive tasks" to define
the high demand - low control working conditions of Karasek's and Theorell's model.

To ensure coherence with the sndies in which relative risks were estimated, we only included
persons working under these conditions for at least 75 Vo of the time. This definition is more
restrictive than the "official" results of the European Survey quoted above. Under these
assumptions, the prevalence of work strain in the total European workforce can be calculated
to 9%-ll% for mer, and 9,5%-l0Vo a]0l,or,€ women. Depending of the quality of general
health statistics, cardiovascular morbidity and mortality related to work strain - and
subsequent socio-economic costs - could be calculated for a wider range of EU countries
based on these figures.

Illustrative cost estimates for Denmark and Sweden
Due to avai-lability of models and appropriate health and social daa, cost estimates was made
for Denrnark and Sweden only. Three estimates of the cost impact of job strain was made:

a) The costs of cardiovascular drseases related to job strain in Denmark, based on the "most
reliable" RR : 2.0 for both sexes. Prevalence of exposure 6% for males and 14%
among women.

b) The costs of cardiovascular diseases related to job strain in Swerlen. This is based on
TheorelVKarasek (1989), which estimates RR for women to 1.4-1.6, RR for men aged
up to 70 tD L.2-1.5, and men aged below 55 to 1.5-2.3 ("high estimate"). Prevalence
of work strain was quite high, 25% among women and 15% among men, indicating
a less restrictive definition of job strain (which could explain the lower RR values).

c) The coss of total sickness absence (all diagnoses) related to job strain in Sweden. The
volume of excess sickness absence of the exposed was calculated directly in Vogel et
al (1992). The results are not likely to be transferable to populations with a different
sickness behaviour or different social security coverage.
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Our socio-economic cost-of-illness model builds on a limited number of components that
can be found or calculated on the basis of general health and social statistics (table 1).

This cost-of-illness model adds the direct costs of health care and loss of potential ouput
(production) caused by siclcress absence, retirement and premature death. The value of
worktime lost due to sickness was fixed at the average wage costs per workhour, i.e.
assuming that marginal output equals marginal wages. This procedure measures potential
oulput, and it is not claimed tlut flIis potential could be appropriated under all circumstances2.
The results of the calculations, which cover only job strain-related cardiovascular diseases,

appear in figure 1. For Denmark, costs add up to 125 millions ECU, or 50 millions ECU
per million work active. For Sweden, the similar figure is 155 to 175 millions ECU, or 40-45
millions ECU per million in the work force. The higher costs in Denmark reflect higher
levels of cardiovascular mortality in age groups below 65 and of eady retirement.

These results are trarrow both on the "exposure" and the "health outcomes" dimensions.
The scope can be enlarged by using Swedish data to include excess sickness absence

associated with job strain, which accounts for approximately 5% of the total volume of
sickness absence in Sweden. On this basis, a "maximum" total of 450 millions ECU can

be estimated. Empirical evidence suggests that job strain are associated with various
musculo-skeletal, psychological and unspecified sl,rnptoms, so it seems likely tlut the exposed

would react by absenteeism. However, other cost components (early retirement,
hospitalization) are less influenced by behavioural factors, and further extrapolations to
account for the balance up to the -28 percent of the EU worldorce exposed to stress " cannot
be justified.

The Karasek/Theorell model and its subsequent operationalization may be correctly criticized
for narrowing the concept to an industrial work organisation which is declining in the

advanced economies (repetitive functions, machine-paced work). However, as long as other
concepts of stressors have not been associated with precise urd severe health outcomes, there
is little alternative, and considering the quantitative results, the problems associated with
"stressors" according to that definition must still be considered to be very important.
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Table I The economic model

Gost comnonent Valuation principle Data and methods

Health care market price or production costs Health statistics by diagnosis, age

adjustment

Sickness absence loss of potential output Sector-specific absence statistics,

0utput per hour (both sexes), distribution by diagnosis

working week for msn and womsn

respectively

Early retirement and deaths Loss of potential output in remaining Statistics on rgtirement and death

work active years survival causes by diagnosis,

adiustment. outDut 0sr vear as above discounted 4%

deaths

rctircment

siclmess

health cae

Figure I Socio-economic costs of work stress in Sweden and Denmark (1S93/1S92) Millions EGU
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Introduction
The first theoretical economic experiments to model the working conditions in the choice
process of the employee took place rn the early eighties. Working conditions were mainly
related to (economic) labour market studies, in which dangerous and unhealthy working
conditions are compensated by higher wages.
Recently, there has been a revival amongst economists for occupational safety and health
(OSH), but the approach is different. Now the approach is mainly from the employers' point
of view and the question asked is: is it possible and useful the make a cost-benefit
consideration of OSH measures? It is recognized that the employer has a key role in
improving occupational safety urd health. Rational economic decisions within companies
certainly influence company's policies on occupational safety and health. Though it is
recognized that decision making within companies is not rational at all times, neo classical
economic theory is useful.
Not only at the level of the individual firm, but also at the level of the industrial sector and
even at a national level, comparisons on costs and benefits of OSH policies can be made.

An economic theoretical framework is proposed for a cost/benefit model for OSH and a
prototype of an econometric model is constructed. Estimation of such a model is best done
with data flrat are collected explicrtly for this particular aim. Unfortunately, existing data-sets
lack the necessary inforrnation needed. In this article the esitimation of an econometric model
is performed with existing data se6 on work and health in yarious sectors in The Netherlands.

Proposal for an economic theoretical framework

In this section we instigate a model on neoclassical foundations in which invesfnents in OSH
measures can be explained.
We concentrate on the decision making behavior of the employer on the subject of OSH
policy and illustrate this decision making process of the employer to fulvest in OSH with
I simple - for now static - model. We consider a neoclassical firm with one ou@ut, called
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), and two production-factors, labor Z and capital K. A Cobb-Douglas production-function
with constant scale-factor gives us de combinations of Z and C to produce y,

y=F(K,L)=KULQ-L)

We assume that other production-factors, like energy, don't influence the optimization
considerations between labor and capital. Further we define:

c : cost of capital per unit
w cost of labor per unit

Without loosilg generality we can normalize the production level to 1. The adyantage is

that we can look atl as labor intensity and so, l/L is the labor-productivity. We introduce
the possibility that not only the employer can choose from a optimal level of capital-goods,

but on top of that can choose ftom a range of capital-goods with equal capital-productivity,
but with different labor-productivity. So a unit capital-cost depends on labor-productivity:

c : c(L), with c' < 0,
and we assume

c" >0.

The cost minimization problem now is:
minimizeC:c(L)K+wL,
subjecttoy : KLt".

The first order conditions of this problem are:

0 = ct(r)r*w-),, (l-u)F}lL - 1w+clK1rlC = l-u

0 = c(L)-).uF)lK - cKlC = u

y = KuLt-d

where o'is the Lagrange multiplier and C is total costs. Now we have three equations with
tlrree unknown parameters, K, L wrd". Because of the property of the production-function
being concave en because c'' > 0 the second-order conditions are fulfilled for finding a

minimum. Because of the dependency of a unit capital-cost on labor-productivity the
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derivatives of the (conditional) demand-equations and their properties are not trivial. We
introduce the following specification for c:

c(L) = k$-t1-r

where k is a scaling factor (scaling for Dutch guilders for example) and 0 ( > 0) is a
pararneter for later use. The closed form of the conditional demand for labor is:

([

L = 1g-16-rkw-ly1'tu11-u

Now the total costs for a firm, given a certain production level, are:

I

C = c(L)K+wL = kL-rytr *wL

So, the marginal costs of an extra unit labor are:

MC - -G-rft6-rv * r# .*
ML

So, the marginal revenues ofen additional unit labor reduction equals the saved labor-costs
w. The marginal costs equals the first part after the equal-sign and is a descending curve
ln L.

Until now we left w unspecified. The costs of an employee are more than just wages. Suppose

we lorow the short tenu percentage absenteeism, z. Now we define w, as the price one has
to pay for a sick worker. The wage-costs per unit labor is now defined as:

W = Wt+ZWz
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Figure I

Labour intensity

Marginal costs and benefits of labor-intensity reduction by the absenteeism'percentags z.

In the figure I we show the integral labor-cost-level, w, and the accompanying optimal labor-
intensiry, I*, giving the theoretical optimum,4*. Since only (l-z)L* of the labor capacity

of flre firm is active, the firm is working sub-optimal. If absenteeism decreases with labor-cost

per unit staying equal, than in the first place the number on non-productive employees

becomes less and ,4* shifts to the right in the direction of the theoretical optimum. The

financial situation of the firm has improved and the employer can show that in the ways,

by:
l. increasing the wages,
2. increasing the production,
3. less employees.

So far we only discussed the economic behavioral mechanism, but legislation and rule-setting

are insffuments to influence the behavior of ftre employer to. Rules-setting or nonnalization
can easily be incorporated in the model.
Figure 2 shows the known balancing problem of the employer. Given sorne circumstances
like: labor-costs per unit product w,, the price of a unit capital ",, the production possibilities

" and production level y : l, the employer will choose for position ,4 * and labor-intensity
L*. Along a third axes we have drawn costs of capital per unit c(L), who are assumed to

be a descending function of labor-intensity and convex to flre origin. The choice for labor-
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intensity I* implies capial which costs 4t) per unit. So, capial with a certain OHS quality,
say k,. Lets assume some OSH-norm becomes obliged, which implies that the OSH quality
of the capial-goods in the company has to raise until the lq level. The employer now in not
free any more the choose the optimum on the costs/benefit curve. He has to take care for
a higher labor-productivity, represented by, at most, the lower labor-intensity level Lr.
The loss of freedom of choice increases the employers costs. Here the extra costs equal the

marked area.
There is a interestilg second way to force the employer to OSH quality kr, i.e. to fix the

labor-costs at level ur. This can be done by govemment by increasing the premiums for
the absenteeism act.

Remarks on neo-classical theory
Like absenteeism, we can expand w with claims of disability benefits and failing off
personnel. The mechanisms work identical: repel of disability benefits and failing off
personnel can be improved by more OSH measures which increases the profit. With other
words, OSH policy c:m pay itself back.

Dynamics play no role in this draft of the model. The dynarnic in the triplet absenteeism,

entrance, failing off personnel are considered given in a economic behavioral model, but
have to be added in an explanatory model. Second the combination of capital and labor
becomes more productive through the process of "embodied technical change". Third
legislation has in practice its dynamics. The premium for the absenteeism act depends on
the absenteeism of the company in the year before.

o
Eo
oq
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K2

c(L)
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Figure 2 Marginal costs and benefits of reduction of labor-intensity by 0SH'normalization
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The choice for the neo-classical approach lays in the minimal number of behavioral axioms
necessary, an excellent mathematical represetrtability and explauatory power of observed
phenomena. The model in is pure form has its limitations, because in practice ore can not
always meet all the assumptions.
How rational is the assumption of a maximizing employer? Neo-classical economists believe
that employers optimize, although not always all the time, but the average employer
optimizes. All employer together cannot be wrong systematically.
Theory assumes perfect security and complete inforrnation. In case of no perfect security
the employer has to decide on expectations. In ftis case decisions depend on how much risk
the employer i5 yTilling to take. If information is not complete the employer can for example
abandon OSH-measures on the grounds of assumed not cost-effectiveness. Government can
stimulate here by providing free information.
ln practice OSH-measures have transaction- and adjustnents-costs. So, i1 important to make
these costs visible and try to reduce then or subsidize them.
In practice the capial market is not perfect. There exist a variety of financing possibilities.
The consequence is that financing invesment can vary and influences the extend of
remunerative OHS-measures.
Neo-classicists assume a perfect factor- and consuming market. In case a company is a

monopolistic power this assumption does not hold.
Finally this neo-classical approach applies best to small companies. The model is less suitable
for large complex companies and for not-for-profit organizations. In these companies the
principal of maximizing the profit does not hold.
It can be shown that the business administrative cost/benefit calculation-methodologies
correspond perfectly with marginal approach in the model. The continuous marginal costs-
curve is nothing else than a ordered series of OSH improvement options.
The theoretical economic model gives string clues for the choice and the form of an
operationalisable version of the OSH-model. The labor-medical relations are still missing.
They are unlorown the economist and have to be incorporated in model by the concerning
disciplines, as well theoretically as operationally.

Model construction and estimation
Cost-benefit calculations are based on a economic evaluation scheme to which occupational
safety and health are added (see figure 3).
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Figure 3 Relation between factors contributing to the costs and benefits of occupational safety and health policies or

inv€stmsnts in companies.

The costs and/or benefits are a function of three components:
- costs of occupational safety and health policies and invesfinents in measures that are

taken (A);
- cost effects of changes in production performance (C).
- cost effects of absenteeism and labour turnover (can be positive and negative) (D);
Common cost-benefit evlauations of in-company projects generally focus on the first two
factors.

Any policy or measure affects both the working conditions (both fte physical work
environment as the organization of work). as the way products or services are produced.

Changes in absenteeism and labour turnover are described as a result of improvements in
the conditions of work (B). Also there is a direct effect of measures and policies on
absenteeism and turnover.
Production performance (C) is seen as a variable, consisting of a number of components
like productivity (the volume of the output per amount of labour or time), flexibility and
productquality. Also otherproduction related cost factors such as changes in energy costs

and facilities are seen as a component of the production perforrnance.

The production performance is a function of:
- occupational safety and health policies and measures that are taken (A);
- working conditions, for instance ergonomic improvements are usually designed to

improve production processes also (B);

. 
r
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absenteeism and labour turnover example: replacements have to be trained or have
lower productivity (D).

The complete model can be described ilr mathematical form as a set of three functions.

Next step is to estimate the model. Part of the model is estimated form a logistic regression
analysis of the monitor stress and physical workload. This survey in nine sectors links
occupational safety and health policies within companies with working conditions and stress
risks and with health complaints. Two linked data sets are available: employees (n : 4000)
and companies (n : 780). From the logistic regression only part of the relations in the model
can be estimated (see table l). In particular cost data and effects of measures, working
conditions and absenteeism on production performance are missing.
In order to complete the econometric model, a number of external data sources must used:
- cost data on labour (wages in various sectors) cornpleted with data on the way

companies deal with absenteeism (are absent workers replaced, is work done by
collegues);

- cost data on couunon measures and policies;

Though case studies show that the impacts of increased production perfomance can be quite
large, there is insufficient statistical daa to make a reliable estimate. For general application
the economic effects of increasing production performance are left out.

Table I shows how effects are est:mated. The OSH conditions influence the variables
absenteeism, diasability compensation (WAO) entrance and failing off persorurel. OSH
conditions are, amongst others variables, the structural form of physical and psychological
stress. To get to these structural forms one to estimate (explain) the OSH conditions from
general characteristics of the company and OHS invesfinent-policy. Since the available data
were not optimal for this exercise, one should not pay to much attention to the estimation
results.
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Table 1 Abstnteeism, failing off personnel and disability compensation (WA0) entrance explained by the structural forms

of physical workload and strsss at work.

Left censured nornal distribution

anln(P/(1 -Pll,withP = oneof thethree fractions

lntercspt

Estimated structural equation Physical workload

Health complains due to Physical workload

Problems for the company due to Physical workload

Reported Physical complains, last 1 2 months

Estimated structural equation Psychological stres

Health complains due to Psychological strsss

Problems company due to Psychological stress

Reported Psychological complaints, last 1 2 months

Reported Health complaints, last 1 2 months

Percentage abssntesism lower last year

Percentage absenteeism lower last two ysars

Percentage failing off personnel lower last year

Psrcontage failing personnel lower last two ysars

Percentage disability entrance lower Iast year

Percentage disability entrance lowsr last two year

Log Likelihood

N

fraction

absentesism

sstrm atrons

{standard

fraction

failing off
fraction

WAO.

ontranco

-0.0280

(0.0039)

0.0047

.0074]'

629.91I
754

0.0071
(0.0049)

-0.0003

(0.001 r )

0.01 02
(0.0052)

0.0047
(0.0057)

0.0082
(0.0039)

-0.001 0

(0.0007)

0.001 6

(0.0054)

0.001 5

(0.0060)

0.001 I
(0.0038)

0.0057
(0.0072)

-0.01 00
(0.0040)

,0.0079

(0.0058)

0.1 250
(0.0245)

-0.0034

(0.0057)

-0.0307

(0.0261)

0.0077
,0.02821

.0.0241

(0.0197)

.0.0 t 79
(0.0035)

0.01 s6

|.0.02721
-0.0121

(0.0301 )

-0.0232

(0.01 94)

0.0446

(0.0-362)

-0.0700

(0.0258)

0.0207
(0.0_407)

0.0022
(0.0037)

0.0001

(0.0008)

0.0047
(0.0039)

0.0027
(0.0043)

-0.0002

(0.0030)

-0.0005

(0.0005)

.0.0016

(0.0041)

0.0036
(0.0045)

0.0027
(0.0029)

-0.0009

(0.0055)

1283.240
734

58.1 50

727

Practical application
Based on the economic theory and the econometric estimation a simulation model can be
constructed. In this simulation model we compare some basic situation with the situation
where OSH measures are optimal. Figure 4 pictures the overall structure of this model. The
model starts with the profile of the finn, given in the upper bloc. There are two kinds of
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characteristics. First tlrc general characteristics like the industrial branch, the number of (full-
time and part-time) employees. Second we distinguish the current OSH policy. At the moment

in this research we operationalize the policy with thirteen indicators from the available data

in the monitor physical workload and stress (Houunan, 1995).

The basic situation, without OSH policy, is modeled by structural equations and the general

characteristics of the firm. See the bloc structural equations in figure 3. From the structural
equations follow indicators for psychological- urd physical-stress of workers of a firm with
a certain profile that has no OSH policy at all. The outcome of these indicators is measured

by absenteeism, claims of disability benefits and failing off persomel.

Now we can compare the basic- or null-situation with a situation where a certain bundle
of OSH measures is implemented. The benefits of OSH policy is measured by changes in
absenteeism, claims of disability benefits and failing off personnel. We can distinguish
between direct and indirect payoffs.
Theoretically, it is possible to simulate the economic weighing process of an employer with
such a model. Now the user of the model starts with implementing OSH measures in the

sequetrce of cost-effectiveness. The optimal OSH policy emerges at the moment the costs

of ttre employers actions equalize the benefits. In practice there are some catches. Neither
is it simple to implement in regression equations the effects of measure on psychological-

or physical-stress or absenteeism, disability enffance and failing off personnel, nor are there

enough data to accomplish the costs of measures and their sequence of descending cosVbenefit

balance.
Although ttre OSH model is a micro-simulation-model: is generates ouQut in the level of
one firm, it is possible to simulate on the level of an industrial sector applying some

reweighting technique.
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Profile of the company

G ene ral characte ristics
- sector
- size

OSH policy
- policy contents
- measures
- use of services

Structural equations
OSH
- physicalworkload
- sfress

lndicators
- absenteeism, turnover
- disability

Erternaldata
- cost data and coefficients

Situation without OSH
policy

Situation with OSH
policy

Cosfs and benefits
of OSH policy

Figure 4 Scheme of the lirst prototype of the OSH-model.
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Conclusions and recommendations
Since our research led to the conclusion that it is indeed possible to corstruct a cosVbenefit

model of OSH policy, we now shall focus on the necessities for refining the model.

First we want to emphasize that the ideal model does not exist. They are just a mathematical

representation of realiry and are based on various assumptions. To built an empirical model
one needs data. h general the builder of the model only has samples to his disposal, so he

has to make use of estimations of parameters and these estimations have estimation errors
which are at the best zero at average. So, al integral model of all measures, all costs and

benefits of all company-processes in every company is an illusion. We have to coustrain

ourselves to some optimal combination of applicability, reliability and costs. The development

of a model has to proceed gradually. It is not wise to sart with the development of the integral

model
Practicat models will focus on a limited number of industrial sectors separately, which can

be combined into a single model art a later stage. Also it is advisable to start with a limited

number of well defined OSH measures.

To detennine the effect of OSH measures insight in causal relations, for instance panel-data.

Some measures show an effect after some period of time. It is recommended to start with
a zero measurement moment to investigate the whole OSH situation, with some references

to the past, and repeat this investigation after say one or two years. One can even think at

experiment with control groups.
There exist long liss of all kinds of OSH measures, but without almost exception these lists

and catalogues lack the economic component. A database of OSH measures with their

economic value, like costs of implementation and expected effects on working conditions
and production performance will enhance the possibilities for making cost-benefit anlyses

at the company, sector and national level.
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Macro-economic efficiency indicators of Occupational
Safety and Health Policies

K. Kuhn
Bundesanstalt ftir Arbeitsschutz und Arbeitsmedizin

Dortmund, Germany

It has been to a large extent recognised that because of the increasing expenditure in the

individual areas of the social services and the inadequacy of subsequent corrective
interventions, that preventative elements in our social system must be intensified. In the long
run ttris has not only economic advantages. For the individual, crucial prerequisites in leading
a humane and active life in society are the prevention of illnesses, the promotion and
maintenance of working ability as well as securing work places for example by appropriate
organisation of work and technology and by training activities. Only the most important
aspects of the large spectrum of argument on costs and benefits in Occupational Safety and

Health can be discussed here; the diversity of methodical, substantial and ethical problems
is too large to cover the whole range of subjects in one paper.

The history of prevention at the workplace by means of govemmental safety provisions is

a history of long conflicts. In this connection the economy of the enterprise was seen as a

contrast to the employees' safety through improved working conditions. This contrast was

much more distinct in ttre US than in Europe as the economical aspect was given a higher
rank there. That way even the American president Ford questioned - stating wrong facts

- whether it is useful to burden the consumer with "as much as 30 billions US-dollar to reduce

the level of occupational noise exposure by approximately five decibels. " As a result of these

argumetrts, the govemmental steering of quality at the workplace, which is often designated
with the derogatory term regimentation, has developed very differently in many countries.
The so-called "voluntary complianss" of the American OSHA (similar to the British system

of self-regulation) is based on an understanding of occupational safety that differs completely
from tlre concepts in Germany or in Scandinavia. As a result of this development questions
of profitability took a higher rank in the US than previously in Europe. The "voluntary
compliance" had to be substantiated much earlier.

A few steps of this development shall be mentioned briefly. Originating from the roots of
Taylorism, the so+alled safety movement came into existence in the US. Wift the conviction
that prevention of accidents would pay, its participants felt especially obligated to put this
prevention into action. The reasons existing at that time are still partly valid in the US today:
- prevention of interruptions in the production,
- improvement of social relationships and moral (motivation) at the workplace,
- diminution of fluctuation (it often worked out to 100 per cent per year in the US at

the turn of the century),
- leave public authorities "out"
- prevention of trade union organisations inside of the enterprise.
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Not only do these diminished accident rates lead to a reduction of costs due to lower
contributions to the accident insurance. The "Scientific Management" discovered the
motivation and related to it the existing benefits for the enterprise; technical measures as

well as safe modes of operation became a part of this movement which has to a great degree
influenced the work organisation at the begiruring third of this century.
The discovery of the economical costs of occupational accidents has lead to early efforts
in dealing with the possible calculation of these costs. Already in the thirties the American
H. W. Heinrich developed a method for the estirnate of costs. He claimed that indirect costs
in form of first aid, transportation of the sick, lost working time, loss in the income and
new employees are four times higher than the direct costs: tn the ffies the model was further
developed by Simonds and Grimaldi; they compared the insurance costs of an enterprise
with its non insurance costs while at ttre same time considering the total costs. In consideration

of the accident costs Compes differentiated between fixed and movable costs. The movable
costs cover all single costs that are caused directly by the accident; the fixed costs on the

other hand are not directly influenced by the single accident. The so-called accident cost
calculations have increased rapidly after World War ll.

The registration of the overall accident costs fonns the basis of the "profitability calculation"
of most of the authors. Wittr it the efficiency of safety measures shall be proved. In case

of an occupational accident all costs that result from this accident for the enterprise are

ascertained. These costs are balanced against the costs which would have been undertaken
to of prevent this accident. Example: While attempting to remove superfluous fat from the
press, an employee loses all five fingers of one of his hands, because he was able to reach
through an opening that was not secured. The resulting costs for the enterprise arnount to
3373.63 DM. If a hinged security grating had been atached, the resulting costs would have
been 190.- DM. These 190.- DM make up only 5.6 per cent of the accidert costs.

With the help of such cost comparisons, the profitability of future irvestments in safety
measwes is to be evaluated too. In this corurection, it is an occupational accident that might
take place and not one that has taken place already that forrns the starting point of the

considerations. Numerous problems, however, occur here: As follows, it is not clear which
costs have to be attributed to the accident. If socalled accident overhead costs are included,
the profiability of safety measures changes according to the number of occurring accidents.
This change results from a decrease of the total costs of an accident due to effects of
digression. Moreover one can not be sure whether an implementation of safety measures

can really prevent an occupational accident (in addition to other secondary injuries). If no
accident took place without the safety measure either, then it is only the safety measures

which occurred costs. They are contrasted with the costs of a non occurring accident which
leads to the fact that an uneconomical measure is "calculated as profitable. In principle,
such model calculations are not suitable as a means of evaluating the profitability of
occupational health. Kriiger and Meis deterrnine with good reason that the neglecting of
important factors like capacity utilisation of the enterprises and the in homogeneity of the
work factor makes them completely unfit for an economical employment of any kind
whatsoever. That, however, does not mean that accidents are not "calculable". A successful
accident prevention (this is also applicable to health related questions) diminishes the 'slack'
in the enterprise (production buffer, reserve capacities, lasting personnel reserve); and flrat
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can be calculated. An example of this is the "slack model" developed by the Norwegian
Matson that is recommended to the enterprises by the Swedish association of employers.

Economics of safety and health
The field of occupational safety and health ard economics, envelopes a whole range of
gsmplex and important questions, which stretch from the costs of individuat occupational
safery and health measures to the problems of internalisation and externalisation of internal
and extemal company expenditure, but also includes the benefits and the prevention of work
related injuries and their social consequences.
At the expenses of the enterprise on occupational safety an average of about 1.4 per cent
of the wage toal accounts for accident insurance; about 1 per cent of the wage total is added

- ttris results from the average costs of 0,38 DM for the "uninterrupted working hour" in
an enterprise. Roughly estimated, this totals up to 1 per cent of the average hourly wage.
Consulting the average wage increase at wages rounds as a standard of comparison, it
becomes obvious that occupational safety in the enterprise does not fonn a "driving factor"
at all. This becomes all the more evident when this figure is contrasted with the costs of the

sick rate of the enterprise.
In a current research project of the Federal Institute of Occupational Safety and Health
(BAuA) the part of the disease-related personnel costs in the persorurel costs was projected

as a function of the sick rate for a model plant (one with 100 employees, one with 1000

employees). At a supposed sick rate of 5.5 per cent (employees 3.3 per cent, workers 6.1
per cent) these illness related personnel costs amount to 2.8 per cent for white collar
employees and to 5 per cent for the blue collar employees of the model plant; this is high
above the costs of the enterprise for occupational safety. The higher the above mentioned
sick rate is, the greater is the potential economical advantage of measures of occupational
health.
Health economy mainly deals with two subjects that are directly relevant to "the public efforts
to prevent diseases and to promote health" - according to a definition in use by Public Health:
(l) how is health "produced" on an individual level and
(2) how do the health care systems function from the economical point of view?

In this connection the most current analysis in Germany deals with the function of the legal
health insurance. The topic of the "production" of health forms a:rother important analytic
aspect.
The actual aim of prevention and other interventions in the health care sector is the
improvement of the population's state of health. Thus the central empirical problem in
evaluating the efficiency of the health system deals with the question of how much
improvement of health is achieved by which employment of means. This is the field of
economical evaluation, which also forms an important part in the so-called "medical
technology assessment".
A variety of mettrods exists for ttre economical evaluation of the health system which differs
in regard to ttre cost and benefit components as well as to the used evaluation proceedings
ttrat are both to be included in the analysis. The development of the evaluation proceedings,
however, is not tenninated at all. In this connection it is continuously attempted to validate
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the previous methods and to improve them with the help of a transfer of proceedings from
other disciplines like social sciences, operations research and econometric.
ln a cost-efficiency-analysis the costs are compared to interventions like the modification
of the parameter of the lung function that is caused by medical treaunent. The so-called
cost-benefit analysis goes one step further. It attempts to express the effects of intervention
in form of a change in the state of health that is specified by a special index. If this is

successful, different concepts of intervention can be compared to each other, too. The
meftodology of such measurements is in a phase of quick advancement. Here health economy
touches upon other disciplines like psychometric, the theory of decision and research on
life quality. Thus it is hardly surprising that different concepts are employed in practice.
This is also valid for the measurement of costs.

Sick rate of the enterprise
According to a statistic of the former Hoesch AG the disease costs of this enterprise for the
year 1992 - including all wage earners and salaried employees together - amounted to 105

millions DM. The potential of the saving in costs becomes even more obvious if one
compares the disease costs of 105 million to the shown balance profit of the former Hoesch
AG. This came to 71 millions DM for the business year 1991. A reduction of I per cent
of ttre sick rate at ttle Volkswagen AG would mean a diminution of costs to the amount of
100 millions DM.
As outlined above the costs of the sick rate add up to about 5 per cent of the total wage
average of the enterprise. Thus the costs of work incapacity are not irrelevant to the

enterprises; but as the sick rate is changeable those costs can be influenced in a positive way
with the help of preventive measures.
At the moment four theories on the explanation of the sick rate are discussed: The theory
of srain supposes a corurection between working conditions, diseases and certifications of
diseases. The misuse ttreory imputes that ttre scope of work incapacity is used in an abusive
way. The coping-theory proceeds that short periods of work incapacity due to strains are

accepted or purpose so that sn improved sate of health is achieved again. The theory of
selection claims that the proportion of men and women who, as a result of restrictions of
work, suffer highly from work incapacity, increases in the enterprises in correspondence
to the level of their occupational degree. Although it would be fascinating to discuss the

several dimensions of the sick rate otr the background of these theory attempts, we want
to leave it at ttre statement that every single attempt provides explanations for single aspects
of the health rate.

Yolume of sickness leave in Germany
According to a projection, about 560 millions absent days were lost with 32 millions
depending employees fu 1995. These 560 millions days of work incapacity related to diseases

and accidents are equivalent (divided by 365) to about 1,553 million non-productive years.

The average gross income of wage earnings amounted to 60. 100 DM in Germany in 1990;
projected this totals to a non-productive volume of the production factor work of 92,2 billions
DM.
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Taking a closer look at the work incapacity it becomes evident that almost 80 per cent of
all work incapacity cases of compulsory insured people cover 5 groups of diseases. In this

connection, the work incapacity is distributed over the diagnosis groups as follows:
- diseases of ttre skeletal and muscular systems: 164.65 millions days of work incapacity

(this is equivalentto 23.26 billions DM of non-productive costs of production of the

factor work),
- respirarory diseases: 104.32 millions days of work incapacity (14.74 billions DM),

- injuries and toxicopathies: 96.15 millions days of work incapacity (13.6 billions DM),
- gastrointestinal diseases: 65.67 billions days of work incapacity (7 .7 billions DM),

- heart and circulatory diseases; 29.85 millions days of work incapacity (4.2 billions
DM).

The 560 millions days of work incapacity mentioned are equivalent to an aYerage sick rate

of about 5. I per cent.

Duration of work incapacity
Despite the fact that 50 per cent of all cases of work incapacity occur during the first week

(1 to 7 days), these certifications of diseases account for 11.75 per cent of the total work
incapacity volume only; here only 3 per cent of the total days of work incapacity occur durmg

the first 3 days. Thus it becomes evident that all "political" measures that use these first three

days as a starting point are hardly able to cover the actual problems. Moreover they would

not be in a position to disclose greater saving potentials to the enterprises at all - completely

disregarding the health-political problems of such considerations.

If an enterprise wanted to reduce its sick rate in a successful way it would have to focus

on medium and longer work incapacity. In this connection, it has to be considered that within
a year about 48 per cent of all employees do not show any periods of absence which are

related to accidents ard diseases; 21 per cent of them have not reported any work incapacity

during the past three years. Two thirds of all work incapacity cases last less than 15 days;

they make up for 30% of absence cases.

The diseases of the skeletal and muscular systems are at the head of the "hit-list" of the

diagnosis groups - their proportion has continuously increased during the past ten years.

Profitability
Occupational Safety is a basic element of social policy. The success achieved in occupational

safety is reflected in a reduction of social costs, a decrease ofboth accident, disease and

death figures and particularly in a lesser utilisation of medical, social and rehabilitative

services. In addition to this, irtegrated occupational safety reduces the costs of the enterprise

and can contribute a considerable benefit that is not measurable in terms of money.

Moreover it needs no special mention that occupational safety is bound to ethical aims.

Namely it creates the preconditions for each individual person to lead an active and humane

life in society and to further develop his or her personality with the help of the securing of
workplaces and ttre prevention of accidents, drseases and exposures to danger. All working
conditions that endanger the long-term maintenance of health must be aclorowledged as strains

and improved by occupational health. By gaining knowledge about the dangers, occupational

safety can setpriorities in its safety aims. In order to put the basis of action in the field of
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occupational safety on solid grounds, statemetrts that serve as guidelines of action are
necessary. This is the only way preventative targets can be successfully realised.
Basically five cases can be pointed out that speak in favour of an improvement of profiability
and thus of the input-output ratio:
- the increase in efficiency turns out to be higher thrn the additional bringing in of funds
- the cost saving outscores the loss in the output
- the same output is achieved with lower costs
- despite constant costs, efficiency c:m be increased
- atr increase in efficiency goes side by side with a reduction in costs

Economic assessments are usually complex and in practice confront unsolved problems.
The following problems can be mentioned: there is the problem of measurement level. It
is often very difficult to find indicators or measurement levels which accurately reflect the
economic changes. Because there are a number of possible measurement levels in relation
to costs as well as efficiency, a choice is often necessary. A further problem is the nature
of flre situation. In the evaluation of economic improvement measures, the actual utilisation
is often generalised. Such a procedure does not however take into consideration that the
economic assessment can produce very different results depending on situate factors.
Location, different forms of organisation, qualifications of the staff or legal peculiarities
have for example an often underestimated influence on profitability.
A ttlird open question is depicted by the problematical nature of the network. The labour
in organisations is divided to a high degree. There are always several workplaces involved
in the carrying out of a task. Srong dependencies between fte participating systems of work
occur in this cormection. As a consequence of the unawareness of the connections between
the different services one is often attempted to regard parts of the organisation as isolated
(e.g. clerical work) and to reorgarrise and automate them. It has therefore become apparent
ftat to ignore the interaction between those individually regarded sectors and the environment
could result in a deterioration of the economics even though the work in the isolated sectors
has been more "productive" or the number of staff members has been cut down.
A further problem exists in the question of accountability. The problem of accountability
of cost and efficiency effectiveness is revealed in two ways particularly: there is a time delay
in the cost and effectiveness results ( e.g. in the organisation of visual display stations,
stresses and demands of the user were not foreseeable during ttre planning phase and a costly
arrangement of additional breaks had to be met); cost and effectiveness results occur at
different times for example when the use of poor quality cheap working materials delivered
by a subcontractor leads to an expensive image damaging return action.
A fifth point refers to innovation difficulties. The employment of new methods or the
development of new organisational measures basically take two directions: in comparison
to the previous measures they influence the factor share. The crurent calculations to compare
the costs apply in this case (question of whether the substitution pays). Imovations, however,
lead to a discovery of new possibilities for the most part: new products, new applications,
new working conditions. Especially the innovative effects which bring about notabte benefit
make an overall evaluation of the economical measures even more complicated
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Social Costs
Social costs are understood as all expenditure occurring in a society when new values are

established. This includes expenditure in the narrower economic as well as in the non-

economic fields of society. Furthermore, costs are defined as complete costs of a society

and not as additional costs. This includes for example, the internal and external costs of an

enterprise. The term 'subsequent costs' indicates a cause-result connection.
In occupational safety and health, only those costs resulting from the neglect of work and

health protection measures rn the production process, are integrated. If one assumes that

neglect of work and health protection always precipitates in a short or long term reduction
in the health standard of the workers, the resulting costs of the reduced standard of health

must be taken into accou[t. Here again, the narrower as well as the wider non-economic

costs are included.
From the perspective of a widely defined prevention, all ensuing costs should be regarded

as avoidable even at the price of production termination. There is no denying that this

alternative is only an intellectuat consideration. It should be thus made clear that it is solely
question of sensible and economical expense to what extent the subsequent costs can actually
be avoided.
An example for instrumentalising the ensuing social costs is the so called 'net--
benefits-estimates' of the national product account of the Federal Institute for Statistics. A
further example is represented in ttre social balance sheets of companies. Wittr this, companies

want additionally to balance the social costs and benefits in relation to their labour economy.

Business and social balance can together produce a statement on the social - net - benefits

of a company . Ultimately, the same aim is achieved as with an economic - net - account.
The workplace health promotion prograrnmes are named here as a third flreoretical approach.

Companies carry out workplace health promotion programmes to help avoid health related
production losses (and at the same trme as a marketing action, giving the company a positive
image). Wift ttris approach, ttre company ffies to ascertain the ensuing costs resulting from
the neglect ofoccupational health and safety activities in order to assess the value of safety
measures.

The discussion on resulting costs is of value only when led with the aim of avoiding these

costs. Detailed inforrnation on all 'repair costs' are not necessary. The resulting costs should

be regarded as avoidable and only then shoutd the possible use of these measures be

evaluated. Accordingly the additional question arises on what expenditure is needed to avoid
which resulting costs: possible measures can be usefi,rlly applied to avoidable resulting costs.

It is necessary to compare the cost of these measures with the benefits (compared to the

avoided costs). Where the cost-benefits relationship of the measures is larger than 1, they

are to be recommended from an economic point of view.
The question whether for such an assessment pure 'costs - benefits - analysis' or 'costs -
effectiveness - analysis' or the 'potential - use - analysis' is the most suitable, can here be

ignored as a methodical problem of secondary importance. It is important though, that the

calculation of resulting costs is presented only as a preliminary step in the assessing of
recommended action.
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Costs and Benefits of the UK Health and Safety (Display
Screen Equipement) Regulations (1992) -

Background and UK Approach to Cost Benefit Assessment
and Post-lmplementation Evaluation

P. McCrea
Health and Safety Executive

London, United Kingdom

The UK Health and Safety (Display Screen Equipment) Regulations (1992) were introduced
on I January 1993. They implement the Display Screen Equipment Directive (90l270lEEC),
adopted in 1990. The Regulations place a nurnber of requirements on employers (referred
to later in this paper) where there are people who "habitually use DSE as a significant part
of their norrnal work". It is estimated that there were around 51/2 million such users in the
tlK in 1995.
The UK's Health and Safety Executive (HSE) has carried out cost benefit assessments (CBAs)
of all significant new proposals for health and safety legislation since 1982. CBAs have
become ar established part of the policy process, and ensure that proposals are scrutinised
during the development phase. CBA is seen as an important aid to policy-makers, but is
not used as the sole criterion to judge whether a proposal should go ahead.
Monitoring and post-implementation evaluation of policies after implementation are also
important elements in the policy process, providing the means for feedback which can
influence future policy. All Significant health and safety proposals in ttre UK have to include
plans for monitoring and post-implementation evaluation. Member States are also required
to report to the European Commission on the implementation of the DSE Directive.
Estimates of the costs and benefis of health and safety proposals before their implementation
are often subject to considerable uncerainty. Although there are also difficulties in assessing
the impact of a proposal even after is implementation, monitoring and post-implementation
evaluation can provide a check on the accuracy of assumptions made in CBAs and can yield
useful inforrnation and lessons to inforrn future appraisals.

Comparison of CBA and Post-implementation Evaluation
Methodology
HSE's CBAs are usually prepared using existing infonnation and statistics, limited enquiries
of affected parties (e.g. industry) and internal assumptions based upon HSE's knowledge
or judgement. A draft CBA is then nonnally issued with the draft Regulations to a wider
audience for comment, and, if necessary, subsequently revised.
The DSE Regulations affected nearly all sectors of the economy and in 1992, when they
were in preparation, there was little or no information on the extent to which employers
were already in a position to comply with them. The estimated costs were therefore especially
reliant upon internal assumptions and consequently subject to potentially wide margins of
error. The aim of the CBA was to indicate the broad scale of possible costs, which elements
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of the Regulations would be most/least costly and to attempt to compare these costs with

the potential benefits of the Regulations.
The post-implementation evaluation of the DSE Regulations was in two parts. Firstly, a

survey of some 54 (mostly large) employers was carried out ir 1995 by HSE and local

authority inspectors (hereafter referred to as the HSE/LA Study). This focused on employers'

awareness and response to the Regulations. The second and main part was carried out by
the independent Institute for Employnent Studies (IES). This looked in more deail at actions

taken by employers and their perceived costs and benefits. The IES study involved: a

literafure review; a postal survey of 3000 employers and 30 follow-up interviews; and a

survey of more than 1000 employees and 100 employee representatives.

The IES postal survey, carried out in the middle of 1995, covered employers of all sizes

(except sole-traders) and in all industries (except agriculture). The aim was to have enough

contacts to provide a representative picture of the impact of the Regulations across the

ecoromy as a whole and (through the follow-up interviews) to explore particular issues in
more depth. HSE compared the results of the post-implementation evaluatron with the

pre-implementation CBA and, where possible, revised its assessment of the cost and benefit

impact of the Regulations.

Results
Overall Cost Estirnntes
Table 1 presents the original CBA cost estimates together with those based on the results

of the post-implementation evaluation.

Table 1 Overall Cost Estimatss: CBA and Post'implsmentation Evaluation

Present value of estimated costs, fm, 1995 prices

Type of Requirement CBA

1 0 Ysarsl

EVATUATION

21/2 Years (1 993 to

mid- 1995)

EVELUATION

1 0 Years2

Risk Assesment

Risk Reduction/

Minimum Requirements

Protection of Eyes

Vision Screening

Glasses

lnformation and Training

TOTAT

89t0114

59 to 111

238 to 283

not lncluded

negligible

44 to 58

430 to 566

50 to 100

200 to 250

1 00 to 300

570 lo 770

170

180

80

20

20

56

58

24

6

5

I Adjustsd to 1 995 prices. 2 lf C0sts incurrsd so far follow the profile assumed in the CBA
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Overall, the CBA estrmated tetr year present value costs to be between f430m and f566m
(f340m and f470rn in 1991 prices - the original price base for the CBA). This equated to
an average one-off expenditure of between f50 and f70 per work station, or about 1 to 1

U2 per cent of the cost of equipping a new work station (although ttre CBA noted that for
some work stations it could be up to 7ll2 per cent). Arourd half was the cost io employers
of paying for eye tests, and about a fifth was in assessing risks.
Using the findings of the post-implementation evaluation it was estimated that costs incurred
between the introduction of the Regulations at the start of 1993 and the time of the
post-implementation evaluation survey (at mid-1995) could be around f200m to f,250m.
Costs over a longer period are even more uncertain. However, if they follow the same profile
as assumed in the CBA, then ten year costs could be around f570m to f770m in present
value tenns, on average about a third higher than anticipated.
We can see from table 1 that there is much more variance in the composition of the cost
estimates. In particular, the cost of the right to eye tests paid by the employer was much
less than expected, and the cost of providing inforrnation and training much higher. These,
and other more detailed findings, are discussed below.

More Detailed Cost Estimntes
Table 2 presents results from the IES study which were used to generate the overall cost
estimates. About half of users had been covered by a risk assessment, at an average estimated
cost per user of f20. The staff time involved in a typical assessment was between 20 arfi
40 minutes, on ayerage slightly higher than expected. The comparatively high estimated
cost for the saff time involved suggests a greatlr involvement of trained staff and consulta:rts
than anticipated, although some employers may have over-estimated the monetary cost of
the staff time involved.
IES estimated that around 2U2 milhor work stations had been altered by the middle of 1995.
However, the Iarge majority of alterations were due to non-health and safety reasons such
as office/IT upgrades. Only 17 per cent had been altered following a risk assessment. A
smaller percentage had been altered Specifically to meet the minimum requirements.
Nevertheless, more workstations appear to have been altered because of the Regulations
than had been expected in the CBA, although the average cost per work station was similar.
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Tahle 2 Assumptions Used in Revissd Cost Estimatss (BasBd on Post.implsmsntation Evaluation Rssults)

Tvoe of Requirement Costs incurred to

mid.1995 (f millions)
Numher of users

affectsd (millions)

Cost per user (t) 1 995

prices

1

Risk Assesment

Risk Beduction/

Minimum Requirements

Protection of Eyes

Vision Screening

Glasses

lnformation and Training

TOTAL

2.8

0.58-

0.96

0.4'l

0.1

1 .4 to 2.8

56

58

24

6

5

56

100

25

15

55

35 50 to 100

200 to 350

- 
Based upon assumption for percentage of work stations altered to mest minimum roquirsmsnts

The CBA assgmed that half of the DSE users would take up the offer of a free eye test. IES

estimated the proportion to be far lower, at 18 per cent (arourd 1 million users). Around
10 per cent (nearly 100,000) had been prescribed special glasses, more than expected at

the time of the appraisal.
IES were uruble to estrmate how many users had received information and faining. However,

HSE assumed that, as a maximum, all those covered by a risk assessment (2.8m) would
have received information and training, with half this as the low point of a range. There

was pafticular difficulty in fying to estimate the cost of this provision but indications from

employers were that initial costs were substantially higher than anticipated, although the

continuing costs may he closer to the CBA estimates'

That employers should plan the activities of each user to ensure periodic breaks or changes

of activity was already a feature of HSE guidance and, in many cases, it was thought that

periodic breaks or changes of activity are likely to increase productivity. It was therefore
judged that this requirement would not lead to significant costs. The findings of the

post-implemenation evaluation provide support for this. The IES found that most workers

do other work during breaks from DSE work.

Benefits
The CBA noted that the Regulations should help to reduce the incidence of upper limb

disorders, temporary eye-strain and headaches suffered by some DSE users. Since the extent

of these problems is unknown this benefit could not be quantified. However, it was noted

that if 10 per cent of DSE users were to take one and a half fewer days sick leave as a result

of actions trken then the resultant gain in ou@ut (calculated using wage data) would more

than offset the additional costs.

Not surprisingly, ttre post-implementation evaluation revealed that many employers found

it difficult to quantify benefits. Many could not identify benefits that could be specifically
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attributed to ttre Regulations. Others felt it was too soon to assess likely benefits. Neverthe-
less, the post-implementation evaluation did produce some interesting results (see table 3).

Ialle 3 Benefits of the DSE Hegulations Reportsd by Employers (Post-implementation Evaluation "lES Survey)

Tvoe of Benefit Percent of employers agreeing (of which,

osr cent stronolv aoresinn)

lmproved staf f morale

Reduced staff stress

lncreassd productivity/quality of output

Reduced sickness absence

Reduced labour turnover

Fewer compensation claims

36 (4)

30 {2}

28l4l

15 (1)

4 (0)

4 (0)

The IES findings indicate that improved staff morale, reduced stress and increased produc-
tivity are the most cortmon perceived benefits (this is supported by the findings of the
HSE/LA survey), with in each case around a third of employers agreeing they had
experienced these benefits. 15 per cent of respondents indicated that the Regulations had
reduced sickness absence.
Overall, the findings of the IES survey suggest that the benefits of the DSE Regulations to
employers may be significant. Beneflts to individuals and society in general, such as reduced
pain and suffering and medical costs, were beyond the scope of the IES study but are clearly
relevant to a wider analysis of the benefits of the Regulations.

Impact on Srutll Firms
All HSE's CBAs include an assessment of the particular impact of the proposal on small
finns. The DSE CBA noted that most of the costs are likely to be roughly proportionate
to the number of DSE work stations, and therefore to firm size, but that costs may be
disproportionately higher for small firms where there are economies of scale in carrying
out assessments and where discounts are offered to larger firms by opticians. It may also
be the case that small firms are less likely to have their work stations equipped to the
minimum requirements than larger firms. The IES findings supported this view.

Conclusions
The DSE Regulations are an example of a proposal where it was particularly difficult to
estimate overall costs and benefits before implementation. The post-implementation evaluation
showed that there are also considerable constraints in making an assessment post
implementation. Despite these difficulties, the post-implementation evaluation provided some
useful findings.
The results have increased HSE's knowledge of the impact of the Regulations and this has
helped to flrm up HSE's assessment of their cost-benefit impact. They suggest that the CBA's
estimate of the overall cost impact of the DSE Regulations was reasonably accurate, although
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probably on the low side. Revised costs would also have been higher if a greater proportion

of employers had carried out risk assessments and provided inforrnation and training. The

overall scale of cost is usually particularly important information to policy-makers, especially

where benefits cannot be quantified.
The CBA was less accurate in assessing the relative contribution of each requirement to

overall costs. However, the post-implementation evaluation did not reveal any major costs

that had 6ssn missed by the CBA or costs that had been grossly over-estimated. A possible

exception is the right to eye tests, but even here there remains the potential for costs to rise

if take-up increases.

It was not possible to quantify benefits either pre or post implementation. To help

policy-makers make a judgement about the likely balance between costs and benefits, the

CBA made an assessment of the reduction in sickness absence required to offset costs. The

post-implementation evaluation could provide little evidence on this but generally indicated

that the benefits to employers may be significant.
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Costs and benefits of Occupational Safety and Health
regulation, The Dutch case of manual lifting

V. van Polanen Petel
Netherlands Economic lnstitute

Rotterdam, The Netherlands

Abstract
In 1995 NEI conducted on behalf of the Dutch Ministry of Social Affairs and Employment
a research project on flre costs and benefits of regulation of manual lifting at work. The costs
and benefits had to be evaluated from the point of view of the private sector, the enterprises;
social costs and benefis were not included. Sarting point was the use of the NIOSH equation
to assess manual lifting situations. In a double stage survey, the Dutch Central Bureau of
Satistics approached eventually almost 1,500 employees who have regularly manual lifting
activities. The questionnaire used was developed by TNO Prevention and Health, CBS and
NEI, and was validated by TNO Prevention and Health. The main finding was that 25 per
cent of the Dutch work force have mauually to lift loads with a weight above the
recommended weight limit as can be calculated from the NIOSH equation. Differences
between industries and occupations are large. In a following step, experts on working
conditions provided solutions for situations with manual lifting above the NIOSH standard.
Many of these solutions were discussed with industry expers, in order to arrive at an estimate
of the costs involved. They were estimated at (discounted) ECU 280 million a year. The
benefits were derived from literature. The estimate of the share of "manual lifting at work"
related low back pain complaints in total low back pain complaints is 15%. Subsequent
benefits to be reaped are not only related to less sickness absence and less occupational
injuries, but also to some extent to productivity gains due to the investnents. The final
estimate of the benefits arrived at ECU 180 million a year (discounted). This means that
the balance between benefiB and costs is negative; this is so even with a less strict standard
as the NIOSH equation provides. However, depending on the solutions chosen and the
assumptions made, the balance can be much more negative, but also a bit positive. Finally,
the research also showed that use of efficient solutions can bear financial fruit for the
individual company.

Introduction
Legal aspects
hnplementing the EU directive for manual handling of loads, the Dutch government issued
in 1993 regulations as regards physical stress (Physical Stress Decree). Specifically, for
manual lifting the govenunent prepared guidelines for the labour inspectorate. These
guidelines are still in discussion between employers' , employees' representatives and
independent experts, before they will or can be put into effect.
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Goals, mnin questions
In order to provide relevant background material, the Ministry of Social Affairs and
Employment asked for advice. Firstly, the Health Council of the Netherlands was asked
for a risk assessment of manual lifting. Their report became public on March 30, 1995.
Secondly, the Ministry asked the Netherlands Economic Institute for an estimate of the costs
and benefits for Durch enterprises due to regulation of manual lifting. For this, NEI worked
together with TNO- Prevention and Healttr and the Central Bureau of Satistics; furthermore,
many experts have lend their knowledge and time in order to accomplish this not so easy
task.
Several questions arose from this main goal. First of all, we did not know to what extent
risky manual lifting existed. "Risky" could be defined in several ways, but we used the
following: manual lifting tasks with a Lifting Index greater than 1. This means ttrat for ttre

manual lifting ask under consideration the load weight was higher than the Recommended
Weight Limit of the NIOSH equation, a well accepted international standard and one that
is considered by the Ministry of Social Affairs and Employment. We also considered other
standards: 1.5 and 2 times the recommended weight limit, and 5imply 25 kg and 40 kg.
Moreover, fte Ministry wanted to know the existence (or prevalence) of risky manual lifting
per industry and per job category. Furthermore, we needed to know more about the
relationship between physical complaints, specifically Low Back Pain, and manual lifting
at work.

Restrictions
Many restrictions applied to our research, and this fact has definite influence on the results
and the interpretation of them. Firsfly, flre research was not directed towards a social benefit
cost analysis. Costs of health care, macro-economic costs, employment effects were not
aken into consideration, although employment effects were analysed in a follow-up study.
The results of that study, however, will not be presented in this paper, because the Ministry
of Social Affairs and Employment has not yet made them public.

Secondly, the Occupational Safety and Health (OSH) measures considered are those that
can be taken by the individual enterprise. Invesfrnents by an industry as a whole were not
considered. Thirdly, from all possible diseases and injuries only those related to lower back
pain were considered relevant. Fourthly, the study was explorative, simply because there
was up till then no generally accepted framework for a benefit cost analysis of OSH
regulations. Lastly, the study investigated 1trs impact on salaried employees only.

Focus of this presentation: the methodology
In this paper, I will focus on the methodology applied more than on the results of the study.
In my opinion it is of more interest for this conference to discuss about the choices that we
have made, than about the results which are by and large specific for the Dutch economic
and working environrnent. So, firstly, I will discuss the research design, the relation between
manual lifting at work and lower back pain, our concepts of benefits and of costs. At the
end, I will discuss the results of the study, not only the "central projection", but also different
results in the case of alternative assumptions.
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Following the research design
Analytically 2 building blocks: Prevention/Correction costs and Discounted Cash

Flow
Theoretically, the level of working conditions can be seen as detennined by the balance

between marginal preventiou and correction costs. Prevention costs comprise all those costs

related to measures, investnents and so on to improve working conditions. Specific OSH
invesunents are of course an example, as well as training and education and Occupational
Health Care. Correction (or curative) costs are all costs due to correct (or cure) the effects
of "bad" working conditions, "bad" being a relative concept. Costs of sickness absence,

but also workers' compensation claims fall into this category. Moreover, many costs, as

costs of Health Care are not bome by the actor who caused these costs to appear, the

enterprise; these costs are external to the enterprise. One way a govemment can deal with
this is to try to internalise these extemal costs (in several other fields, the Dutch govemment
does try to internalise these costs). However, in the case of manual lifting, this is not the

case. This means we have only looked into ttre direct costs borne by the enterprise.

One of the major difficulties was to look at the regulation of manual lifting from the point
of view of an individual enterprise and subsequently to estimate the costs and benefits for
cll enterprises. Basically, it is quite simple: you calculate the costs which emerge from the

invesbnents by the enterprise on the one hand, you calculate the potential benefits which
emerge from the invesunents on the other hand, and you subtract. However, the time
dimension is also important. What we did was to use an approach which is common for
invesrnent projects: to calculate the invesunents needed for the project and the cash flows
during the lifetime of the project in order to arrive at indicators as the net present value.
The trick to arrive at costs and benefits for all enterprises, was to calculate the invesffnents
and operational outlays not per enterprise, but per worker with risky manual lifting tasks.

This combined very well with the other parts of the research, and moreover, it helped us

to aggregate the costs over industries and the economy as a whole.

Manual lifiing can lead to lower back pain
One of the major links between manual lifting and the benefis to be gatned is the relationship
between manual lifting and bodily injury, leading in turn to sicloress absence ard occupational
disabiliry. ln order to arrive at quantifiable figures we narrowed the definition of bodily injury
to low back pain (LBP), which is also in line with the recommendations of the Health Council
of the Netherlands. However, in its risk assessment the Council stipulates that it is not
possible to quantify lifting-related injuryl . Indeed, this proved one of the more difficult
problems in the research. We have not completely overcome this, but have used as much
information as possible. We did this by splitting flre question in two parts: I the relationship
between manual lifting and low back pain, and 2 the relationship between low back pain
and work. For this, we relied fully on literature.

There was only one source that answered the question which percentage of the set of
problems (complaints, sickness absence, medical costs) related to low back pain can be

attributed to manual lifting at work, and it estimated it at I4Vo'. All other sources do not
give the answer directly. Other sources comprise injury statistics, social security statistics,
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questionnaire research with employees and epidemiological studies. Part of the low back
pain related problems are not work-related; estimates vary greatly - between one third and

nvo thirds. Most sources estimate it at one third, the percentage we have used in our study.
From the available information we have also a large range of percentages of manual lifting
as the source of (predominantly work-related) complaints of low back pain, with 33% as

the best representation of the available data. A conservative estimate of the percentage of
low back pain complains that is due to manual lifting at work would be then 10 % . We used

in the study l57o as the central assumption, with 10 arfi 20% as alternatives.

How to measure: survey under employees
Before this research it was unknown how many employees have manual lifting activities.
We wanted to use data that could be related to a reliable source. In our case this was the

Survey Working Population carried out by the Dutch Central Bureau of Statistics. The CBS
interviews face-to-face people with questions about their occupation. We asked the CBS

to approach around 7,500 people with a question about manual lifting (do you have to lift
manually several times a day loads of more tlun 3 kg?). Subsequently, in a telephone survey
around 1,800 people were approached with a questiormaire, of which almost 1,500 people

answered the questionnaire. One of the largest benefits of this approach was that from the

regular CBS survey we could use many other interesting characteristics of the work force,
as the industry in which the people were working and their occupation.

Main purpose: an estiruote of the NIOSH equation
The main purpose of the telephone survey was to arrive at an estimate of the recommended

weight limit for each lifting situation. Much effort has gone into the development, testing
and validation of the questionnaire, which is really a combined effort of TNO Prevention
and Health, the CBS and NEI. The questionnaire was validated by TNO Prevention and

Health. The outcome was that employees overestimate the loads they are lifting with 33%.
In our study this led to the use of a correction factor.

Expen opinions on mnnual lifiing tasl<s

Having the data on employees with risky manual lifting tasks was trot enough. We asked

14 experts on occupational safety and health to find solutions for in 67 cases of lifting of
loads with a weight above the recommended weight limit of the NIOSH equation. Each expert
was send around 6 cases and was asked to provide 3 different solutions per case, as well
as a cost estimate. This was not an easy task for the experts, since the cases were arlonymous
and not all the information needed was available. Moreover, the experts were asked to how
many workers their solution applied. In case it was not possible for them to give an estimate,
we made up an estimate, using the available information on the kind of the solution (e.g.

activity bound or company wide), the duration of the lifting activities, and the size of the

company. The measures were classified as follows:
- organisational;
- use of lifting devices;
- modification of the working place;
- modification of the load;
- instruction and training.

113



Check with industry experts
About half of the solutions of the OSH experts were presented to and discussed with 26
industry experts, in order to arrive at a second opinion Finally, we had 227 solutions for
the cases. From this a picture emerged which is useful, but only indicative. The solutions
given are of course strongly dependent on the manual lifting sinrations presented to the OSH
experts. The results of this exercise were linked with the results of the employees survey,
so that we could analyse results at the industry and macro level.

Costs: higher prevention costs
Of ttre costs to implement the solutions for manual lifting activities, we only looked at the
additional costs of investrtrents. This applies in our study only to workplace modifications,
as these can be expected to be carried out within a larger ilvesfrnent plan.

Costs are further divided between operational and investrnent costs. The latter being all
outlays at the beginning of the "project" and the former all outlays during the lifetime of
the "project". As mentioned before, we considered a timespan of 15 years. It turned out
that the lifetime of the investrlents in this study averaged around 10 years, which means
that we calculated a replacement invesfrnent after that period and a rest value of the equipment
at the end of the 15 years.

Our costs estimate was, without discounting, ECU 310 per employee with manual lifting
tasks with a Lifting Index larger than 1. These costs differed between industries, size of
enterprises and types of solution. Mining, oil and chemical industries turned out to be quite
expensive as regards solutions, as well as wholesale trade and agriculture. Solutions for the
consffuction industry were not so expensive, mainly because the solutions applied to several
employees having the same lifting activities. The costs differed markedly between different
sizes of enterprises, with the small (less than 10 employees) companies bearing the largest
burden (costs per employee can easily be twice or thrice as large than for companies with
100 employees or more). Finally, the costs for organizational solutions were the highest,
primarily because these involve the use of more labour.

Bene.fits: lower correction / curatiye costs
As for the benefits, we discerned three types of benefits:
1 reduction of sickness absence;
2 reduction of disability due to occupational injuries and diseases;
3 gain in productivity due to measures taken.

We did not take into account, as mentioned before, lower social costs, e.g. lower costs of
health care. The data used for the calculation calne from administrative and statistical
databases of social security organizations. For the productivity gains we relied on literature,
and assumed frat25% of the investrnent arnount was an usable approximation for productivity
gains due to e.g. less rejected products as a result of better quality. For items 1 and 2 we
combined two studies one with a model for calculation of those costs for individual
companies, the other with estimates for some sectors/industries of the economy based on
a survey with enterprises.
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We estimated the benefits accruing from reduction of sicloress absence and disability at a

maximum of ECU 490 on average per worker with manual lifting asks with a Lifting Index
) 1. However, it remains to be seen how much of the low back pain problems can be

prevented by implementing the solutions. [n oflrer words: how effective are the investrnents?

One of the other findings of the employee questionnaire was that more than 50% of the

employees with regular lifting activities has also other heavy physical activities. This violates

one of the conditions of the NIOSH equation. Given the scarce literature on the subject of
effectiveness of lifting solutions, we used an effectiveness of 33% . When the lifting standard

is relaxed (from NIOSH a e.g. 25 kg) we assumed that the effectiveness becomes lowef .

So effectively, the benefits per employee with risky manual lifting tasks is estimated at ECU
175.

Results
25% of the employees with mnnual lifiing tasla that go beyond the NIOSH standard
At first sight, one of the most striking findings is flrat one quarter of the working population

have regutnrly manual lifting asks wittr weights above the recommended weight limit from
the NIOSH equation. In the Dutch situation, this means about 1.3 million workers. The

differences between industries are large: whereas in government, defence and education

only 7% of the employees have risky manual lifting tasks, in agriculture and fishing 59%

of the employees fall into ttrat category. Also behveen occupations there are large differences.

Not surprisingly anong jobs with a required higher educational level only 7 % have regularly
risky manual lifting tasks; of the lower medical personnel 88% perform regularly risky
manual lifting asks. The differences between companies of different size are not very large,

although ttre companies with 100 employees or more do have a smaller petcettage (19%)

of their workforce that have risky manual lifting tasks thar smaller companies (25%). In
the appendix several tables are presented with all these figures in detail.

One of the advantages of the benefit cost analysis is that we could account for different
timings. Investrtrents were spread over several years, the benefis accrued only after a couple

of years. In using the flow of receipts and outlays we used a discount rate of 9%. Fnally,
it should be kept in mind, that we performed a rentability analysis, not a financial Benefit

Cost analysis (in which also the funding is taken into account).

Benefits and costs peryear - discounted - ECU 180 million and - ECU 280 million
The benefits are the reduction in costs for the enterprise related to sickness absence and

disability, but also some productivity gains are included. We have estimated them for a period

of 15 years after the introduction of a lifting standard, in this case based on the NIOSH
equation, and discounted them to the present year. The benefits then are ECU 180 million
per year on average. The costs are those that have to be made for investrnents and measures

to prevent risky manual liftrng. The solutions taken could be organizational, or simply the

use of a lifting device. The average discounted costs per year total ECU 280 million.

Net Present Value - ECU 100 million per year, Benefit/Cost ratio 0.65
So the difference between discounted benefits and costs, or net present value, leave a net

cost of ECU 100 million; expressed as a ratio, the benefit/cost ratio, 65% ot the costs are
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recovered. The differences between industries are large, as could be expected, given the
results of the employee survey on manual lifting activities. Some industries have positive
results: Transport and communication, govemment, defence and education, and banking
and insurance are indusffies wittr larger benefits than costs. Benefits and costs in the metal-
and equipment industries are roughly equal as in the food, drink and tobacco industry; all
other industries haver larger costs than benefits, with the mining and chemical industry at
the lower end.

Dffirent assumptions NPV varies from - ECU 350 to + ECU 70
Depending on the assumptions made, the outcome of the benefit cost analysis can vary a
great amount, between minus ECU 350 million a year to plus ECU 70 million a year. The
first outcome is the result of combining the double figure for cost estimates per "lifting
solution" or invesment and a low effectiveness of the measures in practice; the other figure
is the mirror image of those assumptions. But these are not the only relevant assumptions
that can be varied. For instance, the assumed percentage share of sickness absence related
to lower back pain flrat can be attributed to manual lifting at work is 15; varyurg this from
I0 to 20% resulted in a range of benefit cost ratios of 0.50 to 0.79. And, of course, one
of the most interesting assumptions is ttre standard used, the recommended weight limit from
the NIOSH equation. In relaxing this assumption, the difference between costs and benefits
narrows, but never tums into a net benefit. Moreover, the benefit/cost ratio actually worsens,
reflecting the assumption of a lower effectiveness than with a more strict standard,
nonvithsmnding the fact that lesser employees have to be protected and the standard is not
as strict as the NIOSH equation.

Concluding remarks
The balance between benefits and costs of measures against risky manual lifting at work
is negative for enterprises in the Netherlands. This remains so, even with the less strict
standard of 40 kg. However, depending on the solutions chosen and the assumptions made,
the balance can be much more negative, but also a bit positive. Finally, the research also
showed that use of efficient solutions can bear financial fruit for the individual company.

