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l. Introduction

1. Introduction
This thesis is about the impact of labour market regulation on economic performance.
This is a hotly debated issue, both in the policy arena as well as among economic
scholars. Two topics surfaced at the centre of attention recently: First, does de-
regulation of the labour market reduce unemployment as proposed by OECD (2O06a),

IMF (2003a) and Nickell et al. (2005)? Second, does deregulation of labour markets
positively influence labour productivity growth and innovation as suggested by
OECD (2007a) and Nicoletti and Scarpetta (2003)? This thesis will address these two
questions.

The mainstream, orthodoxl, economic view has a clear answer to these questions. As
the IMF (2003a, p. 129) puts it: "leading international institutions - the IMF, OECD
and the European Commission - have long argued that the causes of unemployment
can be found in labor market institutions. Accordingly, countries with high
unemployment have been repeatedly urged to undertake comprehensive structural
reforms to reduce labor market rigidities."

With regard to negative effects of rigid labour markets on productivity, Cohen et al.
(2004) state: "