Appendix

TableAl Number of employees with manual lifting activities for which the lifting index > i at different standards
(x1.000)

1 x NI0SH

1.5 x NI0SH

2 x NIOSH

25 kg

40 kg

1,338

838

539

622

266

Sourcg: NEI/CBS/TN0.PG
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Table A2 Yearly costs and benefits per industry

lndustry % employees Number empl.

with lifting oyees with lifting

activities abo. activilies above

ve the NI0SH the NI0SH stan-

standard') dard (xl.000)')

Average per year

Hfl million (discounted over I 5 vears)

Benefit

Cost

Ratio

benefits costs balance

Agriculture, fishing, f or.

estry

Mining, oil, chemicals

Metal- and equipment

Food, drink, clothing,

textiles

Wood, furniture, paper,

graphical

Ulilities

Conslruclion

Wholesale lrade

Retail

Holels, restauranls, repair

Transport and communica.

tion

Banking and insurance

Business services

Government, defence,

education

Heallh carc

0ther

59%

200a

3204

37%

23%

51%

284/,

19%

10%

30%

.31

0.31 22 70 .48

1.04 39 38 1

1.00 17 17 0

55240.4461

27

111

75

60

200

102

78

67

116

0.61

0.59

0.92

0.35

0.63

0.86

2.29

15

2

04

41

40

7

17

2g

4

69

120

64

I
7

.10

.z

.6

.78

.24

.1

I

6.81 616
0.61 25 41 .16

4.30 23 5 18

0.59 53 89 -36

0.90220

69

79

267

15

14it

9%

350k

SVI

.2194173980.0525% 1.338Tolal

a) Source:NE|ICBSITN0.

Too lillle observations; additional estimates.

Because of rounding, tolals can deviate from calculated sums.

Source: NEl.
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T'abJe A? Sensitivity lor assumptions

A*surnption Net pr8sgrt valuo Benefitlcost rotio

(x Hfl 1 million,

averaoa oer vsarl

al Share of lowha* pain duo t0manual

lifting at work

lmp.act of msasure in flractics of a

c0mpany

c) Non diagno$sd sickness absenco

d) Productiuity gains; add factor0n
inuostmsnt amount

.s_) Gosts of lifting -meaiurtrs

fl $tandard fur manual lifting

10%

15%

20qn

2516

33%

50%

exclusive

inclusive

201,,

259lo

30%

high

a{sra0s

loiJri

1:tNl0$H

1.5xfrll0SH

2xNl0$H

25 kg

40 kt

.306

-215

- 131

.282

-219

.84

-265

.219

-244

-219

" 191

.69S

.215

nn

.219

.tls

"87

.89

,37

0.50

0.65

q.7s

0.54

0.65

0.86

0.57

0.65

0.80

0.85

il.6s

0.43

0.65

1.07

0.65

0.65

0.64

0.63

0,60

Source: NEl.
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back pain", Scand J Wark Environ Ileallh, 1-5: pp"54-59.

3. Uring data from: Wabrs, Ihomas R., Vern Puu-Anderson, Arun Garg and
Lawrenoe J, Fine (1993),'Rerised NIOSH equation for fte desrgu and evalua-
tion of manual lifting ta,st ", Ergonomics vol. 36 no. 7, pp. 749-775.
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3 National policies on occupational safety and
health

lntroduction

J. Mossink
NIA TNO B,V,

Amsterdam, The Netherlands

In the European Union, national policies on occupational safety and health vary widely,
and with that, the approach to the costs and benefits issues varies also. Prins pointed out
that ttle sources of regulatiorx are different, OSH-instruments and provisions vary and that

there is a nurnber of different incentive systems. The related occupational safety and health

systems or services are also different from country to country.
Most of the existing systems do not seem to provide effective incentives (typically less than

0.1% of the payroll). It must be appreciated that in order to provide incentives in regulations,

collective or public insurance systems have to be modified. Also with respect to insurance

systems, ttrere is a gteatvarieq'and each country seems to be much in favour of their own
system. Furthermore, an international comparison between systems and the effectiveness

is very difficult. Nevertheless, an international comparison of insurance systems, and

especially the strong and weak points will be worthwhile.

Frans van Waarden, (University of Utrecht) analysed different national styles of worker
protection focusing on the nature of regulation, fte style of implementation and enforcement,

and public versus private involvement. He found that there are marked differences between

the systems in e.g. Sweden, Gernany, The Netherlands, United Kingdom, Belgium, France,

USA and Japan. Differences which are in most cases strongly embedded in the national
institutions and culture. Globalization will to his opinion therefor not create a race to the

bottom, or to a convergence of national regulatory styles. Full imitation of the system of
an other country is normally impossible. However mutual leaming is possible. We can leam
from other counffies what effects financial incentives can produce, what effects commercial
occupational safety and health services can have, what might be the costs and benefits of
strict enforcement, and what role civil liability can en cannot play in the improvement of
working conditions.
For a comparison of the effectiveness of the different national policies it is needed to calculate

ttre toal sum and the ratio of preventive and corrective costs for each country. Many data

are still lacking for real reliable conclusions. Beatson and Coleman also c.ome to this

conclusion. Based on an analysis of the cost components that are included, they conclude

that extreme caution is required. None of the current estimates includes all costs, as a result
of which estimations are likely to err on the side of conservatism.
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In the improvement of occupatioml safety and health, the enforcement and the role of the
Labour Inspection remain importart. Von Richthofen observes that the role of labour
inspection tends to be undervalued, which opinion is underlined by the number of accidents.
Even countries that have a culture of internal control (such as Norway) accident rates are
high. kt the majority of ILO member states, labour inspection is one of the most important
instruments in developing a sustainable preventative culrure in companies. In current cost-
benefit estimates the effects of enforcement are not always clearly visible, yet the costs of
non-prevention are high.
The goal is achieving a comprehensive compliance with preventauve objectives. With regard
to the future strategy, Von Richthofen concludes that thematicalty comprehensive,
interdisciplinary research is required, focusing on costs and benefit aspects that are relevant
to labour inspection..
A cost effective model for inspection is suggested by Sten et al. It is observed by the authors
that there is a gap between the desirable and possible activities with regard to inspection.
Therefore inspection will concentrate on the risks and its value, enterprises with low
motivation and those enterprises where employees will benefit most. In the evaluation of
the risk, the value is estimated based on lost man hours, welfare losses, societal costs and
value of losses defined by experts and insurance. At fte moment, data is missing to draw
up accuate risk assessments. Co-operation, better reporting and better use of available data
should lead to feasible risk evaluations.
The issue of prevention and the role of national policy, in relation to social security, is
addressed also by Coenen and Meffert. Four promising srategies in prevention are presented:
specific concepts for small companies, focus on sectors with high accident rates, focus on
operational activities and instruction to companies with high accident rates.
ln Europe at least four different types of accident insurance are used: self-administered or
independent systems, govemrnent conffolled systems, private systems, and coverage by health
insurance. It is sffessed that insurance systems can be effective in prevention, in particular
the positive aspects of the self administered system, as used in Germany) are emphasised.
Bjurstrdm analyses the economic aspects of working conditions and the way policy
development is affected at two levels: the national economy and the corporate economy.
Bjurstrdm notices that improvement of working conditions can be both profitable or non-
profitable to companies, also when effects on quality and productivity are taken into account.
Furthermore there are differences between the various kinds of investrnents: ergonomic
investnents tend to be profiable whereas other improvements can be costly. National policy
should best be adapted to the profitability of working conditions improvement. Where
investments are profitable for companies, no obligations are needed and the is cornmon
interest. Information and knowledge dissemination are important. Where invesunent are
not profitable to companies but are at the macro level, legislation, enforcement and the
creation of incentives are policy options. If improving the working conditions is economically
non-profitable, ethical aspects become important.

The experience of Grondsma with regard to national policies to stimulate preventive action
is also that a mixture of policy instruments is likely to give the best results. In her paper
self-regulation, covenatrts and subsidies and information are examined. If self regulation
is not effective exffa enforcement may be needed, but the costs of this policy is rather high.
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Grondsma concludes that strategies that appeal to the responsibility of each individual firm,
supported by subsidies and information will be effective and worth its costs.

The situation in Frurce, in particular with regard to occupational medicine, is described by
Chaabane. The costs of occupational medicine seem to be high, but due to lack of
transparency of the system, it is hard to get a good insight in the cost effectiveness. The

French system is in discussion, but a breakthrough in the rigid legal framework is required
to introduce more liberalism and competition into the situation.
Krajcovic reflects on the development of a system that includes economic motivation for
prevention of occupational accidents in Slovakia. It is made clear that the costs of accidents

should be born by the companies (in a comparable way as environmental pollution).
Economic incentives should be included, the creation of good working conditions must be

made attractive. In this, social security als plies a role.
Incentives can be an effective way to stimulate preventive actron. Most European social

security systems and regulations or enforcement systems, however, have no of very litfle
incentives build in. A model for a system with an economic incentive is developed by the

European Foundation for the Improvement of Living and Working Conditions, in co-

operation with an extensive international work group. In international comparison was the

basis. From this comparison it resulted flrat existing systems usually work within an industrial
context. Furtherrnore companies are generally not encouraged to report accidents or injuries.
A new incentive model, based on a premium graduation that is both retrospective and

proactive may overcome the drawbacks of existing systems. This model has been tested in
France. It was concluded that the model could well be applied in practice.

Findings and conclusions
It can be concluded that in the European Union, there is a general consensus about the

contents of policies (what are the important risks now and in the future). Policies should
have a holistic nature and should be closely related to social security, employment and
industrial relations. Further requirements are that policies should be specific on risks and

sectors.
Despite the consensus on policies there are great differences in views on the organisation
of institutions, the role of the govemment, the importance of private initiatives and the role
of social insurance. Future policy development can make more use of international
comparisons an international bench marking, for which of course quantitative targets and

studies are required. Scenario studies also offer opportunities for improvement of policy
development. However quantitative predictions are beyond the possibilities of the curretrt
methods and instruments. It remains important to develop more understanding of the

economic impact of prevention, vocational rehabilitation and the preventive aspects of social
security.

Occupational safety and health has a major economic impact, both at the company level and

at the level of national output. Incentive systems as a means of cost internalisation offer good

opportunities to improve occupational safety and health. hnportant conditions are an adequate

size of the incentives, a direct link to any improvement in the work situation, effective
targeting, moderate administrative costs and it should be applicable to small and medium
sized companies also.
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Although there is nutuber of snrdies on national eoEB of oacupational Safety an'd health
available, so far no research project covered all relevant costs. Also the national studies
reported ake different cost components into account. Differences in definitions, for insance
in the,notification of aeeidents, occupatioml dise$es and work related illnesses are a furrher
complication. Under reporting'of aeCiden$ and ilnes6e$ iS tnowtrt0 give an underestimation
of the'nadonal costs.
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National Styles of Worker Protection

F. Van Waarden
utrecht university

Utrecht, The Netherlands

Introduction
Countries have different traditions of state-business relations and regulation of the economy.
They differ a.o. in the intensity of regulation, the strictress of implementation, and the

dominant agents or principles of regulation. In the US the market and civil law (liability)
litigation is especially important. In France, the state does much of the regulating. In
Gennany, Austria and the Netherlands, private interest associations such as trade associations

and unions, play a role in regulating business, and in some even large private finn hierarchies

do their part. Countries differ also in their preference for policy instruments (the carrot,
the stick, or flre sermon), in their preference for detail of regulation, and in their stricmess

of policy implementation. Such differences can also be found in occupational health and

safety regulation and implementation.
Over the last years, quite a number of comparative policy studies on the regulation of occupa-

tional safety and health (OSH) have appeared. Just to mention a few: Wokutch 1990 and

1992, Kelman 198 1, Badaracco 1985, Wilson 1985. More recently, the Dutch Ministry
of Social Affairs and Employment, the organizer of this conference, commissioned a

comparative study of occupational safety and health policies in eight countries (Prins, Koster,
van Polanen Petel, and Zandvliet 1997). Using the findings of these different studies, I will
now try to characterize the styles of OSH-regulation in these various countries.

Different OHS-regulatory styles
To that end, I will first distinguish a number of dimensions on which to compare regulatory
styles. These are:

A- Regarding the Nature of Regulations
1- Level of protection
2- Degree of detail
3- Coverage of workers
4- Broadness

a- also non-classical risks (stress)?

b- link to other social policies
5- Engineering versus behavioral orientation

B- Re: The Style of Implementation and Enforcement
6- Adversarialism versus con sensualism

a- Punitive enforcement versus administrative guidance and advice
b- Rigidity of enforcement and punishment
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C- Re: Public versus Private Involvement
7- Involvement of Itrterest Associations in Rule Formulation and Implementation
8- Workplace Level Committees
8- Involvement of Private Business (e.g. Insurance)
9- Involvement of the Courts. Role of Liability Law

Elaboration
I Level of protection.

Do the regulations provide for high or low standards of worker protection? What is
the arnount and intensity of demands put on employers? This variable probably does
not differentiate so much any more among industrialized capitalist nations. However
it will differ in relation to the developing countries in Asia and Africa, where on the
whole worker protection regulations are much less developed. Child lab or is still
common in countries like India and Indonesia, working days are long, and physical
burdens due to heat, noise, exposure to dangerous chemicals is still high.

2 Degree of detail.
Are the rules highly detailed and operationalized, or are they formulated in a more
general manner, providing only broad protection, which is to be operationalized in
court?
Coverage of regulations.
What is the percentage of workers and finns covered by the regulations, both OSH
standards and requirements as to the provision of OSH-care facilities? Are also small
companies affected? And what are small companies? With less than 10 or less than 5
employees? Is occupational health care compulsory, and how great is its coverage?
Broadness of regulations.
Do the regulations only protect workers ftom the classical risks, the physical dangers?
Or do they also try to protect workers from psychological risks, such as high stress
levels? Furthermore, are OSH regulations also linked or backed up by other fianking
regulations, that try to offset externalizing strategies of firrns? Finns can try to
externalize OSH-costs to society atlarge, e.g. through outsourcing of dangerous work,
hiring less protected contingent workers, or by hiring and firing practices that leave
only stress-resistant workers in the firrn. The costs of such policies show up in high
(long-term) unemployment rates, or an increasg in trnprotected foreign workers or
contingent workers. Such externalization strategies could be offset by legislation raising
the legal rights of contingent workers, or raising the costs to employers of selective
hiring, of firing elderly workers, and of outsourcing.
Engineering versus behavioral orientation.
Is regulation in particular concemed with the technicalities of the workplace, the physical
working environment. Or does it concern also or more the behavior of workers and
in particular also the firm management? Does is put demands to the structure of the
organization (safety committees, expert advise) or require certaifl procedures( safety
plan)?
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Adversarialism versus con sensualism.
Are regulations implemented and enforced in an adversarial style, one of distance and
conflict between the enforcernent agency and industry, or are relations more of a

cooperative and con sensual nature? An adversarial relation assumes distrust between
govemnent and industry. Emphasis is on punitive enforcement and the imposition of
sanctions, rather than on administrative guidance and advice. Furthermore, regulations
are strictly and rigidly enforced, inspections are frequent, fines and other penalties are
often imposed, exemptions are rarely given, and there is little room for negotiations
about (temporarily) underachieving flre standards. A con sensual implementation style
on the other hand presupposes (and reinforces) mutual trust between government and
industry. Agencies do not only or so much control compliance, but place great emphasis
on advising and helping companies in achieving safer and healthier work environments.
They have greater discretionary authority, and use this to enter into negotiations with
industry about satisfying the standards.
Involvement of interest associations in setting regulatory standards, operationalizing
them, and/or enforcing them.
Trade unions and employers' associations may be involved in special rule settilg
agencies or implementation bodies, or may provide for self-regulation or OSH-care
facilities. E.g. additional rules may be introduced in collective wage agreements.
Do the regulations provide for involvement of workers or their organizations in
workplace bargainmg and control of OSH?
Do commercial organizations, such as insurance companies, set (additional) rules and
standards? And does state regulation provide for, allowo or support this?
How important is civil liability litigation in controlling OSH behavior of firms?

Usually, the different styles - different positions on these dimensions - are found in any
country, however, some are more frequently found in one country, i.e. can be considered
to 6piry that country. Thus e.g. the US has on flre whole a rigid implementation style, even
though it does give exemptions to large companies such as Chrysler and AT&T which have
shown to be able to selfregulate OSH urd which have been given VPP-status, implying that
the OSHA does not control their plants any more. Furthennore, OSHA has also tried to
introduce a more con sensual implementation style, but in the end this failed because of
unwillingness of industry to cooperate (Wokutch 1992: 225)
In the following table, OSH-regulation styles of different countries are characterized by these
dimensions. As information on different counffies was only available to a limited extent some
of the studies mentioned before are comparisons of two countries, e.g. Japan and the US
or the US and the UK, or the LIK and Sweden, only some couutries are listed in each box,
more by way of example to show the diversity of styles, than to provide a comprehensive
overview.
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Tabel I 0verview of0ver 0

Dimension HighlYes Medium Lowllllo

A-Nature of Bules

level of protection

Detail

Coverage

Broadness: also non-vlassical risks

Engineering/Behavior al approach

Summ.: Broadness

most industrial

countries

USA

s, Nt

S, NL, B

Behavioral

J,

s, itt

NL, S

DK, J, B, D

developing coun-

tries

UK, J

USA

UK, USA

Engineering

USA

USA, UKJ, B, DI(

B"Enforcement

lmportance of Administrative Guidance in S, DK, B, J NL USA, D

s

rel.to Enforcsmsnt

Strict Enforcement USA, UK, DK, D

Summary: Adverca- USA, D, Dl(, UK J, ttlL, S, E

rial Enforcement

G-Private Parties lnvolved

lnterest Associations lnvolved

Commercial

lnsurancs

D,B

B, DK, USA

NL, J USA, S

Workplace labor relations involved UK, DK

Tort Litigation usA J, NL, S, B, D

Summ: Degree os State lnvolvement Etatism Market, Civil Gorporatism:

J, S (F?l Society: USA D, B

Rootedness of Styles in National Institutions and Cultures
These national regulatory styles have not come about accidentally, but are the product of
long term historical processes, whereby the emergence or creation of certrin institutions
in the past have influenced the development of subsequent institutions, a process called

t28



historical path dependency. In this process, developments may have gone in different
directions. Because ofthis genesis, regulatory styles are often closely rooted in other legal

and political institutions, and in societal, political and legal cultures. Exarnples are: general

adminisfiative fiaditions, fraining, recruiflnent of civil servants, the degree of centralization

and codification of law, presence of jury's in court, or citizen's trust in the state; or historical

events such as early or late industrialization.

Some examples:

l- Punrtive enforcement and adversarialism high in the US.

- Distrustof citizen's, including business, of ttre state. Prevalence, but at the same time,

illegitimacy of partiality, favoritism, nepotism. knportance of universalism. This makes

civil servants very careful in relations to business, not much given to flexible rule

application and negotiation with individual frnns over observation of rules and standards.

And ttrese values have also provided for much instiurtional control and oversight, from
superiors, Congress, the courts, over civil servants, limiting their discretionary power.

2- High incidence of civil liability cases in US, due to, a.o.
- weakly developed welfare state, reflecting a great distrust of citizens in the state, and

reflecting individualism as a dominant value, rather than collectivism and solidarity.
In the absence of a high benefits workers have a greater incentive to sue their employer
for diseases and injuries acquired at or because of work

- legal system offers greater chances of success: decentralized structure, jury's in civil
law cases, unpredictability of jury decisions, activist lawyers, always ready to try to
find loophole, contingency fees of lawyers; high lawyer density,; and as a result of
these, over time: tradition of high tort payments

3- Emphasis in Japan on administrative guidance:
Rooted also in culture. It is relatively easier to rely on administrative guidance and advice

in a culture which is more collectivist, and which stresses corporate responsibility. Where

ho nor and responsibility to one's group are more important values than short{erm individual
profiS. And where haunony is valued, and open conflict anathema. Where the interests of
workers and the national interests predominate over the interests of other corporate stake

holders, such as the stockholders, consumers, creditors, suppliers, and the surrounding
community. (Wokutch 1992)

4- Corporatism in Germany (and Hollqnd)
Rooted in age-old tradition of self-organization of civil society (guilds in medieval

merchant cities; never destroyed by French Revolution) and of delegation of state tasks

and state authority to private associations.

Costs and Benefits of Different Regulatory Styles
These differences in regulatory styles between countries could produce pressures on each

ottrer to adjust to each other, to adopt and imitate elements of regulation found elsewhere,

resulting in a process of convergence.
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That is ofcourse dependent on the effectiveress and efficiency of the different regulatory
styles. More effective ones will be considered 'Best Practice', and may be copied by other
countries. Furthermore, the different styles may impose different cost-levels on business
and other interested parties, such as workers and the state. That should also influence their
popularity with parties in other countries.
A comptcating factor is, howevero that it is not so easy to detennine the effectiveness and
costs of different regulatory styles as compared to one another. First of all, it is already
difficult to detennine in one particular courier,v what the costs and benefits of a particular
style are: a- high prevention costs, backed up by strict regulation, require investrnents, i.e.
are costs; but they lead also to higher productivity, less standstill of expensive machinery
due to accidents and injuries, higher motivation of workers, etc. This is more than just
wishfirl thinking. Wokutch (1992:225), denving conclusions from his study of Japan: 'The
research (in Japan) also suggests that safety and health, product quality, and productivity
can be positively related in practice in much the way safery and health rhetoric in the United
Sates claims they are.' b- Are high standards, strictly and universally enforced, more costly?
They also reduce uncertainty, provide stability and predicrability, facilitating long-term
investnents. Such benefits are benefits one is often not aware of, and are extremely difficult
to measure. c- Is rigid punitive enforcement more costly than flexible implementation and
administrative guidance? It could be, because it often involves extended administrative and
legal procedures, with business appealing decisions, leading to high lawyering and litigation
costs. But the evidence is far from conclusive.
Furthermore, the costs or benefits of a particular style will be dependent on the institutional
and cultural envirorunent. Styles that are effective within one country do not have to be so
in another national context. Administrative guidance may be effective in Japan, but it will
be less effective in an overall climate and tradition of adversarial government-industry
relations, as in flre US. Generally fonnulated principles may be efficient in countries where
such standards are supported in legal and business culture, and have a generally accepted
meaning, as is sometimes the case in Britain or the Netherlands. However, in the US such
general standards would immediately generate extensive litigation in order to define such
standards precisely, with all its attendant lawyering costs.

Mutual Learning or Policy Competition?
Nevertheless, political and economic actors will look to other countries, and may exert
pressure in their own cowrtries for imiating what they perceive as desirable exarnples, either
for their strict and effective standards, or for their relatively lower costs on business, on
the state, or on society at large.
One should distinguish here between forced and voluntary imitation. As OSH regulation
usually adds to the costs of business, business could threaten to relocate to other countries
where regulations are less strict and costly. Politicians could try to preempt such events by
lowering their standards, a process called policy competition. This could be considered a
forced imiation, leading to a so-called 'race-to-the bottom'. However, countries could also
voluntarily imitate each other, trying to adopt what is being considered 'best practice' in
regulation.
So far, such pressures have apparently not been so strong yet. They have not prevented the
differences identified above to evolve and to persist in the past. However, it could very well

130



be that the increasing economic integration brings about change. It could increase policy

competition. Should this necessarily lead to a race-to-the-bottom, to social dumping? Or
is a convergence at a high level of protection also possible? There are some factors that work
against a race-to-the-bottom.

The Califomia Effect
Many recent shrdies indicate that the degree of policy competition is limited and that there

is certainly in many policy fields no 'race-to-the-bottom'. Large states can and do set

sandards, high sandards. Vogel (1995) has challenged the conventional wisdom that trade

liberalization and agreements to promote free trade invariably undermine national health,

safety, and environmental standards. He demonstrates on the contrary that liberal trade

policies often produce ttre opposite effect, that of strengthening regulatory standards. Large

states in world markets can and do set standards, high standards. And any other national

industry that wants to export tlo such a country has to satisff those standards. Thus the nonns

of such large countries become international nonns. Vogel has called this the 'California
effect', after the largest American state, flrat has stiff product quality, health and safety, and

environmental standards. These standards tend to become the norm also elsewhere in the

US. for those industries that want to sell also in California.
An example: "The California effect can be seen literally in the history of American

automobile emission standards. The 1970 Clean Air Act Amendments specifically pennitted

California the option of enacting sfiicter emission standards than those requires for the rest

of the US, an option which Califomia chose. Consequently, its standards remained stricter

than those of any other state. In 1990, Congress brought national emission standards up

to Califomia's and once again permitted Califomia to impose stricter standards. It also gave

other sates the option of choosing either national or California standards. It 1994 twelve

eastem states requested that the federal government permit them to adopt California's new

standards. These standards in turn are likely to become the basis for the next round of
minimum federal requirements. California has now had America's strictest automotiYe

pollution control standards for more than three decades. Thus, instead of states with laxer

standards undermining those with stricter ones, in tlrc case of automobile emissions precisely

the opposite has occurred: California has helped make American mobile emissions standards

stronger". (1995: 259).
He then explains how it works: 'The California effect connotes a much broader phenomenon.

The general pattern, the ratcheting upward of regulatory standards in competing political
jurisdictions, applies to many national regulations as well. This pattern has three components:

two relate to market forces, and the third has to do with politics. First, to the extent that

stricter regulations represent a source of competitive advantage for domestic firms, the latter

may be more likely to support them. Second, rich nations which have enacted greener product

standards force foreign producers to adjust to them in order to continue to enjoy market

access, thus helping in tum to raise foreign product standards. Third, agreements to reduce

trade barriers can provide richer and more powerful greener nations with the opportunity
to pressure other nations into adopting stricter product and production standards. " (1995:

260).
In Europe Voget perceives Gemrany to play the role of California. It has a tradition of stiff
product quality, health and safety, and environmental standards. Germa:r industry derives
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often competitive advantages from these rules, and hence in general tends to support them.
And Germany is, with 8l million wealthy inhabitants, a major market that no exporter in
and to Europe can afford to neglect. Thus the courtry has the willingness and the power
producer to force its standards upon its trading parmers. Recent studies of hannonization
of European standards in the European standardization bodies CEN and CENELEC also
show ttrat these new European standards often tend to lie at high levels (cf. Voelzkow and
Eichener 1992 md 1993, Eichener 1995). They are much higher than the 'lowest corlmon
denominator' in Europe. As far as protective standards are concerned, this is because of
the political importance atached to high standards by such powerful countries as Gerrnany.
Given the various arguments and evidence, we do not on the whole expect a significant
'race-to-the-bottom' in occupational health and safery regulation. lnstead, a gradual diffusion
of relatively strict sandards is to be expected, with major players such as Germany, the uS,
Canada, the ILO, and the EU supporting such a development.

Other Channels for'Regulating-Up'
Three other charmels can still be distinguished for facitiating the diffusion of high standards:

l- private hierarchies: MNOs as channels for transferring practices from one country to
another (research Kagan). Ongoing research at the UC Berkeley shows that strict
regulation in the US forces firrns there to invest and to develop innovations in workplace
organizations. Once large multinational companies have developed such irurovations
can be introduced at considerably lower costs in other countries, allowing such
multinationals to brush up their public image, and their image with regulators.
Furthermore, such large companies are highly visible and hence more sensitive to their
public image and may fear a buyers boycott, as Shell acnrally experienced around the
plans for sinking oil anks in the sea. It has lead the Shell leadership to recenfly formulate
its principles of 'corporate responsibility', as being 'respect for the human
individual'.Oths1 sompanies have already promised to buy only goods produced without
child lab or, and have instituted their own inspection facilities.

2- public hierarchies, state: supra-national regulation. lncreasingly, supra- or international
organizations are becoming involved in the formulation of international OSH-standards.
Not only the obvious case of the EU, but also the WTO, NAFTA, or the ILO. As
international trade is liberalized further, and as it threatens to affect national protective
regulations, for workers, consutrlers, or the environment, pressures for new intemational
regulations is going to increase. We can presently observe this development. Thus the
US has attempted with some success to introduce environmental standards in the NAFTA
Treaty, e.g. those pertaining to the Dolphin-Tuna case. Scandals, such as those over
child lab or in third world counfries being used for the manufacturing of products sold
in the west, do and will continue trc force countries sensitive to public opinion and with
a moralistic hadition in their foretgn policy, such as the US (cf. Seymour Martin Lipset
1996: 64-67), to push for such regulations at the WTOlevel and other trade agreements,
just as they did before in the famous Tuna-Dolphin case.
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3- fashion. Regulators look to each other. Leam from each other's experiences, in part.
regarding the style of implementation. Thus lately, a broader approach to regulation,
and emphasis on guidance and advice raflrer than command and control have increased
in popularity and are diffusing to those countries, where the institutional environment
is conducive to such an approach.

Conclusion
lncreasing international competition does not automatically and necessarily produce pressures

for divergence 'at-the-bottom'. This is not unavoidable or even ineviable. There is still much
room for policy choice, also by mtional goverrunerts, either pertaining to their own
regulatory style, or to their input in negotiations over international standards. There is room
for manoeuvre, for policy choice, for conscious leaming and mutual adaptation, for copying
of good practice elsewhere, even if that would increase the costs to business.
There may be limis to imiation. But these are more likely to derive from the incompatibility
of certain mtional regulatory styles to the institutional and cultural environment in the
imiating nation. The example of the American OSHA trying to adopt a tnore cooperative
and less adversarial implementation style, when its legitrmacy was threatened under Reagan,

is a case in point. It failed, because of the lukewarm receptiorl by business. Business was

not used to such and approach and distrusted the state. (Wokutch 1990) Even if rnany firms
would cooperate, one needs only a few firms who resist choose the adversarial route via
the courts, to break up this approach. And the decentralized and unpredictable American
legal system provides such uncooperating lirrns with many chances to gain greater short-tenn
benefit.
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Costs, Benefits and Prevention Strategies: Some notes for
discussion of future Strategies

W. von Richthofen
lLO, Labour Administration Branch,

Geneva, Switzerland

Introduction
The background paper to this Conference, and indeed the orientations of presentations and

sessions appear to me t0 not give sufficient consideration to the role and contribution of one

key player--besides, of course, employers, workers, their organizations, the different actors

of the social security systems, private consulanB, etc.-mmely the Government side, notably
the state labour inspection systems and their services. Perhaps they are "taken for granted";
perhaps they are not seen as key players, at least in the Western European context, as a

driving force in the process of introducing OSH cost/benefit concepts and considerations
to the enterprise level, or of contributing in a significant way to the discussion and

development of such new concepts; perhaps there are other reasons. But govemments' role
should not be, and in fact mostly is not lirnited to setting broad policy guidelines, or putting
in place a legal "enabling" framework and then letting the other players get on with the job.
Perhaps it is a truism, but even the best, most apt legislation camot do without consistent
and coherent enforcement, which in turn needs policies, structures and services reaching

out to the workplaces. This is not a job which the other players effectively can or should
do themselves. No self-inspection regime, no system of "internal control", no supervision
services organized by social security, however, well established, can or, in my view, should
do thatjob, and certainly not alone; quite apart from the fact that only very few countries
world-wide have such systems to date. International preoccupations seem to concentrate
on either the upstream ride of discussions or the downstream, but not, or at least not as

intensively, on the necessary transmission mechanisms in between.

The question in my mind is not whether labour inspection has a key role to play in the

development and promotion of concepts regarding costs and benefits which, in terms of
occupational safety and health, is always also a discussion on prevention; but rather, what
should be the specific content and context of that role, its policy foundations, its operational
parameters, its relations with other key players, etc.
Before aking a closer look at some of these issues, I wish to ret'er to selected random data

to illustrate different aspects of the costs of non-prevention. While much of this data is
well-known, and of course focuses on the macro-economic level, it does, in my view,
illustrate the problem better than mere GNP percentage figures.

Some data anderlining the need for new strategies
Society's vision of good working conditions is one in which work, if properly organised,
itself promotes good health, and where tro one is killed, involved in accidents or becomes

ill from the working environment. The reality of working life is quite another.
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Of the roughly 115 million workers in the European Union, over ten million are victims
each year of occupational accidents or diseases. Of these, more than 8,000 die each year
as a result of occupational accidents alone. The number of fatal occupational diseases is
estimated to be many times higher, possibly by a factor of 10 or more. Quite apart from
the human aspects, the economic (and indeed social) consequences of non-prevention are
enormous: in the EU alone, the money paid out each yeff as a direct request of work
accidents and illnesses is estimated to be higher than26 billion ECU.
Conclusive studies show that the indirect costs of workplace accidents, incidents and diseases
are again many times higher (possibly by a factor of 10 up to 40) than the amount of
compensation and insurance benefits actually paid. UK figures indicate that the real costs
declared, hidden, and on-costs - ofnon-prevention in that country alone are in excess of
25 billion fSt. per year.

In the USA, the costs of non-prevention merely in the manufacturing industry have recently
been given by the Deparunent of Labour to be around 190 billion US$ annually. Similar
cost estimates for the German eco[omy give total annual losses due to non-prevention of
work accidents and diseases at around 52 billion DM. In the Russian Federation, while
cost-estimates are not available, recent data gives the number of reported occupational
accidents at over 300,000 per year, of which over 7,000 are fatal, and some 13,000 result
in permanent serious injury and consequent invalidity. One can only speculate what the
percentage of non-reported accidents in that country -- and other European countries in
transition: is likely to be.

Occupational diseases are also at a very high level in these Central and Eastern European
countries, but are hardly repertoized at all, an unfortunate inheriage from the former system.
By way of example, Slovakia in 1995 registered altogether only around 950 cases of
occupational drseases for the whole country - with around 5 million inhabitants and a very
low level of labour protection. By comparison, the same figure for Denmark, also with
around 5 million inhabitants, and with a very high level of OSH, is between 16,000 and
17,000 per year.
Even in "advanced" countries like, for instance, the UK, the total annual number of fatal
occupational diseases (4,000) as a result of exposure to one hazardous substance alone,
(asbestos), is estimated to surpass very soon ttrat of all fatal traffic accidents in the country
(presently around 3,500). [n Gennany, asbestos-induced fatal occupational diseases, which
accoutrt for more thar, 80% of all faal work-related illnesses. are calculated to be in excess
of I million DM in direct costs ( treatment, compensation, etc..) for each single case.
In Norway, a relatively small country, with again a very high level of labour protection,
2,500 cases ofoccupational diseases are reported every year; 25,000 occupational injuries
are reported every year; and roughly 250,000 persons have a permanent health problem
due to poor working environment. Yet, the Norwegian labour inspectorate estimates that
only one out of four occupational injuries is actually reported even in that country.
Considerable human suffering and economic losses lie behind these statistics. Norwegian
studies show that the social costs of non-prevention in that country amount to an estimated
NOK40 billion per year, or approximately 550 million US$.
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UK snrdies have repeatedly shown that work accidents and diseases are often associated with

poor management practices. Even well-managed companies may, however, be paying a price,

and losing up to one third of their annual profits through accidents; other figures given are

losses of betrveen five and ten per cent of running costs. In Western Europe, construction

companies find that accidents costs may make up l0% alid more of their tender price. And

many companies are surprised and concerned by the amoutrts they are losing as a result of
minor incidents (property damage, halts in production, etc.).

Latest figures from that country, provided from a study by the Industrial Society on

absenteeism due to ill health in UK workplaces, suggests a conservative estimate of $13

billion (approx. ECU18.5 billion) in wasted salary bills. This figure does not include falls

in productivity, the cost of temporary staff, overtime bills, darnage to morale of colleagues,

and loss of customers.
The problem with these figures (with which most of you are, of course, familiar) and the

underlying consequences for policies, strategies and actions which they imply is that of
"intemalization". How does one fianslate the overwhelming and inevitable conclusions from

the macro- to the micro-level, to the shop floor? There is a comparison to speeding or

smoking. We all know the statistics of fatal accidents and diseases as a result of these bad

habits, but as individuals many of us, indeed too mary, tend to ignore them. Is it because

the evidence is still not sufficiently conclusive? Or what other factors stand in the way of
a rational approach to these issues?

Still, a significant trend change has been noted and appears to be gaining ground. Good loss

control, or total loss management, is increasingly seen as a key to effective business

management. Total loss management has at its core a prevention-oriented approach' It
involves learning from both accidents and incidenS to achieve effective control, reduce costs

and increase profits. Investrnent in the reduction of loss contributes directly to profits and

is cost-effective, particularly at times of high competition when it may yield a better return

than a similar investment, for instance, to improve sales or market shares.

A widely accepted axiom is that all accidents can be prevented (as can no doubt the large

majority of occupational diseases). However, in many countries, occupational accidents and

diseases are today still on the rise, and even where accidents are being brought down,

occupational illnesses often continue to be drarnatically on the increase. And what is certainly

rising exponentially is the cost of non-prevention to the economies and individual companies

in virtually all countries around the globe, and only a small proportion of these costs can

be covered by insurance. Snrdies indicate that average uninsured, and increasingly uninsurable

costs can run up to between 8 and 36 times those actually covered. All these and many other

factors underline the need and quest for new prevention strategies.

S ome p aradi gms re g ardin g p rev ent i on
Institutions serving ttre field of labour and social potcy such as labour inspection, concerned

wiflr the function of prevention, are today undergoing profound and rapid changes the world

over. These changes have a deep impact on their respective role, scope and functions, their

relationships with each other and with their principal clients. It is therefore necessary to

understand and analyse the nature of these changes, the way they affect the capacity,
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performance, impact and relationships of the principal actors and the social reality in which
they operate'.
Since the adoption of labour inspection standards dealing with matters of prevention (of which
m particular ILO Couvention No. 81 on Labour Inspection in Cornmerce and Industry has
acquired universal character through its ratification by almost 120 members States), the very
concept of "prevention" has changed substantially. To speak of prevention implies first of
all a determined effort to avoid incident, accidents, diseases, disputes, individual and
collective conflicts, etc. However, what has occurred and has been the subject of intervention
and sanctions is much more readily documented, measured and valorized than what has been
avoided. How does ofle measure the number and consequences ofaccidents and occupational
illnesses or indeed of industrial disputes that did not take place ? And how does one show
evidence ofeffectiveness and efficiency as a result, and as proof of achievement of labour
inspection's mission.
Today, preventive orientation and the development of a culture of prevention as a social
and labour policy paradigm aims at the broad goal of enabling individuals to lead a long,
productive and healfty life, and ttrereby also to reduce the exponentially growurg costs for
the different elements of social security to individuals, to enterprises, and to society at large.
Prevention in the world of work is identified more and more, not only by short-tenn
advantages, but as promoting, supporting and sustaining working capacity, productivity
and quality, security of employment, etc. It is therefore increasingly seen as a decisive
prerequisite for an individual to lead a dignified life in society. Prevention thus defined is
a holistic, "open" or pluralistic concept which aims at avoiding a multiplicity of social,
technical, medical, psychological, economic, etc. risks which produce costs, and whose
effectiveness depends increasingly on the recognition, analysis and consideration of "early"
indicators which will produce benefits.
ILO experience in technical cooperation wittr is world-wide constituency over the last decade
shows that the shift from a relatively rigid concept of reactive control, to one of "anticipatory"
prevention invariably leads to substantial progress in labour protection and in results obtained.
But this body of experience has also shown the difficulties in achieving this indispensable
- evolution and in maintaining its orientation against a host of impeding factors.

Any policy of prevention, to be effective, requires the participation of all parties and
individuals directly concerned. It must therefore first of all pass through the involvement
of organized social partrer representatives and their commiunent to any such initiatives.
The pursued prevention objectives must, additionally, be fully integrated into the system
of objectives of the enterprises concerned. This in turn includes the active participation,
indeed leadership of concerned management. Such conditions are far from being met
worldwide, or indeed even in the most industriatly advanced market economies.
Added to that, the budgetary cotrstraints now weighing on govemments everywhere (in
developing and developed countries alike), and in particular on the means available to labour
inspection, risk jeopardizing or weakening any such policy (re-)orientation as they terd to
be, at least initially, costly in time and resources and difficult to measure and therefore to
justi$ in quantiative terms. Nevertheless, it is by analysing and explaining the economics
of prevention, by presenting quantiative arguments that one can most rapidly and most often
engage the interest and commiunent of the parties concemed.
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As already indicated, in industrialized countries at least, the economic and social costs of
non-prevention are everywhere growing out of hand, to financially unaffordable and

pottically unacceptable levels. To this trend must be added the growing recognition of the

general insufficiency of corrective u.-post-fadum intervention. This has led to the inevitable

conclusion that the preventive elements of any system of labour protection have to be

reinforced as a matter of priority. In consequence, we find ourselves in the middle of a
discussion, at natioml and international levels, with a view to developing valid, practical

effective new concepts for comprehensive preventive action cost-reducing, bene-

fiS-producing, in which labour inspection, but not it alone, is called upon to play a crucial
part.
Labour protection is a social function in which all actors have equal responsibilify, and only

the correct sharing of this responsibility can produce optimal results in terms of productivity

and quality of working life. Such an approach requires the active engagemetrt of the social

paftrers, as well as the clear will of ttre different public authorities concerned to enter into

a productive parbrership. Even if this will is manifest, one must still find the tools for
dialogue and work methods ttrat will allow all actors, and notably ttrose who are most affected

by the consequences of non-prevention, to have active responsibilities within any such

preYention policy.
Government must enable and promote such a sharing of responsibility and provide the

impulse necessary for any relevant initiative, whether within enterprises or within different

sectors of economy. At the same time, the state must maintain its role of guaranteeing the

protection of workers. For a long time, and in many countries, labour inspection policies

were placed in a rigid framework of state control aiming mainly at conformity with
prescriptive standards of conditions of work without, howevern fuifilling this role in an

effective matrner. Prevention aims at other aspects, notably an anticipatory and guiding role

of labour adminisfiation combined with a higher degree of confidence in the actors directly
involved in preventive action. Such action on behalf of labour inspection requires a new

system of relations between inspectors on the one hand, and employers and workers'
representatives on the other. Inspectors must, in particular, follow closely, and enhance all
preventive action developed in the enterprises. To this end, rather than merely limiting their

intervention to a strict supervision of ttre correct application of standards, labour inspectors

must be attentiye that their action is complementary a:rd supportive of initiatives taken at

enterprise levels.

If the notion of prevention is already common currency in most members States of the

European Union, other countries have only recently begun to embark on this course. But

our observation of activities in this domain confirms that when employers, workers
representatives and public authorities act in concert in implementing comprehensive

prevention policies, real change can be brought about in the effectiveness of labour
protection.

Some labour inspection parameters
The increasingly rapid pace of change and innovation in all aspects of &e world of work
- social relations, work organisation, production technology, conditions of employment,

informatics, new hazards, etc. - creates a mounting challenge for labour inspect orates.
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Inspectors must not only keep abreast of developments in more and more complex, divergent
and increasingly specialized fietds necessary for their competerce. In fact, they must
anticipate trends and developments and be able to rapidly identify and understand the
consequences in terms of labour protection, and thus to develop and implement new
prevention strategies
hr the large majority of ILO member States, labour inspection is one of the most (if not the
most) important instruments of state presence and ittervention to design, stimulate, and
contribute to, the development of prevention culture in all aspects under its purview: general
conditions of work, occupational safety and health, social security. For inspect orates to
successflrlly accomplish fliis primary task, they must reorient their policies, influence reform
of legislation, of rnethods, relations, etc. towards developing a prevertative capacity,
internally and externally. This concerns both the policies and methods, etc. which the
inspection authority must adopt, as well as the methods of inspection of workplaces to be
pursued by inspectors.
Major deterrnining factors in this context are the challenges and pressures on labour inspection
frorn the economic, political and administrative context. These concepts tend in practice
to make the work of labour inspection more difficult ald complex, although they may also
provide a driving force for innovation. They regularly, however, tend to exacerbate the
usually chronic resource deficiencies. Labour protection therefore also must look for creative
and viable alternatives to resource the development of its ovrm contribution to prevention.
The larger aim is to develop 3 gsmprehensive, sustainable prevention culture in workplaces
(and society), taking into account the dynamics of change in social relations within the
enterprises, the challenges to traditional notions of auflrority and legitimacy which arise from
changes in attitudes, in work organization, etc., the generally higher (and still rising) levels
of training and education among both employers and workers, new forms of participation
which create an enabling environment, etc. All these require new forms of cooperation of
the labour inspectorate with employers and workers and other institutions, notably the actors
in ttre social security systems not only as regards enforcement of standards and regulations,
but with a view to achieving comprehensive compliance with the preventative objectives
ofnew protective social and labour policy and legislation.

Some " strategy " considerations
The above parameters have led us to couclude on the usefulness of, and need for a major
international research and action initiative, organized in a thematically comprehensive,
interdisciplinary manner, focusing on specific labour inspection-relevant aspects of costs
and benefits of prevention, in close collaboration with interested intemational institutions
and leading practitioners from a number of representative inspection systerns. Its main
methodological elements are: research and adaptation of the available body of information;
analysis and presentation of national experiences; synthesis and dissemination of innovative
forms of action and preventative support by labour inspection at different levels; and (in
a second phase) development and testurg of prevention-relevant instruments and strategies
in selected member States. The presently ongoing research project is pursueing two tasks:
to enlarge and enrich the knowledge-base conceming legal, organizational, social, technical,
etc. requirements with regards to new prevention concepts and processes; and to develop
generally valid and ffatrsferable conclusions and recommendations for effective application
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in the practice of labour inspection and fransfer to the enterprise level in a significant number
of countries.
This programme concentrates on a set of issues, such as strategic changes to develop or
reinforce preventive action; methodological aspects of the costs and benefits of prevention;
development of (new) strategic parftrerships for prevention; implementation strategies, etc.

The quest for, and development of such parurerships will focus rnainly on the relationship
between labour inspection and social insurance, which if often not defined, often problematic,

competitive, without always adding value (equivalent to the cost of maintain, the status quo)

to the task of prevention. But there are also examples of a structured relationship between
these two key players that produce genuine synergy, optimize resources and emphasize

responsibility for those tasks which each actor by definition can do best. In Switzerland,
for example, the national accident and disease insurance body, SUVA/CNA, reimburses

the cantonal labour inspect orates, which have a broad labour protection mandate covering
not only OSH but also general conditions of work, employment and industrial relation issues,

for that part of their time spent in enterprises on OSII, or contributing to prevention work.
The rate at present is approximately CHF12O.- (US$100.-) per hour pro rat at preparation
and follow-up time is also calculated, and flris systenm appears to be running very smoothly,
has Ed on a trust relationship with little or no conflictual waste.

Another interesting example comes from Australia. In New South Wales, the Workrnens'
Compensation Fund finances the State Labour Irspectorate - Work Cover - with around
250 inspectors, who are state civil servants under the authority of the state pinister for labour.
Their role in prevention is recognized by the social parmers, and because this is in fact the

primary responsibiliq, of one group of the population, employers, the general public is not
a financial contributer. This seems to be a good case of what we consider a strategic
parurership which avoids duality and overlap and optimizes functions and resources. The

ongoing research and action programme will endeavour to internationalize such exarnples

of best practice in a number of countries.

ln closing, I wish to mention three other ILO initiatives which have a bearing on the subject
of this conference. They are part of our programme tor 1998199. The first concerns the

launching of a new Global Programme on OSH and Environment, which will develop a
new strucrure to pool resources more effective for more effective global action (along the

lines of the I LO's International Programme for the Elimination of Child Labour, IPEC).
The activities of this new prograrnme will be based on three axes: prevention, protection
and promotion. It will take on a multi-donor approach, tar getting in the main Second and

Third World countries.
Another activity concerns the development of a "preventior culture". This approach links
quality of service and productiviry with occupational safety and health. Emphasis is placed

on sound managerial systems and volunAry action. The objective of this action progralnme
is to increase awaretress among managers and workers of the benefits of a prevention culture,
with a view to its more widespread adoption. A multidisciplinary approach is required and
in an increasing number of cases a safety culture has now been recognized as an integral
part of industry strategies to enhance competitiveness, credibility and occupational safety
and healflr perforrnance. A critical review will be carried out of experience in ttre development

of workplace prevention and is value in promoting occupational safety and health principles.
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It will also define ttre unifying concepts of prevention, protection and promotion, and identify
the technical, economic and ethical conditions that influence the implementation of an
effective prevention culture. The finding of this review will be included in a report, which
will examine the concept of working culhrres, including safety culture, labour protection
culture and corporate culture, and will highlight exarnples of good practices by enterprises,
with emphazsis on the importance of a participatory approach and the integration of
occupational safety and health into management practices. A practical guide will then be
developed to encourage a cornmitrnent by managers and workers to the implementation of
occupational safety and health fundamentals and of an occupational safety and health
management system in the enterprise. This guide will be used in workshops and seminars
at different levels.
Lastly, I wish to refer to a programme (aptly) called WISE (Work Improvement in Small
Enterprises). This approach has proved effective in generating solutions of simple and
low-cost improvements that link productivity with a safer and better workplace. Is application
has shown that improvement measures, including training, are effective when they focus
on (i) a multifaceted approach building on local practice; (ii) positive achievements and
feasible solutions which are locally attainable including low-cost solutions; and (iii)
learnhg-by-doing which directly involves managers through group work. A typical
prograrnme consists of a checklist exercise, group discussions of low-cost examples collected
from participants' enterprises, group work on proposing and implementing, within the
programme period, simple improvementso and final group presentations of planned
achievements. Many practical results were accomplished in WISE training courses in CEEC's
and developing countries. The methodology is being applied in ILO and other technical
cooperation projecs the world over. By providing real workplace oppornrnities, it is adaptable
and effective in varying local conditions, and a high degree of acceptance has been achieved.
Moreover, WISE is another exarnple of an approach where the basic message - that a good
working environment is also good business - can be successfully trammitted by different
actors, including the labour inspectorate, to ttre workplace level. And that, after all, is what
the discussion on costs and benefits of OSH is all about.

Notes
1. "Prevention" in the context of labour protection, and th e role of labour

inspection in this regard, is referred to in numerous International Labour
standards (e.g. ILO Conventions Nos. 81,129,155, 174 and others). However,
the special instruments on labour inspection (Conventions Nos. 81 and I29,
and Recomrnendations Nos. 81, 82 and 133), while generally conducive to,
and promoting principles of prevention, specifically address the issue only at
the pre-workplace stage (elf. paragraphs 1-3 of ILR No. 81 and paragraph 11

of ILR No. 133).
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lnternational comparisons of the economic costs of work
accidents and work-related ill-health

M. Beatson, M. Coleman
Health and Safety Executive

London, United Kingdom

This paper provides a brief review of recent studies that have attempted to estimate the

economic and social costs of work accidents and/or work-related ill health. Differences in
methodology are considered in addition to the results of these studies.

Studies covered
A study conducted by economists in the HSE and ttre Danish Working Environment Service,
on behalf of the European Commissionl, reviewed a number of estimates of the costs of
work accidents and work-related ill health, covering Denmark, Finland, Great Britain,
Norway and Sweden. This paper builds on that work. It reviews a more recent study
produced in Australia, as well as the latest costings produced by the Dutch authorities.

Results
Key findings ftom each of these studies are summarised in Table 1. The data suggests that
costs - either as a proportion of output or per person employed - were in most countries
in a range between 1 and 4 per cent of national output. Costs relative to output were estimated

to be lowest in Britain, with the highest cost estimates arising in Norway and Sweden.

Methodology
A report reviewing European research into the economic costs of road accidents (COST
313)'zdeveloped a thorough and comprehensive classification of all the relevant economic
and social costs involved in road traffic accidents. This framework would appear to be equally
applicable to accidents and ill health at the workplace.
Its comprehensiveness means that it is also an ambitious framework. Table2 presents an

assessment of how far the coverage in each national study matches the COST 313 framework.
Table 2 reveals numerous differences in flre broad cost categories included in national studies.

The figures prepared for the Nordic countries follow a similar methodology, but comparisons
with the British and Australian sfudies reveal wider differences. The Australian study, for
example, is the only one to explicitly cost calls on the emergency services. Both
British and Australian studies, in contrast to the Nordic countries, attempt to place money
values on the pain and suffering to victims. Only the 1992 Danish study attempts to provide
an illustrative estimate of the lost domestic ou@ut. Finally, the recent Dutch cost estimates

adopt an even wider perspective by estimating the cost of preventive services and legal
enforcement.
These differences in methodology are magnified when differences in the way costs are

measured are taken into account. For exarnple, the British study estimated the total number
of cases of work-related ill health from the results of a population survey, which relied on
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people's own assessment of their medical condition and whether it was caused, or made
worse by, work. In contrast, the Nordic country studies take existing estimates of the
incidence of ill health as a whole and then estimate the proportion of ill health that is
work-related using the scientific information available.
To give another example, the Dutch study measures the effects of accidents and ill health
on lost output though their impact on social security payments. This will be an imperfect
measure, to the extent that disability benefits do not fully capture productive potential. A
more common approach has been t0 measure lost output through earnings loss. A German
study (not reported here) used yet another approach, based on macroeconomic model results.

Conclusions
These differences in methodology are sufficient to make cost estimates of this kind very
difficult 16 ssm.pare. While all of the studies attempt to quantify many of the main economic
impacts, such as production losses and healthcare costs, the treafinent of non-marketed
effects, such as the impact of pain and suffering on victims' lives or the effect on their ability
to carry out unpaid work in the home, is less comprehensive. Extreme caution must be
exercised in making comparisons.
It is worth a6ting that none of the cost estimates reported in this paper cover all the relevant
costs. To that extent all are likely to err on the side of conservatism.

IaDle / Comparisons of estimates of the economic and social costs of work accidents and work-related ill health

Countrylstudy Base year Cost as percentage of national output
(base vsar)

Great Britain'

Denmarkb

Finlandh

Norwayb

Swedenb

0enmark

Finland

Australia

Netherlandsd

1 990

'I 991

1 991

1 991

1 991

1992

1992

1 992/93

1 995

1.4.1.5

3.8

3.1

6

8.3

4.3

5.5

4.1.

2.7

a

h

c

Excluding costs arising from accidents which did not cause injury.

Estimates prepared for the Nordic Council of Ministers, using a similar methodology.

The figure here is based on an estimated cost of A$ 1 5 billion. The report indicated, howsvsr, that costs could be

as high as A$37 billion.

The figure here is a best estimate of Fl 1 6.8 billion. The range of cost estimates is Fl 'l 2.9-22.8 billion.
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Note that al1 estimates of costs expressed as percentages of national ouq)ut are approximate,
being based on OECD data on national output and exchange rates.

Iafle 2 Costs elements included in national studies of the costs of work accidents and work-related ill health

Gost element GB Nordic

(1 990) coun.

triss'
Iss1)

Australia Denmark Finland Nether-

(92/93) (l 992) (1 992) lands

(1 995)

Medical costs:

First aid anbulance

Accident and emergency

ln-patient treatnent

autpatient treatnent

l\on hospital treatnent

Aids and appliances

Non.medical rehabilitation:

House conversions for the

disabled

0 c cu pa t i ona I reha bili ta ti on

[oss productive capacity

(gross or nBt):

Lost output of enployed
persons

Lost non-narket production

li.e. donestic, voluntary

work)

Future or potential loss of
produetion

0ther economic costs:
- tine spent vissiting the

sick
- lost production of other

household nenhers

x

x

x

x

x

x
x

?

?

,|
?

?

x

x

?

?

?

x

x

x
x

?

?

?

x

x

?

,|

?

x

x

(illustra.

tive)

?

X

x
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Cost element GB Nordic Australia Denmark Finland Nether-

(1 SS0) coun. (92/93) (1 992) (1 992) lands

triesa (1 995)
(1991)

Human costs:

Lossoflifeexpectanceof / / ? ? ? X

decreased victins

Physical and nental suffer- ./ X ,/ X X X

ing of their victin

Mental suffering of friends X X ,/ X X X

and relatives

Damageto / X ? X X /
property/equipement

Administrationcosts { X ? X X /

Policecosts X X ? X X X

Firsssrvicecosts X X ? X X X

Healthinsurance / X ? X X /
administration costs

Non-healthinsurancs ,/ X ? X X ,/
administration costs

leoal costs ,/ X ,/ X X ./

a The four country studies for the Nordic Council of Ministers were based on the same methodology.

Key:- / : covered by the study; X = not covered by the study; ? = insufficient information.

Sources: Classification from COST 313; entries in colurnns are judgements based on the
information available from country studies. For some of the studies, this information is
limited.

Notes
1. N Davies, N Marshall, P McCrea, M Beatson and P Lunde Jensen, 'The

Economic Appraisal of European Union Health and Safety at Work Legislati-
on', unpublished report to the European Commissior, Decembet 1995.

2. J-L Alfaro, M Chapuis, F Fabre (eds), 'Socio-Economic Cost of Road Acci-
dents', COST 313, Commission of the European Communities, 1994.
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The economic aspect of working conditions changes policy
and practice

L.M, Bjurstrcim
Ministry of Social Affairs and Health

Department of Occupational Safety and Health
Tampere, Finland

Economic aspects have not earlier been used purposefully in the working environment policy.
In the last few years our knowledge about the economic importance of working conditions
has increased. Attihrdes have also changed. Changes in the working environment policy
and in the prevention work on company level can clearly be seen.

In Finland an important target for the working environment authorities has been to reduce
losses to the national economy due to bad working conditions. According to calculations
the cost of work-related diseases and accidents is almost 4% of the GNP.
Measures to improve working conditions can be either profitable or non-profitable to the
company. Profitability depends on the working environment sector under consideration or
for instance on the appraisal interval. Nowadays it is very common to emphasize the positive
effects of good working conditions on productivity and quality.
There has been a lot of development work concerning analysing and calculation models for
the economic impact of working conditions. This gives new tools for the workplaces as well
as for the auftorities. At the same time the contert of the working environment policy and
the prevention work changes.

Introduction
Individuals, households and enterprises and other organizations try to attain well-being, and
they are expected to act in a sensible way for reaching that goal. This is presumably part
of a generally accepted economic theory, for example according to the American Gary
Becker, the winner of flre Nobel Prize in 1992 for economics. Becker thinks that economic
thinking directs all our decisions and behaviour.
What about the sector of working environment development? Do we take economic aspects
into account when developing the working conditions and the personnel's well-being at a
company level and on the other hand at the social level? It is justified to argue that the
occupational safety and health pohcy or the practical safety work has hardly been based on
systematic consideration of financial aspects at least in Finland or in the other Nordic
countries. On the conffary, a corrmon opinion has often been flrat economic thinking must
not be coruIected to questions concerning people's health and safety. However, it is reason
to ask if utilization of economic thinking and comprehensive objectives aiming at overall
well-being would not be the right way towards a more effective occupational safety policy.
In this respect we seem to be in the middle of an extensive process of change. We must,
however, avoid superficial economic considerations where ethical and economic views may
clash.
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There are some signs of change in respect of the economic aspect of the occupational safety
policy in Finland in the 1990's. The following are worth mentioning:
1) The working conditions committee set by the Government had wide discussions about

economic aspects and it proposed in its report (1991) a nurnber of developmental
measures.

2) llr 1992 a separate development prograrnme for working environment economics was

confirmed for the occupational safety and health admuristration.
3) ln the state budget of 1993 reduction of losses from the working environment to the

national economy was set as one of the objectives.
4) At the proposal of a tripartite working group, the Ministry of Labour carried out a

comprehensive development project in 1944-96.It was based on the needs of workplaces
to investigate the economic effects of the working environment.

The viewpoint of national economy
The aim of the Ministry of Social Affairs and Health is to reduce the losses bad working
environments cause to national ecotromy. It is reason to investigate the national economic
importance of working conditiorx in order to support a reasonable and efficient occupational
safety policy. Such macroeconomic calculations involve many theoretical and practical
problems, and the figures presented in public differ clearly from each other. According to

a calculation made by the Ministry of Labour tn 1994, the costs of work-related diseases

and occupational accidents were FIM 18.3 milliard, which was nearly 4% of the GNP
(Table 1). Half of the losses are caused by reduced productional input resulting from
disability.

Tahle I Costs of work-rslated diseases and accidents in Finland in 1 992

Sickness category Work-related Work-related
n/n No. of cases

c0sTs
FIM million

Tumors

Mental disorder

Nervous systsm and sense organs

Circulatory system

Respiratory organs

Skin diseases

M usculo'skeletal complaints

Accidsnts at work

4 n/o 700

50h
20 o/t

1g th

25%
45qn

33%
100 %

1 800

3 000

3 400

7 800

4 200

47 000

85 000

600

1 200

1 400

3 000

1 600

500

7 500

2 600

Total 1 52 900 18 300

The calculation shows the potential savings which would have been created in national
economy if there had not been any work-related diseases or accidents. So the calculation
does not ilnswer the question if ttre inputs have been adequate from the viewpoint of national
economy or well-being. It nevertheless helps us to proportion the importance of working
conditions into ottrer fearures of society. The calculation also gives us a practical tool for
assessing the significance of the different sectors of occupational safefy and health.
Ergonomics seem to be the most important target for development in the light of this
calculation. On the other hand, the importance of mental well-being is then not included
in the calculations.
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In many countries analyses of economic effects are made in courection with reforms of the

working environment laws. It is difficult to make good analyses, and their quality is indeed

varied. Their meaniug in decision making varies and is also unclear to some extent. However,

analyses are an important tool which tends to raise the level of legislative preparation work.
Within the European Union the evaluation of the economic effects of working environment
directives is part of the preparation process.

The viewpoint of corporate economy
National-economic calculations may well remain on a rather theoretical level and one calrnot

expect companies and workplaces to act in the way optimal to national economy. The business

economic viewpoint, which is based on the circumstances of each company, may be the

most important incentive for the development of working conditions today. The personnel's

well-being and working conditions in a broad sense are significant for ttre productivity, profit
and competitiveness of any company. ln the development of working conditions in companies

and other organizations, the input-output approach has become a useful point of view.
Outputs and inputs can be looked at by means of figure 1.

Figure I lnputs and outputs of workplace development

ln order to find out the ratio between the inputs and outputs of working conditions we need

analysing and calculation models. These can be invesment calculations, separate cost or
follow-up calculations for occupational safety or personnel economic calculations. Usually
companies follow their costs and benefits associated with working conditions quite

t49



occasionally. It is obvious that the economic importance of working conditions is usually
estimated as a result of inadequate monitoring or internal audit.
The large project carried out by the Ministry of Labour n 1994-96 (the Project on Working
Environment Economics) sought to find out the economic importance of the different sectors
of the working environment and to presert different kinds of models for analysis and
calculation. The project produced knowledge of the following subjects (there is a special
publication on each sector):
- workers' well-being and productivity
- working envirorunent in the service sector
- model for profitability assessment
- costs of sicloress absenteeism
- costs of disability pensions and staff turnover
- work climate and customer service
- working environment and productivity in industry
- human resource reporting.

It is clear that not all invesUnents in ttre working environment are firuncially profiable. When
the pshysical working environment is on a high level, as it often is in Finland, it may be
difficult to prove that invesfrnents in the physical working environment are profitable to a
compiuly. However, it is not up to working environment economics to prove the profitability
of the measures. Often they must be taken irrespective of profitability and the necessary
inputs are part ofproductional costs.
If the standard of working conditions is low - there are for instance heavy routines and many
risks of accident - investing in the working environment may be profitable. Studies often
show that invesunents in ergonomics are very profiable. It is clear ttrat financial profitability
depends on several factors, such as the satus of the company, the problem in question, time
span and the company's proficiency. Therefore it is reason to avoid generalizations about
the profiability of occupational safety. The following conclusion is perhaps still justified:
The wider concept of working environment we use, the more definitely we can say that
invesffient in the working environment is profitable. Figure 2 illustrates this argument.
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Figure 2 The well.being of the employee and productivity

Conclusions
The economic effects of working conditions are comprehensive and often difficult to find
out. Therefore this paper only tries to throw light on certain central aspects of the matter.
In order to be able to make systematic use of economic thinking in the occupational safety
policy, we must try to look at ttrings objectively without exaggerating or understating their
importance. In Finland we have found it sensible to divide the effects of the development
of working conditions from the economic aspect ir the following way (programme for the
development of working environment economics within the occupational safety and health
administration):
1) Development of the working environment which is profitable to corporate economies

- in common interest
- no obligations needed
- a question of information and knowledge

2) Development of the working environment which is profitable to national economy but
not to corporate economies
- public authority influences through legislation and supervision
- development of new economic incentives

3) Development of the working environment which is economically non-profitable
- public authority influences through legislation and supervision
- ethical aspects
- must be carried out as economically as possible.
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In enterprises and other organizations the needs and expecations are related with the question

what the economic meaning of the concerned problem is. Similarly, it is reason to suppose

that economic factors have their influence on the way authorities act. Figure 3 illustrates

the different roles of a safety inspector depending on whether the question is one of working
envirorunent development profiable to corporate economies or not and, on the other hand,

whether the minimum requirements of the law have been fulfilled or not.

Legality =
fulfils minimum requirements

Profitability at the

company level

Figure 3 Different roles of the authorities

In Finland some occupauonal safery inspect orates have started consciously to develop their
modes of action so as to make use of economic thinking in their inspection activities. The
Ministry of Social Affain and Health has in 1997 in cooperation wittt the occupational safety
inspect orates launched a separate development project in this sense.

Economic thinking has in recent years become an ever more important aspect in the

occupational safety policy and practical safety work. At least in Finland this has come up
as new kind of interest in questions conceming the working environment. At the same time
the cotrcept of working environment has been extended and matters related to it have

approached the different sectors of management. Economic thinking inevitably forces us

to look at many modes of action with criticism and to search for new methods. However,
this requires better follow-up and assessment of the economic siginificance of working
conditions both at the social level and at the workplace level.
However, economy is not an end in itself but it should serve the systematic development
of working conditions based on the objective of well-being in broad sense.

References
Working Environment and Economics. 1992. Development Prograrnme for the years I 993-
1994. Tampere, Finland: Ministry of Labour.
Economics of the Working Environment. 1997. Models produced by the Project on Working
Environment Economics. Tampere, Finland: Ministry of Social Affairs and Health.
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Case Study of Self-Administered Systems in Occupational
Safety and Health

W. Coenen
Association of the industrial lnsurance Boards (HVBG)

Sankt Augustin, Germany

K. Meffert
tndustrial lnsurance Board for occupational Safety and Health of the HVBG

Sankt Augustin, Germany

Introduction
Although occupational safety and health have been improved considerably in all countries

of the European Union over the past decade, there is no reason to be satisfied with the

position that has been achieved. European statistics (1) indicate that a total of 4.8 million
occupational accidens occurred in 1993, of which around 6,000 resulted in fatalities. What

these satistics fail to communicate is the suffering endured by the victims and their loved

ones.
The central question is how safety and health conditions in the workplace can be further
improved in an efficient marurer. With this objective in mind, the following questions arise:
o Which meflrs are available to generate a further reduction of the accident rate?

o Where to begin?
o What are the most appropriate prevention strategies?

The inclusion of efficiency considerations in preventior measures is indispensable. The

significantly scanter financial resources in practically every European couttry are one reason

why. ln addition, the relatively slight drop in the frequency of occupational accidents over
the past years also raises the issue of the efficiency and marginal utility of prevention

measures.

One method for estimating the existing potential for improvement of occupational safety

and health is to take a closer look at the size of firms in proportion to the specific frequency

of severe occupational accidents (figurel).
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In 1995, smaller companies with less than 200 employees, which comprise 99 .4% of all
enterprises in Gemrany, employed afuost 62% of the national workforce. As the upper part
of the illustration shows, the rate of severe accidents for which pensions are paid is, on
average, greater in small and medium-sized companies than in larger firms. This is partly
attributable to the fact that many small companies are active in relatively high-risk branches,
such as the building trade. If the frequency of severe accidents in these small and medium-
sized firms could be reduced to the level of that in large companies with more than 200
employees (i.e. to around 0.7 accident pensions per 1000 full-time employees), the annual
number of new pensions would drop by more than 10,000, or 3O% . Experiences of the past
ten years reveal that such a percentage drop in new occupational accident pensions is
accompanied by a fall in the total number of reportable accidents by at least half this
petcentage. Annual savings in terms of rehabiliation costs and pensions would then be in
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the order of DM 700 million. Cost savings related to lost production would even be many
times higher. Considering the fact that the reduction in occupational accidents accomplished
in Gerrnany during the past ten years has been of the same magnitude, this savings potential
is definitely realizable. (2)

The following promising prevention strategies will be discussed below:
o On the one hand, the development and introduction of specific prevention concepts

for small companies. The reason why the above-mentioned situation in large companies
is better than in small ones (which is probably the same in all European countries) is
that most large companies have their own Occupational Safety and Health Deparlnents,
which are often effectively integrated into their business operations. To attempt to
ftansfer this model to small and medium-sized companies is not possible due to the great
variety of business structures. The notion of including occupational safety and health
in a (de facto) third-party certified management system - a suggestion that is currently
being discussed on both the European and international levels - is less desirable for
small and medium-sized finns (3). Small and medium-sized firrns usually do not have
their own occupational safety and health experts and should, therefore, be supported
through other means. Here lies a task for the supervisory institutions: federal authorities,
accident and health insurers, as well as private service providers. The so-called
Entrepreneurial Model, a prevention concept developed by accident insurers and
specifically geared to small companies, will be discussed toward the conclusion of this
article.

o Efficiency also ensures that prevention is focused on those branches known to have
high accident rates. Certainly not confined to Gennany, an above-average number of
reportable occupational accidents occur in such industries as building, lumber, quarries,
etc. (2) (figure 2). The development of accident rates in the construction industry is
an indication that this priority strategy can indeed be successfully implemented. The
rate of severe occupational accidents leading to pensions has decreased by almost 42%
from 1985 to 1995, which is clearly higher than the average drop in all other industrial
branches (32.5%).

o Yet urother effective focus on prevention can be found if the accident rates are viewed
in connection with operational activities. Figure 3 shows the main points regarding
reportable accidents and severe accidents resulmg in pensions (4). Clearly higher than
the other figures is the rate of accidents that occurred in connection with operation of
machinery and tools, intemal transport, or in connection with stumbling, slipping and
falling. These three types of accidents accounted for around 213 of the 1.5 million total
number of accidents which occurred in 1993. Stumbling, slipping and falling, and more
specifically, falls from a height and falling from ladders, are also the main causes of
severe accidents, ofwhich every fifth to tenth occurrence is so severe that they result
in pensions.

o The demonstrated focus on prcvention can still be further strengthened when accident
insurers select from the great diversity of member companies those companies that
because of their accident record were obliged to pay the highest premium possible over
the past five years. These companies are then given specific advice and instructions
with a view to reducing the risk of accidents. The result: Already after one year, the
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Accidents at the workplace
Repoiloble occidenls per 1,000 full-time workers in iidustry (1995)

Reporloble occidents
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occupotionol diseoses

Frequency of reported occupational accidents in various industries.

frequency of accidents was clearly down by 40-50% and, in one case, even by 80%.
There now are many such integral management consultation models, all of which are
producing positive results, also from an economic perspective (5,6).
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Figure 3 Frequsncy of reported occupational accidents and new occupational accident pensions in various areas.

The highlighted approaches to prevention serve as examples that could be further extended.
They show that accident insurers, through their experiences and statistics, can make a
worthwhile contribution to the improvement of occupational safety and health.

Occupational Accident Insurance in Europe
This section discusses the role accident insurers play in European occupational safety and
health in general terms, without going into too much deail. Focus is on systems with a high
level of administrative autonomy, that is, those providing for a higher degree of autonomy
and flexibility in occupational safety and health for those who are principally afflicted:
employees and employers. To begin with, it is practical to take a close look at the obvious
similarities among the systems, while also investigating the differences between industrial
accident and occupational disease insurance systems in Europe.
In each and every European Union member state, people who work for someone else are

insured against occupational accidents and occupational diseases on the basis of legal
regulations. There are, howevern great differences in the structure of accident insurance
schemes, their legal status, and their relationships with other social security domains and

sate-operated services. The spectrum spans from self-afuninistered or independent systems
(Germany, France, Italy, Luxembourg, Austria) to state-controlled systems (Great Britail,
Ireland), and those wittr partial private status @elgium, Denmark, Finland, Portugal, Spain).
In some countries (Greece, Ireland, the Netherlands), accident insurance rehabilitation
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benefits are covered by health insurance or state-operated health services (Great Britain,
Ireland, Porfugal, Spain), while other countdes have an independent, unique system
(Gerrnany, Luxembourg, Austria).
All employees, along with the self-employed, school children, students and other groups,
are insured, either under a national or under a private scheme. In addition to being insured
against occupational accidents, most people are also insured while travelling to and from
work. This is not the case in Great Britain, Denmark and, in part, Italy. Regulations on
payment of benefits in the form of services and cash benefits, as well as on the taxation of
insurance payments differ so much that only the relevant literature can be referred to here
(7,8).
Setung aside the extensive, tax-financed solution applied in Great Briain and Ireland, accident
insurance is financed primarily through employer premiums. In some countries (Denmark,
Germany, Finlmd, France, Italy, Luxembourg, Portugal, Spain), these premiums are based

on the level of risk or the risk classification. Other countries (Belgium, Greece, Ireland,
Austria, Sweden) have a more or less flat-rate premium volume based solely on the total
volume of wages and salaries. State subsidies only exist in legally arranged exceptions
(Greece, Luxembourg), or in special areas such as agriculture (Germany, Finland) (7).
The social parbrcrs, as the ones specifying the content of self-administered systems, are often
represented in the decision making bodies of the accident insurance industry, though with
very distinct responsibilities, degrees of influence and opportunities to specify the content
of the systems. In many countries, accident insurance includes far-reaching prevention
obligations in regard to industrial accidents and occupational diseases (for example, Gemrany,
France, Luxembourg, Austria). Denmark, on the other hand, does not have this obligation,
while Spain and Italy only have it to a limited extent. Yet it is self-administration that can
have a great influence on preyention in the realm of occupational safety and health.
It is not possible to investigate every commonality, difference or detail within the limited
time allowed for this presentation. Therefore, please refer to the relevant literature (7-15).
Special reference is made to the European Forum of Insurances against accidents at work
and occupational diseases (8). It was founded in June L992by the occupational accidents
and diseases insurers, and its objective is to promote the idea of a specific insurance against
occupational accidents and occupational diseases. Insurance institutions from ten EU and
EFTA nations now participate in this forum.

Principle and effect of self-administered systems in Occupational Safety and
Health based on the German example
Self-administered insurance systems in occupational safety and health are, first and foremost,
characterized by the effective, equality participation of those who are directly effected by
occupational accidents and diseases. That includes, on the one hand, 1trs smployees, who,
in the end, are the victims of inadequate safety and health in the workplace. On the other
hand, there are the employers, who are not only fully responsible for occupational safety
and health policy, but who must also carry the financial burden.
In Gennany, as well as in some other European Union member sates, this hundred-year-old
principle of accident insurance has been successfully integrated into the modem social market
economy system. In addition to self-administration by the social parfirers, the cornerstone
of German accident insurance is the simulaneous responsibility for prevention, rehabilitation
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and compensation (16-19). 1fujs implies that the primarily afflicted parties, i.e. employers

and employees, have access to all the necessary instruments with which to have an efficient
and effective influence on occupational accident and disease rates. Moreover, they have the

opportunity to create and further develop such instruments.
The new legal sffucture of German accident insurance, which was introduced in 1996 (20,21),

not only reconfimred ttre tried atrd tested principle of shared responsibility, but also expanded
it in terms of content. For example, the statutory prevention obligation has been expanded

to encompass the prevention of work-related health risks (22,23). The compensation
regulations have remained unchanged.

occupational accidents,,
per 1 000 ftw

1960-1 99s

new accident
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1960-1995

influence
via prevention

influence
via rehabilitation

Figure 4 Schematic representation of the process of self.administration in accident insuranes by the social partners.

Figure 4 is a schematic representation of the basic process of self-administration in accident
insurance by the social parmers. Employers and employees have an effective influence on
the system as a whole. First of all, they have the power to influence accident and occupational

disease rates through many and diverse prevention measures. They can furthermore regulate

ffeaunent and occupational re-integration into the workforce by means of medical and social
rehabilitation measures. The histogram in the upper half of the illustration represents the

result, the so-called "humanitarian balance". The frequency of all degrees of occupational
accidents and, inparticular, severe accidents has clearly declined by 63-65% over the past

35 years (1960-1995). Fatal accidents have even fallen by around 77% (2).
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This considerable humanitarian balance is accompanied by a positive economic balance.
Although cost increases for premium and rehabilitation measures affect accident insurance
as much as other social securities, the average rate of accident insurance is lower today than
35 years ago. This rate stood at 1.46% in 1995, compared with l.5l7o in 1960. Furthermore,
tlre accident insurance contribution to the social budget has dropped from2.2.% to 1.5%
in tlris period, while the 3.58% share in all social security premiums is clearly lower than
rhe 5.83% in 1960. These are imporant criteria for the economic assessment of the accident
insurance system.
An estimation of Gennany's industrial economy in 1993 revealed the following: If the

accident rate remained the same as in 1960, the rising amual premiums to be paid by
companies would be DM 8 billion higher, that is some 50% (24). This positive economic
balance of prevention is not only applicable to the German model of accident insurance.
At the "Third International Congress on legal-medical aspects of work injuries", held in
Munich in March of this year, it was established that where organizations are simultaneously
responsible for prevention, rehabilitation and compensation, premiums for accident insurance
arnount to I .3-l.5Vo . Other systems that only offer compensation have an average premium
volume ot3-4% (25).
The effects of self-administered, independent occupational safety and health systems have
been described in detail in (16-18). A few points should be highlighted here:
o they relieve the govemment from obligations regarding accident insurance as a whole,

as well as regarding many other monitoring and regulating measures needed to improve
occupational safety.

o they comply alnost exactly with the subsidiary precept.
o stabilizing the business climate, they are socially tolerable and promote acceptance

because the equal representation of the social parfters institutionalizes a balance of
interests.

o they have a supportive effect for employers and employees in their prevention efforts.
o they are business-oriented through the branch-specific division ofthe accident insurance

industry.
o they comprise regulation mechanisms affecting the number of accidents and occupational

diseases and the costs.
o ttley enable and secure cost and expenditure transparency.
o they help identify causal relations of injuries and their origins.
o they provide financial prevention incentives, e.g. through risk-specific premium

graduation and a system of rebates and supplements. Here, too, the aforementioned
Intemational Congress in March of this year ascertained that target-oriented incentive
systems function best when prevention and insurance are the responsibility of one single
party (25).

Prevention Instruments
Accident insurers in Germany have developed a multi-faceted set of instrurnents for regulating
and supporting prevention in businesses (24). These instruments have differing approaches

and are aimed at a variety of target groups. It is important to regularly gauge their
effectiveness and efficiency, and to adjust them to the changing legal and corporate
conditions. The legal foundation for German accident insurance that was newly created in
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the aunrmn of 1996 (2)l2l) - the Accident Insurance Classification Act - has reconfirmed

that the accident insurer are is responsible for prevention and has expanded its content' This

and other currert developments are discussed below.

o Extension of the prevention obligation of accident insurers

The EU framework directive for occupational safety and health came into effect in

Gennany n 1996 through the Occupational Safety Act (26). It extended the prevention

obligation for employers, who are now required to take occupational safety and health

measgres to prevent occupational accidents and work-related healttr risks, and to design

a hurnane workplace. The concretization of occupational safety and health measures

to be taken is based on an assessment of existing and potential dangers in the work

envirorunent. Accordingly, the prevention obligation of accident insurers, which up

till now only comprised the prevention of occupational accidents and occupational

drseases, has been extended to include the prevention of work-related health risks (20,

21). This meant that accident insurers have had to modify their prevention measures

(22, 23). The rules and regulations of accident insurance in particular have to pay

attention to work-related risks for life and health. Also, this extended obligation will
goyem all future consultation and monitoring of companies, training and in-service

training, the content of occupational medical prevention, testing and certification of
products, as well as research by accident insurers. Of special importance in regard to

occupational safety measures, in which the accident insurance institutions advises and

monitors companies, is thg implemeiltation of corporate risk assessments and of all

measgres intended to counteract imperfections in organization, qualification, inforrnauon,

and cooperation.
o Cooperation of the supervisory institutions concemed with occupational safety and health

The new legislation has also redefined the obligations of the supervisory institutions

responsible for occupational safety and health. This includes the obligation for the

federat supervising authorities and the inspectorates of the accident insurance institutions

to cooperate and the obligation of the health insurers to cooperate with accident insurers

in the prevention of work-related health risks. The concrete implementation of this

cooperation is well on is way and is supported ttrough a series of mutual projects (29)'

In consideration of the scarcer resources for occupational safety and health, the

significance of cooperation now emerges as even more important.
o Occupational safety and health in small and medium-sized companies

With the national implemenadon of the European framework directive for occupational

safety and health, a new, promising foundation for improvement of occupational safety

and health in small companies has been developed by the German

berufsgenossenschaften: the so+alled Entrepreneurial Model. Special training for small

businesses, which in some branches will be offered and utilized quite extensively, is

intended to inforrn and motivate decision-makers in business and to enable ttrem to take

control of and implement occupational safety and healttr in their companies. The strongly

branch-specific orientation sf this relatively new measure has gone down well in small

companies. Experience gained so far indicates that the Enrepreneurial Model is a highly

effective and efficient means of elevating occupational safety and health in small

companies to a higher level (30).
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Abstract
The paper presents a project with the objective to provide a basis for development of a risk
based inspection sfrategy for the Norwegian Labour Inspectorate. A model that applies risk
management concepts and risk theory within the area of occupational health and safety is

described. A nsk based inspection strategy implies that analyses and decisions concerning
inspection plans must be made both at the national and at the regional inspectorate level.
An overview of the distribution of risk for the country as a whole and between branches
is needed. In addition, the local knowledge of regional inspectorates is a necessary element
of the strategy. Data needs in order to implement a risk based inspection strategy are

described.

Background
The Norwegian Occupational Health and Safety Inspection System is based on the Internal
Control concept. The main principle of Internal Control is that enterprises themselves are

obliged to esablish a Management System for occupational health and safery based on general

quality management principles. This implies that inspections must to alarger extetrt be carried
out as System Audits. This is a rather challenging concept which requires careful plarming
of inspection activities.
The authorities are faced with austere requirements conceming cost effective use of resources.

There is a considerable gap between what is desirable and what is possible with respect to
available resources for occupational health and safety inspections. At present the Norwegian
Labour Inspectorate has resources to visit only about 10 percent of the country's enterprises
annually.
The idea of Risk Based Inspection is suggested as a means to satisfy the need for more cost
effective use of inspection resources and implies that inspections are pla:med according to
the level of occupational healttr and safety risks in ttre enterprises. Such a Risk Based Strategy
implies three challenges to the Labour Inspectorate:
1. Survey of the Labour Inspectorate's area of responsibility in order to identify where

the largest occupational risks are occurrhg.
2. Concentration of inspections to enterprises with low motivatiotr for systematic

occupational health and safety work.
3. Concentration of the inspection efforts on enterprises and occupational health and safety

problems where employees will benefit the most from improvements.
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Working envirorxnent is characterised by many different kinds of risks (injury and sickness).
In order to develop a risk based inspection strategy, the various risks must be compared
and weighed in relation to each other. Elaboration of the use of the risk concept within the
domain of occupational health and safety is therefore required.
Assisted by SINTEF Industrial Management, the Norwegian Labour Inspectorate has
suggested a model for preparation of inspection strategies based on general principles of
Risk Management. The feasibility of the model is presently being examined.

The model implies four steps of analysis and decision makhg, see figure 1.

CENTRAL
LE)/EL

I

-T-
I

LOCAL
LEVEL

I

I

Figure I A Risk Based inspection strategy, Yates, F (ed): Risk-taking behavior. Chisester, Wiley, I 992.

STEP 1: Risk identification
Reports of injuries and diseases caused by working environment are of course already being
collected on a national basis. To obtain a more complete overview of occupational risks,
data from mandatory reporting to the Labour Inspectorate will be supplemented with
information held by the Norwegian Social Security Agency on occupational diseases /injuries
and other relevant sources (e.g Norwegian hospital data base).
On this basis an overall evaluatiotr of occupational risk in the country will be compiled in
a risk criticality grid. This involves stipulation of the frequency of different categories of
losses (injuries and diseases) and measurement or stipulation of the magnitude of losses (e.g
in loss classes).
In order to clanfy the use of the risk concept in connection with Occupational health and
safety, the project has adapted the following definition of risk (Yates , 1992):
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where:

Risk' : P(Loss)' @V(Loss)'

P(Loss) : The probability of a loss (i.e. injury or sicloress)
V(Loss) : The value of the loss, and 0 signifies the mathematical operation
(not initially defined, addition, multiplication e.l).

Estimator for Probability of loss: Frequency of cases pr. category of loss divided by exposure
(total man-years or man-hours)
Possible estimator for the Value of loss is presently under consideration and could be one
or more of the following:
1. Man hours/ man-years lost as a consequence of occupational injuries and diseases

2. Loss of welfare caused by occupational injury and diseases

3. Societal costs (medical and care ) of occupational injury/disease
4. Predfined loss classes established by expert evaluation
5. A loss classification system similar to those used in insurance

ln order to identiff branch specific risk profiles, the risk criticahty grid for the country as

a whole is broken down into separate branch grids - figure 2.

HiSh

LOSS
FBEOUHCY

\

HiSh

Figure 2 Risk criticality grids at country level and branch level

Branches and categories of occupational risk with high frequency will be prioritised for
further study. This priorities are made based on gomparison between branches .

a) Some occupational health and safety risks may defy risk evaluations.The suggested
model assumes risks estimates may be based on reported injuries and diseases. This
approach might overlook some important occupational health and safety risks, e.g where
the causes of the damages are difficult to evaluate, or the consequences of exposure

Lil Loss
VME
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are not fully known yet. In such cases expert evaluations may be applied. Relevant areas

are:

b) Diseases and darnages to health caused by unfavourable psycho-social worlong environ-
ment

c) Possible diseases following from bad indoor climate
d) Diseases with long period of latency from exposure to outburst e.g some types of cancer

STEP 2: Risk evaluation
In order to identify what risk factors should be focused in the annual work inspection plan,
a Working Environment Risk Model is applied - figure 3. The model classifies potential
work environment risks into four categories, physical-, chemical-, organisational-, and
psycho-social risks. The first trsk in the evaluation is to identify what is known about the
extent of each type of risk in a given branch. The next task is analysis of the assumed
efficiency of the system-barriers which should prevent the potential risks fonn resulting in
unwanted exposure to hazards. tn Norway the primary system barrier within the enterprise
is ttre Internal Control System which consists of the preventive means and the emergency
preparedness. The analysis ofthe efficiency of the Internal Control will be based on search
in stored knowledge from earlier inspections and from research.

The next task is to evaluate the importance of each occupational risk problem identified in
the analysis, by comparing to what is known about unwanted exposure to hazards from earlier
cite inspections. Following this, the risk problems in question are evaluated by comparing
the findings to what is known about unwanted consequences in the form of injuries and
diseases. To complete the analysis of consequences, infonnation about the seriousness of
the final losses for individuals (e.g. pennanent handicaps) and the society (hospital and care
costs) are sought out.

Based on the results from these analyses, recommendation will be made to the local
inspectorates with respect to:
* Prioritisation of branches

Selection of occupational risks and risk factors to be focused
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Figure 3 Working environment Risk Model

STEP 3: Prioriry of enterprises
Local annual inspection plans will be prepared based on the centrally issued directives.

The local inspectorates' knowledge of and experience with enterprises within their district
should be used in implementation of the general inspection strategy.

STEP 4: Selection of inspection and sanction forms
Inspection method and if necessary sanctions, should be selected according to the enterprises'

competence and motivation for occupational health and safety work - figure 4.

The main inspection methods are System Audits and Verification.
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Figure 4 lnsepction modes adapted to the enterprise's occupational health and safety situation

Data needs
The data required to estabtsh a complete system for Risk Based Inspection can be separated
into three main data bases, data on the extent of health and safety problems, knowledge of
health and safety risk factors and inspection experience - figure 5. In order to enable the
Risk Based Inspection System to have leaming abilities, new knowledge and experience from
inspections will continuously be added to the existing data bases.

lrpcitions $stemAudts
Verifications

t70



CASE DATA

INJUBY, SICKNESS, ABSEN]EISM AND

OTHEF WORKER PROBLEMS CAUSED BY

WORKING CONDMONS

IC{OWIEDGE DATA

OHS CONDTflONSAND RELATION TO

INJURY, SIC(NESS, ABSENTEISM AND OTHER
WORKEBPROBLEIVS

EXPERIEilCE DATA

INSP ECTOBATE'S COMPANY CONTACTS
AND OTHER LOCAL EXPERIENCE

Figure 5 Data bases required in a Risk Based lnspection Stratsgy

Conclusion
The idea of Risk Based Inspection is suggested as a means to satisfy the need for more cost

effective use of inspection resources and implies that inspections are planned according to
the level of occupational health and safety risks in the enterprises. The present study has

demonstrated ttrat in spite of the area's many incommensurable kinds of risks, Risk
Management can in principle be applied to the area of occupational safety and health. The

challenge ahead is to obtain the necessary data to make risk evaluations feasible. This is
primarily a question of the quality of health and safety reporting, better use of available

information, and of cooperation between the parties in working life.

RISK EVALI'ATION

Fr-,,
I I /)

COIIPANY OHS
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A Cost Effective Way to lmprove Working Conditions in
the Construction lndustry

T. Grondsma
Netherlands School for Advanced Studies in Construction

Delft University of Technology
Delft, The Netherlands

Summary
In many Westem European counties the operative syst€m of regulation on 'safety and health
at work' (OSH, Occupational Safety and Health) is one of self-regulation. However, this
system does not display the expected effect on the improvement of OSH. Supplementary
policy insffuments are required, especially in a sector like the construction industry, a sector
with subcontracting and relatively maly small and medium-sized enterprises (SME's).
This paper argues for the covenant as a policy means. The covenant is a written and signed
'gentleman's agreement', to be agreed on not only between the government and the
construction industry, but also between the industry and its firms.
However, coverumts alone will not be sufficient. Externalities are the main reason for not
incorporating OSH-improvements in the economic calculations of enterprises. First of all
SME's should be compensated for extra OSH-efforts. Furthermore information campaigns
should be set up. These policy means together may provide an effective mixture of policy
instruments, being worth their costs.

Introduction
Since the seventies most Western European countries have enacted law on 'safety and health
at work' (OSH, occupational safety and health), i.e. the United Kingdom since 1974, Norway
srnce 1977 , the Netherlands since 1980. This law is intended to change the behaviour of
employers and employees to provide safer and more healthy working conditions and
production processes.

In spite of the legislation the situation on health and safety in most countries does not show
much progress. ln the United Kingdom for example, there was a decline in fatal and serious
accidents up until 1980, but this ffend has not continued into ttre 1980s (Dawson et.al.l988i
42). Evw in the Scandinavian country Norway, which has a long tradition of realizing work
reforms tluough legal-administrative strategies, figures about workplace accidents and ill-
health absenteeism demonstrate nearly progress, which is the reason for the introduction
n 1992 of a new regulation (Saksvik, 1997).
This paper advocates a mixture of policy instruments, which could improve the OSH-situation
in the construction industry in a cost effective way. The covenant is the most important
instrument ir this mixture.

Self-regulation in Safety and Health
In the United Kingdom, as in the Netherlands ald Denmark, 'safety and health policies'
are based on the doctrine ofself-regulation. In this doctrine the law provides "a regulatory
framework within which those in urdustry could themselves undertake responsibility for
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safety at work" (Dawsoa, et.al. 1988: 3). As a consequence national goverrunents leave

actions on safery and health for the main patr to the individual finns, i.e. to the local or micro
level.
Dawson et.al. report about case studies in three industrial sectors: the chemical, the con-
sffuction and the retail sector. They conclude that the essential elements for effective self-
regulation are, besides awareness of the problem and knowledge about it, the willingness
t0 act and the capacity to act. However, being able and willing to act often don't go hand

in hand: "there may be a problem of the capacity of those involved to pursue policies rather
ttran tlreir willingness to do so" (1988: 176). The OSH-actors within enterprises are mostly
safe[z officers and/or safety representatives. They are "weak players in capialist enterprises"
(Cutler & James 1996:763), nonnally not in a position to decide about company goals and

means. The motivation of senior executives and line managers seems to be a more important
ingredient in ttre OSH-policy of firms; line management has to be responsible (Dawson e/.cl.
1998: 176).
According to this conclusion the Dawson case studies indicate that industrial structure is
a major variatrle. The chemical industrial sector is a sector of large enterprises, which are

fixed on location and have a hierarchical internal structure. In such situations, OSH-issues

will be relatively easy embodied in company policy. The other sectors show a different
industrial sffucture, which in the next paragraph will be demonstrated for the construction
industry, a relatively risky sector with a high proportion of SME's.

The Construction Industry
According to a recent study the percen0ge of absenteeism in the Durch construction industry
shows a decline since 1990, but it is still considerable higher than the average (Korbijn 1996:

159): the construction industry is 'unhealthy'.
As Dawson et.al. stress (1988: 176-179) two out of four cases in which self-regulation is

not effective, are coilImorr in the construction industry:
- In small firms effective safety management may be inhibited,
- Subcontractirg and self-employment weaken management control systems.

The issue of the safety caps provides a well-known example. Difficulties are experienced

when convincing dre workforce to wear their safety caps on construction sites or motivating
them to carry out other preventive actions. More generally, it is hard to control the

implementation of safety rules.
The OSH-problem in the construction indusfry is related to the organizatron of the building
process (Korbijn 1996 157-158). Many SME's participate in this process, while functions
are strictly separated, and firrns meet each other on constructiofl sites in changing

combinations. Hence, stable coalitions between firms are nearly forrned and responsibilities
remain separated, even if there is the will to do a safe and healthy job. And due to
subcontracting there is no effective hierarchy on construction sites. This is seen especially

on small and medium-sized sites: there is a positive relationship between size of site and

obeying the safety hehnet rule (Dawson et.al. 1988:- 127).
The question now is: What can be done to improve the safety and health situation on
construction sites? How car we cope with the construction industry's high number of firms,
of which the majority is relatively small? In the next paragraph I argue for the covenant as

a supplementary policy instrument.
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Covenants as Policy Instrument
According to Dawson et.al. (1988:268), if the limits of self-regulation are manifest, (more)
enforcement will be needed to bring about the desired effect. But in my opinion a different
policy instrument could be used: the covenant (Grondsma 1997). A covenant is a written
and signed agreement between two agencies A and B, stating ttlat agency B promises to bring
about a specified policy goal on which both reached agreement, within a specified period
of time. So, agency A does not dictate the behaviour of B, but appeals to B's own
responsibility to do as promised.
Nomrally, covenants will be signed between central govemment and an industrial branch
(Van der Ent, 1996). However, it will be impossible to determine a OSH-covenant between
cenffal govemment and all enterprises in the consffuction industry, given the characteristics
of the industry. The best way to cope wittr this problem may be t0 make a 'two step covenant
ladder': govemment and branch organizations in the construction industry make up the top
step, and branch organization and (groups of) construction firrns make up the lower one.
At the top step there are covenants between govemment and branch organizations, at the
lower step between branch organization and (groups of) construction firms. Thus, branch
organizrtions in the consffuction industry have to play an important intermediating role (see

also Wilthagen 1996), given the impossibility to take ttre OSH-stair 'two at a time'.
In the period 1989-1995 the Dutch govenment concluded covenants on OSH-matters in
some industrial branches, under which the construction industry. Due to disappointing results,
the recent trend is to put more bets on the horse of financial incentives to activate OSH-
responsibilities. However, the path of the covenants will not be abandoned entirely (Van
der Ent 1996: 520). The legal quality of the covenant is improved and new experiments
can be carried out in the Netherlands.

Subsidies and Information
The Dawson case study indicated a significant relationship between the activities of CONIAC
(the Construction Industry Advisory (smmi11gs, established 1978, Dawson et.al. 1988i
192-L93) and the activities and policies of Iarger consffuction firms. It also showed that many
smaller firms were more or less untouched (1988: 206). In line with this conclusion one
can have serious doubt if a system of covenants alone, also in its best legal form, will be
conclusive enough to improve the OSH-situation in the construction industry. Financial
support may be necessary, especially to SME's.
We can distinguish two t,?es of costs in OSH-matters: those of a 'hardware' kind and those
of a 'software' kind. 'Hardware' costs, on the one hand, are costs made for special tools
or robots. In other branches of industry hardware of this kind is a normal feature. In the
consffuction industry such innovations nowadays are extending, because of its positive effect
not only on safety and health but also on productivity. 'Software' investnents, on the other
hand, are (for instance) investnents in communication, consuladon and personnel training.
They seem to generate no direct output, but research shows that the effect/cost-ratio for these
costs can be bigger than one, depending on the way immeasurable effects are quantified.
Most firms are unaware of this fact and they may be very surprised if indicated to it, as a
Finnish project shows (Ahonen 1997).
But even if employers are aware of the positive effects to their firrn, there still is a problem:
the free market of Adam Smith does not work well in OSH-matters. Many improvements
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have positive extemal effects: they not only have positive (fuanctal) effects for the employer
and for (the well-being of) his employees, but have also positive effects on people outside

the firm. Therefore, the benefits of many OSH-improvements will not be fully incorporated
in the economic calculation of the employer, as was sfiessed also on the European Conference

on Costs and Benefits of Occupational Safety and Health 1997, Scheveningen, and

invesfitrents of (above all) a software type will be much too low from a social welfare point
of view (De Koning et.al. 1996: 7l-74: Yut den Doel and Van Velthoven 1993: 34-36,
90-91).
Financial compensation can be a good way to cope with this problem. This holds especially
for SME's, because in these enterprises improvement costs are relatively high compared

to overall production costs. A promising example of such financial compensation is the Durch
plan to fiscally stimulate SME's if they make invesfinents to reduce noise pollution and to

improve operating with toxic materials (Opening Speech by the Secretary of State of Social

Affairs and Employment, F.H.G. de Grave, on the Conference, May 28, 1997,
Scheveningen/The Hague). Instruments like this bring micro-costs, the cost on firm level,
nearer to macro-benefits, the benefits for society as a whole.
As the Finnish project shows, it is important to give enough information about the benefits

of OSH-improvements. The Construction Chart Book of the USA Centre for Protect
Workers' Rights (CPWR 1997) is an interesting example, for employers and for employees.
For, employees are often not aware of the dangers they are exposed to (De Jong, 1996).

Conclusions
If self-regulation does not work well, govemment has a couple of choices. On the one hand

it can strengthen the regulation and sharpen the control mechanism. However, the 'regulation
costs' of such a system to society are high. On the other hand it can appeal more to the

responsibility of private firms by a system as advocated in this paper, which is a combination
of de-regulation and self-binding, supported by subsidies and information campaigns. This
option will be cheaper than the first one. Therefore, it is an effective govemmental strategy,
being worth its costs.
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Costs and Benefits The French point of view through
Occupational Medicine

S. Chaabane, H. Seillan
Preventique Securitd

Bodeaux, France

Introduction
Scope ofthe problem
During the last election campain (1997) n France, Former Prime Minister Edward Balladur
said: "France has the second highest expenditure on health protection in the world., yet it
is far to be in the second position in so far as health and well being of the population are

concerned"; "there is a problem of efficiency". He added. Cost/Efficiency in the management

of the public institutions has been of the major ttreme of the cam pain.

It is not the purpose of this paper to deal with this rather broad issue. But the same
problematic affects the field occupational health and safety (OHS) This paper addessses the
roots of the problem from the side of occupational medicine. It looks at the opportunities
for change under the European legislation influence. It draws on litterature on the debate
following the implementation of the European Framework Directive (E.C, 1989) and on
a survey on the subject conducted via the Pr6ventique-S6curit6 review.

A number of institutions and groups with strong legal, historical a n d rrstitutional backing
are involved in the field of OHS: the Labour Inspectorte (LI), the Social Security Funds
(SSF), the Occupational Medicine (OM) and the Healttr and Safety and Working Conditions
Committees.(Hswcc) In-house OHS departrnents atrd the appoinUnent of OHS specialists
is left at the descretion of the employer. But most large and medium sized companies do
have such structures in one form or another.
However, OM is regarded as ttre keystone of the French OHS framework. Any change may
only be envisaged from this particular side.

It is inevitable to look at the problem from the European perspective, b u t there are some
imporant observations which need to be expressed before induldging in such an exercise.

Background elements
Harmonization in Europe has now been a subject of debate for more than ten years. But
alks and dicussions on comparisons of management models in the various dimensions of
the social and economic spheres are still going on. The main management models related
to OHS under discus ion are the Anglo Saxon, the Gerrnan and the French. None of them
has achieved miracles in the prevention of occupational accidents and diseases and therefore
none c an claim suprimacy over the others.
It is true that hannonization cannot be forced overnight upon any country a s there are more
urgent local economic and social problems to be solved. Nevertheless, the ingredients of
it are already present: greater freedom of movement of goods, people and information
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together with ease and speed of communication. These ingredients are pushing countries
to review their management policies in every single sector both for compatibility a n d
running costs purposes. The deeper, in the political, cultural a n d organisational structure
of the country, the model has its roots, the greater the pressure needed to envisage any
modification, be it improvement.

- The French model of prevention of occupatioal accidents and diseases has been
developed on the basis of the social model of the late 19 th.century. It is still very much
influenced by individualism as reflected by the employer's duty and the functioruring
of O M together with the compensation framework, for examples (Seillan 198 l).

- Compared to Germany and Briain, France is a very regulated country (Kessler 1995).
The roles and missions of institutions and bodies are specified in Law. This is the
important characteristic of the French adminisuauon and civil service.

- The employers' duties in connexion with OHS are a sum of heterogeneous statutory
provisions lacking principles (Seillan op.cit). These provisions place the worker in a
situation of an object rather an actor and at the same time remained non effective in
terms of dissuasion until lately.

- The workers' participation and role are peripheral, even after the CHSCT (HSWCC)
Law of 1982 (Chaabane 1985).

- Institutions of experts like occupational medicine and the regional arrns of the SSF,
have been, since their creation in the late 1940 ies, functionning rather remote from
the decision centres and the workplace . They have n o t envisaged their role in the
sens of cost-advantage. (Chaabane op.cit.).

- The whole frame wok is under fte supervision and control of the L I. But there again,
lack of efficiency has characterised their role mainly because t h e functionning of the
institution is more administrative and individualistic. (Chaabane op.cit).

The role of OM in france

Legal Framework
Occupational medicine was introduced and regulated by the Law of 11 October 1946.
Subsequent legislation on OM was concemed with its extension to cover all types of
professional activities and by 1952, itbecane compulsory to provide a service in all industrial
and commercial activitres. Transport activities were included in 1955. Collieries and Quarries
in 1959, agriculture in 1966, domestic work such as janitor of public building, warders and
house keepers in 1971 and part time labour tn 1972.
Provisions of the Law ot 1946 have been modified by the Law of 20th. March 1979, but
only with some change in the role of the occupational physician. Both Laws are codified
in the current Code of Labour. In the first Law 25 articles out of 31 (80%) arc devoted to
the organisational and adminisffative issues of OM structure and services and in the second,
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40 out of 58 (70%). Between the two and up to now there are official Memorunda issued
from the Ministry of Labour and are mainly explanations and recommendation related to
points in the laws.
One of these Memorunda (13 June 1969) recommended the OP to spend one third of his
on prevention a:rd on activities on the workplace. It specified t h e content of the activity
in the following way: "a study of the workplace" and "anaysis of dangers relevant to the
activity of the undertaking he is in charge of" . This recommendation became statutory
through in the Law of 1979.

It is legitimate to say tbat the OP is theoritically required to be involved with all aspects of
occupational accidents and occupational diseases and welfare. He is therefore not only
required to deal with the clinical aspects but also with all the aspects of the workplace. The
fraining of the OP incorporates occupational hygiene to such an extent that no independent
professional group exists under that name.

The points made so far rrdicate that the OP is very strongly entrenched in the HS field and
give indicatiotr as to why the oM is regarded as the keystone of oHS system in France.

Organisation of occupational medicine
The organisation of OM is a complicated system as reflected by the numer of articles devoted
to it in the legislation as mentioned above. This section i s only meant to give an idea with
some emphasis on the input, the oP may have on the undertaking. An idea on this input
will help to assess effectiveness.

The form of the OM service is a function of the time that any undertaking can employ an
OP and is set out according to a specified rule (Art. P.241.32 of Code of Labour):

"The time allowed for a physician to accomplish his mission is fixed at t hr. /month for:
- every 20 employees (office work etc. . . )
- every 15 shop .floor workers
- every I O wokers who are under specialmedical supervision because oftheir working condi-
tions "

The law specifies that beyond 173 hrs/month, the undertaking must establish its own OM
service, called autonomous OM service. When th e workload is less than 20 hrs/month,
the undertaking must join an inter undertaking OM service. Between the two limits, the
employer can choose between the two forrns.

There are 1435 occupational services, 422 are ilter-undertaking services and 1013 are
autonomous . However, the total number of employees i s 12 464 485 and 9l% of them
are covered by the inter-undertaking oM services. Every oP is in charge of 300 to 400
undertakings rn which he is in charge of up 2772 employees (Travail & s6curit6 1996). Large
companies have several plants sited in various places and therefore ar autonomous OM
service is in reality an inter-plant OM service with the difference that it is run by the company
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and the OP is an employee of the company. This fonn has some negative implications; they

are beyond this scope.

We have analysed elsewhere (Chaabane 1984) the asks allocated to the OP, notably an annual

routine medical examinafion of all employees and the resources available to him in terrns

of time, training, compeEnce a n d manpower and we have demonsffated that it is physically
impossible to meet the demands. We suggested ttrat the "tiers temps" is most frequently
subordinated to the more familiar role of medical examination.
The figures mentioned above confirm the conclusions we arrived at then They even show

a worse situation as the total nurnber of employees has increased from 10.000.000 h 1975

to 12464 485 in 1995. At the same time OM services have decreased from 2908 to 1435

and the proportion of the inter-underaking services increases each year. Greater ones absorb

smaller ones which have financial functionning difficulties. The undertakings are grouped

in geographical sectors to reduce ftsyslling time and expences and not according to the nature

of the activities therefore the OM service and the OPs cannot afford to specilise in one

particular activiqr in order to offer package solutions to similar problems although this can

only be patial because of undertaking specificity in teuns of proper policy and organisation.

The actual input of the OP and hence that of the OM service towards the undertaking can

only be limited.

Cost effectiveness
ln this section we look at the problem from the financial input of t h e undertaking towards

the O M service. In France, the rate of the wage costs is 45% rurcluduag overheads which
is too high compared to 10.2% in UK for example.
The contributions which go towards financing OM services are calculated either on a flat
basis or as a percentage of the total salaries paid by the undertaking.In both cases the rate

varies from one geographical region to another as a function of the ruuting costs of
inter-undertaking OM services They are also specified through the Ministry of Labour
Memorundum of the 20 th. June 1966 The memorundum specifies that the rate is meant

to cover the expenses and provide resources sufficient to meet the stanrtory mission of the

O M service. The expendinrtre will include ttre OPs salaries, that of the medical and related

services matrpower and general mantenance services. Clearly the specifications in this
memorundom are based on the statury role of ttre OP and the statutory organisation of the

OM. Lack of transparency on this issue (see coming sections) makes it difficult to give exact
figures on tlrc this point. A rough idea may be gained ftom Rochaix (1989). He gives a figure

of the equivalent of 150 to 300 $/employee/month. Complementary medical examinations,
when needed, are paid for in extra.

This situation supports the idea that the O M services have a uniform relationship with
underakings irrespective of the nature of the activiry of the underaking and its size. A more
or less similar situation has been pointed to in connection with the role of the LI, the SSF

and the HSWCC (see chaabane 1985 op.cit).
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To date no poposal has been made on estimating the effectiveness of these institutions and
bodies in in-plant OHS. The only criteria used are still the accident frequency and severity
rates (an injury seriuos enough to allow more than 24 hrs lost time, or some permanent
disblement or death). derived from the SSFs definitions. Further moreo the question as to
whose contribution (OM; LI; SSF; HSWCC or private consultancies) would a reduction
in one of these rates be attributable still remains put.

The performance of the O M services seems to be appreciated through the comparison of
the resources available with the activities carried out in terrns of statistics on items such as

the number of medical examinations and visits to the undertakings The implications go in
the sens that bottt defenders and critics of the OM agree that this system has no mesurable
impact on injuries and illnesses in the work place. This is, in no way, to deny the efforts
ard progress achieved by OM in the field of OHS as a whole. But undertakings would need
to be convinced tlut the financial contributions they make are allocated in the most effective
way. The questior is how much effort i s needed to improve the system in this direction.

The futur of OM
This part of the paper reports on a study in Pr6ventique-S6curit6 Review.

First, it is apposite to indicate that France transposed the Directive by t h e Law of 31st
December 1991, but the law remained silent on the question of occupational medicine. The
govelnment believes that the French legislation on this topic satisfied the requirements of
the Directive. This posistior was admitted by the EU Commision at the time, but it soon
became subject !o major critics. The French government expects the different parmers to
come up with an agreed platform on which to base its further intervention (Seillan 1995).
The situation is still under debate.

Preliminary observations from the survey:
- The survey was a simple call for papers addressed to the main bodies concerned with

OHS. wittt the object to contribute to the debate on the futur role of the OP and the
organisation of the OM in the light of the European legislation. The only unifying rule
was that the contribution should be within the context of the requirement of Article 7
of the European Directive (E.C.1989).

Contributions carne from all the parUrers in the field of OHS, either a s representatives
of institutions or bodies. OPs expressed their views a s individuals and on behalf of
the OM they belong to. A distinction will be made accordingly and justfied when
possible. The respondents are presented undrer the French abreviation with English
translation.

I\PF: The National Council of the Freuch Employers
The Trade Unions:Fo Work Force CFTC French Confederation of Chrestian
Workers

CFDT French Confederation Of Workers
CGT Genral Confederation of Workers
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GIT Association of Occupational Nurses
MTI Occup.Phys. in Inter-Undert.Service
MTA Occup.Phys. in Autonomous Sevice

- Key issues and key expressions are systematically recorded from the texts. The issues

are presented and a selection of statements is translated a n d reported in the text
according a the arguments flow.

There is a corlmon agreement on a list of issues which were regarded as important in
connexion with the subject and on which the contributions were structured and views

expessed often backed up with evidence These are given bellow :The abreviations are merely
introduced to be referred to in t h e remains text.

Role of OM within European Frarnework (EF)
Need of Coordination (NC)
Cost-Effectiveness (CE)
Need for Change (NFC)
Role of OM in Small & Medium sized Undertakings (SMU)
Training and Competence (TC)
Tiers Temps (TT)
Deficit in Manpower (DM).

The list is not in any rancking order or priority. Although the way we put it would reflect
two seperate levels, an institutinal and organisational level to analyse EF, NC, CE. and an

intenul level looking inside the functionning of the OM and at the role of the OP. NFC would
cotrcem both levels. Accordingly, each level would require a proper approach. We will only
extract inforrnation from each level and concentrate on the principle ideas sticking to the

spirit of the paper as set out and highliting major agreements and differences i n positions

and views of the respondents.

- TT, TC and DM. are issues we have referred to in the previous section. The same critics
as the conclusions we mentioned earlier are addressed to OM on this ground from all
the respondents. There is no need to pursue the analysis further. The TT formula seems

to offer a solution to the Directive requirement (see coming section); Parners stick to
the lengthy training of OPs with no major modifcations in its content. The DM is

evaluated to be 600 OPs. The general practionner role and that of the OP remain in
excessive compartrnentalisation. SMU represent 93% of the unedakings in France with
9l7o of the work force covered by inter-undertaking OM services and where the the

issues (TT, TC, DM) are most deficient.

EF and OE are issues which are evoqued similtaneously to justify NFC. A typical
observation from the OPs themselves reads like this :"The originality of the French

system within Europe puts us in an awkward position and its efficiency with regard

to the costs it engendres is often criticized".
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Attitudes to change
All ttre parmers recognised the issues at stake in connection with Europe. It is interesting

to note the fact some expressions on this point show a definite will to change. More imporant
is that these positions are held by the OPs themselves. Examples of these positions are: "
Any institution which does not change, and does not accept reforms is in danger" wrote
Pr. Pujol Head of the Regional Instutute for Occupational Health. Trela (OP) wrote his
contribution under the tifle *The Inter-undertakig OM: Realities, Stakes and Perspectives".

It is in testing to note that the expression "Sant6 au Travail" is being introduced in the OHS
terminology in France. It is now used in the academic world. The CNPF and the OPs used

the expression in their articles at one time or another referring to it as a new approach. A
situation which may b e interpreted as a relative prep redness to change. The expression
is the exact litteral translation of Occupational Health. As to the meaning of the concept and
its translation in practice, except for the academic world, it is subject to prevarication. An
OP from an autonomous OM service of a large national company wrote: "The question of
the policy of health in the underaking must be analysed, discussed and specified" The CNPF
wrote " The French system of occupational health relies nearly exclusively on the OPs.
Without being incompatible with the Directive, this organisation very specifically French
might not fit perfectly the technical provisions of the European legislation. " The trade unions
did not use the expression " Sant6 au Travail", although their demands fit in the concept.

- The trade unions expressed a feeling of fear from harmonization to such a r extent that
ttrey make an apparent tacit coalition reflecting a rather similar position. They all placed

themselves as defenders of the French OM system and of the OPs demanding more
resources for the OPs. The following expression from CGT speaks for itself "If the

French OM system is not for sale, if it does not need to be exported, it gains to be
lfllown" CGT adds "the recent necesary harmonization is an excuse to reforrn it". The
CFDT said :"It would be a pitty that the implementation of the EU Directive leads to
devaluing the OM in France" This situation makes the CNPF in a rather comfortable
position. The ovrall impression is that of calling Occupational Medicine occupational
health, maintaining its principles and introducing improvements at its organisational
and functionning level.

The ideas put forward so far seem to fit in a general problematic which links back with the

elements set out at the beginning of this paper and which Edward Balladur summarised in
the following question " Can we be a greater nation from the point of view of Economics
and at the same time save our social model to which we are attached". The problem with
OM is that the evidence and figures given in the first section do not reflect the spirit of the

social model except from the fact the it is statutory and theoritically covers all the work force
with no exception.

Multidisciplinarity and need for coordination
Mutidisciplinarity and coordination between actors are well respected principles h OHS.
Multidisciplinarity as a concept is hrown in the trainings of OHS experts in Universities
since their inception n 1972 (Dog Santos et al., 1995). The fact that it is mentioned and
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associated with coordination rn the professional domain is a further sign of the interpretation
of the concept of occupational health.

However the CNPF gives it yet another meaning with the object of futur organisation of
OM and the role of the OP. In its evidence to the High Concil of Occupational Risks
Prevention (CSPRP), the CNPF came up with a proposal based on the principle of
"improving the system without further costs" (CNPF 1995). The elements of the proposal
are

The OPs may be assisted in their task on the work place by what the CNPF called Work
Place Health Assistants (Assistant de Sant6 en Milieu d u Travail ASMT).
The time for the workload of the ASMTs is taken off the statutory time allocated to
the OP, precisely from the TT. Suggesting that the principle of t h e TT as described
earlier will remain but reduced in time according to the needs of the ASMTs In principle
the time of the TT can be reduced from 1 I 3 to ll4 and not any further.
The decision to call in one or several ASMTs remains within rhe empoyer's competence
according to the Op's advice.
The OPi on the other hand will be required to take in charge more employees to
compensate for the time allocated to the ASMT.
The ASMTs will work under the control and supervision of the OP.

Considering the critics addressed to OM, the OPs seem to hung onto this frame. Some of
inter-undertaking services (in Toulouse for example) have recruted OHS professionals In
Toulouse a Regional lnstihrte for Occupational Healflr (a sort of a network) was also created
and is adopting the multidisciplinary approach. It looks as if it is taking the lead and several
ottrer OPs have referred to it in ttreir contributions. Nonetheless Pujol (op.cit) from Toulouse
remains radically opposite to the idea of taking the time of ASMT off the TT. He said: "It
is the very type of ideas which are falsely dangerous. It is an irrealistic solution based on
ar error in jujement a n d which will go against the goal it seeks to achieve".

Surprisingly enough, ttre trade unions seem to look at the the proposal from a rather positive
side. Their only fear is the posibility of transfer of OHS responsibility from the employer
onto the OP; a situation which is legally impossible. The fear comes from a misinterpretation
of Article 7 of the Directive. FO said clearly : " ttre OP cannot be designated by the employe
to look after the problems of safety of ttre employees in ttre establishent a s defined by Article
7 of the Directive".

The reason we did not ention the GIT so far, is that they only expressed themselves on this
particular point. Lr fact they reacted vigourously to the idea of the CNPF looking for ASMTs
in the domains of "noise, industrial hygiene, epidemiology, physical and chemical work
place environmnent monitoring, wittrout due consideration of the occupational nurses. They
dug out articles R241.35 mdR24l.36 of the Code of Labour to remind everybody of their
statute arguinf that fte role of the ASMT is, no more no less, theirs as may be gathered from
the following expression: . the GIT whishes to express its astonishment urd concem. It draws
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the attention to the fact that there already exists, and by law, an assitat of the OP in all his
activities in the undertaking: this is the occupational nurse".

Discussion & Conclusion
The situation is still in progess, ttre implementation of the CNPF proposal is at the beginning
of its implemetrtrtion and therefore no definite conclusion could be made. Single issues have
been discused as the text progressed. We will recall the main ideas and point to some factors
which may accelerate the process hopefully in parallel directions.

The description and analysis conducted through this paper highlights signs of progress in
the approach of OHS and in the breadth of its scope The need for coordination, an issue
pointed by all the parties concerned, gives further indication in this sens. Every party seems
to relise that the picture of super abundence of specialist manpower and institutions in this
field is only a n apparent one and none of the actors, even the OPs, has the right expertise,
time and influence to make more than superficial contribution to prevention. The context
of rivalry in which Chaabane (op. cit) conducted his study ten years ago has somewhat
desapeared.

We will deliberately call the proposal of the CNPF a technical solution as in its present state,
it is influenced by immediate financial factors and lacks strategy. The details description
of the allocation of time to the ASMT is an example which gives it the image of digging
the same whole (OM) deeper. Although lack of financial resources limited investnent in
parallel directions, other factors will, in futur, improve the tool (the approach) and suggest
other areas excavasion.

The list of scientific backgrounds from which the ASTM may be choosen demontrates
the breadth of the field. Some respondents extended to other domains and others cut
down. This is yet another sign of prevarication on th e types of professional needed.
Coordination between actors on one hand and coordination the ASMT and the OP will
raise fundarnenal questions which will need further definitions and specifications from
the legislator as it t h e tradition in France.
Through these issues, the partners will come to realise that not because the OP is
statutrorily well established in the undertaking that he can easily become an OHS expert
from the point of view of occupational health as oposed to occupational medicine.
The boundaries between occupational health, health in genral and well being tend to
desapear and the genral practionners will soon have a more important role to play in
connection with work place.
The work place itself has is changing chape and conditions because of automation,
telematics, distance work, contract work, and part-time work. I n addition collective
risks are much more important than individual risks. The concept of OM itself is bound
to change under these conditions.

The French OM system is under the microscope for efficiency and costs diagnosis. First
medicines are being administered but these are only first-aid. Much more care is needed
for a better state of OHS.
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The situation is in such an evolution that it will break through the rigidity of the legal frame

to face reality. The reality there is a tendency to move towards leberalism even more and

competetiveness will penetrate the restricted domain of OM under the influence of other
European models. The field of OM expertise can, in furur, be invested by OPs as well as

equivalent experts from other European countries . The French OPs are well aware of th
i s danger as expressed here :"Our speciality develops and will develop under the influence
of the international legislation (especially the European) and also under the presence, on
the market of occupational, of actors probably more agressive than the OPs"
The paper leaves the question of costs more or less open. However voices are expressed

from different bodies and in rather vigourous terms. Examples of which are: "in order to
create a climate of confidence between the social partrers, the CFDT calls for an op6ration

of truth on the financial sitution of the OM services " .

Interest on this issue is also shown at ttre European level, similar comments and observations
to those made in the cost-effectiveness sectiotr above appear in Cartier et al (1996). This
report of the European Fondation highlighs weaknesses of the French OHS finance scheme

and suggests a pilot incentive model. The model is under test and does not seem to occupy
litterature so far.
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Economic motivation for the prevention of industrial acci-
dents, work-related diseases and environmental damage

J. Krajcovic
Research and Education lnstitute for Occupational Safety & Health,

Bratislava, Slovakia

When making cost/benefit analyses for occupational safety and healttr, regardless of whether
flrey are based on the costs of accidents and work-related diseases or, inversely, on the costs
of uninterrupted working hours, a question that always recurs is which costs are to be
allocated to occupational safety and health and which costs to other items, e.g. environmental
protection.
For some items, tttis is quite clear. Occupational safety and health costs include the costs
of safety and health departnent persorurel, such as safety experts, safety engineers, company
doctors and extemal safety experts, participation in intercompany industrial medicine services,
etc. They also include the employer's liability insurance premiums (the contribution to
industrial accident insurance), the costs of personal protection equipment and various types
of costs and losses that direcfly or indirectly ensue from industrial accidents and occupational
diseases.
Cost allocation is not as easy with respect to technical and other occupational safety and health
measures. Sometimes there is no problem, sometimes the situation is more g6mplicated.

For instance:
- Afu polluted by dust or chemical pollutants must be exfracted from the workplace, which

is an occupational safety and health measure. The subsequent purification of the air,
however, is an environmental protection measure. In this case, cost allocation is still
relatively unequivocal.

- Ar outdated system or machine is replaced by a new, modeur one to increase production
capacity. Working conditions with the new system or machine are better - a welcome
additional effect. Should part of the purchase costs be charged to occupational health
and safety? If so, how much?

- Directive S215}I1EEC|SEVESO and similar directives and international agreements
stipulate a number of measures to prevert large-scale industrial disasters. These measures
involve occupational safety atrd health, but are also to a large extent related to protection
of the company's environment and the environment as a whole. Where do we draw
the line?

In some concrete calculations an answer is relatively easy to find. We could assume, for
instance, that the costs of occupational safety and health only include items regarding which
there are no doubts, although it should be accepted that this conclusion will not be entirely
correct.
In many cases, it will be possible to add up the costs of occupational safety and health and
those of envirorunental protection. But that does not solve the problem either.
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So much for those questions, and now back to the main subject of this lecture. The costs

incurred by a company due to accidents, occupational diseases and environmental damage

should encourage measures to prevent them, even if only for economic reasons.

The Sate also exerts a certain economic pressure where occupational safety and health and
environmental protection are concemed. But the Strte's duties in this respect are so complex -

the Sate being, above all, legislator and inspector - that they cannot be discussed in detail
in this lecture.
The State cannot and should not do everything. Systems of economic motivation that do

not directly depend on the State should also be used to good effect.
In order to be effective, economic incentives should meet the following requirements:
- those who produce must take responsibility for the foreseeable consequences (the

"polluter pays principle ").
- the creation of proper working conditions and the implementation of environmental

protection measures should, financially speaking, be more beneficial - at least in the

long term - than compensation of the results in the event of neglect.
- the main emphasis of motivation should be on prevention.

Conclusion
Proper working conditions and sound environmental protection should be more beneficial
to companies and other economic parhers ttran neglect and omissions that may lead to dartage

in the workplace or in the environment. Economic incentives should ensure that the general

public does not suffer from the actions of a handful of inconsiderate polluters.
knplementation of ttre - basically correct - idea of linking the system for occupational safety

and health with ttrat of environmental protection is, unfortunately, not as easy as it might
seem. There are only a few overlaps and these are most likely to be found in measures for
keeping the air clean and in the prevention of industrial disasters. This not only refers to
world-famous incidents like Seveso, Bhopal and Chernobyl, but also incidents with only
a local effect.
Our institute has forrnulated a number of proposals for economic incentives for occupational

safety and health and environmental protection. One of these proposals concerns accident
insurance.
Accident insurance wiflr graduated premiums as it exists in many countries - which coyers

costs ensuing from accidents and occupational diseases - should be extended with an

additional element. The arnount of the premium should also be affected by the number, i.e.
the percentage, of employees who have to work under conditions that do not meet hygienic
standards. Here, too, the premiums should be graduated according to the type of risk factors,

the extent to which the standards are exceeded, etc.

We realize that this is rot a panacea. Only quantifiable factors such as noise, dust, pollutants,
temperature, radiation, etc., can affect the amount of the premium. Non-quantifiable factors

such as job-related stress, poor work climate, etc., which no doubt also have a negative

effect, cannot be included in this system.
The company responsible for the damage should not only bear the costs resulting from
accidents, occupational diseases and working conditions that do not meet hygiene standards,
but also the costs for removal of soil and water pollution. If remediation is not possible,

the compury should pay a multiple of the lost economic benefit, e.g. a multiple of the value
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of the year's crop. This is the basis for the second proposal: satutory risk insurance or,
in other wordso environmental insurance. This insurance should be graduated in accordance
with the extent of envirormental risk. For production with a high environmental impact or
high risks for the environment, this might mean that the insurance premium would be so

high that closure of the production site is preferred, or that such a plant is not built at all.
Of course, such companies could move their production to countries with less strict
conditions, e.g. developing countries, where the wage level will also be lower, but it is just
a matter of trme; sooner or later, all countries will have to adopt international conditions
and requirements.
Another possibility is to impose levies and taxes for pollution of air, water and soil. This
option is already implemented in a number of countries, although the amounts are usually
not commetrsurate with the extent of the damage. These levies should increase progressively
when standards are transgressed, not only with respect to the degree of pollution, but also
with respect to the duration of the harmful effect. Environmental protection should be
comprehensive; concentration on isolated elements cannot yield optimal results. The above-
mentioned levies should lead to "dirty" technologies being replaced by "clean" ones.
The systems of accident insurance and "environmental insurance" should, in the future, be
intercormected. This will certainly not be an easy task, for accident insurance is based on
srucrures that have a history of over one hundred years in some countries (Germany,
Austria). It is, however, not an inconceivable task either.
I would like to make one final remark. This entire concept also has a social-ethical element.
As mentioned before, those who produce must take responsibility for the foreseeable
consequences, both in occupational safety and health and in environmental protection. But
companies often act with intentional neglect of measures with a view to making the highest
possible profit. So people can either listen to their conscience or deliberately ignore it. But
everyone must ultknately accouut for their decision - towards themselves, their environment
and even God.

Summary
The workplace can be considered as part of the environment as a whole. The State plays
an important role as legislator and inspector for occupational safety and health in the
prevention of accidents and work-related diseases, and for environmental protection in the
prevention of diseases related to air, water and soil pollution.
The State carurot urd should not do everything. Systems of economic motivation that do
not directly depend on the State should also be used to good effect.
In order to be effective, economic incentives should meet the following requirements:
- those who produce must take responsibility for the foreseeable consequences (the

"polluter pays principle ").
- the creation of proper working conditions and the implementation of envirorunental

protection measures should, financially speaking, be more beneficial - at least in the
long ierm - than compensation of the results in the event of neglect.

- the main emphasis of motivation should be on prevention.
In this respect, the Bratislava Institute has prepared some proposals on, for instance, accident
insurance.
The entire concept also has an important social-ethical element.
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Economic lncentives for thelmprovement of the Working
Environment in Europe -A Multi-Media Presentationon CD-

ROM

H. Litske
European Foundation for the lmprovement of Living and Working Conditions

Dublin, lreland

The project was presented by the team of authors:
Kirsten Jorgensen Head of Deparunent, Danish Working Environment Service.
Chistian Koclz, Assistant Professor, Technical University of Denmark.
Prof. Dr Wolfgang Krilger, Dean of the Faculty of Safety Engineering at the University of
Wuppertal, Gernany.
Henrik Litske, Economist and Research Manager at the European Foundation for the

Improvement of Living and Working Conditions, Dublin, Ireland.
Steve Bailey, Occupational Health Consulant, United Kingdom.
Dominique Le Page, Engineer, Eurogip, Paris, France.

The views and comments at the Coordination Group were also presented.
Mr. R Waeyaert NCMV, De Organisatie voor Zelfstandige Ondememers, Belgium
Mr. M Sapir, European Trade Union Bureau for Health ard Safety, Belgium
Mr. M. Hesehnans, Ministerie can Tewerkstelling en Arbeid, Belgium
Prof. D. Koradecka, Central Institute of Labour Protection, Poland,
Also,
Jens Svensson of OSHA, U.S.A., made a presentation on the topic, as well as Kari Hiikkinen
of Industrial Insurance in Finland.

After three years of development, the Europeau Foundation for the Improvement of Living
and Working Conditions has come forward with a new way to support and encourage

employers to invest in Health and Safety. This new approach, involving economic incentives,

has recently been tested successfully in France. A multimedia CD-ROM format was

presented. It provides an insight into the proposed methodology and makes various
suggestions as to how it might be used, for the consideration of governmental bodies and

social parmers, and insurance bodies.

Background
The direct costs of occupational accidents and diseases in the EU were for the year 1992
estimated at ECU 27 billion. However, this figure represents only the tip of the iceberg.
The indirect costs are much higher. Many of the costs are paid by the public sector and
employees rather than the companies. Past preventive measures have included legislation,
conffol, infonnation and training. Such preventive tools are both useful and can be further
developed and improved in the future. However, if a real visible reduction in the injury rates
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is to be achieved, it is necessary to develop new insffuments which can support the companies

planning and design processes in a positive way. "Economic incentives" is such a tool.

International working group
Against this background the European Foundation for the Improvement of Living and

Working Conditions (the Foundation) esablished a multidisciplinary working group in 1993

with the aim of preparing the ground for the development of new innovative economic
incentive schemes to operate within ttre Frarnework of compulsory industial injury insurmce.
The work was guided by a Steering Group of goverffnent, employer and trade union
representatives and the European Commission.

International comparison
The first report was an extensive catalogue of the major economic incentive systems in
operation intemationally (see Reference 1). Advantages and disadvantages of these different
systems were analyzed and discussed and the conclusions summarized in a booklet (Reference

2). Knowledge and experience were extended further through a seminar with Eastern Europe
in October 1994 held in Warsaw. Interesting new models are being developed there
(Reference 3).
Most of the existing economic incentive systems typically work within industrial injury
insurance. If companies reduce their accident rates they are being rewarded through a

reduction in the premiums. Most of the existing systems are based on history rather than
the actual working conditions. Therefore the preventive achievements can be questionable.

There is also a potetrtial problem in that some of these existing systems may encourage
companies not to report accidents and diseases and so undermine the national monitoring
systems. This type of premium graduation (called "experience rating") uses incentives which
often work only in relation to accidents: many categories of occupational disease develop
over years and it is not possible to identiS which workplace environment caused the disease.

Small urd medium sized enterprises are often disadvanaged by experience rating: for them,
statistical fluctuations in the rates of accidents and the severity can be very costly.
It is for these reasons that a new, forward looking approach is needed. The Foundation
recently published a report which proposes incentive mechanisms which have none of the

disadvantages described above. The repofi, "An Innovative Economic Incentive Model for
Improvement of the Working Environment in Europe", has been written by Stephen Bailey,
Kirsten Jorgensen, Christian Koch, Wolfgang Kriiger and Henrik Litske (Reference 4).

Premium graduation
In the new approach, the premium graduation is based on the calculation of both existing
and future risks. In other words, it is proactive in nature. The basic idea would be to assign
each enterprise a gross premium and then offer possibilities of a premiurn reduction or bonus.
The premiurn could be composed of three elemens to reflect base, sector and work function
aspects of the working environment.
The highest level - the gross premium - would be assigned to enterprises operating close
to the minimum requirements of health and safety legislation. Bonuses are then awarded
to enterprises operating to higher standards.
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The bonus system could comprise three sub-bonuses: general, specified and individual sub-
bonuses. A general sub-bonus would be given to enterprises when ttrey have improved health
and safety, and would be awarded by the responsible organisation without a special
application by the enterprise. Specified bonuses would be centrally designed to address
recognised health and safety problems in a sector and would be awarded upon application.
Individual bonuses would be given upon application to enterprises with individual problems,
who co-operate to develop novel solutions.
A major consideration behind this proposal is the diversity of enterprises. It is necessary
to consider differences between sectors and sizes of enterprises, differences in techlology
and in the corporate culture of the organisations. In part, the sub-bonus system addresses
ttrese different needs. Additionally, a special prograrnme is proposed for small md medium-
sized enterprises.

Documentation a:rd evaluation routines necessary for the operation of the new incentive
approach are detailed in the report. Inforrnation on causes of known and future risks must
be collated from several sources. Infonnation on the consequences ofaccidents or exposures,
the workforce, the enterprises and the actual work are all necessary components.
Options for the organisation of the body responsible for the incentives are described. A
monopoly organisation is a pre-condition. It could be public, semi-public, private or a mixture
of the three. Key criteria are the effectiveness of afuninistration, including how visits are
prioritized and the procedures for complaints and appeals.
Throughout the report, the necessary flexibility across national systems is emphasized. The
incentives could be implemented in a number of different ways and embedded in different
organisations.
In the final chapter, practical issues concerning the implementation of the proposals are
discussed.

Testing
No idea can be deerned successful until tested. To do this, the Foundation established a close
co-operation with the French social security system, CNAMTS, in order to compare the
new approach with the French system.
It is intended to use the feed-back from the French testing to further improve and fine tune
the approach.
The experiences from the testing, which could be usefi,rl to those in the process of esablishing
or improving economic incentive schemes have been published (Reference 5).

At the workshop Dominique Le Page of Eurogip presented the conclusions:
"The Model proposed by the Foundation is in certain ways similar to the French system.
It can be concluded ttr,at, alttrough this is a model which could be considered as ideal, it could
also be applied in practice. The Model is sufficiently open and flexible, because it is described
in terms of objectives and not by a closed system in which everything has already been
plarmed. This should enable various scenarios.
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Creating a new system:
In a start-up stage, the Foundation Model provides the groundwork for a system in which
prevention and efforts are the foundation for pricing.

Improving an existing system:
When a system already exists, with is history and hence its past and its shortcomings, areas
for development or modificatiotr may be found.

The main problem posed for a system which already has a certain history is the financial
burden ofthe past. ln a counffy such as France, this burden accounts for 60% ofexpenditures
in a year, and it must therefore be paid by enterprises today applying coefficients which
enable the burden to be spread universally. "

Implementation
The Foundation's aim is to provide guidelines for those wishing to improve the working
environment. The ideas need to be adapted to national traditions and structures before they
can be implemented.
Some of the ideas are technical. To help understand, the Foundation is therefore
experimenting with a multi-media presentation on CD-ROM.

The Future
The Foundation would like to encourage policy makers and insurance bodies to consider
these proposals or to test the ideas as was done in France. The Foundation would also
welcome feedback from organisations who consider the proposed approach.
The Foundation is continuing its work on economic incentives. The focus will be on the
development and promotion of more holistic and better co-ordinated approaches to the uses

of economic and fiscal instrurnents aimed at improving the working environment as well
as the external environment.

The CD ROM
The CD ROM makes it possible to gain insight into the Foundation's work on Economic
Incentives in an interactive way in sound, graphic illustrations, moving and still pictures
and text.
From the main menu you can choose a video-based "Introduction" to the topic.
Under the heading "Foundation Profile" you can retrieve information about the role of the
Foundation and advice on how to obtain specific inforrnation.
In the category "Project Design" a sunmary of the project and its various stages is given.
"Background" in the menu provides inforrnation on the need for economic incentives.
Satistics on Accidents and Diseases in Europe is provided as well as data or Work-related
health problems in Europe. "Existing Systems": contains a catalogue with a description of
economic incentives' schemes in operation in Europe and elsewhere. "Foundation Proposal": -
This is the key part of the CD ROM. A new forward looking approach to the issue of
economic incentives is provided. "Testing": The approach has been tested in the French
social security system.
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"Debate": The suggestions have been discussed at various conferences. Some of the views
expressed are reported here. "Steering Group and Authors": Through the video you will
get to know the authors and the views of the social parmers and governments.
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4 lmpact on business, the productivity of working
conditions

!ntroduction

J. Mossink
NIA TNO B,V,

Amsterdam, The Netherlands

The impact of improving safety and health at work on the competitive power of companies

seems to be at the heart of many discussions. Both at the company level and at the national
level the economic return of any action to improve safety and health at work gets much
attention.
This chapter explores both the macro or (inter)national and the micro or company perspective.

At the national level it is often argued that better working conditions requires extra effort
and investments and will give rise to higher production costs. The point of view of many
professionals is that good working conditions are an asset to individual companies. Better

occupational safety and health are believed to increase the competitive power of companies.
In this respect cost-benefit analysis also includes strategic indicators like i:rnovation and

flexibility.

It proves to be hard to get clear indications of ttre benefits. The benefits most often mentioned

are improved health and less fatalities (resulting in less absenteeism or early retirements),
less darnages and production losses from accidents and increased productivity. Various studies

at the national level, however, demonstrate that assessing the benefits of preventive action

and regulations is difficult. Direct financial benefits, such as less hospitalisation or the value

of ou@ut losses can generally be estimated. Quantification of value of (healthy) human life
are often heavily disputed as various approaches give different results. Productivity gains

are hard to quantify and are therefore estimated very roughly or left out of economic
assessments. Studies and analyses at the company or sector level tend to be more precise

in terms of defining productivity, but there are still many problems in accounting the benefit.
This chapter offers a nurnber of papers that give more insight in the relation between

conditions at work on the one hand and productivity and competitiveness on the other.

Frick explores the issue of OSH profiability from different angels. One of the issues is that

economic modelling has is risks and may give rise to misuse. Methodological problems

are manifold. Furthermore, employers and employees are not strictly rational and economic

thinking persons. Improving occupational safety and health is a social process and the use

of economic influences this process. Profitability of OSH is often expressed in terms of
reduced sick leave. Frick argues that, at least in Sweden, these costs do not give an accurate
picture to the employer, for instance because their opinion may be that sick leave has no

costs because of the insurance system. More important are the productivity effects of
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improvemen8 in the work place. Especially cheap investnents may be very profitable and
are likely to align the interests of both employers and employees. It should be noted that
OSH and profits remain separate goals. Economic theory can give indications when
improvements serves both OSH and profits.
The link between competitiveness and the national regulations and infrastmcture is also
discussed by Pomschlegel. His sarting point is the question how the potential of good OSH
can best be exploited and what should be done at the natioral context to optimise this
potential. His analysis is based on the German situation, though most of the findings will
apply to other countries as well.

Kuusela expanded on the traditional definition of productivity as the ratio between inputs
and outputs: considered by type of cost, inputs consist notably of material inputs, human
resources, and capital. At the corporate level, productivity is a measure of the company's
ability to combine the various inpus in order to achieve maximum perforrnance. The basic
elements of productivity are the human input, well-being, the skills and know-how of the
staff, the available technology and management's capabilities to supervise the system made
up of these components. In the study of Kuusela the effect of ergonomics on productivity
in a number of cases is evaluated. It is concluded that excellent work performance can only
be achieved if the work iself, the working conditions and the employees are in good shape.
A comparison between tlrc costs of occupational safety and health and the costs of flexibility
and innovation is made by Dhondt. In his contribution he argues that assessments of costs
and benefits of occupational safety and health should include flexibility and innovation as

well. Qualitative analysis indicates that the costs of flexibility are mainly carried by the
flexible worker, and these workers seldom profit from better working conditions. Two
argurtrenB can persuade companies to invest in working conditions for all (not just the core
workers):
- good working conditions can make flex-work more acceptable to all stakeholders;
- good occupational safety and health are a precondition to innovation, as case studies

demonstrate that companies investing in better working conditions sfusqz improved
innovation; the benefits outweigh the costs of OSH.

Further elaboration (in terrns of hypottreses) on the effects of occupational safety and health
as a competitive factor is made by Thiehoff. He concludes that attempts to calculate on a
lost time basis have been unsuccessful as causal corurections cannot mostly not be
demonstrated and as most production processes have built in flexibility and buffers that
compensate for the effects of for instance absenteeism. Thiehoff assumes that the benefits
of occupational safety and health are a competitive factors. Direct effects are to be fouud
in:
- uninterruptedproduction;
- improvedproductivity:
- better process and product quality;
- reduction ofpersonnel and ancillary labour costs;
The limiations of conventional (strictly economic) cost-betrefit analysis are also poirted out
by Zwetsloot and Evers. In fteir contribution they emphasise that indicators like lost time,
accidents and illnesses have drawbacks like poor predictive value, limited relevance and
poor statistical unreliability in SMEs. The approach of Zwetsloot and Evers is therefore
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to find the added value of occupational safety and health management in the language of
managers. As a tool, a model for total health and safety management is used.

The best evidence of ttre positive economic effects of inves0nent in occupational safety and

health is given by Johansson. In an evaluation of 108 companies (selected at random) that

participated in workplace prograrnmes of the Swedish Work Life Fund he showed that the

invesffients contributed to reductions in sick-leave and in productivity increases. The median

pay-back time was estimated at 3 years. Johansson concludes that alrnost all of the

organisations consider the investnents successfirl. The calculation ofpay back penods proved

usefirl and the method was effective, despite the methodological problems that generally

hamper this kind of economic evaluations.

Conclusions
From the various cases presented it appeared, on balance, that improved working conditions

clearly had a beneficial effect on productivity - both directly and indirectly. From different
research projecB it appears that productive and innovative companies have better working
conditions. It is in studies that professionals and policy rnakers try to find evidence that good

safety and health contributes to good business.

The case against was made by ttrose who pointed out that indicators of improved economic

performance had emerged at the same time as the economic recession: workers had improved

their productivity (absenteeism had been sharply reduced, waste had declined) but they had

renrmed to work before they were fully recovered and were thus likely to further debilitate

themselves and infect their fellow workers. Such malfunctisning is not, or carurot be, captured

by broader surveys which strongly indicate that joint (with worker involvement) efforts to

improve working conditions (especially to eliminate poor jobs) very clearly raise economic

performance and productivity.

What approaches can business service organisations use to propagate the positive message

that it is at least worthwhile to improve working conditions and economic performance at

the same time?
There are no miracle solutions, but there are well-tested paths:

- Strategic research on overarching issues, such as the relationships between working
conditions and working time and employment, certainly lead to change when they are

in tune with, and timely for, national debates. But the path from lorowledge to

implementation is not usually straight forward. Often, it works through traditional

educational and trainmg processes.

- Action research commissioned by business is useful particularly where local networks

are involved - peer influence and learning has more impact than expert training.

Moreover, where the research concerns the development of physical products and/or

tools, confidence can grow between the two groups (business service and business)

and lead to further innovation.
- Holistic approaches are needed - uni-disciplinary approaches of ergonomists, economists,

engineers, and the like have their shortcomings which can only be overcome by

team-work. For different disciplines have partial views of corporate reality which can,

in the end, only be resolved through trade-offs.
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An emerging counter (or complementary) approach is that of trade-off analysis. This focuses
on negotiation : effects of existing working conditions or their deterioration needs to be
balanced against, say, more jobs or more income. This goes down better than cost-benefit
analysis with those who refuse to value human life.

Overall, cost-benefit analysis (CBA) seems to be a worthwhile way of trying to assess, before
the event, the advantages and disadvantages of iutoducing compulsory changes into existing
mtional and corporate systems. It can be concluded that a wide range of positive effects
of occupational safety and health on company competitiveness is suggested by various
authors. Until now, it is not clear how the large number of relevant factors can be
incorporated in easy to use models or tools for cost-benefit analysis in in-company decision
making. One can even doubt if cost benefit analysis and having a good cost-benefit model
results in more rational decision making in the field of occupational safety and health.
Opinio6 still play an importatrt role, but no miurager can totally ignore economic reality.
It is suggested that putting costs on absenteeism will result in adverse effects like selection
and forcing people to work. With this respect, flexible workers are most at risk. As
elsewhere, the workforce at the bottom of the pile usually gets the worse deal.
Before an analysis is started there must be discussion (and if possible agreement between
all the parties involved) on ttre basic hypotheses used. It is not a purely technocratic approach.
The legal system can induce change: devolving responsibility (and costs) to the levels at
which they are caused requires reviewing other systems and actions.
The incorporation of better profitability due to improved OSH into macro-models gives many
practical difficulties, and little experience exists in this field (which is also pointed out in
chapter 3). Possible courses for future research include cumulating and evaluating of cost-
benefit analyses, studying the use of economic modelling in decision making with regard
to OSH (at both macro- and company level) and improvement of data sources.

The author wishes to thank A. Hubert and K. Frick for their valuable comments on the
conference discussions on this theme.
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The Role of Cost-benefit Analysis in
occupational Safety and Health Regulation

J. Svenson
Occupationat Safety and Health Administration

Rockville, USA

Abstract
The proper role of cost-benefit analysis in shaping occupational safeqr and health regulations

will depend on theoretical applicabilities, techlical possibilities, and policy considerations'

In each of these areas, cost-benefit analysis offers promising contributions and also faces

critical limiations. Due to a lack of consensus on methodological issues and the variety of

ways cost-benefit analysis can be applied to the regulatory process, perceptions regarding

the implications of using such analyses dift'er widely. At the extremes, some resist any role

for cost-benefit analysis, while others advocate complete reliance on such analyses to optimize

regulations. tn practice, solutions for safety and health issues cannot be reduced to a formula.

Hiwever, cosi-benefit analysis provides a valuable lool for creating more efficient and

effective regulation and for promotitlg public and private efforts to improve occupational

safety and-health. As the demands grow for justification of government action and for

actrievlng maximum results from available resources, cost-benefit analysis should and will
play an iircreasingty important role in advancing occupational safety and health protections.

U.i. Occ,rpational Safety and Healttr Administration (OSHA) conducts extensive and detailed

analyses ofth. .ortr and ofthe benefits of all significant new and revised safety and health

regulations. Such regulatory impact analyses are conducted by most federal govemment

r.firUtoty agencies as required by the President Clinton under Executive Order 12866 and

by previous Presidents since at least 1981.

The expected benefits of OSHA regulations have always been far greater than the estimated

costs. Even if no value is assigned to the lives saved or to the pain and suffering prevented,

urd if only the direct financial benefits of preventing injuries and fatalities are considered

(including, for example, avoiding medical costs, lost wages and production time, hiring

anO tralning costs, etc.), OSHA regulations often result in large net benefits for employers

as well as for employees and society as a whole.

However, the role that cost-benefit analysis should play in the process of developing

occupational safeq, and healttr regulations remains conffoversial. Requirements for regulations

to *aat, cost-benefit test are on the one hand advocated as a sensible mechanism for ensuring

good regulation, while on the other hand, the application of cost-benefit analysis is strongly

iesisted and feared as a mfllrrs of weakening the regUlatory program. The debate has become

increasingly potticized as the U.S. Congress currently is considering legislation which would

reform OSHA's regulatory authority.
To put t1e cost-benefit debate in the United States in contexto a key difference between the

Amirican regulatory process and that of most other countries needs to be recognized'

OSHA's autnority to isiue regulations is derived ftom legislation which also sets out certain

conditions that must be met by the Agency. The conditions in the legislation, expounded
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upon by various court inErpretations over the years, address factors such as Clemonstraring
the need for a regulation, defining acceptable risk levels, and establishing technological and
economic feasibility, which each require substantial supporting documentation. If OSHA
is successfully sued for failing to meet its obligations, the regulation is nullified by the court.
Members of the public, industry, and unions routinely sue OSHA over every major new
regulation, and OSHA must be able to prove in court that it has satisfied the ipeciiic legal
requirements in issuing the regulation. Thus, ttre legislative language underlying OSHA's
regulatory authority not only provides a mandate to protect workers but also critically defines
the legal tests that must be met.
ln contrast, the President's requirement to analyze the costs and benefits of regulations is
not subject to litigation from ttre public and thus does not require as great a burden of proof.
The President's requirement does not supersede the legislative mandate, and it functions
primarily as a central review mechanism for the White House which regulations and
accompanying analyses must pass through before being issued.

This paper explores the issues for determining the proper role for cost-benefit analysis in
shaping occupational sat'ety and health regulations. The potential contributions and
implications of applying cost-benefit analysis in different *iys are assessed from three
perspectives: theoretical applicabilities, technical possibilities, and policy considerations.
Scenarios for incorporating cost-benefit analysis into the regulatory process are then evaluated
to identify roles flrat are most useful for effectively reducing occupational risks without
hindering goals for improving and strengthening safety and health protections.
Theoretically, cost-beref,t analysis should be the tool for policy-makers to apply in at least
three different areas to identify optimal choices. First, in order to propedy attocate agency
resources among competing regulatory projects, preliminary cost-benefit analyses of potential
regulations can be used to prioritize actions to deterrnine how overall risk reduction goals
can be achieved most efficiently. Second, cost-benefit analyses of draft regulitory
requirements and their possible alternatives can enable regulations to be designeO baseO on
the most cost-effective approaches and solutions to address specific risk factors or hazards.
Third, cost-benefit analyses can provide rigorous, documented evidence and support to
explain and defend particular regulations and to promote the many positive effects associated
with improvements it occupational safety and health generally.
But even at the theoretical level, objections can be raised to a reliance on the use ofcost-
benefit analysis as the sole determinant in making the best decisions. For example, if one
were to blindly prioritize regulatory actions across the entire scope of government,
occupational safety and health regulations may be pushed aside by increaied highway safety
initiatives. And yet it is generally accepted that government should not abandon its
involvement in protecting the safety and healttr of workers just because of possible differences
in the marginal cost-effectiveness of govemment spending. Objections toi reliance on cost-
beneflt analysis in making decisions have also been based on ethical arguments. Belief in
a set of moral principles (for example, involving equity or fairness) makes certain actions
or circumstances unacceptable, and thus the consideration of other factors (such as profits),
in a manner that weighs against the value of adhering to those principles, can be perceived
as morally wrong.
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The debate on the theoretical usefulness of cost-benefit analysis can be reconciled by reaching

a common conceptual understanding of the scope and applicability of such analyses.

Theoretically, the definition ofcost-benefit analysis can be stretched to incorporate subjective

values and morals, and flrc results can be made to reflect any concems desired; or, at least'

cost-benefit analysis can be applied to an appropriate subset of factors with other

considerations treated separately. However, proponeilts of cost-benefit analysis must also

recognize ttrat ttre conventional use of the methodology involves making comparisons between

quarr-tifiable values, usually expressed in monetary terms, and as such may not be ideally

suited or acceptable for all purposes.

The debate on the role ofcost-benefit analysis also reflects different perceptions regarding

the practical and technical aspects of applying cost-benefit analysis. At one end of the

spectrum, the research exercise of identifying sources of costs, benefits and other effects

associated with regulatory impacts can in i*elf be seen aS productive. A better understanding

of regulatory impacts resuls in an increased awareness of the circumstances being addressed,

generates further ideas and options, enables the relative importance of specific elements to

be more clearly distinguished, and generally helps bring real-world input into the process.

At the other end of the spectrum, a cost-benefit equation can be seer as the primary

determinant of the appropriateness of a proposed action.

Regardless of the particular application, a cost-benefit analysis needs to be sufficiently

rigorous and deailed to be usefirl. Advocating reliance on the results of cost-benefit analysis

to deterrnine optimal choices must be accompanied by a willingness to devote the resources

necessary to ensure the credibility of the analysis. Moreover, the relationship between

resources applied and usefulness is not always linear: where a thorough analysis can offer

reliable guidance, a more limited analysis may provide uncertain or misleading conclusions'

If industry-by-industry detail is required, then the specific definition used for o'industry"

critically affects the resource implications for the analysis. Technical limitations may hinder

the ability of cost-benefit analysis to deliver definitive answers. For some applications,

adequately detailed data may be unavailable, or analytical results may depend on estimates

that involve subjective judgments. Useful descriptive conclusions do not necessarily constifute

indispuable proofs. ln short, the promising aspecffi of what cost-benefit analysis can deliver

are in reality difficult to guarantee.

A few examples can provide an idea of the types of issues that cannot be easily resolved

and yet can have large effects on the results of an analysis. What discount rate should be

used for future benefits measured as lived saved, especially when a latency period is involved,

such as with exposure to carcinogens? How can anecdotal evidence on productivity effects

be generalized to fte industry or national level, and what are the corresponding effects on

employment and wages? To what extent should secondary and indirect effects be considered,

such as effecf of injuries on other farnily members or the chain of effects from compliance

spending? How effective will requirements to provide training be in preventing accidents?

A fe* years ago it was suggested, during the review of an analysis of reducing chemical

exposures to workers in the construction industry, that regulatory costs reduce national

income growth, aud that since national income growth was correlated with longer life
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expectancy, money spent to comply with regulations would result in statistical faalities which
should offset the lives expected to be saved through reducing chemical exposures.

Detennining the degree to which cost-benefit analysis can or should be applied becomes
a cost-benefit exercise in itself, which in practice can vary depending on the application.
The primary determinan6 will be the technical sffength of the available data and the intended
purpose of the analysis. Additional resources for conducting analyses may yield better
decisions, but with declining marginal returns. Clearly, at some point spending more
resources on cost-benefit analysis at the expense of advancing available protective measures
would become counterproductive.

Lastly, but rot least importantly, the role of cost-berefit analysis will depend on policy
considerations and the perceived implications of incorporating this activity into the regulatory
pro€ss in different ways. As evident from the multiple shrdies submitted to the record in
response to a single OSHA regulatory proposal, cost-betrefit analyses conducted by different
people on the sarne issue can produce drastically different results, even by several orders
of magnitude. Cost-benefit analysis mnnot be simply reduced to a formula or a step-by-step
approach with consensus on specific assumptions or on the many novel methodological issues
that continue to emerge. Many issues are matters of policy as much as of science. The fact
ttult a legitimate range of reasonabletress iunong estimates can be credibly discerned does
not fu[y alleviate fears about the potential influence of analyses. The debate as played out
in flre political arena characteristically involves emotional rhetoric and distrust over ulterior
motives. At the bureaucratic level, the debate reflects concerns about resources, decision-
making power, orgauizational lines of authority, and how and by whom regulatory documents
will be developed and reviewed.

The different perceptions regarding the impact of cost-benefit analysis on the regulatory
process result in opposing views on the role of such analysis. On the one side, any role for
cost-benefit analysis should be resisted and minimized. According to this view, conducting
these analyses causes delays and draws resources away from the development of safety and
health regulation. In addition, recommendations from safety and health professionals could
be modified or overhrmed based on the cost-benefit results, and the flexibility of the Agency
may be compromised. Finally, the explicit consideration of costs may be simply objecuonable
il the context of potentially limiting the extent of risk reduction: why should the lives of
workers be potentially sacrificed because the reduction in profits would otherwise be too
large?
An opposite viewpoint sees cost-benefit analysis as the solution for making sure that
regulations appropriately reflect the limited resources available in society for reducing risks.
The marginal cost of ar additionat reduction in risk generally increases as ttre risk is lowered,
and it would be impossible to reduce all risks to zero. Thus, in order to provide the most
aggregate reduction in risk and save the greatest number of lives with a given amount of
resources, cost-benefit analysis should be applied to detennine which risks should be
addressed and to what extent they should be reduced. In addition, cost-benefit analysis can
help reveal the relative effectiveness of risk reduction measures and design regulatory
approaches that ensure protectiotr while maximizing flexibility and efficiency.
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Each of these two opposing perspectives has its shortcomings. Requiring cost-benefit analysis

as a test to be met will not automatically achieve its intended goals for four reasons. First,

the inherent limiations of such analyses as described above preclude their use for regulatory

dilemmas requiring broader perspectives (beyond just an expanded set of variables); second,

requirementi for cost-benefit analysis that demand high levels of proof or detail may go

beyond technical capabilities or available resources and impede regulation; third, depending

on how cost-benefit analysis is implemented, it could potentially be applied abusively to

force regulatory changes, or it could be conducted as an afterthought with the expectation

ttrat it simpty aicommodate desired actions; and fourth, complete reliance on the analytical

results woutO requlre sufficiently detailed guidance covering the multitude of evolving

methodological isiues to be applied consistently across govemment programs' Although

general guidance is currenfly imposed in ttre U.S. throug[ the centralized review of ttre White

House Office of Management and Budget, in practice analyses vary considerably from one

agency to another, urrd dis"g...-.nt and discretion in the technical particulars of analytical

approaches inevitably remain.

Iio*.u.., despite limitations, cost-benefit analysis should and will play an hcreasingly

important role in the development of occupational safety and health regulations. It represents

systematic, quantitative research on existing conditions and alternative possibilities' It
improves regulatory programs by identiffing promising directions and avoiding unjustifiable

poiitiom. It demonstrates an awareness of the implications of government actions, as
^increasingly 

demanded by the public. It provides a valuable tool for defending and advancing

pubtc urd private efforts to protect workers and for promoting occupational safety ard health

generatty. Ii constitutes the evidence sf ttls importance to workers, to industry, and to society

of taking action to reduce hazards in the workplace.
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Costs of OSH vs costs of flexibility and innovation

S. Dhondt
NIA TNO B,V.

Amsterdam, The Nethertands

Introduction
When stressing the argument that it is interesting for managers to invest in OSH because
such an investnent is profitable, one is argumenting that companies mainty strive to compete
on costs. InvesfinenLs in OSH can lead to lower costs for companies or can improve
productivity of the company on the whole. This cost impact from oSH can be *"i!nt"d
against the benefits it has in less overall costs for the companies and in higher sales.
But modern companies are not only focussing on lower costs. In figurel, we can see for
the Dutch situation (1993) that cost strategies are the primary strategy for only a third of
the companies. In recent years, companies are starting to orient themselves at flexible
response to market demand, and striving to become more innovative. Graph 1 shows that
next to quality and cost strategies, companies do orient themselves at irutovation and quick
response.

Flexibility and innovation are also competitive goals for companies, more so than costs.
Because these goals are relatively new to companies, there is a gteat interest among
governments to help promote companies to achieve these goals. For example, the Dutch
government supports any effort to make the labour market more flexible and to help
companies achieve higher degrees of innovation (e.g. Flexibility and security, 1996).

Where does this leave the discussion on cost and benefits of OSH? It is not very clear how
these new company and political goals are related to the cost and benefits of more and better
OSH. h this article, I want to show how the cost/benefit approach to OSH should expand
its argumenation to these new company priorities. I shall support my argrrment with reiults
from surveys done in Europe and in the Netherlands on OSH and flexibility, and with case
studies among Durch innovative companies.
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Figure I Future market stratsgies from Dutch companies in the Dutch Monitor Study 1993

The vices of flexibility: OSH as a countermeasure
As was stated in the irtroduction, companies are looking at different ways in which they

can become more flexible. Flexibility is used in the sense of more responsive to volume

fluctuations on the market. Now today companies have numerous instrurnents to respond

to such fluctuations. The preferred situation by companies would be one in which the compa-

ny could use hire and fire-measures at will. Since the 1980s, govemments urd employer

organisations have sought !o reduce the numerous rules which block labour market flexibility.

Table 1 gives an overview of the different kind of flexibility measures which have become

popular among companies.
Companies can use intemal and/or extemal sources to respond to market fluctuations. They

can also orient themselves at the number of workers (quantitative approach), and/or use

more allocative measures for such responses.

50
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Such 'flexible' personnel policies have always been resented by the workers. The need for
security, which workers justily have, is strongly undennined by such labour market and
company policies. It is clear ftom nearly all research that most labour rules do not provide
much protection for the flexible labour force (van Hoof, 1987; Littek & Charles, 1995).
The most common problems for flexible workers are:
- Such flexible workers are not or only badly represented by the company trade union

or workers council.
- Such workers have little lcrowledge of the OSH-rules in the companies. Rarely do they

get to know the company doctor, nurse or OSH-representative.
- Many compardes use accidents or injuries as a reason to tenninate contracts with such

flexible workers. Such workers have little power to counter such acts. Even countries
with strict rules on flexibility carutot preyent social dumphg from happening.

The costs of flexibility are mainly carried by the flexible worker, and not by the company.
Flex workers rarely profit from OSH.

In such a sifiration, only stressing that OSH is good from a cost-benefit-point of view, does
not guarantee in itself OSH for all workers in companies. The price of such an invesunent
could be paid by the flexible worker. OSH could be seen as one more advantage of the core
worker. Such a result can be seen in the survey from the European Foundation (Veronique
Letounreux, 1997:, van Dormolen & Dhondt, 1997). This survey shows that flexible workers
a.re worse off on most working conditions when compared to core workers in companies.

The question then is, how to pursuade ssmpanies to inyest in OSH for all workers, and not
only for the core workers? Improvements have been sought by regulating the position of
temporary workers and temporary agency workers. The solution however, is not to go on
defending the rights of the core workers or to counter flexibility. Such an effort is clearly
futile. More sensible is it to look for evidence on how OSH-measures are not only beneficial
to core workers.
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From the Monitor-studies, we had the opporrunity to find out to what degree OSH-policies
help flexible workers. In these suryeys, we have identified different types of flexible workers.

For each of these groups, we have looked at how they report about the OSH-policies in these

companies and how such policies have their effect on their working situation. It appears,

and this in the survey from 1993 and 1995, that flexible workers which report good OSH-
policies in their company, also report less health problems (burn out, musculoskeletal com-
plaints) and beuer job satisfaction. When good OSH-policies are reported by workers, this
has a positive effect on the working situation of the worker. This would mean that companies

should have to have an interest in this dimension of company policy. OSH can work as an

instrument to make flexibitity more acceptable to the employees and their defendors. This
could help companies to acquire the required flexibility more easily. In this sense, investing
in OSH can reduce the costs (in tenns of turnover, absenteism, lower quality, etc.) flexibility
itself bears for flex workers.

OSH as a precondition for innovation
krnovation is a second new goal which companies want to achieve. hmovation can be defined

as product or service innovation on the one hand, and process funovation on the other hand.

Companies want to bring more innovative products to the market, and this in an ever more

rapid fashion. Such is the trust of new buzz-words as Rapid Deployment Cycle, Time-to-
market, Time-Based-Management and soforth (Hout & Stalk, 1990). The company which
masters this lead time, conquers ttle greatest market share and guarantees the greatest profits.
In the automotive sector, the example of the succesful Japanese producers is now common
knowledge (Womack e.a., 1990). Not only innovative products are important, it is equally
important for companies to improve their internal procedures and processes. Continuous
improvement is sought by all companies. The question is of course, which measure should
preferably be used to achieve such innovation. The answer is not that easily given as for
flexibility. Up to this day, most effort is put into the development of technology. This is

done by investing into technological institutes (for example the new technological top-
institutes in the Netherlands), into technological infrastructure (for example the electronic
highway), in education (OECD, 1992). Only recently, companies and governments have

tried to investigate to which degree the organisational model and company practices are

themselves factors which stimulate innovation.

In the Netherlands, we lurve executed case-shrdies among ten leading innovative companies
and services. These companies were in ttre private and in the public sector. The goal of the

project was to investigate, to what degree the employment and organisational practices in
these companies helped to promote inn6v3fi611. We have used a qualitative methodology
to obtain answers in these companies. Inforrnation from our own investigations was

confronted with the opinions from the employer and employee representatives. These results

were again presented to all participating parties in the companies in a second feedback
presentation. From these discussions resulted causal maps on how (product and process)

irurovation occurred in these companies.

The data from the ten companies were analysed again to obtain more general results. In the

nvo figures(2 and 3), the innovation models are presented. It is clear that the presence of
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an R&D-deparfnent and the invesfinent in technology are important factors for innovation.
But it is also clear that ttre human factor and good OSH are as important as these factors
to stimulate innovation. Better working situations are a preconditon for innovation. Better
working situations help to support the dense communication between the marketing
depar[nent, the work force and the R&D-departrtrent required for generating ideas. When
workers have the opportunity to learn from their work, when they are allowed to get into
the market and their customers, only then the R&D-departrnents can profit from the
stimulating ideas of their workers. Inforrnation about how the companies are doing, about
the resul8 from work are also required to support these innovative initiatives on the work
floor.

Knowledge,
Experience
Workers

Training

Figure 2 The model for process innovation

The invesilnents needed to achieve such improved OSH-situations are easily balanced by
the profits the innovative ideas workers have. But this result should be supported by more
factual evidence which I do not yet have.
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Figure 3 The model for product innovation

Another result from these case studies, is that flexibility and innovation do not necessarily

complement one another. Companies professed that too high numbers of flexible workers
in their companies impeded their innovative efforts. Flexible workers can bring new ideas

with them to the company, but more so they can take away ideas from the company they

are engaged by to competitors. Because there is a great misffust from the flexible workforce
in the sincerety of the engaging company, flexible workers do not team-up with the company.

Here lies an oppornrnity for promoting OSH-practices in companies. If the lesson from our
previous research is well learnt, then companies could use OSH as a means to make flexible

workers more content with the company. This can itself lead to more investrnent from the

worker in the company.

Such a thesis could be interpreted as idealistic, but we musn't fool ourselves. The future

is flexible, a retum to the fixed tryloristic past is out of the question. Therefore it is necessary

to find ways to make flexible work more atracdve for workers. But also to make companies

more responsable for their flexible workforce. If such an effort does not succeed, then higher

degrees of flexible workers will only work to the detriment of the innovative effort from
companies and governments.

Discussion
Our main conclusions from our investigations is that companies are moving toward other
goals than purely cost improvement. Volume flexibility and irurovation are new goals. It
isn't clear how invesunent in OSH can benefit these new policy goals in companies. We

have shown from surveys and case studies, that OSH can benefit these goals. In the Dutch

industry, it appears that flexible workers which report better OSH practices, also report better

working situations. There even isn't any difference any more between flexible worker and
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the core worker in such companies. OSH should be used as an argument to support the
further development to more flexibility in companies.
From our case studies, we know that OSH is central to more product and process innovation.
Higher quality of work is correlated with more innovation. Companies which have invested
in better OSH, show improved irmovation. Such benefis of OSH clearly outweigh the costs
OSH imposes on companies. It is even so that OSH can help to reconcile flexibility and
innovation in companies. Flexibility is not always a means to improve the innovation in
companies. The resistance from workers to more flexibility can be countered by offering
these flexible workers better working situations or at least those working situations the core
workers can profit from.
The main results from these studies need more confirmation with more pointed research.
It is also necessary that the cost/benefit-argument from OSH-invesunents, is further developed
in the direction of these new company goals. This presentation is only a first departure in
this field.

Literature
Dormolen M van, Dhondt S. 1997. Flexible working relations in The Netherlands and in
Europe. NIA TNO: Amsterdam.
Hoof J van. 1987 . The labour market ils an arena. Labour market problems in a sociologicat
perspective. Amsterdam: SUA.
Hout, Thomas M., and George Stalk, Jr. 1990. Competing against time: how time based
competition is reshaping global markets. New York: Free Press
Letourneux Y. 1997. La flexibilit6 en Europe. Dublin: EFIWLC
Littek W, Charles T. 1995. The New Division of Labour. Emerging Fonns of Work
Organisation in International Perspective. Berlin/New York: de Gruyter.
Ministry of Social Affairs and Employmett. 1996. Flexibility and security, The Hague:
Ministry of Social Affairs and Employment.
Organisation for Economic Co-operation and Developmefi. 1992. Technology and the
economy: the key relationships. Paris: OECD.
Womack JP, Jones DT, Roos D. 1990. The machine that changed the world: the story of
Lean Production. New York: Harper Perennial.

2t0



Correlation between the working environment and produc-
tivity, a case study in the company level

J. Kuusela
VTT Manufacturing Technology

Tampere, Finland

Productivity means the ratio between outputs ard inputs. Considered by type of cost, inputs

consist of material inputs, hunan resources, capital, and a number of special inputs. At the

corporate level, productivity is a measure of the company's ability to combine the various
inpus in order to achieve maximum performance. The basic elements of productivify are

the human input, the well-being, skills and know-how of the staff, the available techlology
and the management's capabilities to supervise the system made up of these components.
One potential explanation for the positive correlation between the working environmeut and
productivity is the following: As safety at work improves, material damags and malfunctions
decrease and accidents and the number of sick days decline, while the volume of production
increases and quality improves.
At the same time, the managemert system and policy adopted by the company or the

organisation affect the way in which employees perceive their working conditions. Poor
conditions are reflected in accidents, occupational diseases, other health effects and an

excessively high turnover of workers. In contrast, good working conditions manifest
themselves as a high level of well-being, improved quality, and increased productivity.
This study is one part of 'The Economics of the Working Environment' -project which was

carried out in 1994-1996 by the Ministry of Labour, Occupational Safety and Health
Division.

Correlation between the working environment and productivity
Studies on the inter-relationship between the working environment and productivity have
revealed a positive correlation between the two. Thus, steps aken to develop the working
environment have also improved productivity, while measures adopted to increase
productivity have had a positive impact on the standard of the working environment.
However, few organisations monitor this relationship by means of economic indicators, and

there seems t0 be little knowledge about which individual areas of the working environment
have a particular effect on productivity.
Snrdies show that companies investing in production to cut down throughput imes and to
increase productivity, also improve the sandard of safety in the workplace as a by-product.
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E High-produclivity compani6s

t Low-produolivity companios

Figure I Correlation between individual aspects of ths working environmsnt and productivity

At companies, safe$/ performance has been assessed using the occupational safety and healttr
audit. The bars in the chart indicating performance in various areas are rot directly
comparable. Instead, high-productivity and low-productivity companies within each area
can be compared.

How can the working environment become a competitive tool? How does the working
environment contribute to the company's ftrancial performance? How do investnents made
to improve working conditions affect the company's productivity?

The quality of the working environment and ttre working capacity and skills of the personnel
have a significant meaning to the company economy. When the working environment
improvments haves been well+arried out, the activity conditions can significantly improve.
At the company-level the auinrde towards the working environment improvements depends
on the matter if it is profitable or not.

The evaluation of the inputs and outputs made in the occupational safety action is not a simple
task at the company-level. The improvment of the occupational safety and working
environment require often remarkable inputs on tehcnology, orientation, training, inforrning
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and maintenance. It is difficult to point out ttre outputs of occupational safety or fts improving

of the profiability. It is easier to calculate the costs of poor working conditions. The costs

of accidents, absenteeism and disability pensions can be evaluated at the company-level,
usually they vary considerably according to the size and branch of the organisation. Beside

these costs even more remarkable are the benefits resulting from the working environment
improvments and better production management which can be seen as diminshing malfunc-

tions, lower wastage, improving the productivity of the work or improving quality. These

benefits can be remarkable great.

This paper will discuss how invesunents made in the various areas of production affect
productivity.

Effect of ergonomics on productivity
Consequences of poor ergonomics: musculoar-skeleal complaints, impaired efficiency, low
motivation, disability pensions, high turnover of staff.
Measures to eliminate problems: workplace and ergonomic studies by occupational health

personnel, activities that help maintain work/functional capacity, instruction, training in
appropriate working methods, planning, fuancial analysis of factors relating to the working
environment.
Effects of inves[nents in ergonomics on productivity: improved work/functional capacity,

fewer sick days and lower turnover of staff, improved work motivation.

Example
At an engineering workshop, the repair of engines involved work stages were that very
difficult to carry out and ergonomically unfavourable. As a result of these problems,

absenteeism was high because of a high incidence of muscular-skeletal complaints and near-

accidents were corrmon. To alleviate these problems, money was invested in the purchase

of an installaton workbench. Infioduction of the workbench was found to have a favourable

impact on working conditions, productivity, safety, deployment of labour force, flexibility
of work organisation, quality, atrnosphere, motivation, efficient use of space, and customer

satisfaction.
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The toAl cost of flre invesunent was FIM 50,000. After the new workbench was purchased,

the number of sick-days decreased, throughput times were cut down, and the need for in-

service engine repairs declined. As a result, savings of about FIM 270,000 could be made

annually.

Effects of the working environment items on productivity

ITEM PROBLEMS MEASURES EFFECTS ON PRODUC.

TIVITY

Noise * accidsnts
* noise injuries due to noise
* insomnia
* strgss
* effects on quality
* interference with social inter'

action
* interierence with social inter'

action
* effects on qualitv

" noise protectionabatement
* working instructions

" planning

" reducing/minimisation of ex'

posure time
* personal protsctive

equipmentgear

* improved functional

capacity
* rsduced noise level
. elimination of quality

problem s

Tem perature/

Heating and

ventilation

* joint diseases/ muscular.sksle'

tal complaints

" head'colds

" impaired working efficiency
* dsclined motivation

* structural and technical ms.

ans
. planning
. reducing/minimisation of ex'

posure time
. protective clothing
* personal protective

souiomsntogar

. improved work effi-

ciency
* reduced ensrgy costs

Iighting headache

fatigue

impaired performance

declined motivation

. improvinglgreater lighting

intensrty
* maintsnancs of lighting ser-

vice of lixtures

* reduced number of

accidents
* improved quality
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Risk of

accidents

* accidents
* loss of profits/income
* loss of floating assetsl inven.

toriss and fixed asssts
* loss of working hours
* impaired performance
* impaired efficisncy
* declined work motivation

. gbod housekeeping/ cleanli.

nsss and order
* safety means of access

passagsways
* protective equipment on

machinery and equipment sa-

feguards
* good/sound planning
* carsful work orientation
* instructions on working me.

thods
* personal protective

equipment
* intgnsivs work familiarisati-

0n
. working instructions
* ogrsonal orotectivs oear

* improved standard of

safsty
. 

improved

work/f unctional capaci-

ty

Work climats/

Atmosphsre

* lack of mutual trust and in-

house competition
* lack of social support
* poor floddissemination of

inf ormation
* poor manager-subotdinate re.

lations
* low quality of work perfor.

m ancs
* low job satisfaction
* absenteeism
* problems in social personal

relationships at the workplace

* interesting and challenging

duties
* task variabilitylvariation
* independent work
* development of team work

* improved

work/f unctional capaci-

ty
* improved work moti.

vation
* development of co.

operation

Content/ Mea.

ningfulness of

work and moti-

vation

* meaningfulness of work tasks
* task invariability/monotonous

work
* haste/hurry
* lack of definition of duties

and responsibilities
* appreciatin of

work/occupational esteem
* professional skills and lack of
carosr progrsss hindered oppor.

trrnilio<

* job enlargement/expansion

of work
* job enrichment/enrichment

of work

* high level of work mo.

tivation
. high-standard work
performance
* 

lob satisfaction
* reducsd absentegism
* reduced/lower staff
turnovor
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0rientationl

Fam iliarisation

and training

* accidents
* negligence/indif ference
* material damages and losses/

wastags
. delays in deliveries and

inaccuracylunreliability of sup-

plv

* intensive

orientation/f amiliarisation
* regular retraining of

orie n ta torsli n structo rs

* improved flow disse-

mination of information
* rsducsd number of

accidents
* improved quality of

work
* reducsdlower abssn.

teeism

Effect of working environment on productivity
The competitiveness of industry depends on productiyity and its continual improvement.
Measures to improve productivity should be accompanied by steps to ensure that work is

meadngfirl, varying and educational. Through employee involvement, it is possible to get
people interested in improving productivify, in reducing costs, and in developing the

workplace and tlrc work itself. Excellent work performance, high productivity and a high
qualify of life as well as the staff's well-being can only be achieved if the work itself, the

working conditions, the work community and the employees are ir good shape.

Management and parfidpation

Work contani and moiivalion

Atmosohere at work

Erqonomics

[Vork orieniation a,

Housekeeping

Lighting

foworrtuo condilm.

Nrfi 1

Effaots on
produotivity

Effects of improvements to the working environment on productivity in the light of the latest research findings.

ln practice, the internal order of the effects on productivity achieved as a result of investments in the working

environment may vary considerably on a case-by-case basis.

Figure 3
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The Profitability Of lnvestments ln Work Life Rehabilitation
Programmes: A Measurement Of Perceptionsl

U. Johanson,
Personnel Economics lnstitute, School of Business, Stockholm University

Stockholm, Sweden

Abstract
This study may be recognised as a contribution to the lack of economic evaluations of
invesunen$ in health promotion prograrnmes. The study also contributes to the evaluation
of the Swedish work life experiment in the beginning of the 1990s, and the esablishment
of the Swedish Work Life Fund (SWLF). Perceptions of the profitability of invesunents
in work life oriented rehabilitation, including changes in work organisation, changes in work
methods and competence development, were investigated in 108 randomly selected
organisations. The findings indicate that the invesunents, which were partly financed by
grants from the SWLF, contributed to a reduction in sick leave and an increase in
productivity. The medien value of the pay-back period was estimated to be 3.0 years. Public
organisations, a considerable number of employees, a high percentage of women employees,
a significant reduction in sick leave and an ongoing organisational change are some of the
characteristics of invesments with a short pay-back period. The findings further indicate
that grants from the SWLF were an important factor in the initial implementation of
investnents.

Background
On July 1, 1990 the Swedish Work Life Fund (SWLF) was established with the objectives
to improve health and increase productivity in Swedish work life. Employers could apply
for grants devoted to rehabilitation and other measures to improve the work environment.

The Fund was termimted according to schedule on July 1 1995. At ttrat time l0 billion SEK
had been paid to help finance 25,000 workplace prograrnmes (WP). Nearly 3 million Swedes
(70% otthe work force) have, in some way, aken part in WP parfly financed by ttre SWLF.
The majority of the prograrnmes included different measures to improve working conditions,
such as changed work organisation, changed work methods, competence development,
medical treafrtrent and physical investrnents.
In most studies concerned with the effects of health promotion prograrnmes, economic
consequences have been ignored. Pelletier (1993)2 refers to 24 evaluations of workplace
health promotion programmes, between 1980 and I99l , an area closely linked to
rehabilitation. These studies indicate positive effects on people's health, but only a few have
dealt with the issue of efflciency. Conrad (1987)3 proposes that one reason for this may be
ftat the effects of health progftrrnmes are mostly subjective individual results. Although this
is cerainly ffue, changes in sickness rates and productivity, among others, should usually
be possible to measure and evaluate in monetary terms.
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The scarce number of investigations of the economic consequences suggest that the main
effect is chalges in productivity.

Research questions
The following questions were formulated in this project:
1. From an organisational viewpoint, what is the pay-back period for iavestrnents in work

life oriented rehabilitation prograflrmes, as based on the opinions of the employers?
2. What are the characteristics of the rehabilitation programmes with the shortest pay-back

period, as based on the opinions of the employers?

The idea underlying the prqect was to quantify the employers opinions about the pay-back
period. The opinions include objective data, such as changes in sickness rates and

productivity, or purely subjective opinions concerning the causal relationship between the

investnent ard the effect. These opinions, which are based on both the objective and

subjective data, are supposed to influence the decision maker in his future willingness to
invest in rehabilitation.

The concept "work life oriented rehabilitation" was used by the SWLF. This includes not
only measures aimed at bringing sick or injured employees back to work, but also measures

to prevent accidents and work-related sickness. The measures can either be individual or
organisational. For example, changes in work methods or competence development can be

preventive measures, and changes in work organisation can be a means of easing an injured
employee's to return io work.

Methodology
A stratified random sample was used to select 120 WPs. To obtain quantitative data,

telephone interviews were conducted with the head of each chosen progralnme.

After checking data about ttre WP, the costs were estimated together with the respondents.

Conceming the effects, ttre idea was to help the respondents to express as much as possible

in moneary terms. This was done on a gradual basis. At first the respotrdents were asked

about the cotrsequences of the programme. The respondents were asked to mention only
effecs ttrat had already occurred. Anticipated future effects were not included. They were
asked whether these consequences could be measured quantitatively. The next step was to

translate ttre quantitative effect into monetary tenns. Because a change in a variable (e.g.,
sickness rate) could normally be influenced by other factors as well as the WP, the

respondents were asked to estimate how much of the change was attributable to the

prograrnme. Finally, they were asked how certafu they were in their estimation. Changes

in sales, productivity, sicloress rates etc. were selected from different information systems,

whereas ttre relation benveen the WP urd the identified effect was estimated on a subjective
bases.

Once the initial contact was established, there were no serious problems in getting the

respondents to answer the questions. The respondents themselves were very interested in
the outcome of the calculations. In most of the cases two to three interviews were sufficient.
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All daa were gathered in a daabase consisting of 70 variables. Of the 120 randomly selected
prograrnmes, 10 could not be evaluated because the organisations no longer existed. Another
two were excluded from further statistical treafrnent because the data obtained were judged
to be urueliable. Thus 108 pay-back calculations were available for further analyses. In the
Appendix, the calculation of the pay-back period is demoustrated by means o1 il1 saample.
To answer the second research question, further statistical analysis was undertaken. This
quantitative analysis was supplemented with a qualitative one. The prograrnmes with the
shortest and the longest pay-back periods (a1 WPs) were interviewed with the aim of
comparing the implementation process of the programmes. This part of the study was
inductive. The aim was to generate theory, rather than to test any particular hypothesis.

Some data concerning the programmes in the sample are presented in the table below.

THE PROGRAMME
Number of employees involved

Percentage of women

Length of the WPS

THE IWESTMENT
Total investment

Total investment per person involved

lntangibles as porcentago of total investments

THE GRANTS
Grant

Grant as a psrcentags of total investment

Grant per person involved

30

47.

20 days

71 8,000 sEK

30,000 sEK

50

223,000 sEK

37

9,000 sEK

Median

Mean

Mean

Median

Median

Mean

Median

Mean

Median

Table Data concerning inv€stmsnts and grants of the programmes.

Results and contribution
The findings indicate that the programmes, which were partly financed by grants from the
SWLF, contributed to a decrease in sick leave and a concomitant increase in productivity
in accordance with the objectives of the SWLF. Changes in productivity was in all respects

the most dominant effect. The respondents were more certain concerning this effect than
the effects upon sick-leave.

The median value of the pay-back period was estimated to be 3.0 years. If this study had
been done later, however even shorter pay-back periods would have been possible because
the evaluation was done shorfly after the prograrnmes were terminated and only those events
that had already occurred were considered. Taking this into account and given the
respondents' opinion that 3.0 years is a reasonable pay-back period, the investrnents
investigated in this snrdy seem to have been very profitable based on the perception of
management.

Despite results with regard to the pay-back period, nearly all of the organisations consider
the investnens successflrl. The findings indicate that most of the organisations experienced
increased knowledge about rehabilitation and work environrnent matters and a heightened
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awarcness of tlrc importance of health care to prevent work diseases. Many of these changes

have come to stay. Thus ttre invesbnents will probably influence the healttt and safety culture

over a longer time span.

Public organisations, many employees involved, a high proportion of women, a significant
reduction in sick leave and an ongoing organisational ghange are characteristic of programmes

with a short pay-back perioda. The conclusion is ftrat invesfnents in large female professional

categories with a sizeable long-term sick leave in public organisations seem to have been

most successful when measured in pay-back terms.

The study further indicates th,at the grants from the SWLF were essential in ttre implementati-

on of the prograrnmes. The dependence on the SWLF has been greatil for extensive

prograrnmes. Respondents state that the programmes should have been implemented even

without the grant, but at a later time or not so extensive.

In summary, the five year experiment with the SWLF has, according to management's

perceptions, contributed to an increase in extensive investrtre[ts in work organisation, work
meflrods, competence development, and rehabilitation. These intangible invesfinents have

had a short pay-back period.

Pelletier (1993) has commented on the lack of economic evaluations of health promotion

prograrnmes. One reason for the paucity might be because of methodological problems.

Often the idea of making an evaluation occurs after a change of some kind. Thus it is too

late to compare with a pre-estimate. Another problem might be that data are normally not

easily obtained because they come from many different information systems, including

accounting, production, sales or human resource management information systems. A third
problem is ttrat it is difficult to obain objective results because the causal relationship between

invesunent and effect is crucial and perhaps impossible to be certain about.

In this study, the intention was to take these three methodological problems into account.

Crucial elements include (a) a systematic means of asking in order to end up in a pay-back

calculation, (b) the open-ended question about the effects of investrnent, instead of
predetermined alternative responses, and (c) the estimation of proportions of a specific effect.

With flris method it was possible to prepare pay-back calculations on most of the selected

programmes. Although the respondents had not performed ttris type of calculation earlier,

the keen interest in the outcome and the fact that the preparation of the calculations was

successful indicate that the method was usefrrl. Underlying this study is the anticipation that

it is the beliefs that govem action; not objective reality.

Appendix
The following example demonstrates the calculation of the pay-back period:

Of the 37 employees, 26 partcipated in the progralnme in company ABC, which is one of
a group of companies. The company wanted to reduce sick leave and increase motivation

and productiviry. To attain this goal, they had invested in training, changes in work
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organisation, changes in wage system and rehabilitation measures. The president of the
company noted that the following changes had occurred:

Proportion attributable to the WP:

70Yr 700/t 30% 30% 30%

Short-tsrm Long-term 4% less Complaints, Wages costs

< 1 5 > 14 personnel scrapping costs KSEK 200
6.2to4.7% 8.3 to 3.4% l[nhin- .91=.5% on SEK 220m lower

crease in -94=.2% on SEK 250m

volume

Sick-leave Productivity 0uality improvement less overtime

lnvsstmsnt

Figure Conssquences of the programme in company ABC

The following pay-back calculation was made:

SEK per year:
Invesfrnent 736,000
Total effect 697,000
(1) Productivity; l.14%10.96% x 14,400SEK x 1.45 (pay-
roll tax) x 12 months x 26 persons x 30% (proportion) : 366,000
(2) Sick leave ( 15 days: (6.2-4.7%) x 14,400SEK x
1.45 (pay-roll tax) x 12 months x 26 persons x 62%
(average level of wage during short-tenn sick leave) x
70% (proportion) : 42,000
(3) Sick leave ) 14 days: (8.3-3.4%) x 14,400SEK x
1.45 (pay-roll tax) x 12 months x 26 persons x 10%
(average level of wage during long-term sick leave)
x70% (proportion) : 22,000
(4) Complaints: (0.5% x 220,000,000SEK - 0.2% x
250,000,000SEK) x 30% (proportion) : 180,000
(5) Reduced overtime: 200,000 x 1.45 (pay-roll
tax) x 30% (proportion) : 87,000

Pay-back period in years: 736,000SEK/697,000SEK : 1.06

Comments about the calculation
(1) The increase in productivity has been evaluated in monetary tenns by multiplying

it with ttre average wage per employee, including pay-roll tax. In this example,
the average wage was 14,000SEK per month, and the pay-roll tax was 457o of
the wage. Because there has been a decrease in the number of employees, the
productivity figure has been corrected. This procedure ofevaluating productivity
changes was chosen because it allows comparison between organisations in the
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2.

private and public sectors. Finally, only the proportion of the increase in
productivity that is directly attributable to the prograrnme has been included in
the calculation.

(2 and 3) The reduction in sick leave has been multiplied with the average monthly wage,

pay-roll tax, number of participating employees, average level of wage during
sick leave and the proportion of the change flrat is attributable to the WP.

Notes
l. This paper is an abbreviation of an article formally accepted for publication in

Persomel Review vol 26 issue 6 or vol 27 issue 1

Pelletier, K., 1993. A Review and Analysis of the Health and Cost-Effective
Outcome Studies of Comprehensive Health Promotion and Disease Preveution

Programmes at the Worksite. American Journal of Health Promotion, Vol. 8,

No. 1.

Conrad, P., 1987. Weltness in the work place: Potential and pitfalls of work-
site health promotion. The Milbank Quarterly, 65,255'275.

Using Spearman rank correlation test, significant (p<0.05) correlation's were

found between pay-back period and number of employees involved, percenta-

ge of women, reduction in sick leave attributable to the WP, and increase in
productivity. Additionally, the pay-back period was significantly shorter in the

public sector. The qualitative factor "ongoing organisational chauge" was

found in the inductive part of the shrdy when WPs with the shortest and

longest pay-back periods were compared.

3.

4.

'r12.



Strategic and Operational Approaches to lmproved
Competetiveness of Occupational Safety and Health

H. Pornschlegel
Dortmund, Germany

Abstract
Unfavourable prevailing economic and social conditions in Germany still impede the
implementation of recent legislation in OSH with preventive and holistic goaals. The
responsible state institutions are developing bundles of strategies and operational measures
to improve competetiveness of the companies, organisations and actors involved. New
concepts for sate inspectrorates and satutory occupational accident insurances are fonnulated
and pursued. The formation of networks in certain trades and branches fiir OSH provide
models as practical instruments and vehicles for preventive and integrative approaches
fostering competetiveness.

Unfavourable prevailing conditions...
Germany is in a rather paradox situation in this field:
o An ardent promotor of European integration, Germany is a latecomer in implementing

the European guidelines concerning OSH - three years behind schedule.
o While supporting an important governmental prograrnme of research and development

in humanization of work, later work and technology until the early nineties, the political
and managerial impetus to pursue actively such human and social goals receded.
Managenal concepts of lean, reengineered ard vfutual companies gained ground instead.

o The new further reaching and holistic laws on OSH and new structures in the field of
collective funds (Berufsgenossenschaften) which became enacted in August 1996 found
therefore not too much positive echo in industry and service sectors.

o Under the overwhelrning German labour market problems - nearly 4.7 million registered
unemployed recently -, new OSH legislation and policy was seen as rather ill-timed.

o While the new concepts in OSH became law for a now much wider field of application
(e.g. all public services, small and smallest businesses), the gap benreen legal standards
ald implementation is (still) growing in many companies.

o The new demands of OSH on the actors are looked upon with great suspicion by maly
employers and some of tlrcir associations. Rising costs of OSH are assumed and seem
further to weaken competetiveness in many companies. Even many workers are
indifferent to the new standards - the old ones appeared sufficiently high...

o The new legislation is perceived by many actors in the arena as superfluous and
counterproductive: The number of occupational accidents, especially fatal ones, has
gone down considerably over the years so that a more demanding legislation could well
be missed.

o Much lower standards of OSH on global markets, especially with respect to child labour,
lax and unconftolled standards in developing countries, form part of the discussion of
competition hindrances O/TO, ILO).
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Recent positive developments: A shift in paradigmata
German competent experts and officials were - until some years ago - proud of the rather

high standards and stiict regulations in OSH and the achievements over decades in terrns

of-towering numbers of accidents and occupational diseases, fatal and non-fatal' But with

the expaniion of the European internal market and growing globalisation of commerce,

..ooolni. aspects of OSH became more important in Germany. Steadily increasing hourly

wage costs ard eue, more quickly accelerating extra labour costs became a headache, in

pariconditioned by the sociat insurance contributions which also include contributions for

occupational accidents and prevention'
More recent approaches indicate a strorg and swift shift in basic paradigmata pursued - at

least by {re OSH "cornmunity" and political promotors of modem OSH concepts' This shift

has been well expressed e. g. by the Conference of Ministers and Senators of Labour and

Social Affairs (Nov. 1996; ttre federal states are responsible for the implementing and

sanctioning of OSH legislation). This body interpreted very positively the newly enacted

"ArbeitssJhutzgesetz" (Law on OSH) and the "Unfallversicherungs-Einordnungsgesetz"
(Law on the Integration of fie Occupational Accident Insurance), both of August 1996; here

some major points of the statement:
o The role of modem legislation on OSH underlines its economic and social importance

for the employed, the companies, the whole economy and the social security system'

o preventive OSH concepts now encated safeguard the health of the employed, the

companies' productivity and thereby jobs'
o "Therefore it is an essential corner pillar of Gerrnany's economic position".

o A holistic approach should perceive OSH at the work place as promoting health

prevention and protection of the employed "in the context with all work relevant

factors ".
o Work related risks and strain should be detected and removed in early stages.

o OSH is participation oriented. Initiatives in designing work by ttre employed and a close

cooperation between employer, flranagers and OSH experts form part of this concept'

o All actors within and outside the OSH system should join forces to get "healthy

workers".
o An integrated OSH management is required to reduce sicknesses and accidents, to

improve safety and disposability of equipment.
o Regular checks by the supervisory authorities could be reduced by applying "preventive

care" wittrin companies, e. g. by internal auditing.
o The state authorities should see, besides their confiolling role, themselves as initiatiors,

moderators and coordinators in OSH.
o The state authorities should act result oriented and therefore adopt ttre new strategies

and approaches, focus on particular problem areas and assist in developing consultative,

controlling and promotional strategies (in companies)

German participation i:r the development of European guidelines as well as European

standards has always been pursuing preventive human goals alongside with economic

feasibility. Infra-European and global competition was kept in mind while mainuining a

rather hign bvel of OSII (ct. strndardisation of products and parts following art. 110 and

the implementation of art. 118 and 118 a EC Treaty).
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Until the most recent "Health Refonn", the collective sickness insurances were encouraged
to undertake greater efforts in the field of health promotion together with the companies
engaged in the efforts - a wide range of activities were started especially in the company
sickness insurances (but also by many regional or occupational insurances) reaching *oit.ri
at plant level, also outside working hours with preventive [leasures, sports, gymnastics and
the like. Health reporting of companies used anonymous data of workers in the companies
concerned. (cf. session 2a of this conference). Some renowned companies like Volkswagen
made the pursuit of set "health quota" a major objective of its overall and personnel strategy,
supported by a bundle of company and sickness insurance promotive measures.

Guiding principles of competetiveness in OSH at macro level
The Expert Committee on Research and Research Application of the Federal Institute of
Occupational Safery and Medicine passed a discussion paper on strategic orientations ,,OSH
as Factor of Competetiveness" in November 1996, some points:
o In order to utilize the irurovative potertials of a holistic OSH to contribute to a better

competetiveness of companies and organisations, wider concepts, instruments and
methods are needed to comply with the need to foster competition.o The system of OSH is urgently challenged to contribute by
o removing or diminishing obsacles to competition
. rernoving distortions of competition, but mainly
o by promoting competetive impulses.

A list of major obstacles together with some approaches to avoid or reduce them were
developed. A translated excerpt follows:

Tables 1 and 2 demonstrate the need to remove distortions and obstacles to competition and
competetiveness as far as possible by adequate measures in order to facilitate a feasible
integration of OSH in all fields concerned.
At European and, to some extent, national level more "strategic alliances,, are needed.o Policies, strategies and major measures in OSH must be linked up more closely with

related policy fields, especially ecology, health, social insurance system, traffic safety,
consumer protection, education, labour market, research and technology.
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'ahle I Distortions of and obstacles t0 compsttti0n at European and natlonal lsvsl ln UliH

Distortions of and obstacles to competition Avoidance, reduction

lntransparsnt and inconsistent regulations o Rsduction of intensity and volume of regulations,

"40 basic rules" ...

. imolementation of unilorm European standards

Too complex regulations o simplified procedures and actions

o sscuring standardised norms fot work systems

o improved labelling obligations (concetning compliance

with 0SH standards)

. more lreedom for users in interpretinq standards

Table 2 Global distortions of and obstacles to tion in OSH

0pen flanks of global competition hy lower OSH stand"

ards

. guarantssing adequate 0SH standards of globally

marketabls products and services

. international treaties to secure adequate OSH stand'

ards at plant level

o ban of child work

open flanks in European and national competition, e. g.

by

o teleworking

.,Scheinselbstdndigkeit"(freelancework)

. subcontracted worker

o work by subcontractors

o misuse of market position to lower OSH standards

. Same OSH standards independent of the legal cha'

ractsr of work

o checking quality standards of 0SH measures

o harmonising of legal conditions

o
o

European and national promotive sffategies at sectoral, structural or regional level should

include incentives to foster holistic OSH.
An integrated OSH must form integral part of all sectors and activities in vocational
initial and further training.
Public tenders should expressly contain the requirements of a modern OSH

The competent state institutes as well as the Berufsgenossenschaften (statutory

occupational accident insurances) should rnitiate, consult and coach model projects to
promote efficient and competetive concepts of OSH in companies and organisations.

As far aS possible, incentives, competetions and bonuses for excellent models and

measures should be used as means of moral and public promotion.

Potentials for better competetiveness within the German OSH system
'I'1rc So?ialgesetzbuch VII (Social Law Book) redefined the roles of the Berufsgenossenschaf-

ten (statutory occupational accident insurances) by extending its preventive tasks to the

somewhat softer field of work related sickresses. It thereby strengthened politically not only
the somewhat precarious peculiar Gerrnan dual system but gave a strong impetus towards
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holistic consultancy and coaching. As indicated above, new roles are sought also by the OSH
inspectorates. New forms of cooperation between these legally established institutions, the
companies and the increasing number of OSH services, technical and medical, can emerge
and should be supported. The integrative aspects of such a cooperation with respect to
efficiency and competetiveness make it more attractive to smaller and medium ssmpanies.
o A consultancy in OSH by these institutions shall be holistic and involve the clients much

more than usually in the past.
o A competent surveillalce of OSH by these institutions should gain more service

character, with whole plant or work systems in view.
o A new and enlarged concept for the qualification and accreditation of OSH experts is

on its way into practice. It must be supplemented by major efforts to update and upgrade
the qualification and competence of longer serving experts.

o A Europe wide recognition and accreditation is due for the experts in the field. Such
a measure would improve competetiveness and mobility in the European Iabour markets,
realising that the national standards differ so far.

o Networks of OSH parmers and actors, including other parties concerned (cf. following
paragraph), deserve full support by the institutions in the OSH system.

o Market transparency concerning OSH in products and services should be promoted,
together with objective quality standards.

o Efficient and competitive forms of OSH services for smaller and smallest companies
have to be conceived, developed and tested, with support for models and experiments.

The actors in the OSH system will have to promote und support integrated concepts also
in the desigrr of products and services. The successful marketing of cars by stressing their
ergonomic, humanly adequate and safe design, the successes of insisting on hardware and
software ergonomics (though sometimes more claimed than realised) show customer
orientation, a sense for competetiveness as intrinsic elements of economic successes.
Some world renowned companies but also many medium sized ones have undertaken
successfuly strong efforts to pursue and practice modern concepts of integration OSH as
part of company strategies, practices and methods. Some of the approaches taken and the
results achieved will be presented during this conference.

Networking in OSH as a practical approach to improve competetiveness
Here one aspect is sketched which appears to be examplary for an implementation of the
principles underlying the European guidelines as well as the recent Gerrnan legislation: it
is the promotion of rather complex networks in branches or trades concentrating on OSH,
centred on mastering safely new technologicies, improve work organisation and qualification.
Such networks imply the wider concept of OSH wich logically leads to hotstic and integrative
approaches. The Federal Institute of Occupational Safety and Medicin (BAuA) conceived
and supported such networks. Some structural characteristics of such networks are especially
the combination of partrers,
o researchinstinrtions
. research application agencies
o companies from industries and crafts
o consultants
o chambers of commerce and industry, of crafts, professional associations
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o institutions of further education and training, schools and universities,
o to name the most important ones. The transmission of specific know-how and

competences including the mastering of new and innovative technologies as well as

the social and problem solving qualifications are in the focus of such networks.
They develop joinAy in interdisciplinary t%ms media and methods for qualification, offer
consultancy and professional assistance. The underlying OSH concepts eventually serve as

a catalyst or vehicle for fostering qualification and improved competence not only in OSH
but at the same time in the mastenng of recent technologies, new forms of cooperation and
approaches to clients and markets. Customer orientation as a major objective contributes
significantly to improved technological standards by those participating in the activities. It
fosters better competetiveness of the actors and companies involved.
First empirical studies showed rather positive assessments of those participating in network
activities. They stressed the manyfold aspects contributing to better competetiveness by
improved competence, better cooperation on markets and improved productivity of labour
together with better working conditions and more attractive tasks.
A major network "OSH in Welding" has been developed over the years along these lines;
financiat Federal assistance was given in establishing part of this network in East Germany
after unification, successfully. Actors of this network have produced over the years a wide
variety of media and curricula for teaching and training; competence and demonstration
centres were established and are used widely by a broad range of OSHs. The network has
been extended to Europe, West and East, and has also international parmers. A theoretical
and practical examination with qualiSr and OSH as major features is compulsory for welding
in many fields. The qualification processes and the professional advice rendered by these
cenEes provide at the same time technological and professional competence which is reflected
in marketable products and services.
Part of a programme of model projects fo1 the adapation of the new Liinder in East Germany
to the European standards and levels were again competence and demonstration centres -
mainly in the crafts - for
o stonemasons and stone sculptors
o the automotive trades and
o building control technologies, involving several trades.
The concepts developed and practiced included an even wider range ofnetwork partners
at times. The range of topics covered (cf. automotive trades centre) could naturally not stop
at pure OSH topics; the following topics becarne impormnt and integrated parts of the parcel:
o plant layout
o the whole business process of repair and maintenance in such plants
o the technology of exhaust checks
o all processes and technology ofbody repair
o storage and administration of spare parts
o organisation and technology of disposed and recyclable materials
o office and administration plarming, including VDU and EDP
. space for social purposes (sanitary, rest, training)
All aspects as formulated in the recent German law on OSH have been covered, including
ecology, qualification, business adminstration, efficiency and competetiveness as managerial
objectives - a holistic approach. In a way, this centre became a "pilgrimage place"... All
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these cenffes were initially supported by funds of the Federal Ministry of Labour and Social
Affairs under the condition that after an agreed period of a few years ftey had to be sustained

independent of such support. At present, all seem to work within a reasonable economic
environment. There is a mixed finances by contributions, fees for teaching, training,
consultancy and paid projects for third parties.
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Occupational Safety & Health as a Competitive Factor

R, Thiehoff
Dundesanstalt filr,Arbeitsschutz und Arbeitsmedizin

Dortmund, Germany

The purpose of occupational safety and health is to prevent harmful incidents, which,
however, are not visible and cannot be calculated in terms of economic consequences -
nothing has happened in actualiry. Because of these methodical problems, it is conveniently
but erroneously assumed that all industrial accidents and work-related diseases can be
prevented. The real accident rates and cases of illness - i.e., incidents that have not yet been
prevented - thus constitute flre reduction potential, which expresses the benefit of occupational
safety and health.

Attempts are often made to calculate this benefit on ttre basis of so-called accident or lost-time
cost calculations. This method however, has proven to be impractical in terms of business
economics, as is evident from comprehensive studies conducted at 16 companies in various
branches of industry and size categories. It is generally not possible to demonstrate a causal
connection between individual occupational safefy and health measures and incidents that
did not ake place - flre accident that was prevented or the disease that was avoided. Working
days lost only have an impact otr a company's financial results if planned production can
no longer be achieved by appropriate substitutional measures. Built-in flexibility, reserve
capacity or plarured and unplanned production buffers (organizational slack) are in most
cases able to prevent loss of production time.

In addition, reduction potential is not all there is to it. Contemporary occupational safety
and health is much more than just the prevention of undesired incidents. Occupational health
and safety can become a competitive factor if it is integrated into the business management
of the company. The following hypotheses will show that occupational safety and health
really does have the effect of enhancing the position and competitiveness of companies, and
give an idea ofhow these can be developed.

Ilypothesis 1): Occupational safety and health guarantees undisturbed production
From the point of view of business economics, occupational safety and health helps prevent
production intemrptions. Occupational safeqr and health already existed in businesses before
there were any legal obligations or EU directives whatsoever enforcing it, for no company
could or can do business without at least a minimal guarantee against lost time. Moreover,
protection against unforeseen events promotes the continuity of the production process and,
consequently, the planning and observance ofdeadlines. Industrial accidents and absenteeism
due to sickness constitute interruptions of the production process, resulting in production
losses, down-time, lost time and loss of materials. Occupational safety and health prevents
or at least reduces losses of production and resources.
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Ilypothesis 2): Occupational safety and health leads to improved productiviry
Prevention of accident- or disease-related losses of resources saves on production costs.

The same holds true for production losses that would result in profit losses.

o Guaranteeing unintemrpted production prevents or reduces time lost through absenteeism

and fluctuations. Personnel presence is increased and the need for personnel buffers
and the availability of specialists reduced.

o High levels of attendance, employability and willingness to work can only be achieved
when accidents, occupational diseases and work-related diseases are efficiently
prevented. Preventive occupational safety and health provides companies with the

instruments to achieve these.
o An efficiently managed corporate occupational safety and health control system is,

therefore, an essential prerequisite for the introduction of irmovative production and

service concepts. After all, the objecnve of process innovations is to use resources more
profitably than before.

o The increasing apptcation of "lean" production cotrcepts in Europe illustrates what is
meant by this: the "trimming down" of expendable production buffers and capacity.
But with minimized or even reduced personnel and production buffers, the reliable
employability and willingness to work of the remaining core of employees becomes

more and more important. Without preventive occupational safety and health, companies

would be at the mercy of accident- a:rd disease-related production interruptions.
Systematically plarured occupational safety and health is thus a vital prerequisite for
new production concepts.

Ilypothesis 3): Occupational safety and health protrntes product and process quality
Occupational safety and health elevates the standards of product and process quality by
decreasing the number of rejects as well as the need for subsequent processing. In addition,
an autonomous safety system can be expected to result in process innsvxliOl synergies.
Increased individual responsibility for safety and health results in employees having a keener
eye for improved and uninterrupted production processes.
o The greater internal availability of production factors that can be attained with

occupational safety and health makes for a more flexible production process.
o Safe working procedures encourage systematic awareness of corporate bottlenecks and

consequently facilitate the finding of solutions.
o Occupational safety and health requires work in circle work, which often generates

production-related proposals for improvement (continual processes of improvement!).
o Working in teams on occupational safety and health reinforces individual responsibility

for methodical production and the willingness to participate in process innovations.

Hypothesis 4): Occupational safety and health results in a direct reduction of
personnel costs and ancillary labour costs
hnprovement of the healflr rate (: reduction in the number of employees absent from work
owing to sickness) is a corporate objective with direct monetary effects. It reduces:

- accident insurance premiums because of the lower category;
- continued payment of wages where disability has been prevented;
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- the costs of personnel buffers (e.g. substitutes), which become obsolete in the

long term.

Companies in the Federal Republic of Germany spend over DM 60 billion (more than

ECU 30 billion) a year on continued payment of wages and salaries alone.

Hypothesis 5): Indirect reduction of personnel costs and ancillary labour costs

through relief of social insurance
Expenditure for preventive occupational safety and health measures is counterbalanced by
a relief of pressure on social insurance. Because of the reduced ancillary labour costs, this

benefits all parties involved, especially companies.
o Loss of production due to disability arnounts to over DM 90 billion a year (approx.

ECU 45 billion). Approximately fte same amount is spent on freaunent and rehabilitation
(for the five major disease categories in 1990: DM 87 billion). Twenty to 30 per cent

ofthese are work-related (according to Scandinavian research results), that is to say,

they can be prevented by means of occupational safety and health measures.
o The German Federal Association of Corporate Health Insurance Funds also studied

how loss of production can be divided over the different rypes of disease. Musculoskele-

tal diseases account for the largest part: 31 % or DM 28.5 billion (approx. ECU 14

billion).

Although the amount of savings that can be obained wittr health promotion can be estimated

at20 tD 30 per cent of all disabilities, it is still not lanown what kind of prevention expenses

would be needed to actually prevent up to approx. 27 billion (approx. ECU 13 billion) in
national loss of production (in Gennany).

The necessary infonnation in this respect is generally also lacking in individual companies.
It will first have to be elaborated and made ascertainable as part of occupational safety and

health controlling. Specific control of the efficiency of the corporate occupational safety

and health system requires a univocal, methodical set of instruments, the outlines of which
have now been sketched.

Ilypothesis 6): The use of occupational safety and health as a cotporate competitive

fa c t o r s up p o rt s int e g rat e d ffi c i e n cy rnnna g e ment
Occupational safety and health is not really a new competitive factor. What is new is that
it is now aken into account in management decisions in an integrated and confrolled marmer.

Only then can its competitive effects be fully developed.
This requires ttrat decisions in the realm of occupational safety and health be prepared and

tested, as is customary in business management. Appropriate instruments are Exttended

Economic Efficiency Calculations and Efficiency Management Controlling using key indices
(e.g. the "costs of uninterrupted working hours") and occupational safety and health

controlling.
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Hypothesis 7): Limits of occupational safety and health as a competitive factor
Management of occupational safety and health as an iltegral part of corporate planning and
controlling processes largely eludes standardization due to the necessarily individual and
company-specific structure. The corporate circumstances (size, economic branch,
organizational form, corporate philosophy, erc.) and the options of integration into developed
management systems are too diverse.
o The great majority of companies in Europe are srnall and medium-sized businesses.

These companies need a simple and practical system for the integratiou of occupational
safety and health into planning and control, a system that is not too burdensome.

o Occupational safety and health management requires flexible, integrated and company-
specific control and monitoring methods. Regulations that are too strict are neither
necessary nor helpfi.rl. Instead, a customer-oriented consultation system geared to the
corporate interests should be developed.

o Occupational safety and health as a product's added value depends on the clients'
willingrcss to pay. It may be clear that an ergonomically sorurd car can be sold for more
money flran a non-ergonomic one. Whether this car was made under healthy working
conditions should only be of interest to customers when this brings about a decrease
in costs and, therefore, price. Very few customers would be prepared to accept a higher
price because of better working conditions during production.

Summary
Occupational safety and health as a competitive factor is only of significance to companies
when it is integrated as a corporate objective and managed by appropriate controlling
methods. It is tro be embedded in the business management systems of the company in order
for it to become a natural element of corporate decisions. Yet each company has to determine
for itself which requirements uninterrupted production has to meet - even beyond the
standards set by the law and in EU Directives.
ln actual practice, an important target quantity is the so-called health rate - the percentage
of personnel that is present in relation to the personnel complement as a whole. The
development of the health rate at Volkswagen AG, for instance, illustrates how a single
indicator can influence the results of a process of continuous improvement of the occupational
safety and health system. In the period from 1988 to 1995, disability was reduced by over
three percentage points, and the company has still not yet reached the point where further
improvement of the health situation would be more expensive than the auainable cost savings.
The new orientation of occupational safety and health toward optimization and integration
rather than minimization and isolation is directed at the changing role of occupational safety
and healflr providers. Rather than reacting in a defensive and peremptory way, they must
start seeing their role in terms of active cooperation in the optimization of corporate processes.

Occupational safety and healflr should not only make its contributions in terms of enhancing
a company's position and reinforcing its competitive strength, but it should also make it
possible to plan and quantit/ these conffibutions. This boils dovm to the fact that business-like
thinking and acting must become an intrinsic part of occupational safety and health.
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Contingent versus genuinly joined interests
Uses and structure of economic arguments to improve

occupational health and safetY

K. Frick
National lnstitute for Working Life

Solna, Sweden

OHS-enlightenment as marketing a professional group
"According to the law, each death costs the company about $5 .. and each cripple costs $10
... These compensations are due so long as the company does not introduce certain

precautionary measures. But they have calculated ttrat the four hundred casualties a year

cost less than would the necessary precautions. The company therefore does not introduce

them" (Weber, in Stearns 1980:22).

Technology, economy, politics and society have changed since Weber described the scant

value of workers' life and limb around the turn of the century. However, the economy of
occupational health and safety (OHS) inves[nents remains of fundamental importance. Their
costs and benefits (C/B) have since long been calculated. Parallel to the rise of economics

as the dominant paradigm of explanation in society, the number of and attention to such

C/B studies has grown rapidly since the 1980s. Of this, the Hague conference ald the

accompanying Dutch R&D program are prominent examples.

Yet to realise much of the potential for OHS-prevention of the prolific C/Bs, we have to

critically examine their arguments, like those of any OHS expertise. The applicability of
the economic arguments may be considerably less than what is often claimed. The rationalistic

idea that C/B inforrnation will improve OHS - because employers and workers are assumed

to base their OHS decisions on such calculations - is but a new variety of the old OHS

enlightenment strategy. For more than century various professional groups have seen OHS

as one of many arenas, in which they have struggled for recognition. Safety engineers,
physicians and psychologists each have their paradigm to explain the social problem of OHS.
Through these, each profession tries to define what is essential of all the complex workplace
reality (Berger & Luckmann, 1967). Thereby they imply, that if we hired their expertise,

they could give tell us how to imrpove OHS (see Frick, 1994: chap 3; Quinlan & Bohle,
1991: chap 2ardll:' Dwyer, 1991; Rabinbach, 1990; Wyatt 1995).

Now, the economisB try to corner the large OHS market. They claim that if we employ their
professional techniques and spread their resuls, this new form of enlightenment will reduce

injuries and diseases at work. And partly this true, as it is with the other professions. We

cerainly need a lot of expertise to combat OHS-problems. However, the problem with the

economical, and indeed any model, is its misuse. Models do not describe reality. They are

simplifying mental constructions, deliberately excluding most aspects, according to each

models paradigm of explanation. To apply a model as a means to explain and to solve real
problems therefore always requires a cautious, non-exact interpretation.

,?5



The knowledge of how to use each model, and especially its inherent limitations and margins
of error, is a part of the professional competence of the group using it. However, professions
are more active in promoting their expertise than in enlightening their potential customers
of the limits to their knowledge. OHS-models have therefore been misused.E.g.,
explanations of accidents as unsafe behaviour, disregard the social and organisational
mechanisms which causes errors and risky behaviour (Perrow, 1986:244: Wyatt, 1995).
Likewise, the scientific model - so successfrrl in developing abatement techniques - is grossly
misapplied when the social phenomena of inaction is explained as lack of scientific knowledge
(e.g.. i, Ds 1990:88). The belief that C/B of OHS will be applied by employers and workers,
as if they were "economic men", also confuses the (economic) model with reality and
disregards its assumptions and limitations. In this way, the economists continue the old natural
science pseudo-explanation of social processes. They only interject an extra link of C/B in
this mechanic model of decisions on OHS.

"The most important thing in evaluating a cost benefit study is the name of the
sponsor rl

Economic arguments on OHS are thus mitigated through complex social processes. The
inforrnation about C/Bs which support OHS investnents seem so far to have had little impact
on actual management (see Fick, 1997 , on management resistarce to such argurnents). There
are also fwo problems of methodology within the C/Bs of OHS, which at best may make
them difficult to apply and at worst may seriously misguide OHS policies.
Firstly, there is a quality or reliability problem: As the economy of OHS is complex, C/Bs
of OHS often have a questionable methodology. This easily makes them biased towards
suitable conclusions. The infamous vinyl chloride case and other similar made the US
Congress conclude that "the most important thing in evaluating a cost benefit study is the
narne of ftre sponsor" (Wilson, 1985:16). Likewise many too crude economic regulations
have given employers strotrger incitements to manipulate statistics flian to improve OHS
at work (UAW, 1987; Larsson & Clayton, 1994; Hopkins, 1995:-32).

To implement more of the knowledge of the profitability of improving OHS we thus need
to elevate the whole C/B discourse to a new and more mature level. Not only are most of
the very many calculations of a poor quality. Few even try to improve their methodological
quality by comparing their C/B with other. Instead, writers seldom even mention that many
other, and only slighfly different, models already exist. To be of use, new models must have
a much higher quality than most of the many existing ones (but there are exceptions, see

e.g. Berger, 1995; and Ruttenberg, 1983 and 1994 for more ambitious C/B studies). Even
then, no C/B can be properly applied without a critical exarninations of how its assumptions
fit the existing situation,. This requirement is at present rarely fulfilled.

OHS effects on personnel costs are only the tip of the iceberg
Secondly, there is a problem of relevance or validity: The methodological difficulties make
C/Bs of OHS focus mainly on what ttrey (think they) can measure and calculate, not on what
is imporant. If this is not corrected, economic argunents for OHS may instead of promoting
joint interests to develop work and production, lead to new arenas of conflict between
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employers and workers. The large majority of OHS C/Bs focus on the costs of an uncertain
and insufficient labour supply, because of accidents, tumover and absenteeism (Frick, 1996).
Around the tum of the century, the budding corps of safety engineers started to calculate
the costs of accidents at work, to show the profitability of their profession. In 1917, US
Steel claimed that they invested US $ 0,7 million in safety annually which gave them a return
of $1,6 million (Dwyer, 1991:50). After World War II many more such calculations have
been made (Andreoni, 1986; Schneider, 1986). Du Pont maintained that in 1970 their cost
for each losrday accident was some $30.000 (Webber, 1973) while a recent British estimate
claimed only $150 per lost day (HSE, 1993:16). But most calculations arrive at a cost level
of some $400-3.000 per accident with injury (Andreoni, ibid; S0derqvist & Persson, 1988).

The costs to employers of uncerain and insufficient labour supply have also been counted.
Especially since the 1950s, economists and others have calculated the costs of hrrnover and -
with greater difficulty - absenteeism (Orkan, 1974; Goodman & Atkin, 1984; Walsh, 1991).
In Sweden, the unusually strong labour market between 1950-90 made it hard to recruit
and keep personnel in unpopular jobs. Volvo and other employers therefore built new
factories, like Kalmar and Uddevalla, to satisfy the increasing demands for better jobs and
work environment. It also led them to promote studies of absenteeism and turnover. These

studies estimated flre economic consequences for individuals, for employers and for society
and they paid more than usual attention to the influence of the poor work environment
(J0nsson & Svensson, 1979).
Sick leave has in Sweden been estimated to cost from $8 to 80 (at a 1988 price level) per
hour for workers, mainly depending on their tasks in production. But even a conservative
estimate of $60 per day is far above the naditionat view among Swedish employers that this
was free for them, as ttre sick pay was paid by a public insurance. Since 1991 the (reduced)
wages for the first formight are paid by the employers. Yet, these calculations show that
the costs of disturbances in production usually amount to much more than the wages. On
labour tumover, both the levels and uncertainty of the estimates are adequately summarised
in Grdjer & Johansson (1991:40). They estimate the standard costs for turtrover of three
types of employees to be around $ 4-5 000 for an unskilled worker, $15 000 for a skilled
worker or a lower salaried employee urd some $40 000 for a higher salaried employee.
The costs of persormell problems caused by poor OHS may be considerable, especially for
society atlarge. Yet, for the employer they are only flre visible tip of ttre iceberg of economic
effects of OHS. Accidents, sick leave and to quit are single events, while conditions of work,
workers and their work output continuously interact. Only when the OHS is so poor that
workers either carmot or do not want to work, that this iceberg of ongoing economic OHS
effects manifests itself in the tip of absenteeism, registered injury or turnover.

The danger with ttris focus on the visible tip of OHS costs is that they depend on so much
else than conditions at work. A lot of these costs can be cut simply by reducing social
benefits, as indeed has been done in Sweden and in many other countries exactly for this
rqxon. These costs are also largely dependent on strength of the labour market. Now, when
Sweden has a "normal" European unemployment level, hrrnover is rarely a problem. And
after many workers with poor health have been laid off - partly C/Bs because managers had
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been alerted to the labour costs of sick workers - and the sick pay reduced, absenteeism has

also dropped sharply.
How much it pays for individual employers to invest in OHS to secure labour, thus also

depends on extemal circumstances, especially the balurce of power on the labour market.
The position workers have as "job customers" on thatmarket, determines how they can

choose urd - by way of exit - demand better jobs. And as OHS improvements to buy labour
are compromises of interests, at levels set by the balance of bargaining power. employers
often use political means to reduce labours alternatives, in place of paying for "expensive"

OHS invesunents. Also within enterprises the burden of poor OHS is transfered unto the

workers, through strict regulations of "safe behaviour" in hazardous environments, through
prescribing personalprotection, through a selection of the strongest and the least sensitive
and through health promotion to make workers live more healthy lifestyles @oonsfa, 1985).
Finally, as mentioned above, when it is the figures which matter, claims management is often
more important than prevention.
Though often usefirl within single organisations, OHS C/Bs on labour costs should be used

carefully and the attention of both research and information (i.e. propaganda) should be

turned to the effects of OHS on productivity. Equally importrnt is to spread the message

that very many improvemerts can be made at low cosB. This partly requires available OHS

expertise but especially integration of OHS into management and extensive participation
to use the experience and competence of the workers. The official EU policy of promoting
competitiveness through more competent and productive labour plus the fact of an ageing
and thus more experienced workforce, both points to that OHS CiB must emphasise the

quality of work output much more than the quantity of labour costs.

The berg of ice - OHS's ongoing productivity effects
Work environment improvements which are made profitable because they may reduce labour
turnover and absenteeism thus represents compromises of interests, at levels detennined
by the balance of bargaining power between employers and employees. To make OHS and

profits actually join interests, improvements have to more directly benefit the efficiency of
production. That reduced work hazards can increase productivity, has also been shown in
some studies. Measures aimed at e.g. abating noise, heavy lifting, polluted air have at the

same time cut expetrses for heating, the handling of materials and waste. Likewise, work
accidents analyses show how preventive safety also can avoid damages to material,
and products (Andreoni, 1986:9 and 30). Especially companies with hazardous production
therefore see prevention ofnorrnal accidents as a safeguard against catastrophes (Kjell6n,
1990:238; Dawson, 199 1 : 13-5).
Other snrdies bring to light how noise, too hard work, poor lighting, difficult postures and

other shortcomings of the work environment prevent employees from doing a good job.
Eklund (1992:2 and 11) found that ergonomically poor work - besides more injuries - led

to multiplied quality faults and reduced quality motivation among assembly workers. In a

chocolate factory management invested in continuos improvements of the food industry's
traditionally poor work environment. The reason was that the women around the production
lines - despite their machine paced and unskilled tasks - greatly influenced the net output
of the expensive raw materials. Their motivation, competence and ability to work well was

therefore of great economic importance (Frick, 1986). To improve the very poor work
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ervfuonment for a group of maintenance workers, a special service platform was developed
in a steel mill. This not only led to reduced labour tumover and absenteeism but also to
improved maintenance quality. With higher product quality, fewer stops and a faster
production flow, the OHS-invesnnent became extremely profitable (Broms et al, 1991; cf.
Mcleod, 1995, and Goldmann & Lindbergson, 1991:78 for similar examples). The 60
examples of work environment improvements il four countries in Oxenburgh (1991) also
gave a rapid return on their investrnents, through cut labour costs, increased efficiency,
technical rationalisations etc.

Stay clear of the bergs: Cheap solutions align interests
Yet, the results of C/Bs do not only depend on their revenues, but on that these are higher
than the costs (cf. Cutler & James, 1994:6).In practice, low abatement costs are at least
as important as high revenues in order to align of OHS- and profit-interests. As was discussed
above, when not only the ill-health of poor work environments is seen to be expensive but
also the measures to improve them, employers often try to avoid the latter costs by shifting
the burden of preventing damages unto the employees.

When improvements are cheap this conflict is, however, greatly reduced. Employers then
have little reason to avoid costly ill-health problems by other means than by reducing the
causes in the work environment. The significance and possibility of this is less noticed in
the political OHSdebate, but ttre practical literature is firll of advice on how costs of reducing
risks can be cut, often sharply, with technical competence and by integrating measures into
other changes of production. Prevention is often estimated to cost at most 20 percent of so

called add-on solutions, i.e. extra measures added to the existing production system (Ahlman
1985). The difference may be even greater, as the latter often are cumbersome and disturb
production while safety, noise reduction, etc. often can be achieved simply and efficiently
by making minor changes on the drawing board (Malmholt, 1984, Kiil & Heide, 1986).

Furthennore, despite regular protests that increased OHS-demands would ruin the affected
industries, stricter OHS-regulations have in many instances turned out to be cheap, or even
profitable. They have forced companies to adopt or develop new and more efficient
technologies (Marx, 1974:2151' Olsen, 1992; Ruttenberg, 1994). A well-known example
is vinyl chloride. The proposed drastically reduced HTV was first claimed to be technically
impossible by the producers, and then to be ruinous. In the end, the required changes became
an impetus of modernisation into a more profitable industry (OTA, 1985:332; Corn,
199l:26). Even in ongoing production, there are abundant exemples of how important
improvements can be made by simple and cheap mears. E.g. noise can be reduced by
exchange of tools, by inserting pieces of rubber etc. (Arbetarskyddsfonden , 1977). A llrozzle
on pressured air guns, which muffles the noise to less than a fifth (from ca 100 to 85 dbA),
costs only $4. Simply making inventories - to be able to discard hazardous chemicals - has
often also led to reduced costs of purchasing and of handling of materials (Magnusson, 1987;
Oxenburgh, 1991 :chap 8).

239



Summing up the different views on OHS profitability
Many other cases could be cited of considerable improvements at low costs and of the high
costs of doing lsthing. The work environment literature is flrll of them (as it is of cases where
abatement is expensive and in open conflict with the profit motive). There is no need to

continue the enumeration. The sum of individual cases, however great their number, crnnot
define a general rule on when the OHS- and the profit-motives are compatible and when

they are in conflict. But what these examples thoroughly demonstrate is that, when you take
in account their total economic effects and use the most efficient means, very many risks

at work are profitable to abate.

This does ns1 sliminate all conflicts. OHS and profits remain separate interests. While they
may be possible to combine in many cases, antagonism between them can and will often
occur. In such insances, ethically or otherwise motivated measures have to use other means

to be implemented against the opposition of a necessarily profit oriented management.

Atttrough economic self interest cannot be permitted alotre to rule the level of OHS, these

studies reveal that there are vast opportunities to jointly increase OHS and profitability at

work. Market mecha:risms can and should thus also be used as a major factor to promote
a better management of occupational health and safety. These different profitabilities of OHS

can be expressed graphically (figure l), as on how many improvements alternative curves
of cost and of revenues meet:

$l Marginal Revenues Marginal Costs

R3 All benefits of C1 Add-on solutions

Number of work environment improvements

R2 Minimal

conflict-view

Figure I Number of profitabls work snvironment improvsmsnts under diffursnt assumptions of their costs and rsvonuss

A. When all possible benefits of work environment improvements are disregarded, the

revenue curve R1 is flat, at zero, and only "meets" the cost curve at no measures at

all.
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B. Experience has taught many employers that the environment of work also is that of
production. A minimum level of safety is thus necessary, i.e. profitable (curve R2).
However, as single, remedial measures, they are usually of the costly add-on type, i.e.
cost curve C1. In this conservative view few improvements are profitable.

C. More and more studies show how an improved work environment can promote both
the supply and the productivity of labour and be a means of rationalisation. Risk
abatements can therefore greatly reduce expenses, which make more of them profitable
(revenue curve R3), but they are still limited, as the high costs for add-on solutions
must be compensated with high revenues.

D. With learning and experience of how to abate important risks through integrated and
cheap measures, abatement costs will gradually drop to curve C2'. Then small revenues
are enough to pay the improvements, which makes a large additional number of them
profitable.
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Notes
1. The costs of in C2 are much lower than in Cl for several reasons. Lower

expenses when abatements are integrated into planned changes of production
are most important. There is also an economy of scale, when one has invested
in learning cost-effective methods for the intended results. Some writers on
product quality maintain that the cost curve is rising slowly even when you
approach zero defects, if you only do it right from the begfuming. According to
Lillrank & Kano (1989, p 3a-35) Japanese quality thinking therefore rejects the
idea that quality costs and, accordingly, the western idea of quality assurance

as opposed to quality control for a continous improvement.
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The Added Value of Total Health & Safety Management

G. Zwetsloot, G. Evers
NIA TNO B.V.

Amsterdam, The Netherlands

lntroduction
In the "safety pays" philosophy, or the policy to create economic incentives for Occupational

Health & Safety (OHS), the axiom is that it is generally in the company's economic hterest

to invest in OHS; this interest is supposed to trigger (further) improvements in OHS Manage-

ment.
In economic terrns this implies the assumption tlrat OHS Management generates added value

for enterprises. The management process then focuses on enlarging of optimizing the added

value; this requires regular performance measurement and feedback to management decisions.

Indeed we observe a growing interest in performance indicators for OHS Management both

at policy level (HSE 1993), and at company or sector level (Van Steen 1996). In a brother

perspective similar developments can also be found in quality management and environmentrl

management (Zwetsloot 1994, ISO 1996).

The traditional performance indicators of OHS Management, e.g. accident rates and sickness

absence percentages are, however, not very useful for this purpose: for SMEs and bigger

companies wiflr a relatively good perforrnance they are statistically unreliable. Furtherrnore

they are by nature rather a mirror of the past than predictors of future performance'

The tables I and 2 give some examples of conventional perforrnance indicators, and the

main draw-backs of this category of indicators.

-frequency ol loss time accidents

' total recorded incidents

'sickness absence (total polcsntag0; frequencies for short'and long absence)

- frequency of occupational diseases, disability etc'

Main draw backs of conventional formancg indicators for OHS

- focus on things that go wrong instsad of things that go right

- have no or poor predictive value

- loose their managsmsnt rslevancs in the case of good performance

" are statistically unreliable in SMEs

Potential areas of added value
Confrastingly, it is not ditftcult to define areas were OHS Management might generate added

values at company level. Examples are the potential contribution of OHS Management to:
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x attractiveness at the labour market;
* financial business results; losses due to poor OHS

Management, influence on premium5l
* reliability ofproductiotrprocesses;
* the motivation and involvement of personnel;* the capability to innovate;
* the societal company image/repuation;
* quality and/or environmental malagement;

We are therefore interested in what we call non-conventional performance indicators for
OHS Management fiiat focus on the positive values of Occupational Health & Safety for
companies. Some relevant findings of other authors in working in the same direction are
given in (Worksafe Australia 1994, Budworth (1996), and BSI (t996).

An overview of the main differences and similarities with more conventional cost/benefit
approaches is given in table 3.

Table 3 0verview of differences and similarities of cunent cost/benefit approaches and the approach to
increase the added value of OHS M

current costlbenefit approaches oI 0HS our approach: inereasing the added value of 0HS

atm:

to identify lhe econonic optinnnr for OHS

main users:

OHS experts that want t0 promots OHS measures

in terms of money.

gconomic focus:

on return of investnent

0HS focus:

on cost and benelits of discrete neasures

atm:

t0 triggsr continuous inprovenent ol OHS Management

and OHS performance

main ussrs:

nanagers that want to improve the quality of their

organization through 0HS Management

economic focus:

on plsitive target values of the organisation and tha
added value generated by lHS nanagenent

0HS focus:

on sy s t en /orga niza t i ona I leve l;
this includss the coordination of all measures and the

interaction with the underlying

business processes

Challenge
The central aim in our research project was to develop a set of perforrnance indicators, that
enable top managers to get steering information for OHS Management.
This information should make it possible to (further) improve OHS Performance, andlor
to improve the general management and organization through oHS Management.
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Methods
A research project carried out in 1996 explores the experiences with the use of what we called

"notr conventional" perfonnance indicators (some authors prefer the term positive
perfonuance indicators -Worksafe Australia 1994-, or proactive performance indicators -BSI
1996). The aim was to identify and analyze experiences of fronffururer firms, with measuring
the above mentioned types of added values, the use of perfomrance indicators (e.g. in the

decision making process or in benchmarking), and associated management infonnation
systems. The research includes assessment of relevant experiences in The Netherlands and,
to a lesser extend, the UK.
In the Netherlands we used the snowball method to identify companies with relevant
experiences, combined with a fact finding workshop with auditors from the Dutch Labour
lnspectorate.
For experience ur the UK we identified key informants, and interviewed them by E-mail,
Fax and Phone to exchange experiences.

Results: a model for Total Health & Safety Management
We have clustered the relevant performance indicators that were identified, according to
the model inspired by the self assessment model for Total Quality Management of the
European Foundation for Quality Management (EFQM 7994, Hardjono & Hes 1994). The
model that was constructed in this way consists of 13 performance areas, and we called it
the model for Toal Health & Safety Management; seven of thirteen areas are enablers, the
other six represent results. These are shown in figure 1.

Model for T Management
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For each area a set of 4-10 relevant subindicators has been identified.

We use the terms enablers and results, following the EFQM 1994 apptoach; the same
tenninology is used by Conti (1993), Hardjono & Hes (1994), INSEAD (1997).
T\e enabkrs represent added value because they improve the cornpany's structural ability
to generate values, to improve OHS and to predict future performance. The results represent
added value because they measure both the concrete and intangible values that are decisive
for the company's continuity and the continuous improvement of OHS (compare to quality
management -Conti 1992- and environmental management -INSEAD 1997). The same
differentiation into trryo categories is found by others ttrat do not follow the EFQM approach;
some use different terms for'the same concepts. E.g. enablers are called "performance
indicators " by ISO (1996), and proactive indicators by BSI (1996); results are called "impact
indicators" by ISO (1996).

Now we give two examples of the items that are addressed in the boxes of the Total Health
& Safety Management model: People Management and Worker's motivation/Attractiveness
at the labour market.

People tnanagement (enabler area)
- personal policy (age conscious Human Resources Management, persomel mirrors

organizational environment, career planning - support in case of problems)
- support in case of sicloress absence
- use of the knowledge and creativity of people
- team work
- job content offers room for initiatives, involvement by improvements
- development of competencies / learning processes / employability
- competence and qualification

Attractiveness at labour marl<et (result area)
- capability to attract scarce personnel
- percenages women, age categories, minorities etc (per job level, compared to supply

at the local labour market )
- number of open solicitations
- job leave
- employeesatisfaction

Discussion
Performance Indicators are in potential a very important management tool and should be
-to a large extend- specific for the company and reflect the manrrity of OHS managemeilt
in flris company. Sets of indicators should be simple and easy to use. Every Performance
Indicator should generate an added value in itself. Experience with the use of sets of
indicators is still in its infancy.

The results show that there is a growing interest of companies in OHS performance indicators.
Enablers are more often used than non-conventional performance indicators.

248



Proactive management of OHS added value seems to be a rare exception still; the state-of-the-

art is not very advanced, especially when compared to similar areas of management, e.g.
quality management (EFQM 1994) or environmental management (ISO 1996).

The model that has been developed offers an interesting framework that needs further
elaboration. First of all, the model could be developed to a self-assessmetrt model for
companies; such a model could also be used to compare the performances of individual
companies, e.g. for bench marking reasons.

Compared with the more fraditional cost benefit approach OHS that aim at the development
of economic arguments for the invesment in the improvement of OHS we see several
differences. The often implicit assumption of traditional approaches is that tttis will lead to
a better involvement of top managers, because managers are used to speak the lnnguage
of money. However, we think that, just as with quality management, this is only true to a
very limited extend. In fact traditional cost benefit approaches primarily dominantly help
OHS experts to communicate in terms of money with managers; this is cerAinly no guarantee

that this is the language of the managers themselves (compare Conti 1992).

In our view, for taking the managers as the primary tffget group, it is most important to
know what are the concerns of the managers, and then to assess the added value of OHS
Management in these terms. In other words, OHS Management should be more strategic,
that is geared to the company's goals. These goals are usually broader than only monetary
considerations.

The optimum point exists only in a given, fixed situation. The continuous pursuit of
improvement (and the developments in the state-oflhe-arr technology) will continually
generate opportunities for a positive shift of the "optimum". Total Health & Safety
Management then develops to the art of maximising added value and minimizing costs of
OHS Management.
ln tlrat case a discussion on the micro-economics of OHS must ttrerefore begin witlt the target
valaes the company wants to achieve through its processes (values for customers and other
external sakeholders, values for internal stakeholders like the employees, and other values

that are relevant to the company).

Perspectives
More ttran conventional cost/benefit approaches, our findings make it possible to measure

ttre added value of OHS Management and to express this in the language of managers. This
may contribute to the development of more strategic policies for OHS.
However, our findings are not yet very concrete; further research and development is needed

to get concrete and validated measuremert tools for companies. We intend to carry out further
developments in close cooperation with the users: companies and their managers.
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5 Company policies

lntroduction

J. Mossink
NIA TNO B,V.

Amsterdam, The Netherlands

It has been noted rnany times, that preventive action at the company level is crucial and has

large impact for the national level as well.
Where it comes to stimulate companies to take preventive action, three issues seem to be

of major importance:
- convincing that safety and heatth problems and its related absenteeism can have a serious

financial impact, and, at the same time to overcome the misconception that health and

safety costs are uncontrollable.
- showing that models for reliable estimation of cost and benefits of preventive activities

are availablel
- demonstrations of successful interventions in a wide range of different companies'

This chapter is about these three aspects of the marketing of occupational safety and health

to companies. The case of workplace healttr promotion is a good demonstrafion of the aspects

of marketing to business and the role cost benefit analysis. Also the effectiveness of financial

arguments is discussed in this context.

Demonstrating the importance of health and safery at work
Creating awareness is one of the essential step towards improvement. One way to do this

is to stress the costs that are incurred by bad working conditions and absenteeism. Muto

studied the costs of occupational safety and health in four larger Japanese companies. His

findings are that the losses in ttrese companies vary between 4.4 and 6.4 percent of the total

payroll. Preventive action (improving facilities and equipment) are not included. From the

iame four cases Itoh concludes that absenteeism is a common compotrent in cost of OSH

studies at the company level. However, the aotual situation within the company is very

important. In the companies studies lost working days are not an immanent threat to the

companies. As Japanese companies have a legal obligation to pay insurance premiums, the

costs of absenteeism are not an effective incentive to health promotion.

Demonstrations of profitable OSH activities are presented by Brandenburg, Graga, and

Engels. Brandenburg indicates that various intervention programmes at Volkswagen AG

have proven to give economic benefits. The cost of the OSH program at VAG is about 38

DM per car or 605 DM per worker per year. With regard to the use of economic motives

he concludes that the economic benefit is not the sole argument, also company philosophy

and non monetary values are pursued.

In lgg2 a comprehensive health promotion project was initiated in nursing homes in The

Netherlands. Engels describes the findings of an ergonomic-educational programme, aimed

at reduction of physical exertion and harmful working postures. From the study it results
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that some reductions in perceived physical workload were statistical significant. For future
research, cost-benefit evaluations are suggested to gain insight in the effectiveness of
ergonomic-educational prograrnmes.
A short example for a Portuguese municipality is presented by Graga.

WorlElace health promotion: marlceting to business
Where workplace health promotion is concerned, it seems that application and practice is
ahead of research, most programmes in practice are more integrated than in research.
Concepts on workplace health promotion are still to be developed, and there seems to be
no understanding of what workplace health promotion is. The importance of cost-benefit
analysis is secondary: practical programmes are not based on research and it is important
to show that these progralnmes work and only after that cost-benefit analysis is relevant.
Cox and Griffiths argue ttlat few workplace health prograrnmes are evaluated and even less
are evaluated adequately. Nevertheless, in healttr promotion as an apptied science, evaluation
is a critical part. The problem is that there is no general evaluation model is available,
objectives are not clearly formulated and measures are poorly developed. Their general
conclusion is the good company health prograrnmes work at three levels: the individual,
the public health level and the socio-economic level. A good prograrnme provides fast
feedback on the results.
The need for oohard" evaluations in occupational healttr promotion and education prograrnmes
is also stressed by Boraston. From a literature survey he concludes that evaluations are a
link between employee involvement and management integration. The evaluations should
not only give evidence of cost savings, but also demonstrate reductions in risk exposure,
improved health and participation.
Wynne explores the options of marketing workplace health promotion. In literature efforts
to market workplace health promotion are often framed in a cost-effectiveness context.
However, in company decision making, generally involves a large number of stakeholders
with potentially different interests. Workplace health promotion finds itself (among other)
in a context of economics and legislation, new ffends in management practice atrd structures
of decision making. Cost-benefit analysis may not be the best tool to market workplace health
promotion in this context.
Griindemann evaluates the activities and achievements of companies with respect to reduction
of absenteeism. He distinguishes four types of measures (procedural, preventive work
oriented, preventive person-oriented and reintegration measures). In the Member States of
the EU there is a great emphasis on procedural activities to reduce absenteeism whereas
preventive actions are aking place at a modest scale. Successful approaches have a number
of characteristics, including systematic approach, commitnent and a treametrt of workplace
absenteeism as a nonnal phenomenon. Griindemann concludes ttrat the costs and benefits
are hard to calculated as estimation models are just emerging, the estimation procedure is
labour- intensive in itself and foremost because preventive activities and reduction of
absenteeism cannot be linked axiomatically.

Special attention is given to stress prevertion in the workplace. Figures from Costa and
Verborgh indicate that 28Vo of the European workers is affected by stress, a figure that is
rising. According 16 11smpier, the economics of stress prevention is little developed . Stress
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prevention programmes generally do not include outcome variables that can be expressed
in tenns of money (like productivity and absenteeism). However, in order to increase the

impact of stress prevention to organisational decision making, it is important to address these

'hard' outcomes. An analysis of ten cases shows that sick leave is often the starting point
of a stress prevention programme. In six of the cases, sick leaves dropped significantly.

Conclusions
The common implication for policy development is that well evaluated studies are scarce

and can hardly be used as a marketing tool. Better studies are needed but the required research

is expensive. Moreover, the effectiveness of more research for marketing purposes is

uncertain. An adequate evaluation model is a prerequisite, as badly evaluated srudies hinder
more than they help.
The role of cost-beneflt analysis appears to be rather limited. Evaluation models are not as

just fit to give clear insight in the economics of health promotion and workplace
improvements. Sound estimation methods will contribute to the credibility. However,
rnethodological difficulties can make the results of cost-benefit estimations questionable.
Therefore, not everything must be expressed in terms of money.
The lack of practical cost-benefit evaluations underlines this. More important, the

effectiveness of the cost-benefit argument in promoting improvements at work is doubted.
It is better to show that health promotion prograrnmes work, preferably in company language.

For cost-benefit evaluation this should be "accountancy" language.
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Costs of Occupational Health and Safety in Japanese
companies

T. Muto, l. ltoh, M. Taira, l. Harabuchi, Y. Sumiyoshi
University Jutendo

Tokyo, Japan

Abstract
This study was conducted to clarify the costs of occupational health and safety (OHS) services
in Japanese companies. The fiscal 1995 costs of health and safety of fiscal 1995 in four large
companies were analyzed. Total costs for health urd safety ranged from $2,790 to $5,055
witlr a mean of US$3,918. Direct costs constituted 94% of total costs, while indirect costs

were only 6% of lr:tal costs. The proportion of health and safety costs to total payroll ranged
from 4.4% to 6.4% with a mean of 5.5%. Health insurance premiums were the main
component of direct costs, constitutng 68% of the total. Worker's accident compensation
insurance (WACI) premium and working environment ranked second and third, representing
l57o arrd 5%, respectively, of total direct costs. Companies spent US$l,168 for each

employee on OHS, which constituted 32% of total costs, while health insurance premiums
constiurted ttre remaining 68%. T\e proportion of WACI premium to the total payroll was
0.8% . The proportion of WACI premium to total cost of OHS was 47 % .

Introduction
With the continuing economic recession in recent years in Japan, industries are more and
more concerned with the cost of occupational health and safety (OHS). The evolving
parurership between occupational health personnel and the business community is contingent
upon the awareness of cost control associated with preventive and clinical services. It is,
therefore, very imporant to delineate OHS costs in order to make plans to decrease them.
In spite of the importance of OHS cost analysis, however, there are very few studies in Japan
reporting on costs related to OHS. Although the Japan Federation of Employers' Associations
(JFEA) (1) surveys the cost of health care every year, indirect costs and the costs of
improving the working environment and work conditions are not included in the survey,
making it difficult to estimate ttre total costs of OHS. This study was conducted to clarify
OHS costs in Japanese companies.

Methods
Four companies were selected as subjects of this study. The profiles of subject companies
are shown in table 1. They consisted of an automobile compary, a chemical company, an
elecfronics company, and a railway company. They were all Iarge csmpanies with minimum
of 1,339 employees and maximum of 18,469 employees. Ninety-four percent of employees
were male. The average age of employees was 40.2. On average, they had 3.3 occupational
physicians, 8.0 occupational health nurses and 1.8 pharmacists.
One of the main reasons for selecting these companies for the survey was that their
occupational health staffs were very cooperative. Because of the time required to prepare
data for this study, cooperation of occupational health staff was indispensable. The other
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reason for selecting these companies was that the number of employees was large enough

to estimate costs. Questions in the questionnaire were asked 0o be completed by persons in

charge of accounting or OHS.
The survey was conducted via mailed questiormaire in November 1996. Items in the

questionnaire included total payroll, costs of health and safety, and demographic items such

as rype of indusffy, number and mean age of employees, and number of OHS professionals.

Toal payroll included salaries, wages, allowalces and bonuses, but retirement allowances,

fringe benefits ard costs of safety and health were not included. Items of costs included

human resources, premiseS and faCilities, general management, management Of work
environment and working method, employee health checkups, health insurance premium,

health promotion, and indirect costs. In order to estimate indirect costs, time spent ir
anending safety and health committees, waiting time at company dispensaries, time spent

on health guidance, health education and promotion were calculated. Indirect costs were

calculated by multiplying time by the employee mean wage.

In this study, payroll and costs were described per employee per year, and were calculated

by dividing the total payroll or costs by the total number of employees in 1995.

As the exchange rate, 1US$: 100 yen was used.

Table I Profiles of Subiect Companies

Com oanies

Msan

Number of Employees

Male

Fem ale

Averaog Aoe of Emplovees

1,339

1,027

312

40.3 42.2

2,448

2,093

355

1 1,800

17,532

937

43.5

18,469

8,038

476

37.9

8,514

8,037

476

40.2

Numher of OPs

Number of 0HNs

Number of Pharmacists

1

1

1

5

3

0

6

24

5

1

4

1

3.3

8.0

1.8

ops

0HNs

: 0ccupational Physicians

: 0ccupational Health Nurses

Results
The total payroll ranged from $58,200 to $98,700, with a mean of $71,900. Total costs

for health and safety ranged from $2,790 to $5,055, wi0t a mean of $3,918. Direct costs

constituted 94% ot total costs, while indirect costs constituted only 6% of ntal costs. The

proportion of health and safety costs to total payroll ranged from 4.4% to 6.4% with a mean

of 5.5% (table 2).
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Table 2 Health and Safsty Costs in Japanese Gompanies ($/employee/yearl

Companies

Mean

Total Payroll (A) 98,700 62,900 67,800 58,200 71.900

Direct Costs (B)

lndirect Costs (C)

4,520

535

?,750

40

3,800

277

3,600

146

3,668

250

Total Costs (D= B+ C) 5,055 2,790 4,077 3,746 3,91 8

Poportion of Costs (O/A}(%)

Health insurance premiums accounted for most of the direct costs, constituting 68 % of the
total (table 3). Worker's accident compensation insurance (WACD premiums and the costs
of improving the working environment ranked second and third, representing l5Vo arrd 7 %,
respectively, of ttre total of direct costs. Manpower costs were 4.8% of all direct costs.

IaDle 3 Direct Costs of Health and Safety in Japanese Companies /employeelyear 0:%

Com panies

Mean

5.56.04.45.1

M anpower 1 78 (3.9) 1 40 (5.1 )

50 (1.8)

2010.71

310 (8.2)

20 {0.5)

10 (0.3)

60 (1.6)

20 (0.5)

100 (2.6)

20 (0.5)

460 (1 2.1 )

8012.21

20 (0.6)

10 (0.3)

1,000 (27.8)

120 (3.3)

100 (2.8)

30 (0.8)

340 (9.4)

177 14.81

35 (1.0)

15 (0.4)

270 17.41

4311.21

65 (1.8)

16 (0.4)

548 (14.9)

Facilities and Equipment 50 (1.1)

General Management 20 (0.4)

Working Environment 0 (0.0) 2010.71

Ullork Management 0 (0.0) 30 (1.1 )

Health Examination 40 (0.8) 20 t0.71

Health Promotion 2 (0.0) 10 (0.4)

WACI Premium 1,130 (25.0) 260 (9.5)

Health lnsurance Premium 3,1 00 (68.6) 2,200 (80.0) 2.800 03.71 1 .900 tb2.8) 2,500 (68.2)

Iotal 4,520 2,750 3,800
(1 oo.o) (1 oo.o) (1 oo.o)

3,600
(100.0)

3,668
(1 00.0)

WACI: Workers Accident Compensation lnsurancs

Table 4 shows a comparison of dircct costs of OHS between this study and JFEA. Both total
payroll and health insurance premiums were greater in the companies chosen for this study
than in the JFEA companies. The direct cost of oHS (c +D +E, in Table 4) in this study
were almost double those of JFEA. The proportion of health insurance premiums to total
payroll was 3.5% and 3.7 %, respectively, in this study and in that conducted by JFEA.
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Theproportion of WACI premiums to total payroll was 0.8% and0.5% in these studies,

respectively. The proportion of WACI premiums to total costs of OHS was 47% and 50%,

respectively.

Tahle 4 Comparison of direct costs of our study with those of results

Conducted hy the JFEA$/employeelyear

Total Pavroll (A) 71,900 6 1 ,609

Haalth lnsurance Premium

WACI Premium

Safsty and Health

Health Gars

(B)

(c)

(D)

(E)

2,500

548

600

2,278

329

103

226

Total (B+C+D+E) (F)

(G)

3,668

1,168

2,936

658OHS (C+D+E)

BtA (%)

c/A (%)

3.5

0.8

3.7

0.5

WACI

JFEA

: Workers Accident Compensation lnsurance

: The Japan Federation of Employers' Associations

Discussion
This is one of the few studies which clarified the costs of OHS services in Japurese

companies. In ttre JFEA suryey, the costs of OHS include safety protective wear (safety

gloves, safety glasses, etc.), health checkups, measurement of the work environment, and

safety and health education. Namely, the cost of improving facilities and equipment were

not included in the JFEA survey. In this sense, our survey seems to reflect the real costs

of health and safety in occupational settings in Japan.

Direct costs of health and safety in Japanese companies were shown to be $3,668. This is

nearly compatible with the $3,510 in the USA reported by ttre Health Care Financing

Administration n 1994 (2). The national average cost per employee for medical benefits

was US$3,250 in ttre USA in 1990 (3)'
According to previous studies, indirect costs range from2j% of toAl costs to ten times direct

costs (4-6). In this study, indirect costs were negligible, and there was a great difference

between the indirect costs of one company and another. This may be a reflection of the

difficulty in defining and measuring indirect costs (7) .

The proportion of health and safety costs to total payroll was shown to be 5 .5% - This figure

is greater ttlan that (4.87r) obained by the JFEA survey. This difference may reflect indirect

costs and the cost of improving the working environment and work conditions which were

not included in the JFEA survey.
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lnsurance premium costs were atnost the same in the two studies. These figures are far below
those of the USA where medical benefits costs exceed t3% ot the total payroll (8). The
amounts of health insurance premiums are deterrnined by ttre Health Insurance Society, and
WACI premiurns are deterrnined by regulations issued by the Ministry of Labor, therefore,
they are ditficult to decrease. Occupational health staff is required to provide workers with
OHS services with a limited budget.
Weakness of this study should be mentioned. In this study, questions were completed by
persons in charge of accounting or OHS. Infonnation on payroll and company costs are
usually confidential issues at companies. It is, therefore, difficult to assess the reliability
and validity of the information provided. Other drawbacks include non-random sampling
and the small sample size. All the subject companies were large companies with more than
1,000 employees, and these constihrte only less than 0.2% of all Japanese companies (9).
The companies selected as study subjecs should not be regarded as a representative sample
of all Japanese companies, and caution should be exercised in making generalizations based
on this study.
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Costs of leaves of absence due to illness and accidents in
Japanese companies

l. ltoh, T. Muto, M. Taira, M. Harabuchi, M. Sumiyoschi
Tokyo Womens Medical College

Tokyo, Japan

Abstract
Leaves of absence due to illness or work-related accidens is a serious problem that decreases

ttre productivity of many companies, but it is still not fully understood in terms of loss of
wages and working hours. This study investigated the costs of leaves of absence due to illness

and accidents as an indirect expense concerning OHS (Occupational Health Service) in four
major companies. Health insurance represented the highest cost, with worker's accident
compensation insurance premiums second. Wages for lost working hours during leaves of
absence ranked thfud, with the portion of totrl wages represented by those lost wages ranging
from 0 .A7 % n 0.16% . The cost of lost working hours due to preliminary meetings for
reinstallation was calculated as 0.02% of total wages. The wage for replacement workers
showed a similar ratio. However, generalization carurot be made based on these results due

to the insufficient sample size. Nonetheless, the results seemed to indicate the difficulty of
reducing the cost of leaves of absence in Japan.

Introduction
Worker's leaves of absence due to iltness and accidents place a great burden or many
companies. In particular, as Japanese society ages, this burden is expected to increase.
Reducing this cost has already become a major problem, therefore, the health promotion
as an preventive manner is considered an imporant aspect of this effort. Unfortunately, few
shrdies have been conducted conceming ttre cost of leaves of absence. In this study, we report
on the cost of leaves of absence in four major Japanese companies. Reduced illness and
injuries associated wittr increased morale, productivity and competitiveness can play important
dividends that may lend themselves to quantification. Although it will be difficult to grasp

all benefit and savings, it should be possible to show a rather retum.

Methods
The four major companies consisted of a chemical company, an electronics manufacturing
company, a railway company, and an auiomobile company, which were surveyed by
questionnaire concerning the cost of six items during fiscal 1995. These items were health
insurance fees, worker's accident compensation insurance premiums. gifts of money to
injured workers, wage compensation by the company for lost working hours during leaves

of absence, wages to replacement workers, and hours spent in preliminary meetings held
by healttr care staff to reinstall workers in their former positions. Each of these companies
had between 1,000 and 10,000 employees.(shown in Table.l) The cost of hours spent in
preliminary meetings was calculated by multiplying the number of hours by the number of
persons paticipating and the ayeruge employee wage. Costs per employee were calculated
by dividing the total cost by the number of employees. ln the case of work-related illness
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or accident, coss for medical treatrnent and leaves of absence are paid by the company or
through the worker's accident compensation insurance (WACD. On the other hand, in the
case of non-work-related illness, costs are paid by the company or through health insurance.
Therefore, these two insurance fees were included in the cost of leaves of absence. In this
study, the currency exchange rate used was IUS$:100 yen .

Tahle I profiles of Subiect Companies

Com oanies

Type of lndustry

Number of Employees

M ale

Female

Chemical slectronics

manufacturing

1.339 2,448

Automobile

1 8,469 8,51 4

17,532 8,038

937 476

1,027

312

2,093

355

railway

1 1,800

1 1,500

300

Averaqe Aqe of Emplovee 40.237.943.542.240.3

260



Table 2 Costs concsrninq teaves of Absence in Japanese Companies ($/employee/year)

Com panies

Mean

Total Payroll (A) 98.700

0irect Costs 4,520

67,800 58,200 71,900

3,800 3,600 3,668

62,900

2,750

1 ) Health lnsurancs Premiums

2) Workers Accident Compensation

lnsurancs Premiums

3) Gift of Monsy to the lnjured Worker

4) Wage Compensated by the Company

for the Lost Hours

5) Wage for the Replacement Worker

6) Wage to the Spent Hours of Preliminary

Mestinq to Return

3,1 00

1,130

2,200

260

2,800 1,900 2,500

460 340 548

14 unknown 21

25 unknown 23

14 18

25 24

21

18

15

24

22

t6

22

2S

28

19

Total (B) (ths sum of N0.1 to N0.6)

Total (C) (the sum of N0.3 to N0.6)

B/A %

c/A %

4,317

4.37

87

0.09

2,558

4.07

3,338

4.92

2,279 3,134

3.92 4.s6

39 86

0.07 0.12

98 78

0.16 0.12

Direct costs means the total of the costs for facilities and eguipment,genaral management,

working envfuonment, work management, health promotion, health checkups, and insurances.

Results
The toal annual wages per employee per year were $70,000. As the total annual working
hours were nearly 1,900 hours, the hourly wage per employee was $36.8. The highest cost
was for health insurance, !\rith worker's accident compensation insurance premiums second.

Wages for lost working hours during leaves of absence ranked third, and the portion of toal
wages represented by these lost wages ranged ftom0.07% to 0.16%. The cost of lost
working hours resulting from preliminary meetrngs for reinstallation was calculated as 0.02%
of total wages. The wages for replacement workers showed similar percentage. The total
cost of the six items was 37o-5 Vo of the total wages paid by the companies, and 5%-30%
of the ordinary profit of the companies. (shown n table 2)
There was no evidence that an increase in the number of medical staff members decreased

expenses for accidents and illness.
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Discussion
According to Walsh et all, "Leaves of absence are the most frequently measured componenl
of indirect costs", but the definitions of leaves of absence are often unclear.
Boden2 noted that workers' compensation systems can reduce the need for litigation. Though
litigation is still not an urgent problem in Japan, it will become more so in the future, and
costs for preparing for the litigation or maintaining it should be counted in the near future.
This is one of the few srudies3-a that has clarified the costs involved in leaves of absence.
In Actuality company policies and various financial arrangements can affect reported leaves
of absence. The results of our study show that, at present, wages for lost working hours
during leaves of absence are not imminent threat to the health of the companies surveyed.
However if the absent employee plays a decision-making role of the company, recalculation
aking into account added value is required. Because the insurance fees that a company must
bear are deterrnined by Japanese law, such costs are difficult to reduce. Therefore finding
ways to reduce other aspects of the costs involved is a key to effective health promotion.
J[s implementation of cost analysis in the occupational health field seems to be a contributing
factor in cost savings.
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What do European Companies do to reduce absenteeism
associated with lll health

R. Grtindemann
NIA TNO B,V,

Amsterdam, The Netherlands

Introduction: the underlying framework
Workplace absenteeism related to ill health is a phenomenon which is influenced by a large

number of factors. ln the absenteeism study of the European Foundation (Grundemann &
van Vuuren, 1997) the process of becoming ill, being absent from work, recovering and

resuming work, is viewed as a result of a (mis)fit between the person and the environment
(Van Dijk et al., 1990, French, Caplan & Harrison, 1982). This means that health problems

may arise as a result of a discrepancy between the workload (demands and requirements)

and the capacity of the worker (abilities and skills). Depending on the attendance motivation
and the pressue to auend which refer to the oppornrnity and ttre need for absenteeism - healtlt

problems result in incapacity for work or absenteeism (Nicholson, 1977, Steers & Rhodes,

1978). These last factors are reflected in the so called 'absenteeism barrier'. Return to work
depends on the course of the illness and the 'reintegration barrier'. By the reintegration
barrier is meant the toality of the factors which affect the course of the illness and the return
to work (for example the actions of ttre doctor acting for ttre insurance company, attachment

to the company, the availability of specially adapted work, waiting times in medical care

sector, etc.). This whole process is in nrrn influenced by individual factors, compaly and

workplace factors, and societal factors. In the figure this frarnework (based on De Groot,
1958, Philipsen , 1969, Van Dijk et al., 1990, Veerman, 1991) is represented schematically.

Types of intervention
Four types of interventions can be distinguished, which attack different elements in this

framework. The first kinds of intervention are procedural measures, which are aimed at

raising the absenteeism barrier; these are measures for the monitoring and control of
absenteeism. This could be keeping detailed attendance records, requiring medical

verifications for reported illnesses, employing a sick visitor, using financial incentives such
as forfeiting a day's holiday in the event of iltness and giving a bonus in the event of no

absenteeism and disciplinary measures like warnings and punishrnent. The measures are

therefore aimed at reducing the need for absenteeism in employees and/or the opportunity
for absenteeism. Contrary to the other three types of interventions here discussed, the use

of procedural measures will in general not have an effect on the health of the employees.
These measures will only make employees - with or without health problems - to report
oneself sick earlier or later depending on how tight the procedures are, or to attend work
desPite feeling unwell.
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Figure I The process of becoming ill, being absent from work, recovering and rerum to work.

The second and third kinds of intervention are intended io prevent employees from getting
ill. These preventive measures are work-oriented and person-oriented respectively.
Preventive work-oriented measunes aim to reduce the discrepancy between workload and
capacity by reducing the workload. This is done by removing the work-related causes of
the problems in the area of safety, health and well-being. This means that aspects are tackled,
for example by acquiring safer equipment, climate control, rotation of tasks, better
information system, work organisation, safety management etc.
Preventive person-oriented measures are those in which employees are supported to work
(and live) in a safe and healthy way. These person-oriented measures aim to improve the
balance between workload and capacity by increasing the capacity of individuals. Here one
can make a distinction between training courses which are more in the field of safety and
others which are more in the field of health or well-being. These measures include activities
such as training in the use of personal protection equipment, lifting courses, lifestyle activities
(food, smoking, alcohol, exercise), cancer screening, physiotherapists, training courses on
work consultation and courses on stress management.

The last types of intervention aimed at reducing workplace absenteeism are reintegration
measures. These measures aim to lower the reintegration barrier and to accelerate the return
to work of sick employees. This can be achieved through support by managers (maintaining
conhct, particrpating in a socio-medical team; meetings between the company management,
company doctor and personnel officer on cases of absenteeism), medical care by the company
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medical service (medical surgery, physiotherapy, treataent by private specialists) and direct

reintegration activities (drafting a retum plan, offering specially adapted work, rehabiliadon).

The daily practice of absenteeism reduction at the workplace
With reference to the four types of intervention, general practice in reducing absenteeism

related to ill health can be described for the Member States of the EU and Norway. This

description is based on the inforrnation from the national correspondents. They have been

asked to answer to give information on aspects as:

What is being done in your country to reduce absenteeism related to ill health? Which general

patterrs can be distinguished?
On basis of the descriptions of the national correspondents a slightly fragmented picture

emerges of the strategies used in the Member states of the European Union and Norway

to reduce workplace absenteeism.

It is striking ttrat all correspondents report a great emphasis on procedural measures !o reduce

workplace absenteeism in their country.
Alttrough on the subject of reducing absenteeism the employers' organisations often argue

in favour of the introduction of ftrancial incentives for employees to preyent misuse of social

regulations, these kinds of measures do not occur very frequently in practise. Bonuses to

encourage attendance and reductions in benefits are mentioned by the Portuguese, Italian

and the Belgium correspondents. Research has shown that one must not have exaggerated

expectations of the effects of these incentives. Generally there is a short-term effect. In
various investigations counter-productive effects were also noted.

Procedural actiotrs can also be aimed at monitoring and control like the absence strategy

in Belgium which is limited to a check on the legitimacy of the absence by an independent

monitoring physician. These procedural activities do not help automatically the employees

to recover earlier, they can even make the health of the workers worse as was the fear of
the Norwegian trade union representaflves. Procedural actions can make employees reluctant

to stay off work or make them to start working too early and therefore the employees risk
that in the end they will be sick (again) for a longer period than was necessary. In general

one can say that procedural measures are only good to prevent misuse of absenteeism

regulations, but at most do not prevent ill health. Combating absetrteeism related to ill health

by tackling the underlying problems by way of preventive activities and encouraging

resumption of work by long-terrn absentees therefore seems to offer greater prospects than

the use of these kinds of procedural measures.

Despite the introduction of ttre European Framework Direcfive on Health and Safety in alms51

all member states, prevention activities at the workplace are still aking place only on a modest

scale in most European countries. There appear to be some regional differences, such that,

in Southern European countries preventive measures are aimed more at the improvement
of work environments for safety and health, while in Northern European countries, more

emphasis is put upon promoting the health and well-being of employees.
Preventive measures are often limited to person-oriented activities such as education and

not directed at the work-related causes of ill health. This is a missed opporhmity, because
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workoriented preventive measures can reduce absenteeism to a large extent. For example,
it emerged from a important Norwegian evaluation research project that the twenty to thirty
per cent of companies which had focused clearly on improving working conditions were
most successful in reducing absenteeism. In those places the level of absenteeism fell on
average by l0% ayear.

Reintegration activities are not very common (yet) as an intervention sfiategy at the workplace
to reduce absenteeism related to ill health in the Member States of the European Union and
Norway. This is remarkable, because the absence percentage is most influenced by the scale
of long-term absenteeism. Experience in the Nordic countries shows that much could be
achieved through reintegration measures as a means of reducing absenteeism. tnteresting
initiatives include the establishment by the Danish goyemment of a cenfie for work adapation
for partially disabled and the endorsement of the 'maintenance of work ability programme'
by the Finnish govemment (Ilrnarinen, 1995).

To summarize: there is great emphasis on procedural measures to reduce workplace
absenteeism; prevention activities at the workplace are still taking place only on a modest
scale and are often limited to person-oriented activities; and reintegrative activities are not
very common (yeo as an intervention strategy.
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What do European Companies achieve to reduce
absenteeism associated with lll health

R. Grtindemann
NIA TNO B.V.

Amsterdam, The Netherlands

Introduction
In most European countries initiatives are undertaken to promote health at work and to reduce

workplace absenteeism. Examples of good practice from 23 workplaces have been described
and analysed (Grtindemann & Van Vuuren, 1997a). The examples are taken from eight
European countries: Austria, Belgium, Germany, Ialy, the Netherlands, Norway, Portugal
and the United Kingdom, in which research was made as part of the project "Ill health and
workplace absenteeism: initiatives for prevention' organised by the European Foundation
for the Improvement of Living and Working Conditions (Grtindemann & Van Vuuren,
1997b). The examples covers a wide range of sectors: indusnial companies (food, meat,
chemics, glass, earthenware, ceramics, metal, motor vehicle parts, cars assembly,
construction) and services (post, transport, cleaning service, hospital, utility, sewage and
waste treaunent, printing), sizes (from 66 to 200.000 employees) and private as well as public
companies.

The companies have been selected because they are dealing with the absenteeism problem
in a more systematic way than most other companies in their courtry. The cases are
consequently not a representative selection of workplace activities. The case studies take
place in the forefront of companies which are more active then others in the field of
absenteeism and working conditions. The companies often opt for new innovative activities
to reduce ill-healttr absenteeism. But 'being ahead of one's time' at the national level does
not necessarily to mean that one is also doing something which is innovative at an
international level. In this way the companies also demonstrate the fact that the various
countries in Europe can learn from each other in case of reducing absenteeism related with
ill health.

The infonnation about the case studies is based on interviews with representatives of
employers and employees. Interviews were generally conducted with the head of personnel
affairs, the company doctor and a member of the works council or a trade union
representative. As far as possible an attempt was made to speak to those who were primarily
responsible for the activities undertaken in the organization or those who were most closely
involved.

Successful approaches
Alflrough 'hard' impact daa are often lacking the analyses give a rather clear picture of the
aspects which are of importance to successfully reducing absenteeism. These factors are:
' a systematic approach;
' a co-ordinating project team;
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' clear tasks and responsibilities for the persons involved in the activities;
' active support from senior and line management;
' an active role for employees and the recognition of employees as experts;
' good information and communication with all staff;
' involvement of the personnel deparment, the company medical service or external

guidance;
' involvement of the workers council, the safety, health and well-being committee or

trade unions;
' a balanced package ofmeasures and
' the treaffnent of workplace absenteeism as a normal company phenomenon.

Systematic approach
It is important that workplace initiatives directed at the reduction of absenteeism related to
ill health go beyoud a piecemeal response to health problems as they arise, so that they
address problems before they become serious through a systematic and comprehensive
approach to improve the health of the workforce. An approach based on the 'policy cycle
of problem solving' seems to work well in practice. This includes different steps such as:
preparation of the project; investigation of the health problems; organising solutions before
interventions are carried out; and evaluation of the impact.

Co -ordinating p roj e ct t eam
The success ofa workplace project on absenteeism and ill health depends on a nurnber of
factors, of which ttre main one is the building of a cornmitted project team which has a clear
brief to flxrnage and implement the project. This project team can be established by adapting
the existing workplace structures or by setting up a new team.

Clear tasl<s and responsibilities
An essential feature of any workplace activity is an explicit agreement at the beginning of
the project concerning its scope, the resources that are needed and the tasks and
responsibilities of the project tearn and other stakeholders. These agreements may be formal
or infonnal, depending on the culture of the company.

Support of senior and line rnanagement
Active involvement of higher matragement is a key for the success of workplace initiatives;
not only at the beginning of the project but also at the later sages. This increases the identity
of the project within the organization, facilitates decision-making and is of decisive
importauce for ttre implernentation of measures and the cooperation of middle management
and workers.

A ct ive wo rl<e r p art icip ation
Employee participation should be an explicit goal in designing a prevention project, because
it is a condition for prograrnrne effectiveness. Workers are the primary experts on their work
and work envirorunent. Furtherrnore they are the first and most effected persons by good
or bad working conditions. So they are the experts and they have a major interest. It is
efficient and effective to make use of their creative and problem solving capacity. Besides
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health benefits - as the objective of the prevention project - can only be achieved through
employee participation. Health improvement cannot be inflicted on employees from above.

Good info rmation and communication
There are two groups who must be informed of the progress of the absenteeism initiative.
Firstly there are the participants themselves who should be inforrned about the developing
programme. Secondly there is a need to cornmunicate progress to management structures
wittrin the organisation. Good cornmunications are an essential requirement for integrathg
health improvement measures into organisational policy and practice.

Active involvement of personnel management, occupational health service and
exterrual guidance
The participation of the persomel deparfinent and the OHS can help middle management
to reduce ill-health absenteeism, but should not absolve initiate middle managers from
responsibility for the handling of absenteeism. The involvement of outside parties may
increase the credibility of the project and enhance the sense of objectivity. It often makes

it easier to initiate a project and promotes closer collaboration between the different parties
within an organization. During the project outside experts must, however, endeavour to
build upon the existing know-how and helps the organization itself to identify and resolve
problems.

Involvement of work councils, health & safery committees and trade anions
It appean that participation of the works council or H&S cornmittee members contributes
to good results, while the participation of trade unions appears less important for positive
effects. It may be that works council members and H&S committee members are more
involved with matters of content. while the trade unions are more involved as formal
representatives.

Balanced pacluge of measures
A balanced package of measures also appears to be related to the successful reduction of
workplace absenteeism. A balanced approach involves procedural measures to raise the

absenteeism barrier and to make it less simple to report oneself sick, but also preventive
measures focused on both the person and the work, through which health problems can be
prevented. Finally redintegrative measures are important to lower the reintegration barrier
and to facilitates the return to work of the sick employee.

The treatment of absenteeism related to ill-health as a norrnal company phenomenon
Finally absenteeism and ill health are common features confronting every workplace. They
can have a great impact on the productivity and the competitive position of companies. It
is important that companies realise this, and integrate measures to reduce absenteeism and
ill health into their organisational policy and practice.

The positive influence of some of the factors seem to be contingent on the national context.
The use of a project team and the participatory approach appeared to be more important
in the Norwegian, lIK, Durch and German case surdies. In the Belgian, Austrian, Portuguese
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and Ialian case studies the companies mosfly used the existing structure in the organisation
to coordinate the absenteeism activities and used participation by representation. But it must
be clear that a workplace initiative can only be successful, when the activities are in line
with the specific problems in the company and fit in the culture of organisation and the
country.

Results
In order to evaluate the effects of the measures undertaken, in every case was checked
whether workplace absenteeism has decreased amongst staff. In 18 of the 23 cases

absenteeism had been reduced. In five cases absenteeism has remained at the same level.
In three companies this was because absenteeism was already low.
The other gains resulting ftom the measures undertaken must be sought in an improvement
in the working situation (improved physical environment, inforrnation provision, job content,
decrease in work pressure, improved safety), relative participation in the measures, decrease
in accidents, improved performance, reduction in extraordinary leave and disciplinary
measures, increase in problem-solving capacity, positive attitude towards the measures
undertaken, increase of the insight of employees and managers into their own role in reducing
workplace absenteeism, increased satisfaction and/or motivation among staff. With a few
companies, howevero negative effects were (also) noted (for example social conflicts).

Costs and benefits
Facts on the costs and benefits of the projects turned out to be difficult to retrieve. In the
literature also it appears that there is only a limited amount of data about costs and benefits
of absenteeism activities available. It is striking that companies often set up such large-scale
projects without a sound insight inlo the financial perspectives of these activities and that
such an evaluation does not even take place after the event.
This may be cormected with the fact that establishing the exact costs and benefits of these
kinds of activities is in itself a labour- intensiye and therefore costly chore, although recently
some simulation models have been developed to assess the costs and benefits of health and
safety activities at the workplace (Oxenburgh, 1991; NEI, 1995). In addition the cause
(absenteeism activities) and effects (trends in absenteeism) cannot be linked together
axiomatically. Even without targeted absenteeism activities there are trends from year to
year in absenteeism.
Also many other activities are aking place at the same time which may affect absenteeism.
Finally ftre question also presents itself how long the effects of the measures taken will persist.

Companies involved tum out to calculate costs and benefits in widely differing ways. This
leads to widely differing conclusions. In one project (public transport) a subsidy from the
goverrxnent was counted as a benefit, besides the decrease in the degree of absenteeism and
working incapacity for the company. Two other companies (hospital and ceramics industry)
included on the benefit side the savings achieved through the fall in absenteeism (as a
percentage of the gross wage bill). The copper mine compared the actual absenteeism in
the organizalisn with the average absenteeism in the underground mining sector, according
to intemational standards, and took this difference as a percentage of the wage costs saved
as a benefit of ttre activities. In another case (metal industry) direct and indirect (wage) costs
of decreased absenteeism were counted as benefits. For the sake of convenience the same
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:rmount has been counted for the indirect absenteeism cost as for direct costs. With a building
company on the other hand, only 30% of the reduction of absenteeism through illness (a
percentage of the average wage costs) was counted as a result of the project. On the basis

of satistical analyses (regression analysis) it was established that approximately 30% of the

fall in absenteeism in the company could be attributed to the absenteeism activities. The

difference in these methods of calculation betweer the most cautious (the construction
company) and the most wide variant (public transport) amounts to at least a factor of six.

The extent to which companies attach importance to such calculations is open to question.

Sometimes we get the impression that companies which require fuller substantiation of the

costs and benefits of absenteeism and health activities, are actually looking for arguments
to enable them to get not involved in such activities. For companies which do wish to develop

those activities, a notion of a positive gain may be sufficient for them to set those activities
in motion.

Another factor is that alarye proportion of the gains, such as a better motivated workforce,
an increased problem-solving capacity, better industrial rela[ons, etc. cannot be immediately

expressed in money terms. A broadly-based survey in eight countries in the European Union
(Wynne & Clarkin, 1992) showed that many companies develop activities focusing on the

healttr of their employees. The principal motives for undertaking these activities related to
regulations and legislation and to promoting the motivation of the workforce. Many
companies also reported positive gains as a result. Alrnost two-thirds of companies noted

a reduction in absenteeism through illness as a result of the activities in the field of work
and health. Other gains related to better motivation in the workforce (78% of companies),
better health among employees (767o), increased productivity (62%) afi a better company
nnage (64%).It is not very plausible that these benefits should have been based on a statistical

analYsis.

This supports the assertion that companies which initiate real absenteeism and prevention
activities do not generally require deailed statistical support. These companies often launch

such activities based on a broader vision, in which costs ard benefits are not the primary
concern. An example of this is the UK company Unipart, which is heavily investing in its
workforce by means of health-promotion activities, while absenteeism through illness is low.
The costs of the measures are considerable, totalling over ECU 1.1 million (over ECU 600
per employee). In the company the motive cited for the health-promotion activities is that
great value is attached to the workforce and that by investing in employees the company
expects to be able to produce competitively. Unipart expects increasing numbers of changes

in the work in ttre years ahead. The rapidly changing working conditions will lead to more
stress and more physical and mental problems. The company's strategy aims to teach

employees how to deal with ttris stress and to view change as a symptom of progress. Anoflrer

example is the Dutch Waterland Hospital. The management of this hospital argues that it
wishes to be an above-average hospital, both for patients and for staff. So that the image

of the organisation is an important stimulus for initiating the absenteeism activities. One of
the gains of the project is flrat ttre Waterland Hospial has no longer any problems in recruitrng
new staff, despite a tight labour market in the region. One can observe that 'pacesetting
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companies' regard their staff differently and are prepared to invest in the health of their staft
even if the financial benefits cannot be precisely quantified in advance.
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Using Health Protection and Health Promotion to lncrease
Economic Efficiency

U. Brandenburg, B. Marschall
Volkswagen AG

Wolfsburg, Germany

Health Protection and Health Promotion at Yolkswagen
At Volkswagen, the protection and promotion of the health of the workforce is considered

a humanitarian and social obligation as well as an economic necessity - independent of legal

stipulations (figure 1).

Hcelth Protcctaon and Hcalth Promotlon .t Workrltc

L.g.l Provblon3 Hum.nltarhn rnd
Soebl Oblae.tlon

Corporata Gulturc

Figure I Health protection and hsalth promotion at worksite

The objectives of the health departrnent (figure 2) arc to protect employees from health
impairments and to promote their health in order to contribute to humanization of the

workplace and, at the same time, to the profitability of the company.
In concrete 1es1s this means that employees are to be protected against work-related health

risks, and that their efficiency and willingness to work are to be maintained and promoted
by means of medical care geared towards their specific needs, healthy working conditions,
and specific measures to promote health. This should result in increased health rates and
help to improve economic efficiency.

At Volkswagen, health protection and healft promotion are considered a long-term process

based on regular progress inspections and continuous improvement. This process is not
limited to individual employees and their immediate places of work, but includes ftre company

as a whole and its business environment.
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Figure 2 0bjectivss of the health dspartmont

At Volkswagen, health protection and health promotion have a modular structure, as only
this allows a problem-oriented and target-group-oriented approach. Examples of such modules
can be found in figure 3. Pillars of this structure are ergonomic job design and employee
participation.

gouttaa, rtrnlnrf. E.rlv d.t otlor

Oan.ral aftd
amaaea|lov tn.dlolna

H.attri raForta B.h.bHli.tlon,
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Figure 3
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As regards the health care provided for employees, Volkswagen AG's health deparbnent

is guided by a number of principles (figure 4):
- A holistic approach to health care and promotion
- Ergonomic job design given priority over other aspects

- Open dialogue with all those concerned with occupational health

- Active involvement of employees
- Problem-oriented and target-group-oriented approach
- Perrnanetrt, innsvsdve development of health protection
- Consistent accourt taken of cost/benefit aspects.

Prlnclplcr

. Hollatlo .Dptoaoh to haalth o.rc .nd ptomotaon
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' Aotlvc lnvolvomcnt ot amptoy.at

' Probtom-orttntad and tareot-group-orlontad .PPro.oh

' Conrttcot aooount talan of oo.trbanollt.apaott

Figure 4 Principles

Costs and Benefits of Health Protection and Health Promotion
Health protection and health promotion always entail costs for any company. At Volkswagen,

for instance, the direct costs for health protection, safety at work, envirorunental health,

and occupational safety and health amount to DM 38 per manufactured vehicle, or DM 605

per employee.

At first glance, these costs ale not balanced by any coresponding proceeds. The question,

then, is whether health protection and health promotion "pay" at all. What is their economic

benefit?
The question of the economic efficiency of activities related to health protection is a very
legitimate one. After all, the available but limited resources must be used as efficiently as

possible and misallocation avoided.
The question as to the economic benefits of health protection and health promotion is also

important because
(1) usefirl measures are often not taken because of inaccurate cost/benefit estimates, and
(2) health protection prograrnmes would be easier to implement if their monetary benefit

could always be verified. Investnents in health care usually require more argumentation

and justification than invesfrnents in machinery.
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For health protection activities based on legal obligations there is no question as to whether
the measures will be implemented given the cost/benefit aspects. If a question is raised at
all, it is that of how the measures can be implemented. In terms of cost-effectiveness, there
is sometimes still a great margin of improvement.
The cost/benefit question is much more present for health protection activities a company
introduces voluntarily. Then it is not primarily a question of how a measure will be
implemented, but rather whether it will be introduced at all.
Cost/benefit analyses in the field of health protection are associated with numerous
operationalization and measurement problems. Whereas costs can be deterrnined more or
less reliably, the measurement and valuation of benefits meets with considerable difficulties.
The benefit of health protection consists largely in "soft", qualitative refluxes and the
prevention of negative incidents.
The benefit of health protection and promotion can often not be precisely quantified or valued
in monetary terrns. "Prima facie evidence" is frequently required here: logic and experience
speak for the benefits.

Improvement of Economic Efficiency due to Health Protection and Health
Promotion
Nevertheless, there are health protection areas for which benefits can be expressed in
moneary terms. Concrete examples at Volkswagen show ttrat health protection and health
promotion contribute to increased economic efficiency:
(1) After ou@atient medical care, over 97 % of all patients renrrn to the workplace

(figure 5). In one plant, this resulted in a higher health rate and, consequently,
a saving of DM 6 million.
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lmprovement of the health rate trough industrial medicine msasurss . examples

The "skfur" prevention programme resulted in a considerable decrease in the
incidence of illness related to eczema, in time lost through absenteeism and in



occupational disease notifications in one plant (figure 6 and figure 7). The number

of days lost due to absenteeism dropped from over 2,000 to a little under 1,000;

occupational disease notifications fell from 30 to 6.
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(rl A study we conducted showed that on-site physiotherapy has an economic effect
(figure 8). While 8.4% of smployees are referred to their Gp with relevant
complaints if no physiotherapy is offered, this was orly 1.6% with on-site
physiotherapy. In other words: 98.4% of employees were able to contirue their
work after treatuenq while experience has taught that GPs prescribe an average
of 1 week's rest at home.
In one plant, physiotherapy measures resulted m2,470 fewer sick days in 1996,
representing a saving of some DM 1.2 million with personnel costs of DM
300, 000 for physiotherapy.

Phytlothcrlpy a. prrt of hcalth protcctlon

Bclcrrrd to GP llot rotcrrcd to GP

Wlthout
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8r{ f 3l,t *

Figure I

(4)

altnlflc.or .ilfi..tao.t lD < o.of t aoo.lar Hannoya, llaalth OaDart lant

Psysiotherapy as part of health protection

We made an integral cost comparison for noise control at a bodywork operation.
It showed that in this area of production invesEnents in secondary noise control
are economically justified (figure 9).

278



lnt.gral coat com Paraaon
Pdmary and aaouodarv naba oont?o! oval an anvaatmant ta,m o' 8 y"?'
iiimei.i."rr.Lo rror i!o:z+m. I t.o.t ? !1n.. l..oh lom bnil, 2oo tmpbr"'

Alt mttlv. t Alt rnltlv. 2 Ah.rnltlv. 3
?r5a.t naSa on6l aa{.aatt ncba ootoa wathet noba Ea6a

tor..t!r.ni. l.oao,ooo
a{. ax,.a rafbtl
afraar.re.a.5a
OD.ratlrg ooatt
-le.FotaE{o ttC,OOOi.arha r.t6.
-Gmcttaa.ll-mha.cro3ib..n.b. 2ar.OOOcaalt rat-rrtr.las.ilat - lir.ooo
,.D!.tr?otr r ,to.ooo
lat raaa..Im.affi
lbcratSat
Tor.t 2.tat,OOO
asr o6 .6rda rb
5a-;4....t;Cr-. l,l lo,ooo
.L0daE-cra bit < eO dl lAl
tmllrba ot --a.r5o0 - I.IOO,OOO

t,oa!,ooo e tl,ooo

Itt.ooo
,l7,ooo
tat,ooo
,to,ooo

r,oat,ooo

< al .tl l^l

2,Oaa.ooo
l.or r,ooo
< aa dt lA,
r.loo,ooo

Figure 9

(s)

lntegral cost comparison

The eliminatiou of certain forms of exposure resulted in fewer employees having

to undergo special industrial medicine precautionary tests. This leads to cost

savfurgs of approx. DM 250,000 a year (figure. 10).

Exposure Area Number of Duration of

smploYoes sclsening

Savings in DM/year

chromiun, lead

sealant

noise

epoxy resin/

PVC adhesives

isocyanate

adhesives

climatic

chamber

paint shop 800 l8 months

paint shop 2,000 24 months

paint shop 1,000 36 months

bodywork 500 36 months

Hall 54 400 24 months

Laboratorytravellingtime, 48,000

onsulation time 43,000

Laboratory, lung function, EKG

travelling time, consulation

time 80,000

Travelling time, consulation

time 27,000

Laboratory, travveling time,

consulation time 1 3.000

Laboratory, lung function, tra'

velling time, consulation time 16,000

Laboratory, ergonometric tets,

EKG, travelling time, consula'

tion time 11,000

R&D 400 36 months

Figure l0 Cost savings when special occupational health screening are no longer necsssary 'examples from the

wolfshurg plant
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(7)

(6) ln one plant, the introduction ofjob design measures visibly rerluced the number
of permanent ffansfers of employees to other jobs (figure 11). This resulted in
distinct savings in wage replacemert paymerts (DM 410,000 p.a; DM 6.2 million
for the remaining working lit'e).
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DU. O,tl0,060

Figure I I Reduction in wage replacement costs

lntroduction of ergonomic and working condition measures greatly reduced the
occurrence of skin complaints in one operation (figure 12). This resulted in a
decrease in the number of employees absent from work owing to sickness by
over 2%.

Exemplc:'Skln Problcmr-

tclluru
. Trlt wlth tha n.u outtang oll
' Changc cL.nlng oyoL o, meohlnor. loatruotaon of pataonnat. Sprolrl alln protaotlon Droeramma
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. obtktot d.Grr... an numbai of oompLtltr. Dcorrelc ol {.2tI kr tfia numbc? ot amptov.aa ab..nt from wort

owhre to .tan probbma

Figure l2 Exemple: "skin problems"
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(8) Evaluation of the number of employees absent from work owing to sickness

among participants in physiotherapy courses involving specific back exercises

shows that this number is lower after the course. Whether this is really an

immediate effect of the course is, however, not entirely certain. Oflrer evaluations

of back exercise courses indicate ttrat ttre reducing effect on the number of
employees absent from work owing to sicloress is present only as long as

preventive action conti:rues (figure 13).

Slck dayr co.t ccntrc tO11-7O27
For ICD ao.720-721
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Prcv.ntlY. .ctlon: A>
try l99O - Fobruery 1932

(e)

Yrrr

I mrn I wonrn E tot.t

Figure l3 Sick days cost csntre 1011'1027

(10)

A one-year analysis of cases in which employees were released from three-shift
work on the advice of the company health department demonstrates that

absenteeism dropped from20.57o in the year prior to the employees being taken
out of three-shift work to 9.5% in the following year.

An evaluation by the corporate substance abuse counselling departrnent has

indicated that the number of sick days decreased significanfly ,unong addicts who
received counselling. In one plant, counselling of25 alcohotcs resulted in savings

of DM 4.1 million; in another plant, the reduction of absenteeism of alcoholics

over a period of 5 months corresponded with savings worth DM 405,000.
The health rate at Volkswagen has continually increased in recent years (figure

14) isnot least the result of comprehensive health protection and health promotion
measwes. Given the fact that l% pont equals a saving of DM 90 million p.a.
in personnel costs, it may be clear what kind of cost volume the health rate

involves.

(11)
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Figure 14 Health rate (VW AG)

The benefits of employee surveys, information prograrnmes and workshops can only be
valued in monetary terms to a limited extent, if at all. In the context of the evaluation of
such measures, it has become clear, however, that they contribute to an improvement of
well-being and competence. It has also become clear that such measures improve cooperation,
the general work climate and work routines. These effects will no doubt also help to increase
productivity and improve quality, even though it is difficult to quantify their exact
contribution. In this case, a cost-effectiveness analysis should be preferred to a cost/benefit
assessment.

Summary
Health protection and health promotion contribute 16 fl1s improvement of economic efficiency,
although this contribution cannot always be determined down to the last petrny.
lnvesunents in health protection should not only be considered from the point of view of
short-term costs and benefits. They are strategic invesflnents, and their effect will only
become clear in the medium to long term.
Health protection and health promotion should not only be seen from a cost perspective.
They are also a manifesation of the corporate philosophy and represent part of the corporate
culture.

282



The Portuguese case: Almanda, a large-sized, pioneering

municipality

L. Graga
New University of Lisbon

Lisbon, Potugal

National background
In Porhrgal, as in other Southern European countries, workplace absenteeism is not strictly

defined as incapacity for work as a result of illness or disability. It includes also absences

from work for other reasons (e.g., maternity leave; social, family and legal duties; very

short-term volunAry absences; disciplinary sanctions). Concerning the 2.000 largest sized-

companies (currently employing about 800 thousand, one quarter of the employees), and

according to the corporate social audit, the ayeruge percentage absenteeism days per persor

was about 9.0% :mthe period of 1989-1993 (able 1). But there are great differences, when

the figures are broken down by business sector and company size. (No data ate available

concerning absenteeism, broken down by gender, age, type of work, position in company,

working conditions, job satisfaction or organisational culture). Furthermore, these figures

are not including tlre civil servants (e.g., National Health service, Educauon, and ottrer public

sectors, like local authorities) neither the companies less than 100 employees.

Tahle I Portugal: Percontage absenteeism days per person, due to illness, accidents and other reasons, concerning

comoaniss squal t0 or ovsr 'l 00 employees (1 989'1 993)

1 989 1 990 1 991 1 992 1 993

Psrcentaqs 8.7

Currently, sick-leave (567o) and work accidents (7 7o) account for less than two thirds of
the total number of days lost by absence. Concerning direct, indirect and hiddetr costs of
workplace absenteeism, one can only estimate them: They are probably equal to or even

greater than the National Health Service 1995 budget (over 3 thousand millions ECU). In
spite of the relatively low level of social protection of Porfirguese workforce, sickness benefit

represents an increasing cost for Social Security (about 500 millions ECU h 1995). During

the period from 1987 to 1993, an average total number of about 63 millions sickJeave days

(!) have been paid yearly through the Social Security schemes to one in five Portuguese

employees and self-employed (not including the civil servants), probably the highest

proportion in the European Union. And the mean duration of spells was about 90 days (!).

The perception of misuse of siclness benefit is largely shared by Government and social

partners (specially the employers' representatives), more and more concerned with the

growing financial costs of social protection, ard sfressing the need for cost containment and

for improving competitiveness, due to the challenges and threats coming from the

globalisation of economy and the introduction of European Monetary Union (EMU). But

people in business and Government are, in general, much less sensitive to the other economic,

iocial and psychological effects of workplace absenteeism, including health, well-being,

8.1
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quality of life and workability. In spite of a relative low level of unemployment (7 Vo), the
number of those in black economy and in atypical employment has been dramatically
increasing in the last years, as a result of downsizing, re-engineering and outsourcing
initiatives in Portuguese companies.

Shortly, in the last ten years, the economic and political climate was not the most favourable
to the implementation of initiatives, at national level or compiury level, in order to reduce
and to prevent ill-health and workplace absenteeism, in spite of the so called historical social
agreement on occupational health and safety (1991), as a consequence of the introduction
of the 1989 European Framework Directive. Some employers are, nevertheless, in advance
of Govemment and social parmers, aking action in order to improve their employees' health
as the working environment. In our rutional research report (1995), we have presented and
discussed three case studies: a copper mine (1.000 employees), a local authority (1300) and
a transformer plant (350 workers), a subsidiary of a Gerrnan multinational in the field of
electronics.

The local authority: Some labour indicators
At the Portuguese contexto this local authority (Almada Municipality and Municipal
Waterworks) is a big employer (approximately 1700 staffl. It is a non-profit organisation,
delivering a lot of services for is population (about 190,000 inhabitants) and visitors (more
than 100,000 in the summer week-ends and holidays, looking for its beautifirl, sunny and
clean ocean beaches). Alrnada, from a Moorish narne, is a medium-sized town, located in
the esnrary of Tagus River, just in front of Lisbon. It is part of Setribal region, the most
important industrial pole of the country.

The municipal services (excluding waterworks) are employing 1320 staff (in 1996), 65%
of them being blue collars, largely unskilled workers. The females are 37 %. The average
age is over 40. Percentage absenteeism days per person is relatively high (table 2). Illness
(53%) and accidents (15%) accoart for 68% of the working days lost n 1996 . The average
number of days lost by the blue collars (39.8) is greater than the white collars (24.6). Work
incapacity is more serious in the first group than the second ore: 29.3 and 12.8 days lost,
due to illness and accidents, respectively. There are also great discrepancies when the
absenteeism figures are broken down by gender, age and deparunent. The directly cost (only
wages paid to the sick-leavers) is estimated in 800.000 ECU, higher than the costs of
occupational health and safety services and activities (500.000 ECU in 1994, including
Municipal Waterworks).

Table 2 Almada municipality: Percantage absenteelsm days per person, broken down by illness, accidsnts and other
reasons (1 989-1 993)

Year

M ain rsasons

1990 1991 1992 1993 1994 1995 '1996

Sick-leave

Accidsnts

0ther

4.3

2.0

5.0

4.7

1.0

5.7

4.5

2.4

3.6

4.7

1.4

6.2

5.2

1.2

3.6

5.5

1.0

4.5

5.8

1.6

3.5
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Ill health absenteeism policy
In 1989, Municipality and Municipal Waterworks have decided to create an common

occupational healttr and safety service, in anticipation of national legislation and regulations.

Absenteeism policy is pafr of ftis pioneering pdect, based in following innovative principles:

(i) the integration of health care; (ii) a multidisciplinary team; (iii) the involvement of
employen' and employees' representatives; (iv) a written health potcy; (v) a specific budget,

partially supported by an insurance company; and (vii) the adoption of workplace health

promotion concept, principles and methodology.
Heatth policy, aiming at improving healttt, working environment and quality of life, is part

of the municipality mission ("To build up a city for its citizens"). The most important factor,

concerning absenteeism project, is the perceived high economic and social costs of absences

from work (including poor motivation urd job satisfaction of staff, poor quality and public

image). Like in other local authorities, one third of absenteeism is due to misuse of sickness

benefit. There is also a problem of turnover among the blue collars workers.
Only more recently, the absenteeism policy is following a formalised plan, but there some

problems of co-operation between Occupation Health Services and Human Resources

Depaffnent. Works council is only infonned and consulted. The approach is largely topdown,

occupational health services playing the leading role. Participation of middle and bottom
management is encouraged.
Health needs and problems (but not the workers' expectancies and preferences) are currently
identified and assessed by means of analysis of absenteeism, interviews with short and long-

tenn absentees, health status questionnaire, annual reports (including social audit), and so

on. The main factor risks and ill-health problems are identified: for blue collars workers,

weather constraints, painful working positions, heavy loads, dyslipidaemias, back pain,

alcohol abuse, poor pay and low status; for the white collars, VDU work, organisational

stress, meltal health problems.

The project is targeted at the entire working population in the municipality, with special

attention for long term absentees and works with disability.

The main actious aken place to address the causes of employee absenteeism are the following

olres:
- Procedural activities (e.g., medical certificate issue by the inside medical doctors has

been encouraged; for example, n 1992, only one third of total number of medical

certificates has been issued by the GP's and other physicians belonging to the

municipality's occupational health service).
- Person-oriented preventive activities (e.g., surgery facilities; periodic health screening

in order to prevent occupational diseases and work-related diseases; voluntary flu,
hepatitis and other vaccinations; safety trainirg; health education; stress treaffnent;
psychosocial counselling; prevention and treafftent of black complaints; prevention

and treaunent of work-related alcohol problems).
- Working envfuonnent-oriented preventive activities (e.g., improving lifting, VDU work

and oflrer ergonomic modifications; noise reduction, ventilation, light, climate control
and other improvements of physical working environment; systematic investigation
of all work accidents with or without incapacity, in order to know their aetiology and

to preyent them in the future; encouraging communication and participation; setting
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up the Workplace Well-being, Health and Safety committee.; job design of white
collars).
Reintegrative activities (e.g., rehabilitation and reintegration of 103 long-term sick-
leavers).

Evaluation and follow-up
In spite of a lot of penon-oriented preventive programs and activities, total absenteeism have
remained high in the period 1990-1996 (table 2). But the offering of alternative work to
103 long-term sick workers have led to a reduction from25% to 15% for this group (in
1992). Municipality has no sound cost-benefit analysis, at least until now. Costs of
absenteeism program are part of Occupational Health and Safety budget (300 ECU per
person, including assurance premiums).
The main enabling factors are: political support ftom the governing board; avaiJable resources
(human and financial). But there are also a lot of barriers: blue collars' poor living and
working conditions; low level of literacy, low status and poor pay; public administration
culture.
The main weaknesses of the project are, until, the topdown approach, the difficulty of
improving the psychosocial working enviroment and the lack of sound cost-benefim analysis.
Its strongest point is the holistic understanding, by the project team, of the process of
becoming ill, being absant from work, recovering and return to work. Lost but not the least,
the project team must be more conscious of the need of intersectoral action and re-orient
the absenteeism initiative in order to be more cost-effective.
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Employee lnvolvement and Occupational Health Promotion
and Education Programmes (O.H.P. & E.)

l. Boraston
Sheffield Hallem UniversitY
Sheffield, United Kingdom

Introduction
O.H.P.E. can be defined in numerous ways but certain principles should apply to "good"

practice.

Ca:r be applied across all groups in the work force.

Is directed at the underlying causes of ill heath'

Combines diverse methods of approach Aims at effective worker participation

Is uot primarily a medical activiqr, but should be part of work organisation and working

conditions (Wyrme 1994)

Thus published work on the context, setting and conceptualisation of such programmes has

commanded atention (Twose et a1), as have attempts to gauge pay-back periods and evaluate

success or failure (from management's point of view) however defined. The sourse for much

of the latter has been the USA,(Personnel Joumal) however some work has been done in

Europe (Sweden social fund). In Britrin the Health and Safety Commission (HSC) through

its then Director General has admitted that our record in Occupational Health and Safety

is not as good as that in some of our EU partners (Rimmer)'

Managing Change
I propose to examine the arguments for employee involvement in O H P & E, to assess

whether there are any apparent tends for such involvement through contrasting the situation

in the USA and ttre EU, and to look at certain implications for management and employee

relations in the implementation process. Additionally evidence about costs and benefits will
be assessed.

In Argeting management implementation approaches in O.H.P. & E. issues such as employee

involvement, decision making, pro gram evaluation, and integration of programmes with
compary operational and human resource activities will focus inevitably on the management

of change in an uncertain environment.

Employee Involvement and USA-European Involvement
The 1986 Ottawa conference on health promotion, is credited as being the foundation for
a new approach towards uenabling" employees to have confiol over their health: in the words

of oue writer moving from "responsibility for the problem .... (to) .... responsibility for
the solution". (Yeo H) WHO (1988) accepts that whilst the '... prime responsibility for healttt

and safety in a workplace rests with the management ... ", the contribution by employees
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is essential in the design and implementation stage, if prograrnmes are to be successful in
the eyes of the users (pp10, 33; HEA, 1993).

How far does the literature provide evidence of the practice of such an
approach?
Much of the USA literature is in the narure of guides to management for the iltroduction
of either a comprehensive OHPE pro gr:rm or just the adoption of one or two activities such
as smoking cessation or weight reduction. The emphasis is strongly on the integration of
OHPE into mainstream management, and flre adoption of a quasi paternalistic style of
employee relations. (PJ, vol 69 No. 7), " .... as part of a solution to the nation's health
care problems". (AF in B).
Managerial involvement by employees is limited to an employee committee, represertative
of groups in the finn but appointed by management. Such representatives should be opinion
formers with a high profile in groups, good communicators, and generally committed to
the fiuress goal. This committee has an important role in rnarketing, "... as a pilot group
to assess how employees will react to the materials and strategy", and as ".... the vehicle
for reaching the grass roots" (pps 64-65).
There is no question however of vesting the Cornmittee with decision making power, as
".... management by committee is slow and politically complicated" (p5).
o'Donnell and Harris by contrast, see a more pro-active role for employee groups, one of
direct involvement in the design process (p72).
It has been argued that American unions have not focused on negotiating OHPE clauses
in contracts, because their members want more immediate gains such as wages and conditions
(Chenoweth p38). There are however a number of examples of unions successfully
negotiating OHPE provisions with employers. (Beaumont; Klesges et al).
Some unions have run joint OHPE activities with companies, one being the United Rubber
workers which, with 4 major firms in the industry, developed a pro gram acronym Ed rlps
- Tailoring - to employee needs - Involving - employee participation in planning and
implementation - and Parftrership - for building and developing support for behavioural
changes (Schenk et al).
h the E.U. provision of o.H.P.E. services has been very patchy, and in poorer members
there is little coverage if at all (the European Foundation for the Improvement of Living
and Working Conditions (1989) Analysis of "Innovative Workplace Action for Health").
Wynne argues that unlike the USA where the emphasis is on changing behaviour and
compliance with healflr promotion programmes (Wynne R 1994, p2), European experience
is much more directed to work change either through legislation or national collective
framework agreements, and will undoubtedly deepen through the influence of Scandinavian
EU membership.

Some examples follow:
Finland
For some years the Finns have had a comprehensive and participatory OHPE service under
the 1979 Occupational Health Care Act (Holgate). Employers must use professional OHPE
advisors on programme, development and auditing, and ttre conffacring OH service, supplies
regular reports on progress.
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Sweden
The end of the 1960s marked the establishmetrt of the Occupational Health Institute, and

other publicly funded research bodies, and a greater concern was shown for occupational

nealttr in small firms. By 1991 it was claimedthatS5% of employees had access to such

services, and ttre LO with govemment healft boards was busy developing policy applications

to reduce inter class health differences even more. (Hag Lund, Pettersson, and Tillgren;

Evans: Eklundh B and Pettersson B).

Britain
There has been an official acceptance that our occupational health record may not be the

best in Europe (Rimming ton), and evidence from surveys and union literature (MSF, IPMS,

BF and AWll) suggests that they have for some time taken a very active interest in OHPE'

ForinstanceWebbetalfound that7\% of unionshadrelatedpolicies, farhigherthan

employers (Webb p18-19).
Some joint employer-union needs analysis surveys had been carried out in Britain and in

fields of work such as fue fighting there is a well established system of joint working party

detennination on health and safery, medical standa"rds for appointrnent, and the implementa-

tion of health education/lifestyle principles during health surveillance (FBU, 1989)'

The literature on recert British developments points strongly to the desire by unions for

involvement in the management decision making and implementation process in health and

safety (HSIB No. 162, 1316189: No. 184, 5l4l9l: Nov. 1994). The TUC has argued that

unionists are ideally placed to carry out risk assessment activities, and that shop stewards

become aware before managers and occupational health professionals, of health problems,

amongst their work-groups (IDS Study).

Both the TUC and CBI are wary of too much prescription in life style enhancing progralnmes

(C.B.VB.U.p.A. p8) bur an environment of growing occupational health costs - f 13 billion

annually - increising litigation, and pressure from unions and the EU' highlights the

importurce of benchmark OHPE schemes, for best practice. With small firms though the

situation is bleaker.
In the Health Education Auttrority report "Health of ttre Nation" (Sept 1993), the workplace

survey coverilg over 1300 organisations in England showed only 41% of small firms

considered health promotion important. Whilst there is a relationship between size,

unionisation and health concerns, (HE A pps6-7), ottly 5% of private sector workplaces,

representing 14% of the work force had engaged in any formal evaluation of the benefits

OHPE. A question mark hangs over the effectiveness of such progralnmes.

O.H.P.E. in the USA
Because O H & S is to do with work and because managing health promotion at work is

closely linked with industrial relations and managing change, a key issue related to staff

involvement is that of whether O H P & E innovations should be launched on site or off.

This is controversial. Some evidence suggests that up to 4O% of employees are involved

in work site programmes in the USA whilst between 10 and 25% are in off site venues

(Gibbs; O'Dorurell & Harris). There are numerous argrunents in favour of work site venues,

eg captive audience, effectiveness (Ashton p25), achieving a greater"reach"
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'.'... can make effectiYe use of company communications prograrnmes; allow for
incentives for participation; have the potential for developing employee attitudes; can
utilise peer group pressure and can be integrative so that health and fibress experiences
can be related to work envirorunent. The longterrn effectiveness of on site activity is
seen as an ".... investnent in organisational effectiveness" (p.J. Nov. g7).

Clearly costs and benefits measurement is relevant to decisions about work site location.
This approach is challenged by a rather different perspective which argues that 'bunions
and Menagement have two very different perspectives in dealing with critical health issues
facing worken in industry" and illustrated with union concems about possible cancer forming
chemicals, conffasted by employer unwillingness to investigate for fear of the conseqo.r..i
and adverse public reaction. Clearly those who set the agenda are in a powerful position
to determine actions and outcomes and to set the pararneters for cost and benefit meisuring.
Unquestionably, much of the argumetrt in the USA is about who funds the prog.arr-ei.
corporate America funds about 33% ot all health costs (o'Donnell and Harris p.sgz;, so
it's not surprising that much of the literature in the Sates is costs and benefiB oriented. There
is though a growing body of research which suggests that failure in programmes can be
related to poor strategic thinking, poor implementatiotr and non existent or superficial
evaluation, (O'Donnell & Harris, P,p.2l). Chenoweth sees the solution to these problems
as lying with prograrn management in terrns of better communication, careful screening and
preparations and peer group and family support (Chenoweth).
Whether O H P & E prograrnmes are conducted on or off site, the degree of and contribution
by employee involvement, to success will be influenced by the web of organisation culture,
attitudes, power relationships, the management of motivation, and the level of integration
of managerial inn6v2lisns and organisational change which exists in everyday life in
employing organisations.
Thus the focus tums to decision making implementation and evaluation fur the management
of O.H.P.E.
The literature suggests that success however measured, is more likely to result if OHPE
activities are seen as key management priorities. Thus the Conoco scheme is unique in that
the senior OHPE manager is the only one to have direct "mandatory access" to the CEO,
and briefs ttre latter daily (HSIB, No.236) whilst Pilkingron Glass has revamped its OHpE
efforts, to bring them into line with management responsibility and accountalility and the
health professionals into more of an advisory role. Line management, is not allowed to
abdicate responsibility for employees (occupational Health, vol. 3g, No.6, June 19g6).
The growing trend of decentralising and delegating specialist functions to line management
is one which has been observed for years in human resource, finance, quality ur*.*a,
and other fields. It is likely, that in OHPE, the result will be a more problem centred serviceo
listening to the needs of each group in the context of the work environment and
worker/management attitudes, and being partly assessed on overall contribution to company
and group.
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Decision Making
The search for innovative decision and organisation tools through which to integrate
management's O.H. programmes, and the needs of the employees is ongoing, (HE A, 1992,
App.B), but there is a lack of prescription about how to achieve this.

Kaluzty et al argue that health promotion activities unless seen as "organisational innovations"
will ahnost cerainly fail. Wynne (1994) reviewing Grossman and Scala, supports their view
that OHPE interventions should be based on organisational change, utilisation of consultancy
models, "settings" and project management techniques (p12), and goes on to discuss training
programmes for employees and managsrnent as a way of inculcating OHPE into management
processes.

An imporhnt issue here is the role which health professionals should play, were O.H.P.E
to be extensively integrated in management activities. As earlier illustrated other specialist
groups have been at least partially integrated (Personnel, quality), and many think that these
specialists could be too, through development of health surveillance, integration of E.U.
requirements and innovation in mainsfteam management (H.E.A, 1992, Q.l4; Ziglio R.A.F;
Cos, R.; Mitchell, J.G.)

Evaluation
An important link between effectively directed OHPE and management integration and
employee involvement is the process of evaluation.
Some fiterature argues the case for comprehensive evaluation covering outcomes, rmpact,
process, cost, standards and quality, and behavioural change (Association for Fiuress in
Business pps 7 4-7 6) , others sfress empowerment as a key to ttris aspect of prograrnme design
and evaluation (O'Donnell and Harris, Ch. 5).
Springett and Dugdill see evaluation as an aspect of quality assurarrce, in which change is
measured, and progress to targets charted and Webb et al certainly foresee the demand by
employers for evidence of "hard" evaluative data to convince them that OHPE is worthwhile.
(webb p33).
What is needed is "hard" evaluation from the perspective of employers, unions and
employees. Not only hard evidence of cost savings and payback but also demonstrable
evidence of reductions in risk exposure to harrnfii processes and substances, improved health
and participation.
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Evaluation of an ergonomic-educational programme in

Dutch nursing-homes. An intervention study.

J. Engels, W. Gebhardt, J.van der Gulden, M. van der Doef, F. Kittel,
Th. Senden, C. Maes

University of Nijmegen
Ntjmegen, The Netherlands

Introduction
In 1992 a comprehensive health-promotion project "Healthier Health Care" was initiated
in seven nursing-homes in the Nettrerlands. A pafi of the project was designed to implement
an ergonomic-educational prograflrme, with the intention to reduce physical workload and
to bring about safe working in order to prevent work-related musculoskeletal complaints

[Engels et al. in press 1997].

Premises
The following results from a study previously conducted by us, and other research were
taken into account in the design of the prograrnme:
(i) Lifting is known to cause a heavy burden on the musculoskeletal system [Garg and

Owen 1992, Stubbs et al. 19831. This activity is also perceived as strenuous by the
nurses themselves [Harber et al. 1988, Engels et al. 19941. However, it takes up only
little time during an average working day [Engels et al. 1994]. Much time is speut on
other patient-handling, and non-patient-handling activities. Due to the time spent on
these other activities much burdening postures occur [Engels et al. 1994]. Therefore,
the decrease of musculoskeletal load during asks like household, preliminary, and
patienrhandling activities (e.g. washing and dressing a patient) is also strived after in
the prograrnme. In addition ergonomic awareness, improvement of the lay-out of the
wards, proper use of lifting devices [Garg and Owen 1992, Friele and Knibbe 1993],
and efficiency in work perfonnarce were stimulated. It is also sffessed to altemate work-
ing postures regularly during all working activities, to sit down wheneyer possible,
in order to reduce the load for the musculoskeletal system and to stimulate short
moments of recovery.

(ii) Nurses do not only suffer from back problems. The prevalence of complaints of the
neck, the shoulder and the legs also seems to be high [Engels et al. 1996). This is not
surprising. Physical overload and/or awkward postures affect more than one part of
the musculoskeletal system simultaneously, and damage to one structure often evokes
damage to other structures [Schierhout et al. 1996). For the intervention study, a
decrease of the load on the total musculoskeleal system was aimed at, in order to reduce
the occurrence of back problems, and of neck, anns, and leg troubles as well.

Costs: The programme
Small groups of nurses were trained in safe practice and ergonomic awareness, based on
the principles mentioned above. They also learned to inculcate the necessity of following
these safe working guidelines in their own wards. The trainees met on a regular basis once

294



the training course was over, and tried to solve minor ergonomic problems on their own.
The main ask of these 'ergonomically ftained' nurses ("ET-nurses") was to Eansmit relevant
skills and knowledge, to bring their colleagues about safer working habits, and to help
increase compliance with new procedures. The programme was mainly based on the theories
of planned behaviour and on concepts of habitual behaviour. To stimulate intended behavioral
change and to guard against a relapse into unsafe working, lifting protocols for each indi-
vidual patient and guidelines for risky tasks were introduced.
Two conditions, deduced from the total project, were taken into account in the design of
the ergonomic-educational prograrnme:
The first condition was, that the plenning of the intervention programrne should be flexible
to reach the total nursing staff of the nursing-homes involved, because nurses have to supply
continuous care to the patients. This was one of the reasons to follow the 'train-the-trainer'
approach [McAleavy et al. 1996].
Secondly, the programme should be continued after our project had finished. [n other words,
the nursing-homes should be able to continue the programme on their own. To become a

so-called "leaming organization", the fain-the frainer principle seems also to be a satisfactory
approach. Furthermore, key-persons (like the physiotherapists of the nursing-homes) were
recruited and supervised to become content experts for the progralnme and back-up the

ergonomic-trained nurses. Also, steering committees were installed in each of the nursing-
homes wittr the task to direct the implementation of the prograrnme and to take care of those

problems which the ET-nurses could not handle themselves.

To illusbate the poins of application of the programme on the risk factors to which nurses

are exposed, a model is used lvan Dijk et al. 1990] (figure 1).

Effectiveness: The evaluation
To assess the effectiveness of the prograrnme two studies were conducted. Again, the model
elucidates tlre potential benefits (figure 1 italic). Firstly, it was established whether the ET-
nurses themselves benefitted from the trainingscovse (stu$t 1). Twelve nurses who had
participated in the course (trainees), a:rd twelve who had not (controls) were recorded on
video while perforrning standardized nursing tasks. The asks they performed were washing,
tifting, and repositioning a patient, and additionally some non-patient-handling tasks. Video-
recordings were made once before (1-2 weeks) and twice after the course (after 3 months
and after 15 months). The number and percentage of hannful postures, and of ergonomic
and biomechanical errors were assessed. We also studied the perceived physical exertion

[Engels et al. submitted 1997 , Engels et al. in press 1996] . The hannful postures, the errors
made, and the ratings of perceived exertion were measured respectively by means of OWAS
observation, a check-list, and Borg-scores. Comparing the first and the last measurements

of all the above tasks taken as a whole, the trainees showed a significant improvement in
the number and percentage of harmful postures and errors while the controls did not. The
same could be concluded for lifting alone. An important finding is that after the course, the

new work routine appeared not to have caused any extra perceived physical exertion.
A second study was carried out to evaluate the effects of the ergonomic-educational
programme on the decrease of physical work load and of musculoskeletal complaints and

sicloress absenteeism on nurses working in wards where ET-nurses worked (study 2).
Therefore, nwses of four Dutch nursing-homes were asked to participate in a questionnaire
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survey. Nurses who worked in the halves of two of the nursilg-homes participated in the
ergonomic-educational programme (flre intervention group). Those who worked in the other
two halves or in ttre other two nursing-homes did not participate in the prograrnme (the ref-
erence group). The questioruraire was completed before (to) and after (t,) the programme
(with an interval of 12 months between the two measurements). Questions were asked
conceming knowledge on ergonomic topics, perceived physical exertion ard time pressure,
perceived hindrance from the working situation, musculoskeletal complaints and sickness
absenteeism. At h 367 nurses (68.7%) responded, at t1 201 nurses from this group
participated again. A trend towards a decrease in most musculoskeletal complaints, perceived
physical exertion and time pressure and an increase in knowledge could be established in
the intervention group. However, only some of these trends were statistically significant,
and the sirme trends could be established il the reference group as well.

Discussion and conclusions
From these results it can be concluded that the ET-nurses after the ergonomic-educational
cowse lmow how to perforrn Asks in such a way that postural load decreases and ergonomic
errors are avoided as much as possible. They are also able to apply this knowledge in an
experimental setting. It is, however, a little rash to conclude that they will acnrally perform
these tasks in a similarly safe way when working in the wards.
No specific effects of the prograrnme could be assessed on the colleagues of the ET-nurses
working in ttre wards. However, they can not be excluded either. This could be due to the
fact that the start and the further implementation of the prograrnme took up considerably
more time than we expected. Some aspects of the programme had still to be carried out after
t,, or had only been started up shortly before. Therefore, it was most probably too early
to expect any significant effect in most of the outcomes at tr. Besides this limitation, it is
also possible flut fte leap from a laboratory study conducted with the ET-nurses, towards
a field study conducted amongst their colleagues in the wards has been too large. As yet,
we are not sure whether ET-nurses themselves are capable of behaving safe during their
daily work, and we do not know whether they are capable of fraining other nurses properly.
Therefore, it is unl<nown whether (and to which amount) the colleagues in the intervention
wards have actually been exposed to the prevention prograrnme.
For that reason, it should be stressed that in future intervention research the effectiveness
of an intervention should be evaluated step by step to weigh the benefits against the costs
in more detail.
As yet, it can be concluded that the process to transmit knowledge and skills towards the
colleagues in the wards and to guard the continuity of the programme of all the involved
employees is a time-consuming one. In order to make nurses "watch their back" continuously,
behavioral rules should be imbedded in the nursing activities. In this way, the conflict of
self protection with patient needs, which nurses mention to argue why they do not behave
safe, is solved: Moreover, the benefits of the intervention can reach the patients welfare
as well [Hersey et al. 1996]. It is a prerequisite that nurses recognize that safe working does
not interfere with good patient care, to reach a cost effective intervention.
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Stress among European workers

J. Costa, E. Verborgh,
European Foundation for the lmprovement of Living and Working Conditions

Dublin, lreland

According to the 1996 European Survey on Working Conditions 28% of workers consider
that their job causes them stress. Stress becomes the second most common health ailment
related to working conditions after muscle-skeletal problems. In addition, there is a marked
increaseon the percentage of workers affected by stess at work - from 20% h 1992 to 28%

in 1996.

This trend could be explained by the intensification of work, the weight of repetitive and

monotonous asls and the still low autonomy in many jobs. In 1996, 54% of workers work
at very high speed ard25Vo do so on a permanent basis. In relation to monotonous work,
37 % of workers perform short aud repetitive tasks and 57 % make repetitive movements

of hands or arms. There is an increase in autonomy since the last survey h 1991, nonetheless

28% still have no control over their working rhythms and methods.

The rise in precarious employment, the long working hours and the existence of violence
at the workplace are other factors to be taken into account. Temporary employees and

workers with fixed-term contacts are affected by worse working conditions such as repetitive

movements, repetitive tasks or painful positions. In relation to working hours, 49% work
more than 40 hours per week ard 23Vo more than 45 hours. 2% afi 4% of the workforce
are the object of sexual harassment and physical violence respectively. Moreover, 9Vo rcpofi
psychological violence and intimidation.

Finally, the number of workers exposed to physical, chemical and ergonomic risks is still
very big. High level noise is found among 28% of the workers and painful postures n 45%.

The above has clear cost implications for the individual, the company and society as a whole.
This should be reason enough to keep the prevention of stress at work high in the European

and national political agendas and among the concerns of employers and trade unions.
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Best cases in stress prevention: the success of a
participative and stepwise approach

M. Kompier
University of Nijmegen, Work and Organizational Psychology

Ntjmegen, The Netherlands

Introduction
While reviewing the practice of stress prevention and intervention in the workplace three
conclusions may be drawn. First, 'it is disproportionally concentrated on reducing the effects
of stress, rather than reducing the presence of stressors at work' (Kahn & Byosiere, 1992;
Murphy, 1996; Cox, 1993). Second, most activities are primarily aimed at the individual,
rather than at the workplace or the organization. In other words, a worker-oriented approach,
for instance, by improving employees' skills to manage, resist or reduce stress (Mcleroy,
1988; Murphy , 1996), is followed more often than a work-oriented approach, for instance,
by improving job content (Kopehnan, 1985). A third peculiarity in the practice of stress
prevention concertrs the lack of a systematic risk assessment (' stress audit' , identifying risk
factors and risk groups) as well as of serious research into the effects of all the activities.
ln the words of Kalm & Byosiere (992):'The progrirms in stress management that are sold
to companies show a suspicious pattern of variance; they differ more by practitioner than
by company. When practitioners in any field offer sovereign remedies regardless of the
presenting symptoms, patients should be wary' (p. 623).
Against the background of (1) clear evidence of the relationship between psychosocial work
characteristicsandhealth(e.g. Cooper&Marshall, 1976;Cox, 1988; Vaernesetal., 1991;
Karasek & Theorell, 1990), (2) national and intemational legislation ttrat put the emphasis
on risk assessment and combating risks by changing the stressful situation (Cox, 1993;
Kompier et al., 1994), and (3) the basic idea of prevention, that is, eliminating the stress
producing situation ('prevention at the source'), the current practice of stress prevention
and intervention seems a little disappointing.

Why could it be flrat comparries express a preference for 'post hoc' individual-directed inter-
ventions, and why would it be that examples of work-directed interventions are merely lac-
king? At least four factors seem to play a role.
1. The opinions and interests of company-management. Managers are are often

inclined to blame penonaliry factors and life-styles of employees who are absent
from work or report health complaints. Logicaly, this approach also leads to one-
sided recommendations to reduce stress, that is, concentrating more on the
individual employee than on changing the stressful conditions.

2. The nature of psychology with i15' smphasis on subjective and individual
phenomena. Many psychologyoriented sftess researchers are primarily interested
in sffess as a subjective and individual phenomenon. The potentral impact of more
'objective' or 'collective' risk factors in the work situation (e.g. poor management,
work-overload, and aggression), then may be - unjustly - lost out of sight (see

also Frese &Zapf, 1988).
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4.

The difficulty of carrying out methodological 'sound' intervention and evaluation
studies in a hectic organizational arena. The major goal of a company is not to
faciliate 'sound scientific research', involving 'scientific outsiders' and detailed
data collection on the scene. Decision-makers may even regard research as a
nuisance to the primary organizational processes.

The denominational segregation of stress research with its neglection of studying
the costs and benefits of stress prevention. Work and organizational psychologists
concenffate primarily on 'soft' outcome variables (e.g. motivation, satisfaction,
health complaints), and are well-known for their questionnaires. Traditionally,
it has been rather unusual for stress researchers to cooperate with economists in
order to study the potential 'hard' outcome measures (e.g. productivity, sickness
absence rates, and accident rates), as well as the financial effects of interventions.
To put it differently, a history of gaining empirical insight in costs and benefits
is merely lacking in stress research.

Now, while overviewing the current (research)practice of stress preyention, the following
three desiderata may be derived.
(1) Stress researchen should extend their focus by also including 'hard' outcome varia-

bles (e.g. productiviSr and sickness absenteeism). Whereas work and organizational
psychologists have often stated that an adequate stress prevention program may
positively affect productivity and sickness absenteeism, until now they have not
laid down a sufficient strong empirical fundament for this position (see also
Kopeknan, 1985). For too lorg sffess prevention has become advocated wift argu-
ments based on a moral or humanistic appeal to the good employer (that is, on
'industrial charity'), or on legal regulations (e.g. working conditions acts). It is
beyond doubt that these are important and strong arguments. Still, it may well
be that they are not enough, since these arguments are not those that primarily
affect company rumagement, that usually emphasizes continuity and 'the bottom
line'.
ln order to increase the impact of stress prevention on what organizational decision
makers really consider important (e.g., quality of product and services,
organizational flexibility, continuity, absenteeism, productivify, labour market
facets, urd improved competitivity), often a multi-disciplinary approach, rather
than the traditional mono-disciplinary one, is required (e.g., cooperation with
economists, ergonomists).
Accordingly, the demonsfration of 'exarnples of good preventive practice' is consi-
dered as a 'conditio sine qua non' for developing effective stress-prevention proce-
dures, and for the involvement of both social partrers in this field (i.e. employers
and employees) (Kompier et al., 1994). These examples may be crucial when
trying to answer the question: 'How well - and why - do stress prevention
programs work?'

Hence, the major purpose of the present contribution is to analyze and compare various
selected projects that may provide an altemative to the 'post hoc' individual oriented approach
described above. Can these projects be regarded as examples of good preventive practice?

(2)

(3)
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Ten cases in stress prevention
Ten Dutch projects, derived from several branches of industry and aimed at the reduction
of work sfress, physical workload and sickness-absenteeism were selected: (1) Deparment
of salary records of Ministry, (2) Prison, (3) Cigarettes factory, (4) Oil company, (5)
Scaffolding company, (6) Bricklaying company, (7) Hospital, (8) Homes for the elderly,
(9) Telecommunications, (10) Home-care institute.
There were four criteria for selection: (a) the inclusion of primary preventive work-oriented
interventions; (b) the utilization of an adequate stress audit (problem analysis) in order to
identify risk factors and risk groups; (c) a minimum methodological standard, following
the research design rating proposed by Murphy (1996): evidence obtained without a control
group or randomization but with an evaluation was considered a minimum standard; (d)
the willingness from the companies to 'let researchers look into the kitchen'.
In six of these projects (the projects 1,2, 4, 5, 6,7) the author or one of his coworkers
had been involved as a consultant or (action) researcher. Four other projects (3, 8, 9, 10)

were fiacked down through a network approach. These ten cases have been fully described
and uralyzed elsewhere (Kompier et al., in press). For each case, itr a step-by-step approach,
the following questions were addressed.

Step 1: Preparation
x which were the motives for this project?
* how was the project organized?

Step 2: Problem analysis
* which instrurneuts were used in order to identify risk factors and risk groups?
* which risk factors, which risk groups were identified?

Step 3: Choice of measures
* which measures (work directed, person directed) were selected and why?

Step 4: Implementation
* how were these measures implemented?

Step 5: Evaluation
* reduction in absenteeism (absence percentage)?
* costs and benefits of ttre project (in terms of e.g. finances, productivity, ?

* which were obstructing factors?
* which were stimulating factors?
* efforts continued?

Results
Step l: Preparation
In nine cases, high absence figures formed the starting point of the project. Sickness

absenteeism was often supposed to be a result of a high psychosocial and/or musculoskeletal
workload. Among the consequences of high absence rates were high costs, inefficiency in
the organization of work, disturbances in work processes, and a decreasing social climate.
In addition to these so-called 'internal' motives, also 'external' motives played a role, such
as a stagnating market, high turnover, and shortages at the labour market. For example,
the hospital explicitly chose to transform to 'a better than average hospital' in order to be
more appealing for new personnel. Most organizations (7 out of 10) decided to irstall a
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project-strucmre (project-group or steefing committee) on a temporary basis. In all cases
management remained responsible ' for the chain of events' .

Step 2: Problem analysis
A wide range of instruments was used in order to assess risk factors and risk groups. Most
projects combined several insffumens, ranging from simple instruments used for 'first line
monitoring' (e.g. checklists and interviews) to more sophisticated 'professional' instruments
(e.g. instruments for task analysis, for analyzing work organizational processes, and for
observation). Also questionnaires and analyses of administrative data (such as sickness absen-
teeism, working overtime, changes in production standards) were used.

Step 3: Choice of measures
Companies Eied to assess the present status (i.e. the 'ist'-situation), to define the 'soll'-situati-
on, and to define the (dis-)advantages of various ways to reach the latter. In choosing
measures, two factors seemed to play an important role. The first factor is a participative
approach. Almost all companies, one way or the other, promoted active worker involvement
in determining which measures should be taken ('It's their job, they are the experts'). The
other factor was the explicit combination of both work-directed and worker-directed measures
(Table l).

Tahle I Most important interventions, ten projects {numbers between brackets rslate t0 casss)

Work directed

Ergonomics and technology

Bettsr work organization and planning

Job enrichmsnt

Work time schedules

lntroducing team work

0rganizational structure

lmproving work consultation meetings

Person directed: sickness absentesism managsment

Better regishation and manageable inf ormation

Managing the absence report

lnspection in case of sickness

lmproving rehabilitation policies

Person directed: human resources managsmsnt & training
* Training and development
* Ptoviding information
* Promoting healthy life style. Better work introduction
. Coping with agression

11, 2, 3, 4,5, 6, 7, 8, 9)

,1, 2, 5,6, 7,9, 101

12,3, 7l

12,7t
(3, 1 0)

ttt
(6)

12,3, 7 ,8, 9, 101

(2, 3, 4, 7, 8,91
(8)

(3, 9, 1 0)

12,3,7,8,101
(1,4,5.6,10)

14,71

(r 0)

17l

Step 4: Implementation
The organizations have clearly chosen to integrate the interventions in the regular company
and management sffuctue. This implies that (line)management is responsible and that stress
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prevention (e.g., introducing the interventions) belongs to the'normal daily duties'of
supervisors.

Step 5: Evaluation
Stress monitoring and stress reduction is not merely a technical process (based on a technical

analysis and on the simple, straight-forward realization of recommendations and receipts),

but relates to changing a1( improving organizations and orgamzational processes. This clearly
is a time consuming process.
Sickness absenteeism (absence percenage) significantly (p < 0.05) decreased in six cases,

often equal to or below the average score for ttre branch of industry. In three cases the change

in absence percentage was in the expected direction, but this effect was not significant. In
one case data on absenteeism could not be provided. In seven projects, also the costs and

benefits in ftrancial tenns were assessed. Three organizations found it too difficult to estimate

these figures.
It is remarkable that, despite the variety in calculation methods, and in some cases more

convincing than in others, all organizations that carried out a cost-benefit analysis concluded
that the gains outweighed the costs, implying that the projects were successf,rl from a financial
perspective.
Of course, 'etr route' there have been various obstructing factors (tilble 2).

Table 2 Main obstructing factors in the ten cases

- Bureaucracy(admissions,signatures)

' Project coordination
- 'Everything takgs a lot of time'
- Differences in expertise in steering committee

' Difficulty in keeping middle'level and employees involved

- What is a constraint and what is not? (20%?, 30%?)

- Scenatio not detailed enough

- Rivalry, compstsncy(between departments, consultants,

professionals)

- 'lt's the problem of the project team'

Generally two rather straight-forward conclusions may be drawn with respect to the

'obstructing factors': (a) they are natural, and (b) they can be overcome.
Table 3 summarizes ten factors that conffibuted to the success of the projects.
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Table 3 Tsn success factors in ths tsn cases

Stepwise and systematic approach

Active role of employees and other 'parties'

Recognition of employees as 'sxpsrts'

Clsar structure (tasks, responsihilities)

Emphasizing the responsibility of management

Proper risk assessment

Assessment of risks for whole company and certain departments/positions

Well-balanced package of measurss: work and employee

Recognition of absenteeism as a normal company phenomenon

Continuity: 'business as usual'

Discussion
Methodological critique is possible. A first comment concerns the selection of these ten
projects. They do not constitute a random sample of prevention projects. A quantitative
comparison over cases (in terms of absolute figure$, does not make much sense. Thus, con-
clusions drawn from analyzing and comparing these cases, do not relate to 'average', but
rather to 'good' practice. Another methodologic issue involves the research ratings of the
ten projects. Only projects I and 7 had a 'neat control condition', the others did not. Alt-
hough from a methodologic point of view these designs may seem rather 'meagre', we
considered them acceptable for the type of study we performed.
Are these indeed exarnples of good preventive practice? Generally speaking the answer should
be 'yes'. Sickness absenteeism is reduced, though not in all cases significantly, and in most
cases the benefits exceeded the costs. A key question is whether this reduction may be
interpreted as a direct consequence of the projects' interventions. Although it is very difficult
to provide strong evidence for such a direct relationship, it does appear plausible. In each
case a systematic assessment was made of constrain8 in the working situation that contributed
to high absence figures. Next, 'tailor-made' interventions were introduced, sometimes after
deailed pretesting. Considering this approach, it is plausible to assume that the measures
taken have - at least partly - contributed to a reduction in absenteeism.
Summarizing, it may be hypothesized from our contribution that:
a. the success of stress prevention merely depends on a subtle combination of two

approaches, that is, 'boffom-up' (participation) and 'top-down' (top management
support);

b. stress prevention may be beneficial to both the employee and the organization.
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Abstract
This paper argues that flre flrll potential of workplace health promotion can only be realised

under two conditions: first, that it is recognised and practised as a:r applied science

urderaluated, and, second, that both in concept urd practice, it involves more than 'enhanced

health education'. These trvo related conditions are discussed in this paper. This rethinking

of workplace health promotion is set in the context of current European pracfice.

Introduction
Protecting and promoting health and the quality of life will be one of the greatest challeuges

facing societies in the next century. This challenge is true even for developed countries,

where both standards and expecations are relatively high. For many years, the average citizen

of the European Union has expected to enjoy a long, healthy and productive life compared

both with previous generations urd with citizens of less developed countries. However, two

things have become clear. First, these expectations cannot be met simply by relying on the

traditional provision of medical care, which has become increasingly technology-dependent,

focused on the treatrnent of particular diseases rather than the whole person, and expensive.

Whatever else, such care must be delivered more cost-effectively and remain available to

large numbers of people: this will require a rethinking of its organization and delivery.

However, at the same time, other lower cost and broader-based strategies also have to be

activety promoted. Many of those that are available involve a move away from sole reliance

on treaunert-orientated medical care to the inclusion of some form of health promotion.

Second, promoting health and ttre qualiry of life cannot be the responsibility of the sate alone.

With this realisation, flre emphasis has moved towards defining and exploiting the role that

can be played by other agencies, and, in particular, by the individual. Indeed, it has become

part of the western credo of health that individuals have to take 'ownership' and exercise

some degree of conffol over their health-related behaviour: health promotion has been defined

as "the process of enabling people to increase control over, and to improve, their health"
(wHo, 1984).

Many adults in Europe spend most of their waking time at work. The workplace therefore

offers a convenient point of access to these individuals and, where organizations recruit

locally, to their communities. The workplace would therefore seem an obvious stage for
health promotion (Demmer, 1996) if not the most appropriate place !o implement such

programmes (IPM, 1989; Malzon and Lindsay, 1992). Furthennore, for those particularly

concerned for occupational health, health promotion offers one of a number of strategies

for protecting and improving worker health. It is cited as one of ten priority objectives as
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part of the WHO's Global Strategy for Occupational Health For All (WHO, 1995);
"development of healthy work practices and promotion of health at work".

The Evaluation of Workplace Health Promotion
Naturally, the question arises as to the effectiveness of health promotion as it is offered in
the workplace, and there have been a number of reviews over the last 20 years which have
addressed this issue. The major workplace prograrnmes which have been described include
those of the Control Data Corporation, AT&T Communications Division, and Johnson &
Johnson. Despite some optimism expressed by Fielding (1991), the evaluation of workplace
health promotion progftunmes still leaves much to be desired in terms of flre conceptualisation
of those progralnmes, the proportion evaluated, and the scientific quality of the evaluations
that are conducted. A general lack of good science is apparent. This failure of evaluation
challenges our ability to improve the effectiveness of workplace health promotion. One of
the immediate problems is that there are no adequate models to guide applied researchers
and practitioners in decisions about evaluation.

Instructive evaluation can only occur when the outcome measures used are conceptually
related to the objectives of the prograrnme. The starting point for an adequate evaluation
model is therefore the provision of a definition from which the basic objectives of workplace
health promotion can be derived and ailored for particular programmes in particular contexts.
The question of evaluation therefore forces an examination of the very nature of workplace
health promotion.

The Nature of Workplace Health Promotion: Traditional Views
The conceptualisation of workplace health promotion provides the basis for the identification,
operationalisation and measuremetrt of the key factors and outcomes. It has been frequently
observed that there is a lack of clarity, little agreement and some confusion over the concept
of health promotion:

"The literahrre regarding the nature of health promotion is at times vague and contradictory
and no clear cut understanding emerges from a review. " (Dines and Cribb, 1993).

However, even a cursory review of the literature reveals that the questiotr of definition is
addressed in at least two different ways (Dines and Cribb, 1993; Kelleher, 1996), giving
rise to a broad and a narrow definition. The first approach attempts a definition in terms
of the logical geography of health promotion and includes all activities which might influence
the health of the individual. Tones (1985) provides an example of this type of approach and
definition:

"At one level of analysis, the notion of health promotion must logically refer !o any activity
designed to foster health." (Tones, 1985).

Many of those who take this relatively broad, unconstrained and all-inclusive view tend to
see it as super ordinate to all other health-related disciplines carried out in relation to work,
such as occupational medicine, nursing, and hygiene, occupational health psychology, health
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and safety management, and safety engineering. While ttris view may be attractive, it is not
sustainable in practice. First, it immediately loses the distinctiveness of health promotion
as a separate discipline. Second, it is not reflected in the nature of the majority of practices

which are described as 'health promotion'1. Third, it is not proving capable of generating

sufficient clarity to support the effective design and evaluation of workplace health promotion
prograrnmes.

The all-inclusive approach contrasts markedly with the second, relatively narrow and more
specific view of health promotion. This approach sees it as one of a number of health-related
disciplines, quite distinct and different in what it offers from the others. This view allows
the strengths and weaknesses of workplace health promotion to be usefully compared to
those of the other disciplines such as occupational medicine and safety engineering.
Furthermore, it easily maps on to the current practice of health promotion in most countries.
Tannahill (1985), for example, defined health promotion in terms of the overlap between
three spheres of activity focused on the individual:

"Healttr promotion comprises efforts to enhance positive healflr and reduce risk of ill-health,
through the overlapping spheres of health education, prevention and health protection."
(Tannahill, 1985)

However, Downie, Tannahill and Tarmahill (1996) and Kelleher (1996), and many others,
argue that the cardinal principle of health promotion, thus defined, is the empowerment of
the individual, and, it would seem from their argument, that much of this actually comes
from health education (learning). This view treats health promotion largely as "enhanced
health education" and can be criticised on this basis.

In their terms, health promotion is expressed through attempts to educate or otherwise
persuade individuals to change the pattern of their behaviour by adopting or strengthening
salutogenic behaviours, and avoiding hazardous sihrations and behaviours. It is concerned
with the individual's knowledge, skills, attitudes and motivations as the final pathways for
effecting improvements in their health. It is necessarily concerned with the effectiveness
and transfer of that learning to changes in behaviour and health status.

As with the broad-based approach, there are problems with this version of the narrow view.
First and foremost, it fails adequately t0 recogdse the influence of the person's environrnent -
the context and determinant of their behaviour - in its conceptualisation of health and health-
related behaviour. It focuses very much on individuals in isolation from their environment.
Second, in doing so, it attributes too much responsibility for health (and ill-health) to the
individual. Third, it ties health promotion to a single set of educational strategies for
influencing the individual, and ones, which when taken in isolation, have not proved
particularly effective.
If bottr the broad and traditional narrow versions of health promotion are concepfually
inadequate, a third and new way forward is required, and one which can inform evaluation.

309



A New View of Workplace Health Promotion: A European Perspective
The drscipline of health promotion must recogrilse that health is a function of the interaction
between people and their environment, and that the environment provides not only the context
for but also determines their behaviour. Such models of behaviour are central to work and
organizational psychology and to much of occupational health. (Cox, 1993). For workplace
health promotion, this means several things. First, strategies for the promotion of health
should consider changing key environmental factors, such as the design and management
of work and the workplace, as well as changing the more individual factors which shape
behaviour. Second, there must be some consideration of the organizatioral context of
whatever change strategy is adopted, and of the impact of organizational factors on the
processes involved in the management of change. Thfud, there should be some consideration
ofthe effects of such workplace health prevention at the organizational level as well as at
the individual level.
Even where workplace health promotion refuses to develop and continues as 'enhanced health

education', attention has to be paid to work and orga:rizational factors. Actions in the
workplace focused on changing individuals' knowledge, attitudes, skills and motivations
are usually initiated, managed or otherwise supported by the organization. Therefore, even
the most traditional health promoter must show awareness of and interest in the context
dependency of workplace health promotion, and in the role of organizational factors in
determining the effectiveness of learning and transfer.
The new conceptualisation of workplace health promotion is typically European, and has
found greater expression in European workplace interventions than it has il their North
American counterparts (Berurett and Murphy, 1997). While the vast majority of worksite
interventions in the USA have involved attempts to modify life style factors, in contrast,
European worksite interventions have also considered modifying key aspects of the work
environment in order to foster mental and physical well-being (for example, Maes al., 1997).
Similarly, some European cornrnunity-based projects have placed their emphasis on
environmental manipulations (eg Salonen, 1987). What rnay therefore characterise a European
approach is that it accepts the imporauce of modiffing 'environmenal faciors' in promoting
health, and thus of adopting a much broader set of intervention methodologies. To
surnmarise, this European approach, a new model of workplace health promotion is offered.
Workplace health promotion is:

" ... concerned with improving the health of the individual by actions which change
individual behaviour either directly, or indirectly through the design and management of
their work and organizational environments. Essentially, it is the process of enabling workilg
people to increase control over those environments, their healttr-related behaviour, and healttr.
It is largely concemed with developing individual , social and organizational processes and
systems which help individual workers, by a variety of strategies, to help themselves and
others to influence their environments and take responsibility for their health".

Such a definition clearly establishes the basis for a model of evaluation rot only in terrns
of individual learning and the subsequent Eansfer of that learning to changes in health-related
behaviour and health status, but also in terms of the individual, social and organizational
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processes involved, in terms of the work and organizational development and the unpact

of such changes at that level.

Rethinking Evaluation
While the primary objectives of workplace healflr promotion relate to the health of individuals,

work and organizational factors and its possible wider impact have to be considered in any

evaluation. At least three other levels of effect can be posited: eff'ects on public health, those

on the function and performance (or health) of work organizations, and its impact on the

wider socio-economic systern. A model of the primary objectives and wider impact of
workplace health promotion is presented below (see Figure 1). This model may be used

to inform the design of evaluation studies.

PRII\,IARY OBTECTIi,IES

Figure t The 0bjectives and Wider lmpact of Workplace Health Promotion

The model suggests three different levels at which an evaluation could take place. Level I
represents ttre effects of workplace health promotion on the individual; on their awareness

of health, knowledge, skills and motivations, and subsequently on their health-related

behaviour and health statts. Level2 represents the wider impact and aggregated effects of
workplace health promotion at the level of the community (public health) or the health of
the working group as a whole, and particularly on those diseases and disorders which are

made manifest in or particular to those envirorunents. It also represents the impact of
workplace health promotion on the function and performance (or health) of organizations,

whlle Level3 represents its impact on the socio-economic systems and environment.
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Workplace health promotion is an applied science , and evaluation is a critical part of that
science. The evaluation of workplace health promotion is the systematic collection of data
linking the presentation and design of such programmes to their success or failure. The
demonsftation of this linkage should be subject to scientific enquiry. Developing from the
model suggested above, evaluation is conducted in order to answer two basic questions:
(i) whether the programme's immediate objectives were achieved in improvements in health-
related behaviour and health satus, and, (ii) what is the wider impact of ttre health promotion
activities. While evaluation is primarily concemed with whether workplace health promotion
works or not, it is also necessary to explore lrfty it does or does not work. This has to be
accomplished by identifying and measuring the effects of the psychological, social and
organizational factors which mediate and moderate its primary and under effects. This
extended form of evaluation is concerned with testing out hypotheses and models of the
mechanisms underpinning workplace health promotion. This issue of understanding the
mechanisms involved is necessarily broader than that of evaluating actions.

Conclusions
There is no adequate alternative to scientific evaluation if the effectiveness of workplace
health promotion programmes is to be improved, and only methodologically sound
evaluations are worth doing. Such evaluations derive from an adequate evaluation model,
and, in turtr, an adequate conceptualisation of workplace health promotion.

References
Bennett, P., and Murphy, s (1997) Psychology and Health promotion. open university
Press, Buckingham.
cox, T (1993) stress Research and stress Management: Putting Theory to work. HSE Books,
Sudbury.
Demmer, H. (1996) Worlcsite Heahh Promotion European Health Promotion. Series no:
4, WHO Regional Office for Europe, Copenhagen.
Dines, A., and cribb, A. (1993) Health Promotion: Concepts and practice. Blackwell
Science, Oxford
Downie, R.S., Tannahill, C., and Tannahill, A. (1996) Health promotion: Models and
Values. Oxford University Press, Oxford.
Fielding, J.D. (1989) Frequency of Health Risk Assessment Activities at US worksites.
American Journal of Preventive Medicine, 5,73-81.
Fielding, J.D., and Piserchia, P.V (1989) Frequency of worksite healttr promotion activities.
American Journal of Public Health, 79, 16-20.
Fielding, I.E. (1991) Health promotion at the worksite. In: G.M. Green and F. Baker (eds)
Work, Health and Productivify. Oxford University Press, Oxford.
Institute of Persormel Management (1989) The Corporate Health Care Revolution. IPM,
London.
Kelleher, C. (1996) Education and training in health promotion: theory and methods. Health
Promotion International, ll, 47 -53.
Maes, A., Kittel, F., Scholten, H., and verhoeven, c (1997) Effects of Brabantia-project:
a Dutch wellness-health programme at the worksite. Referred to in: P. Bennett and S.
Murphy. Psychology and Health Promotion. Open University press, Buckingham.

312



Malzon, R.A., and Lindsay, G.B. (1992) Health Promotion at the worl{site. Ewopean

Occupationat Health Series no: 4, WHO (Regional Office for Europe), Copenhagen.

Office of Disease Prevention and Health Promotion (1987) National suntey of worl<site health

promotion actiities: a sumnary. ODPHP Monograph series, Deparffnent of health & human

services, Washington DC.
Salonen, J.T (1987) Did the North Karelia project reduce coronary morAlity? Lancet, August

1,269.
Tannahill, A (1985b) What is health promotiotfl Health Education Journal, 44, 167-8.

Tones, K (1985) Health promotion - a new panacea? lournal of the Institute of Health

Education, 23, 16-21

World Healtlr Organization (1984) The concept and principles of health promotion. WHO
(Regional office for Europe), Copenhagen.

Woin fteat1r Organization (L995) Global Strategl on Occupational Health For All. WHa
(Office for Occupational Health), Geneva.

Notes
1. A nation-wide survey of workplace health promotion programmes in the USA

(Office of Disease Prevention and Health Promotion, 1987; Fielding, 1989;

Fielding and Piserchia, 1989) was undertaken in 1985 by the Health Promotion

Division of US Corporate Health Management (later merged into Johnson &
Johnson Health Management Inc.). Data were collected from some 1038

workplaces with 100 or more employees and from 320 workplaces with 50 to

90 employees. The most prevalent activities were smoking cessation (35.6%),

health risk assessment (29.5%), back problems: prevention and care (28.6%),

stress managemett (26.6Vo) and exercise and fitress (22.170). Other activities

included: off-the-job accident prevention (19.8%), nutrition education

(16.8%), hypertension control (16-5%) and weight control (14-7 %).
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From research findings to the marketing of workplace
health promotion - the issues in the European context

R. Wynne
Work Research Centre

Dublin, lreland

Introduction
This paper explores the issue of how WHP is marketed. It asks questions of practitioners
and researchers, and provides an agenda for improving research and practice over the coming
years. These questions are:
methods and

What is WHP?
What can WHP do - what is it for?
How might the marketing of WHP be focused?

These questions focus on some major issues facing the development of wHp in Europe.
It is clear that practitioners and potcy makers do not always share ttre sarne concept of WHP.
Moreover, there may be confusion over the objectives of WHP. Finally, while some sffategies
for marketing WHP do exist, the focus and success of these strategies is questionable. Before
answering these questions however, it is necessary to outline some of the main features of
the state of development of WHP on both sides of the Atlantic in order to situate the
exploration of these questions.

The state of development of workplace health promotion
Two traditions of WHP practice have evolved which may be termed the US and the European
models. In the US, a main driver of WHP has been the need to control health care costs.
This has led to a streamlined atrd argeted approach to managing the health risk factors most
amenable to cost effective control. In practice this has meant that most programmes focus
on a small number of behavioural risk factors for disease and that they try to manage these
risks through behaviour modification prograrnmes. In Europe, the evolution of WHP has
occurred later and has been more diverse. Much practice follows ttre US model, and this
model is also used by some of national and voluntary HP agencies. Significantly, health
care cost conffol is not a major factor in these activities in Europe. Other approaches have
also been developed in Europe. For exarnple, in Finland an approach which seefts to mainain
workers at work (mainterunce of work ability; has been developed as a national prograrnme.
In the UK, the four regional health education agencies have developed, inter alia, the Health
at work in the NHs prograrnme and a range of other Hp programmes targeted at the
workplace. In Gerrnany, an approach based on analysing company health records has been
developed by the Sickness Insurance Funds.

The European approach, while not as consistently applied as US models, has a number of
distinctive elements. A major feahrre is the stress placed on workforce participation in
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designing and implementing WHP progranrmes. In addition, the European approach focuses

on work environment interventions to a greater extent than the US models. This emphasis

means that there can be overlap wittr H&S practice. European progralnmes also tend to take

a broader view of what constitutes the health needs of the workforce and tend to place far
less emphasis on cost justification when compared to the US model.

It is usefirl to summarise the research in order to situate how WHP might best be marketed

to its various target audiences. Firstly, the majority of research literature originates from
flre US - these have limited applicability to marketing WHP h Europe due to the differences

in health care cost structures. There is a general lack of research on comprehensive and

integrated WHP interventions. It would appear that such progralnmes do not take place in
the US, while anecdotal evidence from Europe would suggest that integrated WHP
prograrnmes are a rarity in Europe also. In addition, there are relatively few long terrn

evaluations of the effectiveness of WHP. Moreover, most research literature makes no

mention of the relationship between health and safety structures WHP.

Within the literature, there is no consensus on what exactly constitutes WHP. Basically,
there are two competing theoretical views on defining WHP. The first is concerned with
HP in the wor$lace, i.e. where HP developed outside of the workplace is exported into

ttre workplace with little consideration of the workplace as a setting. The second definition
is a more embracing one, which recognises that the workplace is a unique setting, which
already has a set of structures dealing with health issues (health and safety), has a set of
relationships between stakeholders in the workplace (management and labour) and which
recognises that the workplace is not a neuEal setting for HP. This second approach is more
integrated - it focuses on general health and implements any action which may improve
health, thereby integrating both the H&S approach and the HP approach.

One final feature of current literature is that there is almost no treafinent of the issue how
WHP might best be marketed. Typically, efforts to market WHP are framed in terms of
its effectiveness in health and financial terms. While the research is not fully conclusive on
these issues, there is little doubt that at least the US approach to WHP can be justified on
these grounds. A key issue here concerns whether or not they are perceived by the

stakeholders within enterprises. A 1992 survey ofover 1400 European organisations revealed

that multiple benefits were perceived by companies engaging in a range of health activities,
despite the fact that there was no evidence that companies had undertaken formal analysis

of these perceived benefits.

Linking research and marketing
The linkbetrneen research and developing an effective marketing strategy needs to be aug-

mented by a realistic view of how companies make decisions about invesment and of the

business environment in which companies operate. Relevant issues here include the economic

and legislative environment, trends in management practice and organisational development,

the sArc of management-labour relationships and how invesment decisions are arrived at

within the enterprise. Also of relevance is the issue of who the principal sokeholders within
and external to enterprises are in relation to WHP.
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The major forces which shape company behaviour include the globalisation of business,
the increasing pace of technological change and the need for companies to become more
competitive in order to survive. However, these pressures do not operate on all enterprises
equally. The public sector, though facing demands to become more efficient, is generally
not facing a trend towards globalisation. Moreover, enterprises operating in non-
internationally fraded sectors do not face equal competitive pressures as those who face wider
competition. Also, the impact of these economic trends on very small enterprises (which
employ the majority of the workforce) differs from the impact on large business.

Health and safety legislation is also important when assessing the propensity of a company
to undertake WHP. For exarnple, in counffies where health screening is obligatory, or which
provide financial incentives for engaging in health actions provide a more supportive
environrnent for WHP. This also changes fte nature of the marketing strategy which might
be developed.

Trends in management practice and organisational development influence the ways in which
decisions are made about WHP. At the organisational level, trends towards decentralisation,
concenffation on core businesses, outsourcing and teleworking can loosen the contractual
relationship between employer and employee thereby making it less likely that WHP might
take place. At the management level trends towards quality management (QM) may offer
potential for the integration of WHP, though the focus of QM on productivity and external
customer orientation may compromise the health focus of WHP.

Studies of the process of how investnent decisions within enterprises offer insight into the
possibtlities for marketing WHP. It is often assumed that such decisions are always subject
to rigorous cost benefit analysis and strategic analysis. In practice, this tends only to be true
for larger invesfrnents. In addition, human resource constraints play a part in ttrese decisions.
Also important here is the centrality of the investrnent to the success of the enterprise. When
decisions on such critical success factors as plant and machinery are made, the process is
more formal in all sizes of enterprise. However, retum on investrnent is not the only criterion
which is applied. Other dimensions include the availability of finance, the impact on
production systems, md crucially (from the point of view of marketing WHP), the need
to keep in step with or advance on the competition.

Approaches to the marketing of workplace health promotion
These observations have important implications for the marketing of WHP - they point to
the need to recognise the context in which target enterprises exist, the fact that enterprises
differ greatly in their propensity to undertake invesunent of any kind, and the fact cost
benefits analysis is not necessarily the most important factor in making invesfrnent decisions.
In relation to marketing WHP, it would be a mistake to confine marketing strategies to the
issue of cost effectiveness and returns otr inves[nent, since enterprises rarely make investnent
decisions on this basis alone.
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Wat is marlceting ?

There are rnany definitions of marketing, all of which have their strengths and weaknesses.

Here, marketing refers to ttle definition of a service and the strategic plurning which is

undertaken to ensure the delivery of the service lo identified and defined market sectors.

We are therefore concerned with the definition of the WHP service and the identification

and definition of potential users of the service.

Wat is being mnrleted ?

Defining a service is not sirnple, especially in the case of WHP, where there is no widespread

consensus on its meaning. A distinction can be drawn between the core and peripheral

elements of a service. Both kinds of definition (academic and market oriented) are necessary,

firstly to satisff the scientific community from which of the basic information about WHP

emerges, and secondly, to ensure ilrat potential users of the service have a precise idea about

the nature of the services they will use.

The concept of WHP is complex due to conflicts between theoretical definitions and modes

of practice. Moreover, companies may de factio act to improve the health of the workforce,

but they may not describe as being WHP. Both the US and Europeal models of WHP (in

ttreory and in practice) have strengths and weaknesses, especially in relation to using them

for marketing purposes. The US approach is easily understandable by the professional and

layman, is easily differentiated from H&S activities, but suffers from its implication that

WHP is 5smsthing different to H&S activities. In addition, there is major doubt about the

cultural appropriateness of this approach in Europe. The European approach emphasises

the workplace as a complex setting, and is therefore more complete from a cotrcepnral per-

spective, but suffers from difficulties in distinguishing it from H&S activities. From a

marketing perspective, the fint type of definition is easier to encapsulate, since it is distinct
from existing workplace health services and is easy to understand. However, the limitations

of this approach in practice and the fact that it faces cultural difficulties in its widespread

application in Europe, render it unsuitable as a basis for marketing.

The following definition of WHP is proposed, which incorporates the European and US

approaches and which accommodates the practice of HA&S. In addition, it allows a

distinction to be made from H&S, as it includes the element of health improvement, which
from a marketing perspective is essential.

'Workplace health promotion refers to any activity which may be taken 0o improve and

protect the health of the worker which is based in the workplace'

Who are the target groups and what are their interests ?

For marketing puq)oses, it is important to analyse what groups are stakeholders in relation

to WHP services and also to define the nature of their stake. Such an analysis acts as the

basis for the developing a differentiated market strategy. There are at least three groups of
potential stakeholders in WHP - service suppliers (e.g. WHP agencies, service implementors

(e.g. professionals in the field, H&S agents) and service consumers (e.g. workers, managers).
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Service consumers are situated within the workplace context, while service suppliers are
external to the enterprise. Service implementors may be either.

When considering the interests of stakeholders, it is clear that they are not necessarily all
positive. For example, employees may have an interest in personal health irrnpovement,
while at the same time haviag fears for the confidentiality of the process. Moreover,
sakeholders interests may clash, e.g. an employers interests in improving productivity may
be not be consistent with the interests of employees. It is essential to understand the nature
of the interests of the various sakeholders in WHP in order to build a sensible and coherent
marketing strategy, as these interests must be taken into account in order to ensure accurate
targeting of messages and in order to prevent the dissemination of negative messages.

A process for developing a marketing strategy for workplace health promotion
The focus of this paper has been on the challenges to the marketing of WHP which must
be faced if practice is to advance. A framework for developing an effective marketing strategy
is needed. Such a framework needs two elements - a process dimension and a content
dimension, both of which must be addressed simultaneously. A five step process for
developing an effective marketing strategy are outlined below. The steps outlined are
necessary both at a European level, which would help serve to define the future development
of policy in the area, and at a national urd local level, where not only would policy
development be assisted, but the delivery of WHP activity would be enhanced.

Service definition
Market definition
Analysis of service providers
Market creation
Market consolidation, servicing and extension

There is still much work to be done at the early stages of marketing strategy development,
especially in relation to the issue of service definition. Though this process can be based
on theory, the mix of services and activities, the process of how WHP should be undertaken
and the standards to which the activities of WHP should be performed are not yet fully
defined. Moreover, it is still not clear what are the essential parts of the WHP service and
what are merely desirable. An essential part of this work should concerr the definition, in
terms that are relevant to the target markets, of the purposes of WHP.

With regard to market definition, there is a tendency to freat all enterprises tn the same way.
Questions concerning the differences between enterprises in terms of size, resources,
problems which WHP can address, interests in WHP, barriers to uptake of WHP and many
others need to be asked in this stage.

A crucial element in developing a marketiug sfrategy is to assess the capabilities of potential
WHP service providers to address the problems of enterprises. It is doubtfi;l that all HP
agents are operating wiflr m integrated model of WHP, and most do not posses the change
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management skills which such an approach implies. The creation of a supply of the

appropriate skills is therefore essential'

Despite the growing interest in WHP, there is still a need to create a market for WHP

services. However, constraints on service delivery exist, and it would be wise to focus on

specific market sectors, especially those with the highest propensity to uptake the WHP

sirvice. Moreover, as all market sectors do not share common problems, this focusing of
effort becomes important. During this market creation phase, an essential part of the activities

which take place concerns the development of marketing tools and techniques which should

be differentiated according to the specific market sectors being addressed.

The final phase of developing a marketing strategy corcertrs the consolidation, servicing

and extension of the market. The most imporant element here is to ensure ftat early successes

of the strategy are built upon through the gathering of daA on the effectiveness the marketing

and implementation of WHP.

Conclusion
WHP is a relatively new phenomenon in Europe especially in relation to the more integrated

models which are culturally appropriate. The WHP movement suffers from many of the

teething problems associated with any new movement - unclear definitions, differences

betrveen theory anO practice, having elements of being a 'solution in search of a problem"

and having difficulties in establishing its attractiveness to its public.

The research base which might be used as a basis for improving the uptake of WHP has

its limigtions - much of it emanates from the US wittr attendant problems of transferability,

many of fte popular questions asked are unlikely to be capable of being answered by research

and much of the research underaken is of limited use for developing a meaningfirl marketing

strategy from the perspective of potential users of the service.

If practice is to become more widespread, improved efforts will need to be made in relation

to the marketing of WHP. These efforts will need to be more sophisticated and differentiated

than heretofore, and will need to follow the principles of service marketing. In addition,

it needs to be clearly recognised that WHP need not, and perhaps should not be sold solely

on the basis of cost effectiveness arguments. WHP also meets social needs to the extent that

the health of the workforce is improved.
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6 lnstruments and models to assess costs and

benefits at the companY level

lntroduction

J. Mossink
NIA TNO B,V,

Amsterdam, The Netherlands

There is a large number of instruments for estimating the costs and benefits of invesffnents in

occupational safety and health. However most of these instruments are variations on traditional

economic evaluations of investrnentprojects. The cost and benefit items are added to structures

already in use by many (most larger) companies.

Some insffuments were presented that seem to be opposites with respect to the approach adopted'

Oxenburgh adheres a simple 5-step model that gives pay-back period as a result of a number

of indicators, such as wage cost, extra overtime and lower production due to poor working

conditions. The availabiliry of software adds to the easy use of this model, that is especially useful

when a quick estimation of ttre economic feasibility of an improvemetrt is required, for instance

when a professional wants to get management attention for workplace improvement.

The planning model of Zangemeister goes into much greater detail and a large number of
performance criteria is included. The effects of measures to improve safety and health on

competitiveness and economic performance are evaluated. This allows the company to choose

the best solution in terms of cost-effectiveness. The complexity will be a drawback for
professionals to use the model in their practice. The experiences with implementation in a lager

company , the model can be adapted for use in small companies also.

The Gerrnan method of Extended Profitability Analysis (Erweiterde Wirtschaftlichkeitsanalyse,

EWA), as presented by Hornbergero also includes alarge number of performance criteria in

the evaluation. In the EWA a strict distinction is made between monetary criteria and non-

moneary criteria. Homberger shows flrat the EWA is not applicable for occupational safety and

health measures only, but also for other changes in the organization of labour (flex-work). One

of the strong points is the transparency of the process that facilitates better decision making.

Since the change to a market-orientation in Poland, estimating the costs and benefits of medical

prevention in enterprises has become more and more relevant as preventive should be based

on economic appraisal. Rydlewska-Liskowska describes the instrument that is proposed in Poland.

It shows that the costs and benefits taken into accounts are comparable to all other instrumeuts,

though effects on productivity are rot taken into account. The practical experience in companies

is that relevant data is often missing. A second Polish experience is described by Pawlowska.

In Poland the Finnish method of cost benefit estirnation is applied and tested in 25 companies.
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The method is found suitable, though adjuslnents had to be made in the current registration
system of occupational accidents.
In the framework of KOPAG (Collaborative Programme on Occupational Health), which is
developed and implemented by the Gerrnan Federation of Company Health Insurance Funds
(BKK BV), a method for economic evaluation for OSH measures is drawn up. The scheme
includes a number of steps that have as a goal to support the decision making process. Key
elements are fransparency, systematic elaboration of desigu altematives, calculation of investrnents
and the opportunities for better participation. In the assessments both economic indicators as
social or humane values are included. The practicality of the method is demonstrated with the
results ofa case study.
Practical applications of calculation schemes help in the - most often evolutionary - development
of widely accepted methodology. Two such examples of calculations, focusing at the costs of
OSH interventions are presented by Grosskopf et al. The examples include a calculation fonnat.

Conclusions
Part of the methodological issues that are discussed in chapter 3 and chapter 4, recur in
instruments and methods to be used at the company level. Good data sources and adequate
methods to attach a monetary value to the benefits to both the organization and the individual
workers are problems.
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The proposed method of calculating the cost of
occupational accidents in the company

Z. Pawlowska, J. Rzepecki
Central lnstitute for Labour Protection

Warsaw, Poland

Occupational accidents result in serious economic consequences for those involved:
the injured person, the company and the society. The calculation of accident cost is of key
impofrance at company level as direct measures can be taken there to reduce that cost. Suitable
approach and accurate cost calculation method provide the ground for cost-benefit analysis, which
is to faciliate the selection of adequate investrnent activities aimed at the improved safety of the

working environment.
As elaborated at the Central Institute for Labour Protection, the simplified method of daa
collectrng and calculating the cost of accidenm at work features a new classification of occupational

accident expenses grouped into controllable and uncontrollable cost at company level. The
simplified method covers only ttre items classified as controllable cost, which is logically justified
because it is necessary to create instruments for tlre employers to be better motivated and to more
effectively improve safety management at company level.
The paper presents the method and the results of its practical verification performed in some

large industrial plants.

Introduction
The calculation of work accident costs is a significant element of cost-benefit analysis. In most
companies, the costs incurred due to accidents are not known. The method presented in the paper

enables the calculation of such costs at company level.
Accident at work is defined as ar unexpected event resulting in an injury of a person, loss or
damage to property, plant equipment, materials or environment, which is the outcome of plant
operations.
Accident cost bome by ttre company can be defined as a theoretical value increasing the company
overheads which, at the same time, either reduces the profit, or increases the loss incurred in
the company due to the accident.
In line with the most recent method of accident costs classification, the proposed method includes
the grouping of costs into those controlled a:rd uncontrolled by the company. The controlled
costs include all the cost items that the company is able to control, which means that they can

be limited thanks to appropriate prevention measures. The method for the calculation of work
accident costs will consider only those of the cost items that are controlled by the company. This
is a justified approach because of the need to provide the employers wiflr incentives to effectively
manage the issues related to occupational health and safety.
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Identification of basic cost items incurred due to work accidents
When calculating the cost of accidents at work, appropriate identification of main cost items
and their accwate measurement are key importance elemerts as they are decisive factors affecting
the reliability of information on the cost of accidents at work in the company.
The accident costs include as follows:
o lost working time;
o current liabilities;
. lost fixed and current assets:
o lost revenues;
o income, for e.g. the compensation or indemnity paymetrts.
Iost working time can be that of the injured person, or some other people (those assisting or
accompanying the injured person on the way to the doctor's office or home, looking on etc.).
It includes the time lost due to the replacement of the injured person, both on the day of the
accident md during absence, time spent on the accident investigation, planning and the research
and development work; it can also include other cost items, such as time for training or retraining,
time lost due to reduced efficiency etc.
The accident can lead to many current liabilities such as the payment of a single compensation,
compensation benefits, compensation benefits in virtue of occupational rehabilitation, because
of transfer to other work positions or the need to provide for the funeral expenses in case of
a fatal accident. Current liabilities are also incurred because of the need to rent machines, contract
out the production or repairs, cover the cost of transpofting the injured person, and the cost of
medical treatment outside the plant.
The losses incurred in the frxed or current assets include the lost raw materials, intermediate
and finished goods, or the damages to the plant equipment (machines, tools, vehicles), if any.
The accident can also result in direct or indirect loss due to contractual fines, stopped
production, reduced productivity and deteriorated quality of production.
Monetary consequences list indemnity payments received from the insurance institutions
because of damage, destruction or theft of the company property that were covered by the
insurance.
Some major cost items due to accident at work presents figure 1.

At the onset of the shrdy, 48 cost items resulting from accident at work have been identified.
These cost items were subject to direct evaluation in 25 companies of different production profiles.
The evaluation was based on the results of a survey questionnaire filled by the company
representatives.
The survey indicates to many considerable differences with regard to the scope and mode of
registering specific accident cost item daa as well as the diversification of the inforrnation sources
used to the identification of cost items. In most companies, a lot of cost items highlighted in
the proposed method are recorded in various comp:ury units. However, the costs are not
consolidated or compared, and ultimately they are not recognised as costs related to work
accidents.
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The survey results enabled a verification of the preliminary identified cost items as well as the

system devised to collect and register the data on the cost of accidents at the company level.

Figure 1 Main cost items due to accidents at wotk

The collection and recording of accident cost data
The calculation ofthe accident cost is linked to the need to collect and register the accident cost

data in a structured way, which would guarantee that all the accident cost items are covered.

If ttre existing records and arcident documentation in a company are used for ttrat purpose, the

work is going to be difficult and time consuming. Moreover, not all significant cost items will
be covered. Considering all this it seems, therefore, justified to suggest ttrat the companies

intending to calculate the accident costs should supplement the accident documentation with a

"Form on the costs of accidents at work" which has been developed for accidetrt cost data

collection. The Form enables the recording of all information indispensable for the calculation

of accident related cosm as it has cells where all the data on basic cost items are going to be put

as well as cells where calculated sums of cost items and the total accident cost will be shown.
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Verification of the method for the data collection and accident cost calculation in
selected companies
In order to practically veri$r the applicability of ilre method for the collection of data and accident
cost calculation, some research has been done in two large indusuial plants: steelwork employing
about 6500 workers and motor car industry plant with about 6000 workers.

It has been assumed that the study would focus on the accidents in the years 1995 ard 1996 and
early months of the year 1997.
The existing system has been used to collect the 1995 and 1996 data. In the studied real time
period (at ttre beginning ot 1997), the system of data collecting and registering in line with the
rules elaborated, were implemented in some selected plant divisions, which enabled also the
study of costs of accidents followed only by property demage. The research is being continued,
and the results obtained so far are presented below.

In the year 1996 atatal of 84 injury-accidents were recorded in the steelworks. Costs resulting
from these accidents amounted to 873 508 PLN and represented 37,47o of annual profits. In
the motor car company a total of 193 injury-accident were recorded, which resulted in cost to
the company of around 361 346 PLN (2,7% of annual profits).
The example of share of particular cost items in ilre total cost of work accident in the steelworks
111 1996 is shown in figure 2.

The research output confirms that the existing system for data collection and registration does
not cover many data indispensable to calculate the cost of accidents at work. Therefore many
of cost items have to be rough estimates based on infonnation included in the accident report
or other available documens. Without changing flre present system, it is impossible to calculate
the cost of non-injury accidents as they are not covered in the presently applied data registering
system.

During the study period (trno month), a system t0 record the non-iqjury accidents was infroduced.
Based on the research, the extrapolation of estimates has been done as regards the cost of non-
injury accidents in a whole year. It can be expected that the cost of non-injury accidents will
be several times higher than that of accidents involving injuries.

Basing on the research output, it can be stated that the cost of absence of the injured person is
the major accident cost item (over 40% of the total cost). Absence period is recorded in the
company and it is regarded as the main cost element that has to be taken into account when
calculating the accident cost. The cost of replacement is calculated in many different ways. In
flre steelworks, it was recognised to be one of major accident cost items and was estimated as
high percentage (over 40%) of total cost. In the motor car industry, it was decided that the
calculation of the injured person's replacement cost was very difficult, and therefore, no such
cost item was considered. This happens in many companies, where the cost of injured person's
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replacement is not regarded as the cost item incurred due to work accident. In reality, company

may have hidden reserves that cal be used to cover up costs of work - related accidents or ill
health.

23456?89Iln.EBH
Cost items

COST ITEMS:

I. Time lost on the day of the accident

2. Absence of the injured person

3. Time of the accident investigation

4. Time spent on prevention measuros

5. 0ther cost of lost time

6. Medical aid and transport

7. Replacement

8. Productiondisturbances

9. Property losses

1 0. Repairs

1 1. Compensations

1 2. 0ther costs

1 3. Total cost of accident

14. lndemnities received by the company

f rom insurancs institutions

Figure 2 Particular cost itsms as psrcsntage of ths total cost of accidents in the steelworks in the year 1996.

In both sudied compades, the cost of post accident investigation is a significant cost item (about

5% af the total accident cost). Depending on the presently effective branch labour agreement,

the cost of compensation payments by the company may differ and can be quite high, and, at

times, equal to the indemnity payments made by the insurance institutions (that cost item amounted

to about 20% of the total accident cost in the snrdied metallurgy industry company).

Summary and conclusions
The research results indicate that the method is suitable for the calculation of accident cost in
the company. tn most companies with the traditional system of data recording in place, the

practical implementation of proposed method would be difficult as a lot of data needed for the

cost calculation are rot available, or they have to be sought out 
" 

manY different places, or given

as esrimates. For these reasons, the "Forn of work accident costs" has been developed to supple-

ment the accident documentation. The proposed method is relatively simple and can be used

by the people in the companies.
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Cost and Benefits of the medical prevention in Polish
enterprises

l. Rydlewska - Liszkowska
lnstitute of Occupational Medicine

L6dZ, Poland

Introduction
The market reorientation of the Polish economy has forced the necessity of rationalization of
resources rumagernent and begun the process of looking for more effective instruments of cost
confrol in ttre enterprises. It is extremely important for each employer to control the costs with
comparison to obaining effects. This rule should be connected with the employer activities for
occupational health also. One of the activities undertaken in enterprises is medical prevention
at workplace. The medical prevention is understood as an inspecting the workplace and evaluation
of work coditions, evaluation ftre health risks and workers health satus as the result of the medical
examinations. The consequence of the presented activities is certification of capability for work
at particular work posts. Its costs, in its obligatory scope according to the law, are covered by
employers who finance the preventive examinations and implementation of the physicians
recommendations concerning the health status of employees and workplace conditions. These
recommendations result from the physician examinations and workplace inspection. The projected
changes of Occupational Health Services organizational and financial system in Poland concerr
the employers possibilities of choosing the organizational form of delivering preventive care
for the employees. According to the Law Act the employer will be entitled to contract with
independent health care unit, private practice or become the owner of health care unit.
The medical prevention is one of the wider preventive activities in enterprises. The physicians
recommendations result in further activities as establishing special work safety services by or
on behalf of the employer and monitoring of harmfirl or noxious agents at workplaces. Depending
on plant size the employer can set up his own laboratory for monitoring the occupational
environment or contract the monitoring to m outside laboratory.
It should be stressed that the prevention under research study is treated as the activities aiming
at work conditions and their influence on health status only (accidents at work, occupational
and work related diseases, poisoning, disability).
On the other hand, it should be underlined that the market -oriented approach to the whole health
care system in Poland has changed the approach to the role of the health care units (MOH
Instruction as regards general conditions making contracts and dissolution of contracts concerning
health services). Under market conditions there have been define new role of health care units,
not only as ftre producers of the health services but as the finacial and organizational independent
subjects also (MOH Regulation as regards disposal of public funds to health care units; Project
of the MOH Instruction as regards the flows of financial means within health care units and cross
- boundary flows within provinces). A major shift in the units attitude to their responsibility for
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the resources use has been made. It is expected that competition iunong health care units will
develope efficiency and quality ofhealth services. These changes give the employers the additional

incentive to find, choose and contract services.
The fundarnental problem in the field under consideration concems the ratio between the current

costs of prophylaxis and the future costs which could be avoided or put off owing to prophylaxis.

These future avoided costs :re identified with benefis. Decisions on undertaking and organizing
preventive activities by employer should be based on economic appraisal. Such appraisal could

support the decision process aiming at choosing the option of realizing the prevention in

enterprises. Proposed economic tool of decision making should be adapted t0 occupational health

services under Polish conditions.

The proposed method
The research study has been undertaken in order to adapt and implement cost benefit analysis

of prevention in Polish enterprises. The aims of this study have been: first, to estimate the

economic consequences of medical prevention for employers in order to convince them of the

role of such activities; second, to provide the employers the method for estimating the value

in financial temts of the prevention which may be used in making decision on the forrn and scope

of such activities in enterprises. The principles of costs and benefits analysis in Polish enterprises,

the algorithm of conducting it and instruction of implemenation have been prepared. Additionally,

the software for implementing the analysis has been prepared. The prepared software guides

in accurate registration and calculation of both investnent and outputs of the prevention. The

software provides a technical tool for cost benefit analysis also create awareness on usability

and advantages of occupational health to the company productivity.
The mettrod has been developed in conjuction with the number of occupational health practitioners

flrfl ssslsmists. It has been implemented n 12 enterprises to verify the method and collect the

relevant data in order to eliminate the elements (theoretical only) impossible to implement and

to recognize the real conditions of conducting analysis in practise.

Enterprise costs and benefits
For ttre needs of the resarch study it must be possible to identifu costs and benefis from engaging

in preventive activities in enterprises. It must be clear who incurs what costs and who receives

what benefits. It is particularly important to distinguish between costs incurs by enterprise and

by other institutions and benefits received by it and other institutions. Such separation enables

to identify enterprises engagement in prevention.
The list of costs includes the following costs:

1. cost of the time taken by preventive examinations during the paid work time; these costs

can be calculated in several ways depending on data at the disposal;

2. cost of the work time lost by employees as a result of preventive actions (employees send

to ttre health care units as a result of the physician examinations or disability for working)
3 . cost of accident prevention (coss of mainhining in readiness the special euipment ard relevant

staff in the enterprise - cost independent on the number and severity of accidents)
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4. cost of individual protective measures (glassess, shoes etc.) covered according to physician
recommendations; that is employer obligation;

5. cost of modernization in the enterprise (ventilation, lighting etc.) as the consequence of
recommendations after the medical examinations or inspection the work posts by physician
responsible for medical prevetrtion or by the State Inspection;

6. cost of workers education on the hygiene and safety at workplace organizing by employer
and conducting by outside bodies;

7 . costs of the work factors monitoring by Iaboratories and systematic carrying out an analysis
of sickness absenteeism, accidents at work, occupatioml and work related diseases,
developing relevant documentation on occupational exposure as the law obligation;

8. cost of reallocation the workers to the new work posts due to physician recommendation;
9. cost of workers travelling to OHS units;
10. cost of preventive examinations paid by employer to the OHS unit;
11. cost of accomodation, heating, lighting, electricity of OHS unit (if organized by

smployer)
12. cost of medical equipment in OHS unit organized by employer;
13. cost of consumable medical materials for OHS unit organized by employer;
14. cost of additional medical exarninations made outside (laboratories, consultants erc.);
15. cost of medical staff travelling to workers being outside the enterprise;
16. cost of administration reffering to prevention (making reports, calculating the salaries,

compensations etc.);
l7 . cost of medical personnel salaries employed by enterprise;
18. cost of the other units of enterprise cooperating in the prevention area;
19. compensation claims as the result of prevention activities.

The list of benefits includes the following benefits:
1. avoided the sickness absence as the result of preventive activities (calculation takes into

account probability of occupational diseases, accidents, or work related diseases, pre -
symptomatic detections and physician recommendations) ;

2. avoided loss of work time at time of treafinent as the result of giving up the prevention by
employer;

3. avoided cost of accidents at work ( avoided material loss, loss of ttre paid work time, salaries
for working in overtime, loss of production); it could be useful the method of accident costs
calculation which was elaborated in Institute of Occupational Medicine in Lodz;.

4. avoided loss through reallocating workers to the new work post, through returning to job
under supervision or other organizational changes resulting from ttre physician recornrnenda-
tions;

5. savings in staff time in different deparunents of the enterprise due to OHS actions;
6. savings in compensations paid to the employees.
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The considering benefits of prevention delivering for employees go to the enterprises in terms
of avoided financial losses or savings in financial outlays or production costs. Although the

authors enumerated much more benefits that listed the difficulties in estimatior some benefits
influenced on excluding them from the analysis.

The information on costs and the information needed for benefits quantification have been

collected directly from the enterprises documentation (cost accountso lists of individual salaries,
bills, invesUnents, reports on production) and medical documentation (individual information
on worker, characterization of work post, reports on inspecting the work posts, reports on
monitoring the working factors, reports on absenteeism). Some of them have been created

especially for the analysis using the relevant formulas. The main source of the information to
estimxls the benefits has been the direct disscussions with physicians, inspectors of hygiene and

safery and maragers of the production deparrnents. The authors considered benefits in financial
terms at the minimum expected level in order not to overestimate them.

Results
Authors quantified the costs and benefits to include them to the cost and benefits ratio. For a
given activities the sum of the costs has been compared with the sum of benefits in financial terms.

The benefits exceeded the costs in 8 from 12 enterprises. The other enterprises obtain the

contrary. Authors suggestion is that the employer should analyze this cases once again including
urmeasurable in financial tenns benefits or expand the period of analysis. It may happen that
some specific for a given enterprise benefits have not been included. Although the authors limited
the analysis to flre enterprise scale they are consious of the possibilities of generalizing the method
to evaluate prevention in wider scale. Economic appraisal of health problems may be used to
justify the prevention, for identifuing their priorities and targets from the economic point of view.
The cost analysis shows that the costs of preventive examinations, individual protection means,

administration costs, costs of accident prevention and monitoring conditions at workplace are

incurred by all enterprises. But there are some costs which differs among the institutions. They
included the costs of paid work time spent on medical examinations, the costs of absenteeism

as the result of the preventive examinations, the costs of OHS units, the costs of reallocation
the workers. Among the benefits estimated the most often benefits has been avoided costs of
sickness absence, avoided costs ofaccidents and work - related diseases and savings in paid work
time of the administration. The reallocation of the workers due to health reasons has been

unconrmonly cases giving the benefits in enterprises under study.

The implemenation of the analysis made it possible to analyze data and identify the barriers in
practice. Among than, are: medical data registration in different organizational units in enterprise,

aggregatiou of the financial data, the lack of some filancial and medical data. Due to the poor
regisration of cost and health problems and their impact on production the accurate estimation
is difficult to do.
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The following barriers have been Confirmed as the result of the implementation:
- dispersion of enterprises documentation among different deparments ( hygiene and safety

deparunent, social deparhent, arcountancy departnent, employment departnent, technical
deparfinent, managers of depar5nent)

- collection parts of the same documentation in different deparirents in enterprises and in
OHS units (individual inforrnation on workers health and periodical preventive examinations)
aggregation of financial data in enterprises (registering some cost on syntetic accounts)

- aggregation of infonnation on prevention at workplace (the lack of information on absentee-
ism due to occupational or work - related diseases)

- the lack of inforrnation on unit costs of preventive exarninations if the employer is the owner
of OHS unit

- lack of information on accidents costs for employer and costs of reallocation the workers
in enterprises documentation.
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Profitability Analysis in the Collaborative Programme
Occupation and Health

D. Jagues
Blek, Bundesverband

Essen, Germany

Abstract
ln the context of the analysis of work related health hazards, Collaborative Prograrnme Occupation

and Health (KOPAG: Kooperationsprograrnm Arbeit und Gesundheit) also focuses on the

economic efficiency of measures for occupational safety and health (OSH measures).

Although of increasing importance in terms of competitiveness and social policy, direct OSH
measures (measures that are exclusively aimed at occupational safety and health) generally elude
systematic economic analysis, as their effects on health are difficult to assess and their monetary
benefits can usually not be detennined at all.

KOPAG is therefore studying whether investnent in OSH measures will yield a benefit and what
contribution OSH can make towards achieving corporate objectives.

This article describes a method to determine priorities for OHS measures in accordance with
. economic principles for rational resource allocation. Qualitative effects, such as the following

t Flexibilization of production
I Raising of the quality standard
I Reduction in time lost due to absenteeism and fluctuation
I knprovement of the corporate social system (ob satisfaction, work climate, willingness to

work)
I Improvement of qualification and performance
i More prestige on the labour market, supply market and demand market.

are important elements to be taken into account.

The instrument of Comprehensive Profitability Analysis (CPA) serves as an aid to planning.
Wittr this insrument, the direct and indirect moneary effects, as well as the non-monetary criteria
or benefits are included in the decision-making process.



The Collaborative Programme Occupation and Health
The Collaborative Programme Occupation and Health (KOPAG) is developed and implemented
by the Federation of Company Health Insurance Funds @KK BV) and the or Central Federation
of the German Berufsgenossenshaften (HVBG) (Figure 1).

Figure I

It is currently the most comprehensive form of cooperation between health insurers and accident
insurers in the prevention of work-related diseases. KOPAG's objective is the generation of
methods for healthy job design on the basis of analyses of work-related stress and strain, and

their application (Figure 2).
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Perspectives of ergonomics, industrial medicine, social science, work and occupational
psychology and business economics are combined to allow new, more accurate analyses of the
interconnections between working conditions and employee health. Based upon detailed data
analyses compatry- and branch specific stress and sfrair factors van be identified. These insights
are then used to formulate proposals for a health-oriented redesign of technical and organizational
working conditions and for the qualification of management and other personnel. Subsequently,
various working models are evaluated in business economics terms to clari$ flre costs and benefis
of the health-related measures for the companies.

Measures in Occupational Safety and Health (OSH measures)
Being investnents the profiability of OHS measures should be stated by means of ex post and
ex ante net retums calculation in order to utilize scarce resources as efficiently as possible.
Furthemore, such measures in a broader scope - in so far as they exceed the framework of legal
stipulations - are only viable if they offer companies the possibility of greater efficiency with
regard to performance or if they are at least economically feasible.

It is usually more efficient to preyent health risks and stresses in the working environment than
to eliminate them after the fact. Such prevention is possible through early inclusion in the planning
process and corporate objectives.

The KOPAG method for the evaluation of OSH measures in terms of business
economics
KOPAG uses the principle sf ssmprehensive profitability analysis (CPA). Based on traditional
investnent appraisal, CPA also serves to evaluate the effects ofinvestnent alternatives in business
economics terms. It is basically assumed that, ir addition to direct and indirect monetary effects,
non-monetary criteria or benefim must also be taken into accowrt to correctly assess an invesffnent.

To that end, the analysis is extended with a - generally multidimensional - argets/criteria system.
Whereas monetary criteria are recorded in financial analytical terms, non-moneary criteria should
basically be analysed in terms of utility value. Utility value analysis allows the comparison of
different solutions through weighted point values, i.e. through the outcome of fonnalized expert
opinions and classifications.
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Figure 3

As a comprehensive calculation requires a higher expenditure in terms of work ald planning,
it seems important within the framework of KOPAG to limit the method to the specific
requirement and gear it to the user's personnel and time possibilities without it losing its essential

character. KOPAG provides ttre required assistance for application with respect to branch-specific
planning guidelines, checklists and other instruments as part of projects.

The decision-making process
Given the limited project dura[on, KOPAG can only help the participating companies with the

decision-making process (Figure 3) during the plarming phase. The implemenation and follow-up
phase are beyond the scope of the project.

Problem definition phase
During this first phase, the idea of introducing a measure/invesfinent is born. A prerequisite
for such a concept is flrat the investor recognize the existence of a situation that needs

improvement and believe that this situation can indeed be remedied. To that end, the investor
will have to carefully analyse the basic situation (health task force, risk assessments, etc.).
Moreover, he will have to identi$ the objectives of his investnent activity so ttrat decision criteria
can be formulated that will enable him to decide on one invesfinent alternative or a set of measures

as the most efficient (or optimal) course of action.
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creation of a target system Qarget strutcture, target tree, target framework)
Companies not only pursue one exclusive objective (that is, their profit motive), but at the sarne
time they have a whole set of objectives (e.g. the pursuit of income, image, economic influence
and market shares, independence, or the realization of socio-eflrical claims). This set of objectives
is called a target system.

Given the comprehensive (dual) approach to measures, KOPAG proposes a stnrcture of targets
in accordance with the pattern in Figure 4.

ODtimal desiqn of the orqanizational svstem

Econom ic ef f iciency
(prol )

Human efficency
th e )

lm provem ent of prof itability lmprovement of working conditions

Direct monetary effects W ork stresses

Costs/revenues
* profitability
* internal devidend
* capital reflux

Saf6ty of the job

lndirect monetary efJects Ouality of the iob

* productivity
* quality
* flexibility
* reliability
* punctuality
* systom tolerance

Autonomy of the work

M otivation

Figure 4

The two main argets with respect to the economic and human efficiency of investrnent measures
are further divided in order to be able to generate a sufficiently differentiated description of
operational target criteria that everyone can understand.

Actual state analysis
Corporate weaknesses in terrns of the arget system can be discovered by means of data surveys
and data evaluations as well as risk assessment (: previous project phases). This serves to
delineate flre workplaces/organizational systems that require design/redesign, as well as to define
relevant interfaces with the environment.
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Investigative phase
In this phase, the investor's potential courses of action are to be formulated and their consequences

detennined.

Prerequisites for profitability analysis and the most effective course of action are, above all,
accurate knowledge of the research subjecs (actual state, design alternatives), and of the targets

and interests on the basis of which the consequences of inYesunents are assessed.

Design alternatives
On the basis of data analyses and work studies expertise, the actual state and the design alterna-

tives recommended for realizatiou are described in detail in terrns of:

0 purchase costs, amortization, interest
r) current operating expenses
I technical efficiency
I social functioual and organizational characteristics
I interaction with other workplaces/organizational systems

I weaknesses, risks for safety and health
I impact of future developments

Situation-relevant targ et crit eria
This phase is related to 3.1.1.1. and focuses on the formulation of operational evaluation

standards based on the target system (Cf. Figures 5 and 6).
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Classification 0 to 3 points 4 to 6 points 7 to 10 points
range improvement needed suflicient to satisfactory good to excelent

Range Target Target criteria are Target criteria are Target criteria are
of criteria not or only partly or mostly mostly or
criteria occasionally met met completelymst

1.1.1

D irect

1.1.1.1

!l"J#:nn,," , ,'^0,3.,?,1,",.,. l,Jlh:I,.,, . l"'J"1h:1,.,,
cost 1 .1 .1 .2
savings Capital

exPenditure > 100 DM 50-100 DM

ior'- 
- thousand P.a. thousand P'a'

purchases

50-1 00 DM< thousand p.a.

1.1.1.3

:j:nilt" > 1s% of invest- s-15% of 5-15% of

1""'i"j"nir', ment sum investment sum ( 
investment sum

trainin

1.1.1.4
Current > BO% of HK 7O-80% of HK
personnel
costs

< 70-80% of HK

1.1.1.5
Contract > 1 0% of HK S_1 O% of HK < S-t 0% of HK
sorvices

Figure 5
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C la s s ific atio n

range
0 to 3 points
improvement needed

4 to 6 points 7 to 'l 0 points
sufficient to satisfactory good to excelenl

Range Target Target criteria are
of criteria not or only
criteria occasionally met

Target criteria are
partly or mostly
met

Target criteria are
mostly or
completelymet

2.1 .1 .1
1.1 .2 Noise

Environ
m ental
stress

Lim it values of
hearing damage
exceeded; health
protection only
possible with
individual
protective gear

Recommended
guidelines tor non-
harmful but stressful
noise exceeded.
Capacity to work and
well-being of
employees likely to be
affected.

Recommended
guidelines are met;
optimal conditions for
capacity to work and
well-being of
em ployees

2.1 .1 .2
Hazardous
substances

Lim it value tor
airborne harmful
substances in the
workplace exceeded.
Health risks due to

inhaling or contact
with the skin not
u n like ly. H ea lth
protection only
possible with
individual protective
gear

Despite the fact that No health risks
limitit values are not according to current
exceeded, there is a risk state of knowledge
of health damage

Figure 0

The objective is to find criteria by which attainment of the targets of design alternatives can be
measured; this is to be done in accordance with the research assignment ard the predefined target
structure. The criteria are to be formulated in terms of both economic and human efficiency.

The degree of target atainment can be expressed by a system of points from 0 to 10, in which
0 equals non-attaiment and 10 stands for lA0% attaitwrent. The arrangement of alternatives
on this points system should be facilitated by the fact that for each criteriotr three characteristics
are described and - to help orienation - the xange of points allocated is limited. This rationalizes
the points system and renders it transparent.

Assessment phase
Aimed at preparation of the decision-making process, this phase involves the evaluation of the
consequences of the potential courses of action with respect to the investor's objectives. Where
the objectives and data are quantifiable,
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the insffuments of faditional investnent appraisal are used. Non-quantifiable objectives and data

are evaluated by means of utility value analysis (Cf. Figures 7 to 9)'

Target defenition

Targst
afe a

Target weight
W eight t
of tar_ I Total
oet area I weighl

Target values for

Altenative 1 Altenative 2 \lt6native 3

Total targer/utilitY value:

O ptim al iob design
100.o% oo.o % 422.O 6l o.7 545.1

ln term of

l.lmprovement of economic effici€ncy
(profitabilitY)

60%

-ry
1 00%

60%

4O o/o

r oo%

242.7

179.3
422.O

347.7

ry
610.7

291 .O

254.J-

545. r
2.lmprovemsnt of human efficiency

(attractiveness of the job)

1. Ecqnomic erlliciercY
1 .1 lm prove Prof itability
1.2 lncrease caPacity to work 50%

so%

1 00%

3Oo/o

3004

600/o

139.5
103 .2

242.7

165.9
181.8

347 .7

1 13.8
177.2

291 .O

Figure 7

Tar g et / c rit e ria wei ght in g

farg'etlcriteria weights are provided to determine the significance of individual Argets and criteria

within the target sfructure as a whole. For the sake of efficiency, weighting is done in percentages

and, more sfecifically, phased in accordance with the underlying targettree structure. This

guarantees cohesion between all targets and target criteria.

Att ainment of t ar g et s / c rit e ria
The degree of auainment of each alternative is defined for each criterion at the lowest level of
the target tree struculre using the criteria evaluation diagram (Figures 5 and 6). Thus, both the

absolute arangement of alternatives with a view to the target system and the interrelationships

of the alternatives have been determined.
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Defenition of the target
- criteria to be evaluated
I arget
area

Weig
Weight
of tar-
qet area

rting

Total
weigh

Altenative 1 Altenative 2 \ltenative 3

\ttain lTarge
nent lvalrre

Attain lTarge
nent lv alue

\ttainlTa rge
nent lvalue

2.1.1 Reduce environmental stresses
2.1.1.1 noise
2.1 .1 .2 harmful substanoes
2.1"1 .3 climate
1.1 .1 .4 lighting

25.O%
20.o%
25.O%
30.o %

100.o%

1.6%
1.3%
1.696

1.9%
6.4%

2 3.2
5 6.5
2 8.O

2 3.8
21.5

6 S.6

6 7.8
6 s.6
g 15.2

42.2

6 9.6
7 s.1
B 12.8
I 15.2

46.-t
2.1 .2 Reduce physical stresses
2.1 .2.1 Work load
2.1 .2 .2 Work area/station
2.1 .2.3 Equipment
2.1 .2.4 Protective gear (techn./orgn.)
2. 1 .2 .5 Signals (optical/acousticl

20.o}b
30.o%
30_o%

10.o%
10.o%

100.o%

1.3%
1.996
1.S%

o.6%
o.6%
6_3%

2

2

2.6
5.1
3.8
1.2
1.8

15.1

2

3

6 7.8
5 9.5

6 11.4
6 3.6
] 4.2

36.5

I 1O.4

6 11.4
8 15.2

I 4.8
7 4.2

46.O

2-1 .3 Phycological stresses
2,1 .3.1 Inform ation assimilation
2.1 .3.2 Demands on thinking capacity
2.1 .3.3 Monotony, repetitive work

40.o%
20.o%
20.o %

1.3%
o.6%
o.6%

3 
=.g4 2.4

5 :.O

6 7.8
5 3.O

6 3.6

4 5.2
4 2.4
4 2.4

Figure I

Target values per target/criterion and design altemative
The target value of a target/criterion indicates the benefit of the design altemative for a tar-
get/criterion, taking into account the respective criterion's weight and target attahment. The
arget value is expressed in poinf and corveys both is absolut€ value and its comparative value;
as such, it is a suitable decision-making tool for selection of an alternative. The target values
are the products of the weighting factor (3.1.3.1) and the degree of attainment (3.1.3.2). The
evaluation diagram automatically calculates the target values for all superordinate targets in the
target tree structure.

Utility values of the design alternatives
The final phase of CPA concerns the definition of utility values. The utility values for the
alterflatives catr simply be obained by adding up their target values (3. 1.3.3), i.e. through value
synthesis (aggregation) of the concomitant attainment degrees multiplied by the target/criterion
weights (Figure 6).
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Decision-making phase
In this phase, the possible courses of action are determined by comparison of the evaluated
altematives and the investor's taking a decision. The rule of thumb for decision-making is that
preference should be given to the design alternative with the highest utility value.

If it becomes clear at this point that none of the measures/invesEnents considered so far sufficient-
ly satisfy the target system, it is also possible to return to the investigative phase (Cf. Figure
3).

Acceptance of an evaluation outcome and its successful introduction in the company requires
clear processing of results in addition to organization of the evaluation process. The sample

diagrarns show some possibilities of graphic representation of results (Figure 10).

Evaluation in terms of business economicsl

wighting of targets form improvement of attractiveness of the work
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Targets

Figure 1 0
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Implementation phase
In this phase, the measurelinves[nent decided on (3.1.4) is implemented. Organization and

financing of the implemenation are the company's sole responsibility. KOPAG's task has ended

with the investigation, evaluation and interpretation of data and the preparation of the decision-
making process.

Follow-up phase
KOPAG recommends that the expected consequences that resulted in the decision in favour of
a certain altemative be compared with ttre acflral consequences flrat occur. This way, appropriate

corrective measures can be promptly taken if deviations from the planning values occur.

Concluding remarks
The expansion of purely traditional invesfinent appraisal with utility value analysis and a

subsequent synthesis of results primarily has the following positive aspects:

I Increased ftmsparency and comprehensibitty of decision+aking motivations and processes.

I Systematic elaboration and evaluation of ilvesrnent alternatives.
I Explanation of the fact that invesxnent decisions can only be calculated to a limited extent

according to the logic of business economics, and that, moreover, it takes decisions and

negotiation processes to produce results.
I Inclusion of (and encouragement ofcooperation between) various corporate operations and

disciplines and, consequently of responsibilities and persons involved.
I The possibility of a higher degree of participation of all employees by means of planning

teams.
I The need to justify all decisions with respect to deviating targets and evaluations.

The evatuation of altematives is just one building block in the decision-making process as a whole.

It helps use all the available inforrnation on possible consequences of courses of action with a

view to predefined quantitative and qualitative targets.
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Health Management. Efficient planning, evaluation and
implementation of occupational safety and health using multi-

level cost-effectiveness analyses

C. Zangemeister
Z & P Un tern eh m e n s bera tu ng

Hamburg, Germany

Problem definition
The management of corporate occupational safety and health activities is becoming increasingly
important in the context of TQM and the employee orientation this requires (Cf. also [5]).

Occupational safety and health (OSH) comprises a wide range of measures. These measures

can often be characterized as investments in potential which - like corporate research and
development - are aimed fust of aI at the immaterial improvement of performance and, secondly,
at ttre betterrnent of the competitive position in the medium and long term, e.g. through cost
savings and/or increases in turnover. The scope of these OSH measures could range from
primarily technical measures - such as souud control and ergonomic workplace adjustrnents -
ta organizational and quakfyng measures, and extend to general, company-wide heahh promotion
in the form of company sports programmes, dietary advice, physiotherapy rnvolving back
exercises, and rehabilitation programmes.

Although of increasing imporance in terms of competitiveness and social policy, OSH invesments
generally elude systematic economic analysis, as their effects on health are difficult to assess

and their monetary benefits can usually not be determined at all. There currently are no
appropriate methods for well-founded health management that could also be used to draw up
a justified OSH budget and prioritize OSH measures in accordance with economic principles
for rational resource allocation.

Because of this, Z&P Management Consultancy of Harnburg, Germany, arrd the IGES Institute
of Berlil together developed and tested a prototypical planning and evaluation method for
corporate occupational safety and health measures in an R&D project commissioned by the Federal
Institute for Occupational Safety and Health and Industrial Medicine (Dormund, Germany).
The health care and corporate foundations as well as an introduction to the use of the method
and a case snrdy have been published in [4].

345



"hrget ftame'v

possrble

OHS

(problem situations)

Z&P Zangemeisler & Parlner

Figare I Health management: "0SH planning and controlling in the corporate closed-loop process of continuous improvement

of the OSH situation" [4]

target planning

CEA
Cost-effectiveness anatlais

( prooranme plannino and evaluatlon)

ofthe organizational sysiem situation

346



Possible solutions
The commonly used one-dimensional methods of purely monetary profitability analysis are not
sufficient to systematically assess the diverse effects of OSH measures in planning and decision-
making [3] . Instead, a multidimensional ard system- analytical solution is used as a basis for
the integral assessment of the fficiency ard ffictiveness of OSH invesfrnents. This solution has
been conceptionally integrated into the closed-loop process of continuous improvement of the
corporate OSH situation (figure 1).

Methodical instruments for the practical implementrtion of this approach are cost-effectiveness
analysis (CEA) combned. with a relevance ffee. kr cost-ffidiveness analysis, the various desired
effects of the measures are evaluated as to their utility value by means of a points system.
Summarized as benSts (: effectiveness or utility value), they are then compared with the costs
of measurements in the context of at fficiency comparison (figure 2). In order to be able to
perforrn such an efficiency comparison, the corporate OSH targets - i.e. the desired OSH situation
improvements (situational changes) - are to be defined and the concomimnt effects of the measures
(effectiveness criteria) deterrnined in advance. This is, however, associated with two methodical
difficulties that need to be solved separately:

o On the one ha:rd, current knowledge of the target-related effectiveness of corporate OSH
measures is usually insufficient to perfonn m analysis of effects in the form of absolute
effectiveness criteria due to the fact that the cause-effect relations are far from clear. The
results obained from nurnerous ex post evaluation studies of corporate health programmes
in general only suffice to make a more or less substantiated assessment of the expected relntive
effectiveness criteria of OSH measures.

o On the other hand, experience has shown that the ffiaive range of the target-relevant effects
of OSH measures requires a phased analysis at several levels to clarify the cause-effect
relations between the healttr-relevant direct effects in the workplace and the resultant indirect
effects on the superordinate targets at company level.

347



Principle of efficiency analysis

Figure 2 Principle of efficiency analysis

These problems, then, can be solved by means of the relevance tree pincipk (Cf. also the detailed

description in t4l). The underpinning of this principle is the formulation of a hierarchical model

of cause-effect chains on the basis of theoretically comprehensible means-and-ends relntions

for the OSH system as a whole. The chains describe the supposed connection between the

evaluation of measures to be taken at micro-level (organizational system), their possible range

of effects (target fields) and the valuation standards (target valae criteria) that appear to be

appropriate for assessment of the effects at macro-level (company). Based on the restiltmt target

tree structure (targets-measures system) cause-effect relations can be analysed heuristically atd,
using experience (expert assessment), relntive$ classified (evaluated) as to their criteria-specific

effective relevance (effe aivenes s criteria).

Gompany
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- Questions with respect to a system-oriented, effect-related definition of targets -
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lysis m ach level of the target kee
(relevmce decisions).

Figure 3 Basic model of a multi-level, multidimensional target structurs (relevance tree)

This heuristic approach is unique in several ways:
o The effectiveness analysis is not based on the organizational level (micro-level), nor focuses

on the absolale effectiveness criteria of a singk OSH measure, as corresponding data cannot
be produced - or at least not ir the corporate target categories.

o Instead, the combined target of the company or the OSH range at macro-level, i.e. at the
top of the target free, is used as a theoretical basis. This target defines a standardized utility
potentinl to be described in multidimensional terrns by target value criteria. This potential
of, for instance, 100 or 1000 poins should be realued as comprehensively as possible during
the planning stage by means of the goal effectiveness of measures.

This utility potential is then gradually broken down to the lowest target tree level (that of ttre
organizational system) by means of a comparative classification of the relntive goal effectiveness
of the possible effects of measures in constituent target fields at subordinate target tree levels.
Given the proportional utility potentials to be realized there - in the sense of targets - the OSH
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measures to be evaluated can immediately be classified as to the relative goal effectiveness they
can affect (measure relevance or effectiveness).

Towards development of the CEA method
T\e qualification of effectiveness assessment required for the method means that it is not aimed
at evaluation of individual measures, but rather concerns the comparative appraisal of several

differentmeasures - i.e. prograrnme planning. This is generally not a drawback, because it is
often combinations of separate OSH measures rather than individual measures that are to be

evaluated and budgeted in everyday business practice (for evaluation of alternative individual
measures, Cf. also [3]).

For the development of the contents of the CEA method, it is first of all necessary to generate

a system of target value criteia and target fi,eds in accordance with the approach outlined in
figure 3.

The "target valae citeia" serve as evaluation standards and are to be developed specifically
for OSH using the basic values that are normative for corporate policy. A corresponding
system founded on four basic values is represented in figure 4 As tested in the context of
a corporate case shrdy, it is usually possible to include in such a system all targets discussed

in connection with OSH in daily practice. In the planning stage, these four basic values must

always be tested as target goal criteria and interpreted (operationalized) in a situation-specific
manner in the relevance classification of target fields. The criteria given in Fig. 4 can be

used as a checklist.
The "target fields", or the other hand, characterize the range of effects in which criteria-
specific situational changes can be aspired and implemented through OSH measures. They
define the target tree and, together with the operational levels of the OSH measures, form
the targets-measures system represented in Figure 5.
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Target Value Cribria in tre "OSH"target field
- Target field-related operationalization of basic values for corporate policy -
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The levels of the targets-me(Nures system are aimed at the health care "concept of risk factors "

on the one hand, and atthe organizational sffuctural characteristics normally used for corporate
health reports, on the other (departrnents, cost centres, etc.). The logic used here to interpret
the connections between effects should be understood as follows: the optimal control of health-
related work intemrptions (diseases, accidents, complaints concerning general well-being) and
the related negative economic consequences for a company should be effected with

- OSH measures
(level 4)

- risk factors
(level 3)

- health-relatedworkintemrptions
(level 2)

- corseeuential effects
(level 1)

that are appropriate to preferably
minimize such health-relevant
as extensively as possible, or even
eliminate them, in so far as they are
responsible for the
identified in the company, and
whose supposed
in the form of sick days,
diminished performance, etc.,
should first and foremost be prevented

This stepwise view of the effects of measures on sifferent levels forrns the foundation for the
heuristic effect analysis of the CEA instrument that has been developed. The effectiveness
estimates related particularly to the levels of riskfaaors and health-relnted work interruptions
can only be logically implemented if relevant know-how and experience with respect to health-
relevant interconnections are available. This information - in so far as available - is worked out
below for the CEA method in so-called risk-relevance tables.

T\e targets-measures system and the target valile criterin fonn the logical frarnework for the
planning and evaluation process as a whole. The steps that need to be taken in that process have
been described in deail in a practical introduction t4l. In summary, these steps comprise the
following three sets of tasks (Cf also Figure I above):

(l) OSH *rategy: A strategic guideline in accordance with corporate policy is forrnulated on
the basis of the heakh report md the health isla and potential improvements idefiified there
for individual company operations. Subsequenfly, the relative significance of the four target
value criteria referred to in Figure 4 for the desired OSH situational changes during the
platming stage is weighted on the basis of, for instance, 1000 weighted points (OSH target
weighting). Thus, the criteria-specific utility potential is proportionally laid down as a
combined target for the planning stage. If necessary, costs can also be budgeted at this stage.
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- Case sfirdy "Mr 1er Firm" -
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Figwe 6 Example of the skueture of utility potentials (effectiveness of measures) of evaluated 0SH measures and the resultant

priorities for the programme plan derived from cost/benefit ratios and costs [4]
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(2) Targa plnnning: Based on the combined target, this second set of tasks aims at detennining,
by means of the evaluated effectiveness estimate, the criteria-specific utility potential for
the various arget fields for level 1 tluough level 3 (Cf. Fig. 5). Once again, the health report
and the risks relevance tables referred to above are used as underlying inforrnation. This
results in the utility potenfinl (relevance) of iskfaaors on level 3, which may be completely
achievable as a target by taking OSH risk-reducing measures

(3) Plnnning and evaluation of measures: in this flrird set of asks, the OSH measures with respect

to the risk factors of level 3, aking into account the specific situation in the workplace, are

defined and subsequently evaluated as to their relntive effectiveness for risk reduction
(classifiuttion of measures). Here, too, the risk relevance tables referred to above may be

used as a tool.

This planning and evaluation process results in relative utility potentials (efficiencies) for the

OSH measures in question. If an OSH budget were to be fonnulated, it is also possible to give
these measures a monetary utility bxed on their potential. A comparison of the extent of utility
and the accompanying costs of the measures yields the required cost-benefit relations, which,
together with the absolute costs of tlre individual measures, can be used to fonnulate a prioritized
OSH programme of measures. An example is given in figure 6.

Conclusions and prospect
The multi-level CEA method is conceptionally embedded in strategic corporate planning and
provides a basis for efficiency-related budgeting and prioritization of OSH measures, which basis
is justifled in terms of both evaluation methodology and health care. It particularly answers the
following questions:
o What OSH targets should be given priority?
o How high can or should the OSH budget be?
. What OSH measures promise to yield the highest level of effectiveness?
. What combination of measures will allow as efficient a use of the budget as possible?

If the method is regularly used in the context of company planning and health reporting, it can

serve as the basis for systematic OSH controlling. The fust practical experience gained in a health
care project in a large company in the cosmetics branch has already demonstrated the flexibility
and efficiency of the CEA method [1]. Other implementation plans for different branches are

currently being elaborated with a view to further standardization of the method and preparation
of computer-aided instruments.
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Summary
The management of occupational safety and health (OSH) becomes increasingly important in
the context of total quality management (TQM). Because of this, a method for the planning and
evaluation of OSH investnents was developed, which takes into account not only the monetary

effects (costs and revenues), but also all target-relevant effects, which are non-monetary measures

of utility. The method is based upon multidimensional cost-effectiveness analysis (CEA) combined
wittr a multilevel relevance ftee. The results are economically determined priorities for rational
allocation of resources to different OSH projects. Beside that, the evaluation method can also

be used for controlling OSH in a process of continuous improvement.
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Method of Extended Profitability Analysis in the Supervision
of Organizational Pilot Projects

S. Hornberger, P. Feitner, P. Knauth
Un iversitiit Karlsruhe
Karlsruhe, Germany

This discourse presents the application of a method for cost/benefit analysis in the supervision
of orgrnizational pilot projects that has so far not been used yet: Extended Profitability Analysis
(EPA). By malysing both the monetary and non-moneary effects of, for insunce, organizational
shenges, the EPA method enables an integral assessment of alternative solutions. Contrary to
current applications in which theoretical, untested alternative solutions are evaluated and
compared, the EPA was used to analyse two "actual states" of an organization: the original
organizational system prior to the pilot phase and the organizational system as tested and assessed
in the pilot phase. This approach allows evaluation of the reorganizatron measures that have been
introduced and contributes to the decision-making process by minimizing uncertainties during
the selection of alternatives at the end of the pilot phase.

One problem occurring with planned changes in the organization is the assessmert of alternative
solutions to be selected. As a rule, every alternative necessarily has monetary as well as non-
monehry consequences, which are always studied separately, if at all. When used separately,
conventional mettrods in business economics (e.g. traditional cost accounting) and social sciences
(e.g. questionnaires) appear to be inadequate for the integral assessment of altemative solutions.
Methods are needed that compare the required monetary and non-monetary expenditure with
the monetary and non-monetary benefits.

One method for cost/benefit analysis, Extended Profitability Analysis (EPA), was introduced
in the mid-7Os in the context of the planning and introduction of innovative techniques and
organizational forms in job design (Itdetzger, 1977; Grob, 1984; Elias et al, 1984' Zangemeister,
1993; Sengotta and Schweres, 1994). An essential characteristic of EPA is that the choice of
alternative is based not only on the results of invesffnent appraisal and consequential costs but
also includes criteria that are difficult to value in monetary terms, if at all. There currently are
voluminous publications in which a modified and elaborated EPA method is also used for the
decisionoriented valuation of altemative solutions in personnel affairs (Ackermann and Hofinann,
1988). To date, however, costs and benefis are still detennined by means of various future and
therefore theoretical altemative solutions, which means that a certain element of uncertainty must
always be taken into account.
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Our research group uses the EPA method to quantify the monetary and non-monetary ramifica-

tions of organizational changes during the pilot project, such as the inffoduction of a new working

hours model, flexitime or teleworking (Figure l). Contrary t0 the common applications of EPA,

we do not compare theoretical alternative solutions for the orgauizational changes we supervise

during the pilot phase, but rather "actual states". First of all, the data for the original

orgurizational system prior to the pilot phase ("Old Work System") are determined. One year

later, these are compared with the data for ttre organizational system tested during the pilot phase

("New Work System"). At the end of the pilot phase, a decision has to be made as to whether

the new organizational system is to be maintained (if necessary in a modified form), or the old

organizational system is to be reinstated (see also Knauth and Hornberger, 1994). The results

of EPA can help make this decision and contribute to the transparency of the decision-making

process.

t
OH Work Sptem

f Tesr of lilot
I mo&l
l- oi*,o-,L oq*,r.r.

d mo&ts
Votirg

Analyds d actual silate

+

Pbnnhry
fllg.*

Analyds of
TargEts

OutlirE
condtions

Foiect bam

tuaty.is
plla,x

Pllot grolD f At

Errptoyee I -
refesentaliEs L pil
ffollnabn
Analyds d achEl siate

J

Dewlopnnnt
fllg,se

. ComEri$n of @sts

hnftnenaiur
dlase

Agreemertwit*r
cornpary
lrtodEtion

Myfrds

|btflfrEEryffids
Cornorbqlol benefls

I|onnqwrrrtfr*ts H

Figure 1 EPA integrated in the pilot project procedure
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Our course of action with EPA is represented in figure 2. First of all, constituent targets are
derived from the project targets, and relevant monetary and non-monetary criteria formulated
with which it is possible to verify attairunent of the targets. These are compiled in a catalogue
of criteria and ttreir content specified. Subsequently, the non-moneary arget criteria are assessed
by the project participants and decision-makers, i.e., management, works council and the
supervising researchers, as to the weight to be attributed to them in the decision-making process
at the end of the pilot phase. Due to this partly divergent weighting it is possible to make the
individual interests of the project parmers transparent and determine the utility value margins
in terrns of the different target weights. Attainment of ftre individual monetary and non-monetary
criteria in the old organizational system is determined prior to the pilot phase. It is based on
economic data on the company in question, interviews with the employees involved, and so-called
"expert consultations" for deterrnining criteria that carulot be recorded by other means. For the
original sate of the organizational system, the non-monetary effect of ttre so-called "organizational
system value" is deterrnined and compared with the moretary effects. At the end of the pilot
phase, it is deterrnined to what extent all criteria in ttre new organizational system are met. Also,
the organizational system value is calculated and compared with the corresponding monetary
effects. Investments [ecessary for the introduction of an organizational measure are evaluated
separately.

Figure 2 Structure of the Extsnded Profitability Analysis method
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An integrated sffucfirre of target criteria is to be created on the basis of an example for introduc-
tion of flexitime (figure. 3).

Dlvcraity ol
lqakr
Contrctr wllh
co-workcrc/cuatumcra

Figure 3 Basic structurg of target criteria of Extended Profitability Analysis for introduction of tims-autonomous groups.

Parallel to its use in the pilot group, EPA is also applied in a control group! which is not subject
to organizational change. This measure reduces the risk of misinterpretation of the results in
the pilot group. If, for instance, a reduction of health complaints is found at the end of the pilot
phase after introduction of more salutary shift rota, this positive development can only be
attributed to the new shift rota if a similar development is not observed in the cortrol group.
Moreover, the corporate key figures from the pre-pilot phase are compared with the key figures
from the two last preparatory phases to eliminate "strays" in data development.

The use of EPA as detailed here for quantification of the monetary and non-monetary effects
of organizational changes offers additional potential for the use of cost/benefit analyses.
Altemative evaluation is based on practical tests and provetr effects, minimizing uncertainties.
Moreover, this approach allows fonnulation of the preferences of individual decision-makers,
while contributing to the transparency of the decision-making process.
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The productivity model: a cost-benefit computer model for
implementing health and safety at the workplace

M. Oxenburgh
Occupational Health and Ergonimics Consultant

Lilyfield, ,Austalia

Summary
The Productivity Model is a cost-benefit computer software model that can be used for:
. pure productivity measurement (simplest use of the Productivity Model),
o altemative solutions to OH&S/human resources problems (which solution is the most cost-

effective?),
r sensitivrty analysis (determination sf ths important Iabour parameters and their overall effect

on productivity),
o rehabilitation (single worker use of the Productivity Model).

A case shrdy is presented which illustrates the use of the Model to measure the benefits (produc-
tivity) gained through an occupational health and safety program.

Introduction
To implement an occupational and safety program one needs resources (people and/or money).
16 sftain those resources the prograrn may be couched in temrs of the benefis to the enterprise -
ttre profit motive. It is not that the profit motive is a substitute for our social concepts but simply
may be used as a tool. It sometimes happens that safety improvements to a particular workplace
are needed that do not correspond to a financial benefit and so the profit motive needs using
with discretion.
Health and safety practitioners are not usually very good at handling concepts rn productivity
and profit and cost-benefit models are trot familiar. The Productivity Model is a cost-benefit
economic model designed specifically for workplace health and safety progrilms. It is not a

substihrte for good health and safety programs as it does not address health and safety issues;
it addresses the economic benefits that come from implementing good health and safety progrirms
The Model has been used in worlglaces of one or two people to large workshops. It is presently
beiug used across a spectrum of workplaces including self-employed people and a large hdustry
sector.
There is not time in this session to describe in deail the Productivity Model. I will describe some
of the main concepts behind the Model and use just one example taken from my book "Increasing
Productivity and Profit through Health & Safety". The Productivity Model was developed from
the original work of Dr Paula Liukkonen, from Stockholm University.
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The productivity model
The Productiviq, Model is designed ta ask the pertinent questions and to handle the data. It is
a "Windows "-based computer program.
The advantages with a computer-based Model is that different solutions may be tested to derive
the optimum solution based on health, safety and economics. Thus the Model can be used for
sensitivity analysis to determine which of several alternative solutions may be the most cost

effective as well as detennining the pay-back period for any ore program.
Firstly the information pertaining to the present or original situation is entered and then the

projected information at the completion of the program is entered. If the Model is used

retrospectively, after the completion of ttre health and safety progr:Irn, then the infonnation can

be measured rather than estimated.
The Model is a difference model in that the cost parameters of fte implemented health and safety
program is subtracted from cost pararneters of the original work place.

The Productivity Model comprises about 28 working tables grouped together in four steps or
cost groupings. However, only information pertinent to the particular health and safety program
is required and most often only five to ten working tables are required.

STEP 1. Calculation of the Productive Hours Worked
It is only when the employee is gainfully employed that he is paying his way and providing
income and profit for the company. Thus absences (holidays, illness, injury leave and so on)

which are paid for by the employer are a loss of income to the company and add to the cost of
the product or service.

STEP 2. Calculating the Wage or Salary Cost
To the wages paid directly to the workers must be added obligatory charges such as workers'
competrsation, payroll and other taxes.
As well as direct m:magement (supervisory) costs there are administration charges (including

the persorurel department) and the company overheads (eg. head office services).

STEP 3. Employee Turnover and Training Costs
To employ a new person, whether full- or part-time, requires considerable time and effort to
ensure that a suiAble persor is engaged. There is ttre time required for training - which includes

the time required by the supervisor and fellow workers to show him or her "the ropes" and the

consequent loss in productivity for these people. For a manager, for instance, it may require
a year or more to be firlly functional. No matter what people expect, full effectiveness does not
happen on day one!
To transfer people to new jobs within a company also carries a price tag in reduced produc-
tion/quality until they know the new work.
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STEP 4. Productivity and Quality Short-fall
When people are away due to illness or injury, production is usually mainained through overtime.
Many of the factors included in this Step relate not solely to lost time injuries, but to poor working
conditions (ergonomics).
Poor working conditions may not always lead to absence; they may result in tiredness and lead
to employees working at a slower pace ttran otherwise or result in employees leaving their work
station more frequently than needed for their work. Poor working conditions which include,
for example, excessive manual handling, incorrect or poor quality tools, glare leading to difficult-
to-see computer screens, awkward working postures, etc., are frequently "corrected" by over-
staffing.
It is through poor working conditions that quality is likely to suffer although quality reduction
is often not recognised as it becomes ingrained in the customary system of work. Such poor
working conditions will lead to a loss (or lack) of quality in the product or service and to loss

of customers through increased variability, errors, slow delivery and loss of repuation.

STEP 5. Pay Back Period
Plans for improving the situation may be made and its costs calculated ("the inveshnent"). These

are added to the Model as compatry costs.The benefits gained due to changes at the workplace
(the health and safety program) are calculated by the program and shown in Step 5. The pay-back
period is used as a measure of cost-effectiveress and is the time required to pay back the
invesfrnent.
The pay-back period is usually very good, frequently under six months, which is a rate of return
greater than most other types of investrnent.

Flow diagram of the Productivity Model

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

The Productive Hours Worked
ti

The Wage or Salary Cost
li

Employee Turnover and Training Costs
]J

Productivity and Quality Short-fall
]J

Iabour cosb, benefib and pay-back period

pay-Backeerioo:-----f.ef 
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Example of the use of the Productivity Model
The exarnple used to illustrate the Productivity Model comes from alarge. engine maintenance
workshop.
The workshop productivity was very low due to poor workshop layout, old-fashioned methods,
poor management and a demoralised work force. The injuries were varied but mostly
musculoskeletal to the low back and the upper limbs.
A newly appointed management, with the assistance of an ergonomist, identified the causes of
the low productivity and from that determined the solutions. These lay in getting the work force
involved in management decisions and involving them in better working methods and in new
equipment design. The mettrodology of these solutions, amongst other factors, lay in improving
safety and reducing musculoskeletal sEess. Although health and safety was crucial to ttre solutions
they were not identified as separate issues but as part of the workshop restructuring.
Daa for the calculation of the pay-back period included faster throughput of the engines, higher
quality of finish and a more productive work force. The latter allowed an overall reduction in
the staffing levels. Lowered injury coss were also included in the calculation. Even though the

overall costs of the changes were large the pay-back period was only four months.
IaDle / Some of the cost factors in the changes from the old to the new system

Steo ltem Dimensions

Em ployees

Time off for illness

Productive time

Wages paid to the employee

othsr cost to wagos

Wago cost to the emnlover

Overtims due to poor working conditions

Lowered production duo t0 poor working

conditions

Wage cost to the employer

Program cost

105

111

1732

21 840

8 623

30 463

68 906

319 863

19.98

90-
87

1756

21 840

I 169

31 009

5400*

92 095 ',

18.40

248 000

numher in workshop

hours/em ployeelyear

hours/employeelyear

$ (AU0)/em ployeelyear

$ (AU D)/em ployeelyear

$(AUD)/employee/year

total $(AUD)/year

total S(AUD)/year

$ (AUD)/em ployee/hour

total $(AUDI

Pay-back period

- 
the most important items that led to the rapid pay-back period.
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Time and Money for Workplace Evaluation

A. GroBkopf, R. Krirbler, K. Wittig
A llg e m e in e U n fa I lve rs ich eru ng sa msta lt

Vienna, Austria

Evaluation comprises the establishment and assessment of dangers, the documentation of results,

and the formulation of measures for improvement. Two practical examples are presented below

to give an impression of ttre time and money needed for such an evaluation.

After an infoductory briefing by our experts, the evaluations were performed by the manager

and employees of the compaJty themselves, using a branch concept.

The advice given by our experts was free, but for &e examples below it is assumed that a

consultation fee of ATS 1,500 per hour was charged. No costs were charged for the branch-

specific documentation, as our institute and others provided their documents for free. Costs of
copying fomrs and office supplies were included by adding a surcharge to the overhead costs.

Full use was made of the legal possibilities, i.e., records on similar wor$laces, occupations

and dangers could be compiled. As the study concemed small-scale businesses, the use of software

for these tasts was not deemed necessary. Records were immediately produced on the spot by

having specially prepared forrns filled in by hand.

The costs of any measures that may be needed to improve the situation are not included in the

costs of evaluation and are therefore not represented in the examples.

Example: Supermarl<et
Sales area: approx. 1,120m2,30 employees, opened in October 1996. All furnishings such as

racks, machines, refrigerating equipment, etc., are new. Hourly wages are in line with those

in the branch and with local custom.

Introductory briefing
Duration: 0.5 hours
Persons: Hourly wage Costs

General manager
Branch manager
External consultanl

1.500
400

1,500

750
200
750

Total: r.700
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Yisual inspection and formulation of evaluation areas:
The superrnarket was divided into a total of 10 evaluation areas.
Duration: 1.0 hours
Persons: Hourlv wages Costs
Branch manager
External consultant

400
1,500

400
1,500

Total: 1,900

Example evaluation of an area
The fruit and vegeables deparfinent was evaluated by the branch manager and the external
consultant with the help of the sales assistant responsible for the deparbnent.
Duration: 0.6 hours
Persons: Hourlv wages Costs
Branch manager
External consulta:rt
Sales assistant

240
900
120

400
1,500

200

1,260

Concluding session
Clearing up any problems with the external consultant. Discussing follow-up procedure.
Duration: 0.4 hours
Personen: Hourlv wages Costs
General Manager
Branch miurager
External consultant

1,500
400

1,500

600
160
600

Total: 1,360

Independent evaluation of all other areas:
The other nine areas were evaluated by the branch manager together with the sales assistants
responsible for each individual area. If necessary, the general manager was also involved
(assurnption: 1/3 of the time).
Duration: an average of 0.75 hours per evaluation area
Persons: Hourlv wages Costs
General Manager
Branch manager
Sales assistant

1,500
400
200

375
300
150

Total pro Bereich: 82s
825 x 9: 7,425
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Total costs
A lATo overhead surcharge for other activities (copying fonns, filing, etc.) was assumed.

Totalcosts : Totals * overheadsurcharge :13,645 + l0%:15'009.50

Divided over the 30 employees in the superrnarket, evaluation costs amount to approx. ATS
500 per workplace

Hours required

General Branch External Sales

Manaser manager consultant assistants

Introductory briefing

Visual Inspection

Exarnple evaluation

Concluding session

Independent evaluation

0.5

0.4

2.25

0.5

1.0

0.6

0.4

6.75

0.5

1.0

0.6

0.4

0.6

6.75

Totals: 3.1s 9.2s 7.35

Remark
Given the organizational structue with several employees per area, similar dangers and pressures,

and tlre completely new fumishings of the supermarket, the costs per workplace are at the low
end of the scale.

Example : loiner' s Worlcshop
Surface area approx. 250 m2,2 employees, the manager also works as a joiner. The firm has

been in operation at this location since 1994; the machines are of different ages. Hourly wages

are in line with those in the branch and with local custom.

2.5

lntroductory briefing
Duration: 0.5 hours
Persons: Ilourly wages Costs

Manager
Extemal consultant

500
1,500

250
750
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Visual inspection and formulation of evaluation areas
The joiner's workshop was divided hlo a total of 10 evaluation areas.

Duration: 0.5 hours
Persons: Hourly wages Costs

Manager
External consultant

500,-- 250,--
750,--r.500.--

Total: 1.000,--

Example evaluation of an area
The panel saw was evaluated by the manager and the extemal consultant with the help of an

employee working there.
Duration: 0.5 hours
Persons: Ilourly wages Costs

Manager
External consultant
Employee

s00
1,500

400

250
750
200

Total: 1,200

Concluding session
Clearing up any problems with the external consultant. Discussing follow-up procedure.

Duration: 0.5 hours
Persons Hourly wages Costs

Manager
External consultant

s00
1,s00

250
750

Total: 1,000

Independent evaluation of all other areas
The other nine areas were evaluated by the manager. Where necessary, a:r employee working
in the area was also involved (assumption: 1/3 of the time).
Duration: an average of 0.4 hours per evaluation area

Persons Hourly wages Costs

Manager
Emnlovee

500
400

200
s3,33

Total per area: 2s3.33
253.33 x 9: 2,280

Evaluation of the company as a whole
Evaluation by the manager of all dangers that could occur in the company (wood dust, varnish,
fire and explosion, falls, noise, etc.) was possible only with branch-specific fomrs.
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Duration: 2.0 hours
Persons: Hourlv wages Costs
Manager 1.000

Total: 1,000
Total costs
A 5% overhead surcharge for other activities (copying fonns, filing, etc.) was assumed.

Total costs : Totals * overhead surcharge : 7 ,480 + 5% : 7,854

Divided over the 2 employees in the joiner's workshop, evaluation costs iunount to approx. ATS
3,930 per workplace

Hours required

Manager External Employee
consultant

s00

Introductory briefing

Visual inspection

Example evaluation

Concluding session

Independent evaluation of
the areas

0.5 0.5

0.5 0.s

0.s 0.5 0.5

0.5 0.5

3.6 - 1.2

Individual evaluation of the company as 2.0
a whole

Total: 7.6 2.0 1.7

Remark
Given the organizational structure with a full set of basic equipment for only two employees,
the costs per workplace are at the upper end of the scale.

The discussion at the conference stressed the need of methods that are both easy to use, reliabte
and give a maximum of insight. In the current state of the art, these goals cannot be achieved
within the same method. There is a number of options out of this dilemma:
- making ad-hoc choices about the method to be applied;
- striking a balance between ease of use and reliability.
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It was arguod qlso tha-t complex systems can te made simple fo the u$Bf by. moaiis of compute'x

gumpr1 The evaluation becomes a black box, of whieh come data is the input imd the ouQut

*-so*r figures about the economlc perfotmauce, The transftarenqy of the evaluation procegs

is of amrsJreduced' It cafl expected rhat accuuulation of experieaces, will eventually lead to

mptho.dE an databases that allow qulck evaluations at atr improved aclumcy.
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7 Future developments in policy, practice and

research

lntroduction

J. Mossink
NIA TNO B,V,

Amsterdam, The Netherlands

One of the goals of the conference was to give directions to further developments on policy,
practice and research. In a nurnber of discussions, a wide variety of recommendations have

been forwarded.
The paper of Beatson summarises a number of the findings . Conclusive remarks from an

economics perspective are made by Den Butter. In his summary he stresses the importance

of cost internalisation. The conference was closed by speeches on behalf of the European

CommissionandtheMinistry of SocialAffainandEmploymentof TheNetherlands. These

speeches give some clues for further policy development in the European Union.

Research
It has become clear that policy development, company practice and research on methodology

are strongly intenelated. As can be observed from the findings of discussions, meflrodological

issues are mentioned as problems in both policy development and in the improvement of
the use of cost benefit analysis in decision making in companies.

Wittr regard to research, it is concluded that researches should not be guided too much by
public opinion and policy makers. Current methodology leaves an number of cost components

open, not all that can be calculated is included. As yet, the scope of research has to be

broadened. Fuffie methods should include for example aspects of the working culture and

aspects of legislation. Mettrods must not be simplified too much, it is better to have simple.

Two focal pomts can be distinguished: basic and applied research. Basic research is needed

to improve on methodology. Applied research should provide professionals, companies and

policy makers with examples and instruments that facilitate the decision making process and

communication.
The (intemational) organisation of research has to be strengthened, in which organisations

like the WHO, ILO and European Foundation for tlrc Improvement of Living and Working
Conditions can play a role.

From the discussions a large number of findings were reported. With respect to research

at the company level the following was noted:
- more data and knowledge about ttre benefits should be gathered and more case studies

and good practices are required;
- there are many problems with respect to measuring the benefits, for instance how to

account for accidents that do not happen;
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- rnstmments and models should aim at direct application in the company or sector;
- flrere is a need for simple tools, but it is unclear how a large number of relevant variables

can be integrated in a simple model, which is needed if it is to be used in companies;
- little is known about the effectiveness of cost-benefit analysis as a tool in decision

making;
- communication with companies with respect to accountancy issues could be better; two

perspectives can be adopted: accountancy standards must be changed to be able to take
OSH mauers into account and OSH professional must adapt their methods to current
accountancy standards ;

And for the macro level:
- so far, no research project (at the macro level) coves all relevant cost components;
- the quality of data used in methods leaves much to be desired: under reporting of

accidents, availability, reliabiliry and validation are courmon problems in many countries;
- intemational comparison of strong and weak points of naflonal (occupational) insurance

systems and co-operation of health and safety systems;
- development of intemational comparable measurements, development of measurements

for absenteeism.

Policy
From the policy making point of view it is emphasised that cost benefit analysis must be
integrated in the decision making process, but the role is an informative one and economic
considerations must not dicate the decision. Social and humane values, which are difficult
to express in monetary values, must not be discarded. It is recognised that political decisions
can be affected by methodological problems, such as lack of data and the nature of many
OSH problems, like the long latency time of some occupational illnesses.

Discussions yielded a number views:
- In ttre future, new risks will be identified; policy development must be open to a wide

range of factors, for instance stress, which is likely to incur huge costs to individuals,
companies and the society.

- The number of persons suffering from stress is high and will be rising, the related costs
for individuals, companies and society are huge. Therefore stress should remain on
the political agenda. Flexible workers are likely to become a risk group.

- There is a need for an integrated approach to work and health, policy should not be
restricted to isolated factors.

- Clarification is needed in the trade off between the effects of OSH on competitiveness
on the one hand and bureaucracy on the other.

- Key indicators of OSH systems (including enforcement, incentives and insurance) must
be developed.

- Cost benefit analysis is a tool to support decision making but must not be used to decide
on political issues. To influence policy makers simplified data can do a better job than
sophisticated models.

- Too much fixation on the costs will lead to a fixation on a the financial outcomes,
whereas social implications should be considered.

- Stricter standards and stringent regulations induced technical innqya1isns..
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The value of life will be very difficult to agree upon, trade-off analysis may be an

alternative to cost-benefit analysis.

Trend analysis is likely to give better results than cost comparisons between countries'

Existing ryrt -, of insurance give little incentives for preventive action and there is

a need to change systems. Providing employers with greater economic motives by

internalising theioss is not enough, however' One sided emphasis on costs and benefits

leads to .-ptoy..t selecfing employees on health and will force ill people to work' With

the shift of iesponsibilities to companies, policy making will become a negotiation issue.

One should also take public opinions into account.

Governments should provide a balanced ftamework for co-operation of parties involved:

employers, workers, insurance companies and expert services'

Practice
Cost benefit analysis is regarded as one of the most important tools to attract company

managers to invest in safety and health. In various countries instruments are available to

occupational safety and health services, but there certainly is a need to accumulate

.*p.i.rr..t. Though successful economic evaluations at the company are reported, it is often

mentioned that company accounting systems ale not compatible with the needs of economic

analysis of OSH. Simplicity of the results and transparency of the method are features of
gooi iottto-.rt . Only on this preconditions, cost benefit analysis is of help in SMEs, where

specific knowledge is often missing.

A sumrnary with regard to the findings on costs and benefits of OSH practice:

- professionals and decision makers should not rely too much on cost benefit analysis.

- knproved methods will help to build credibility of economic assessments. Accounting

principles in cost-benef,t analysis have to be in line with company accoutrting methods.

- Not everything should be expressed in financial terms.

- Do not focus too much on costs only, managers orient themselves to customer

satisfaction. The language of managers should be adopted by OSH specialists'

- Research is no base for marketing OSH and workplace health promotion to companies.

marketing should be based on the needs in the organisation and the stakeholders within

organisations. But dissemination of the results of cost-benefit analysis is thought to

stimulate application in SMEs'
- knportant 

"ot 
Oitloos for adapting systems for economic OSH systems are the size of

thJincentives, direct relations between improvements ard the (financial) effects, effective

targeting, usability for SMEs and moderate administrative overhead.

- Innovative companies need good occupational safety and health' Furtherrnore'

productive and irmovative companies appear to have better OSH management and better

working conditions.
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Costs and Benefits of Occupational Safety and Health:
future strategies for policy, practice and research

M. Beatson
Health and Safety Executive

London, United Kingdom

The purpose of this paper is to identi$r key points for discussion, based on issues that have
emerged during the conference. These points are structured as a set of propositions, or
remarks.
First, though, are a few general points that are worth making. This is a conference concerned
with cost benefit issues; naturally, the economics of health and safety is therefore important.
However, we should rot forget that the primary goal of occupational healttr and safety policy,
and occupational health and safety professionals, is the prevetrtion of the human costs of
pain, grief and suffering.

Policy, practice and research are all multi-disciplinary activities. The economic perspective
is insufficient on its own - we should not overlook the contributions that the social and natural
sciences, and the technological disciplines can make. And we should rot forget the ethical
dimension, and the different values that people may hold.

Policy
Policy in ftis context is not just legislation. It is the entire set of regulatory instruments. It
therefore includes insurance and social security regimes, fiscal measures, and the setting
ofnational or European standards.

Remark No 1 : Policy should take account of new risks, and new groups affected by risk.

The external envirorunent is changing, and changing rapidly. Economic conditions are
increasingly competitive. Technological change continues to increase in speed and working
patterns are changing too.
All these changes have implications for health and safety. These are not pursued in detail
here; they are identified and discussed in various contributions elsewhere. But ther combined
effect may well be to focus attention on relatively new risks - rather than 'classical' health
and safety risks - and provoke further thought about the types of people at risk.
There is one immediate lesson. Policies need to be able to adapt to a changing world. Regular
review may be one way of testing if a policy remains fit for purpose.

Remark No 2: One should define objectives and goals first

Contributions have emphasised the goal setting philosophy; one specifies the ends, not the
meilns.
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These first two remarks cover the parts of the policy-making process where effort is likely

to concentrate on risk assessment, and examination of scientific and technical literature.

Remark No 3: Policy-makers need to think creatively about practical options, and look
at their costs and benefits.

There are a number of subsidiary issues here.

- Policy is more than legislation, so practical options should at least consider the

viabiliry of a range of options. The European Foundation proposals for an economic

incentives model are an example of fresh thinking on policy issues'

- Different countries have different national health and safety 'systems'. This means

rhat, for exarnples, potcies designed to 'intemalise' costs will need to take account

of national characteristics, e.g. financing of compensatron payments and healttt

services.
- Cost benefit analysis (CBA) is appropriate when there are practical options to con-

sider. To be an effective aid to decision-making, CBAs should be based on good

practice, and in particular should aim to meet the following criteria. They should

be:
- structured;
- comFrehensive, including social impacs, environmental effects, and other

material effects (e.g. trade implications);
- timelY;
- ftansparent, identifying, quantified and non-quantified, impacts, as well

as relevant assumptions and the inevitable uncertainties;
- based on the best information available;
- cost-effective, in that resources should be proportionate to predicted

impacts;
- fit forpurpose, so thatdecision-makers and sakeholders feel a reasonable

job has been done given time and resource constraints.

Remark No 4: CBA should be integrated into ttre decision-making process.

The role of CBA should be clearly identified and well understood. It needs to be part of
an on-going policy process, with the CBA refined as the policy is refined.

Consultation is an important feature of the whole policy process. It is also important for
ttre CBA. Initial results should provide an oppornurity for people to respond before a decision

is taken.
CBA techniques can also be used as part of a continuous process of monitoring, review and

improvement. Evaluation studies of ttris kind can provide useful insighs and possibly suggest

changes that may be necessary to increase effectiveness.

Remark No 5: CBA informs but does not dictate the decision.

It is important to say this explicitly. Whether or not to implement a particular health and

safety policy is a political judgement. The cost-benefit balance will be only one factor
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affecting ttris decision although, if the analysis is thorough and widely accepted, it may be
an influential factor.

Practice
Practice is taken t0 mean what achrally happens at the workplace, through action taken by
business to improve health and safefy. Practice will, of course, be affected by the need to
comply with legislation and meet other standards, such as those set by hsurers. Nevertheless,
both strategic and day-to-day decisions taken by industry have implications for the health
and safety of employees, and the general public. So attempts to influence ttre climate in which
business and other interested parties in the health and safety 'system' operate should have
an impact on the nt mbers of work accidents and occupational ill health.

Remark No 6: Managers need better information system to understand the effects of
occupational safety and health on their business.

The Framework Directive's requirement for risk assessments provides a platform for raising
health and safety standards in enterprises. Information on costs and benefits can usefully
be brought into this process, e.g. one of the consequences of ahazard being realised may
be financial loss.
This requires reliable information on the full costs to the business of poor health and safety
and the benefits from prevention. In practice, this information is not usually available from
staldard accounting or management information systems - or, rather, only certain costs and
benefit items are 'visible' , the remainder being 'invisible'. Hence, changes and improvements
in information systems are likely to be a pre-condition for improved health and safety
management.

Remark No 7: A range of good techniques is available to managers.

Work carried out by HSE and the Danish Working Environment Service for DG V looked
at existing studies of how firrns improved their inforrnation on the full costs of accident and
ill health. It identified two approaches to measurement: one based on the use of personal
information, the other based on direct measurement of the consequences.
Papers presented at this conference have also identified a number of practical ways in which
firms can improve healttr and safety, yet reduce their costs. Models of this kind vary in their
complexity, and in their inforrnation requirements, and managers would need to use
techniques that were appropriate for their company.
It is also vital to involve employees in the process. They are often the people who know
most about the causes and consequences of accidents and ilhess, and can advise on simple
means of preverting them.
However, one common feature of all these techniques is that they take time and money to
collect the supporting information and to apply it. Managers will need to be convinced that
this is a good use of company money.

Remark No 8: OSH professionals, public authorities, and others need to energise
business, and talk to them in their own language.
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OSH professionals and public authorities will need to 'sell' the benefits of a preventive
approach to indusfty. This is a major cornmunications task, and it requires careful attention
to style. For exanrple, argunents about the benefits of reduced compensation paymens arising
from preventive measures may resonate with the Finance Director, but may be less influential
to a manager who placed greatil weight on market share or customer satisfaction.
Publicity campaigns are an importatrt part of this communications process. Two examples
of campaigns with a strong cost-benefit theme are OSHA's Safety Pays Initiative and the

HSE's Good Health is Good Business campaign. To say a little about the latter:
- it was launched May 1995, and takes place over several years, including several

phases;

- it features a number of media, in partrership with external organisations;
- the costs of ill health is one key message; others include: managing health risks

need not be difficult or expensive; most ttrings can be ackled by the enterprise itself;

action must match risk; and the regulator is there to help.

Research
Finally, some key themes for the future research agenda. This is not a complete set of
headings - no doubt research could uncover useful information in many areas; rather, it
provides an indication of areas where research may be of particular value.

Remark No 9: We need more enterprise-level studies.

Many of the cost-benefit issues surrounding the benefits of improved health ald safety can

only be tested at the enterprise level; for example, impacts on business disruption, quality
and productivity.
There are already a number of enterprise-level studies around. Future studies may need to
cover a wider set of issues, such as 'before and after' studies of health and safety
interventions. The SME dimension also needs to be considered, even though information
is limited
It is worth mentioning here the SHAPE project, funded by the European Comrnission, which
will include a number of enterprises in each Member Stage. A cross-national study of this
kind should be particularly illuminating.
It is also important ttrat the potential synergies from these studies are realised. As the

'database' of studies of this kind expands, it would be helpful if findings are synthesised
and disseminated. This may be ar area where the European Agency has a role to play.

Remark No 10: Researchers should look beyond the direct effects of OSH measures.

Much of the research into costs and benefits, as well as practical applications of CBA, has

focused on the direct effects - the costs of compliance and the reductions in risk achieved.
This is understandable, and indeed an appropriate priority when inforrnation is limited, but
our undershnding of the cost-benefit issues would be enriched by research looking at wider
effects:
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looking at how costs and benefits change over time; i.e. dynamic efficiency effects
of the kind hypothesised in the envirorunent literature, (although there is little
concrete evidence as yet);
assessing the cumulative impact of OSH measures, e.g. their impact on enffepreneur-
ial time and small firrn fonnation;
testing for the existence of 'spin-off' effects, e.g. on overall management quality.

Remark No 11: To do a good CBA, we need to know more about public and individual
values.

'Values'here is a reference to the ethical dimension, not to motretary valuation alone.
Research into people's attitudes and behaviour can help formalise, identify and clarify the
points where different subjective values become important in influencing the debate. Issues
might include:
- research into the ethical principles the public wish to see adopted in managing and

controlling risk;
- the accepability of cost-benefit based approaches to managemert and control: and
- how the (well documented) research on risk perception can be used to inforrn

practical decisions otr maragement and control.
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The European Union persPective

Presented on behalf op P. Flynn by G. Aresini.
European Commission

I am delighted to be here at this conference on occupational safety and health.

I regard health and safety at work as a high priority, and I intend to go on the offensive to

keep it high on the political agenda.

The new strategy on health and safety at work
That is why I have asked my services to prepare a strategy for the development of health

and safety policy which will be presented to the tripartite Advisory Committee on safety,

hygiene and health protection at work in September.

Let me skerch in briefly some of the issues that our health and safety strategy must address.

Major economic and industrial changes are takhg place across the EU. The service sector

continues to grow. lncreasingly, it is offering oppornrnities to part time and casual workers.
Much of the work is being done through contracts.
There are new hazards. With the decline of traditional industries, heavy industry dsks are

fewer. But they have been replaced by new computer controlled processes, new chemical

substances and new work practices in firms that have down-sized or resorted to more

sub-contracting.
There are new concems and expectations among the public about long-term forms of ill health

and about stress.

We need to ensure that all workers benefit from the same guarantees of health and safety.

When esablishing new priorities, we need to draw on the best sources of knowledge about

existrrg and emerging risks at work.
We need to make the best use of the resources and knowledge available to the Commission,

to the Member States and to the Social Partners and acquired since the establishing of the

1995 Community Programme on safety, hygiene and health at work.

Costs and Benefits
An important part of our strategy will be to drive home a message alrd that message is on

two fronts. That health and safety is a basic right urd that the costs of badly managed health

and safety are unacceptable.

This conference will provide an important contribution to that message. You have been

analysing and exchanging information on the benefits gained when firms integrate health

and safety standards within good management.

You have looked at studies which have estimated the socio-economic costs of work-related
illness to be between I arrd 3% of countries' GNP.

Strdies that also show flrat occupational accidents and diseases result in direct loss of added

value for companies through loss of productivity, loss of quality and increased production
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costs. This is almost certainly draining off around 0.5% of the GDP of the whole European
Union.

The problem is not the measures to prevent accidents and diseases, but the problem is that
enterprises have not been successfrrl in the implementrtion of the existing sandards. Managers
are expected to be tough on costs, but they should also be tough otr the causes of accidents
and diseases, as these give rise to costs both for enterprises and for Governments. It is a
sign of bad management to have high rates of accidents and diseases in an enterprises.

When I ffavel, I often ake the opportunity to visit businesses, factories and plants. I know
from these visits that well run, successfirl businesses never hesitate to make health and safety
a priority for their workers. They see it as an integral part of good management. They
cerainly do not believe that taking accourt of health and satbty factors makes their compary
less effective.

Europe, like the United Sates, is a relatively autonomous economic entity. Production within
Europe covers 92% of our needs - the remaining 8% beng imports which are balanced of
course, against our exports. Trade within ttre Union has doubled in the last thirty years and
is set to increase as ffade barriers come down and companies start waking up to the size and
potential of the European market. We do not need to fear social progress in Europe.

Employment
At present, there is much emphasis on job creation. Obviously, this is important. But Article
2 of the Treaty of the European Union places equal emphasis on raising the standard of
working and living. The emphasis on employment rates in the Union should not be a pretext
to reduce safety and health at the workplace quite the opposite. Puuing the health of workers
at risk is not a way to compete successfully.

It is equally true tlnt the emphasis on good working conditions reveals the EU 45 fsing aware
of the real needs of its citizens. There is a message to be put across here, a message that
is more than a question of moral values. It is also about competitiveness. And as we move
towards the further integration of
rope and to the enlargement of the Union, that dual message is increasingly imporAnt.

Information and the strategy
Inforrnation is always an important element of ary strategy. It is particularly so in health
and safety. To inform about best practice so that enterprises can improve their health and
safety standards and so workers can demand better health conditions.

The Commission receives valuable help in this regard from the new European Agency for
safeqr aud health at work in Bilbao and from the Dublin Foundation. The Bilbao Agency
has started to develop a health and safety infonnation network with Member States; we will
have the first results later this year. Next year I also expect to receive an overview of the
current state of occupational health and safety in Europe, to be folowed by a series of reports
on specific areas of activity.
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The process of getting information and material on best practice in health and safety to all
secton of industry - including small and medium sized firms - has been much enhanced by

the introduction of information and communication technologies. The development of this

process will be an important part of the new strategy.

The role of safe
It will also contribute to SAFE, the programme on Safety Actions for Europe, which the

Commission has proposed, at the European Parliament's invitation. Its general aim is to

make existing legislation accessible, visible and usable to small and medium-sized companies,

for example through the exchange of experience. It will be ar important part of our strategy

to get information to where it is needed and to spread the message about the benefits of well
managed health and safety.

Much of the programme will consist of publicity-generatiflg events organised within
individual companies. They will offer practical demonstrations of effective ways of meeting

the requirements of health and safety directives.

There will also be a database of good practice which will be put together and managed by

the European Agency. It will show why and how particular approaches are to be preferred

and what the economic implications of the various options are. It will seek to spread examples

of sound experience throughout the Union.

The European Week on health and safety at work in October and the Fihn and Multimedia
Festival in Edinburgh next year will help encourage new forms of communication and

publicise the message of health and safety.

Legislation
We have a strong body of legislation in place and our strategy will be to up-date and add

to it where necessary. I believe most of the current activities, such as the proposal for a
directive on carcinogens, are on the right track. I cerainly anticipate progress on the proposed

directive on scaffolding, which I believe will be a significant contribution to safety in the

construction industry.

Implementation and enforcement of legislation
It is equally important that the existing legislation is properly enforced. Now is the time to

ensure the full transposition, implementation and equivalert enforcement of that legislation.
Without this, there will be no "level playing field" between Member States.

hr the light of the assessment made last Jaluary, some Member States seem to be slow in
fulhlling ftreir commifnents. This, ladies md gentlemen, is not acceptable. The Commission

has already referred a number of Member States to the Court of Justice and we will not
hesiate to pursue these matters further, although our aim is to improve implementation so

that this action is not necessary. A clearly successful approach, since the rate of
implementation has gone from 307o at the end of 1994 to 9l % at the current time.
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Lr order to promote equivalent enforcement in the Member States and to avoid penalising
groups of workers and distortion of competition between firms, the Commission set up the
Senior Labour Inspectors' Committee in 1995. This body deals with questions related to
labour inspect orates and the enforcement of legislation and ensures a useful exchange of
experience.

We intend to launch a wide debate on implementation following receipt later this year of
Member State's implementation reports, as required by the directives. These should give
us a complete picture of the status, problems of implementation and enforcement, and
effficiency of the adopted legislation and enable us to launch a debate in the different for
a, such as the Advisory Committee, ECOSOC and ttre European Parliarnent. We also expect
that the Council will debate the issue following its own Resolution of 27 March 1995 on
transposition and application of Community social legislation.

The issue of enlargement
On one last point, let me say a word or two about the question of health and safety in the
enlargement process and in the area of international relations. You will appreciate that the
whole question of enlargement is a matter of considerable importance for the Commission
and one which involves a great deal of effort for everyone involved.

As I have indicated, our strategy is that companies in the European Union should compete
on quality, productivity, iturovation, not by putting workers health at risk. Applicant countries
will be obliged to ensure that, by the date of accession, their legislation is in line with
European Union legislation.

Our perception is that the majority of the applicant countries are clearly moving towards,
not only the incorporation of the legislation but also adapting their social dialogue and
inspection activities so as to be able to reach effective application and enforcement.

Conclusion
Ladies and gentlemen, I have today talked about why health and safety should be made a
high profile issue and the stategy that we propose for achieving this. I would like to invite
you to contribute to the development of our strategy. To seud me your best ideas and
suggestions.

But let me in conclusion request your support. I urge you to leave this conference with the
intention of spreading the message that health and safety does not reduce competitiveness
or productivity. On the contrary, social policy is a productive factor.

To reduce risk is to reduce disruptiou. It improves production and makes for a more secure
and more motivated work force. That is what social policy is all about.

And that is what the European social model is all about. It seeks to combine productivity
and solidarity, a process in which health and safety plays a crucial rol.
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You have had a very successful conference. I am confident that this event will contribute
much to helping us to raise the profile of health and safety in the European Union.

Thank you
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Prospects for Research on the Costs of Occupational
Safety and Health, a Macroeconomic Perspective.

F. den Butter
Free University

Amsterdam, The Netherlands

It may be usefrrl at ttre end of the panel discussion to consider the cos$ of occupational safety
and health forur the perspective of macroeconomics and labour economics. In doing so I
rcalize that my remarks may fall somewhat outside the scope of the previous discussions
of the panel and of most papers presented at this conference. Therefore I may be at risk to
be seen as the person from another planet. However, I believe that this macro perspective
can shed light on questions which are relevant for funrre research on the costs of occupational
safety and health. As each member of the panel was asked to concentrate on two points in
this discussion, I will raise in the following two research questions which I think are crucial
at the macro level. I will concentrate on the costs rather than on the benefits of working
conditions and hence drift away from the concept of cost-benefit analysis which has been
a major theme of this conference.

To start wittr it should be emphasized that the costs of working conditions are part of labour
costs and come on top of other payments that employers have to make for utilizing labour
as production factor. These costs of working conditions should be considered as production
costs and should, in principle, be reflected in the product price. Two types of costs of
working conditions can be distinguished. On the one hand, there are what I will call the
incidence costs: these are the coss associated with occupational diseases and accidents. On
the other hand, there are the prevention costso which e.g. include the invesfinents in better
working conditions. Total costs are then equal to incidence costs plus prevention costs.

The first major research question relates to the trade-off between prevention costs and
incidence costs at the macro level. Or to put it more bluntly: the question whether more
safety still pays. Obviously prevention costs are made in order to induce a decrease in
incidence costs, but investuents in prevention are only economically worthwhile if the
decrease in incidence costs is larger than the increase in prevention costs. So it is a question
of calculating a trade-off rather than of making a cost-benefit analysis. This distinction is
indeed more than a mere vocabulary issue as was remarked previously in the panel discussion.
According to ftre cenfral paradigm of economics a rational agent will minimize costs. In that
case the optimal combination of prevention costs and incidence costs will be reached when
the marginal increase in prevention costs equals the marginal decrease in incidence costs.
In other words: the optimum is reached when one additional Euro invested in prevention
leads to one Euro less incidence coss. Within ttris line of argumentation one can only speak
of "benefits" in case the ratio of incidence costs and prevention costs is not in its optimurn
and when benefits can be achieved by moving towards the optimum. Of course, a cost-benefit
analysis is usefrrl at the micro level to select those investnents in better working conditions,
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which have the highest rates of return. This best choice is implicit in the assurnption of
rational agents. Hence the trade-off regards the question about how much investnents and

the cost-benefit analysis about what investrnents.

It should be emphasized tlut the incidence costs do not only comprise direct economic costs

which have a money value, such as the costs of foregone production due to illness or

disability, or damage costs due to accidents. These incidence costs also include non-monetized

costs, or indirect costs, of occupational diseases and accidents. We can think of human costs

and of the ethical dimension of insufficient occupational safety and health. This has been

mentioned several times during this conference. Economists are Yery well aware of the fact

ttrat ttrere is more than ttre money value of a worker and economic welfare theory takes that

into account. Hence, these costs should be included when calculating the overall costs of
working conditions.

Moreover, the existence of externalities at the macro level may cause the optimal ratio of
incidence and prevention to be different at the macro level than at the micro level. It strikes

me that such eiternalities of occupational safety urd health were only occasionally mentioned

during the conference. On the one hand there can be positive externalities from investrnents

in better working conditions due to spifl-overs and accumulation of technology knowledge.

On the other hand, occupational diseases and accidents rnay bring about negative externalities,

that firms do not take into account when making their decisions on working conditions.

Admiffedly, I know of little theoretical research on optimal prevention in labour economics

but it seems that there can be an analogy with the optimal maintenance schemes of machines

ftom the operation research literaturel. However, it is clear that ttris methodology for the

production factor capiAl cannot just be transposed to a meflrodology for the production factor

Iabour: it is the human factor which stays between men and machines'

A major impediment for urvestigating this first research question on the trade-off between

prevention and incidence is a lack of data. Firstly there is a need for time series data on

ih, -".ro*nomic incidence and prevention costs. The study by Koningsveld en Mossink

which has estimated gross macroeconomic costs of working conditions in the Netherlands

forone year, namely for 1995, is a first step into this direction2. Secondly, in order to get

a good picture of the micro/macro linkages also panel data are needed on incidence and

p.Luerrtio, costs at ttre finn level. These panel data should relate to a representative sample

of nrros which is much more relevant from the scientific point of view than a set of case

studies or cost-benefit analyses. Moreover, in order to make research comparable for various

countries, it is essential that ttrese data should be collected in a uniform manner. This aspect

has also been stressed during the conference.

The second major research question regards, in my opinion, the reason for governments

to intervene in rnatters of occupational safety and health. Why doesn't the governrnent leave

it to social parfilers, the employers and employees, to come to an agreement on working

conditions? Io that cas. invesfinents in occupational safety and health and labour conditions

could be part of collective labour agreements and its costs could be directly urcluded into

the product price. Now, with government intervention a major part of these costs are paid
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by the government and hence by the taxpayers. According to the study of Koningsveld and
Mossink this amounts to about 60% n the Netherlands, albeit that this amount may be
overestimated due to the estimation method of the incidence costs.

It appears that for government intervention the same argument holds as in the case of social
security, compulsory old age pensions and compulsory insurances, namely the argument
of asymmetric and imperfect information of workers and employers. It is for this reason
that publicity on the necessity and gains of good working conditions is essential, as was
rernarked earter in the conference. Again there is a trade.off associated with government
intervention. No government intervention would evoke negative externalities with respect
to incidence. In that case a part of the costs would as yet be carried by the govemment, e.g.
foregone tax income, social costs and loss of human capial. With no govenment intervention
it would be very difficult to internalize those externalities; may be these externalities are
difficult to intemalize anyhow. On the other hand, with government intervention we have,
like with social security, the moral hazard, problem. Moreover, govemment intervention
rnay lead to an unwarranted redistribufon of costs: high risk production methods may bear
too low costs whereas low risk production methods will bear high costs and become relatively
too expensive. So there will be no definite answer to the question whether, or if so, in what
way the govemment should intervene. But at 1s451 rhis question seems relevant in timss wtrga
the government is reconsidering its role and influence in many parts of the economy.

Notes
l. See e.g. R.E. Barlow and F. Proschan, 1965, Mathematical Theory of

Reliability (Wiley & Sons, New York), Chapter 4.

2. E.A.P. Koningsveld and J.C.M. Mossink (ed.), L997, Kernciifers
Maatschappelijke Kosten Arbeidsomstandigheden (Key figures on the
macroeconomic costs of working conditions), NIA-TNO Report 95-110.
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Concluding remarks to the conference

F. de Grave
State Secretary for Social Affairs and Employment

The Hague, The Netherlands

Final speech by State Secretary for Social Affairs and Employment Mr. De Grave at
the conference Costs and Benefits of the Policy on Working Conditions on 30 May
1997 in Scheveningen.

Now that we have arrived at the end of our conference I would like to summarize the

outcome and convey a very important massage to the European Commission.

We agree that we will have to work on substantial improvements on working conditions in
Europe. Because our aim is to make working in Europe healthier and safer. Our aim is that
employees are content with the conditions under which they have to work. Our aim is that
they reach the age of retirement in good health. And our aim is that the costs related to
hazardous and unhealthy work are drastically cut down.

In order to establish whether we are on the right track in the dffierent countries and whether
the pace that we are keeping is high enough, we will have to try to accurately define the

objectives of a policy on working conditions on short notice. These objectives must be

realistic, but also ambitious. Just as we have established target figures for environmental
policies regarding the emission of toxic material, we may determine in a policy on working
conditions how far we want to reduce occupational illness and accidents and sick leave. In
concrete and verifiable figures.

This requires a European monitoring system that provides us with comparable data on the

development of occupational risks and sick leave among employees in the member states.

Shoutd a member state make insufficient progress in combatting occupational risks and sick
leave, the commission should sound the alarm. That will keep the member states alert. It
will be an incentive for them to increase their efforts to improve their policy on working
conditions.

During this conference we have extensively discussed the question of how a policy on

working conditions can be structured most effectively, who will have to take on the

responsibility for such policy, how the enhancement of working conditions can best be

monitored. And of course, the matter of costs and benefits. These discussions were most
enlightening.

But I don't think we have reached our goal yet. It will take more research to answer the
question which policy will be most effective to improve working conditions. It is very
important that we should always try to find measures that will gain the trust of the people

involved. Employees must literally feel the improvement of their working conditions,
employers must feel this improvement financially.
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Only after this balance has been reached, a policy on working conditions will be credible
and convincing. And only a policy on working conditions that is credible and convincing
will be put to practice. A policy that is regarded as harfipering and inefficient will be evaded

in many and resourceful ways.

In this context the appropriate measurement is equally important. Excessive burdens, too
many administrative obligations, unnecessary detailing do not favour the credibility.
Therefore I strongly promote the idea of a working conditions system that combines

simplicity and effectiveness, that is flexible and that has the support of both employers and

employees. Also a system that challenges the social partners to find the most feasible route
for themselves. But always under the scrutiny of the govemment. For if the social partners

do not perform satisfactorily, the govemment may not remain idle.

In the period to come we also have to carefully study the working condition policy in the
smallest companies. Especially as to how we can find a reasonable balance between

administrative obligations we impose and the benefits connected to them. We may ask

ourselves whether it is wise to put too heavy a burden of regulations on the relation between

for instance one employer and his sole employee.

Howeveq this can in no way affect the importance of rules that provide a basic level of
protection. These rules are indispensable, especially in an age of transnational labour and

flexible work relations. We must avoid the flexible work force becoming a new high-risk
group.

Many countries would like the European regulations to be simplified. Other countries prefer

the regulations to be as detailed as possible. This has become evident form this conference. I
think that when European objective regulations are structured in such a way that the

member states have enough room for their own detailing, with regard to the objectives for
the reduction of occupational hazards and sick leave, the various differing opinions in the

individual member states should be met.

And I can well imagine that the emphasis will be on legislation that stipulates expert support
and fiinancial incentives. In that case the need for more detailed standards would objectively
be less. Moreover, it would allow for more consideration with the different situations in the

various member states with regard to the way in which legislation must be implemented.

One item I am particularly intent on in the context of working conditions legislation is

enforcement. In all member states there should be sufficient supervision in order to
guarantee that the rules are complied with and that the objectives are seriously pursued.

In this respect I totally agree with Commissioner Flynn. Later this year we will have to
critically discuss the implementation and enforcement of guidelines. Apart from that
evaluation, we must also conduct broader discussions about the effectiveness ofregulations
and about the best strategy for improving the policy on working conditions. In that broad
discussion three items must feature.

390



Firstly and most importantly, our primary goal must be to formulate measurable objectives
for the reduction of occupational hazards and sick leave. Also, we will have to discuss the
broadening and professionalization of expert support by working condition services. Finally,
this autumn we will again have to intensely discuss the enhancement of the effectiveness of
regulations, where possible by making legislation more simple and flexible.

With regard to this last item, simplification and flexibility, I still sense some reluctance from
the part of the Commission. I can understand that to a certain extent. Some member states

may not yet be ready to deal with that. However, European regulations should not cramp

member states who do not have a need for simplification and flexibility. This is the message

I wish to convey to the European Commission at the conclusion of this conference.
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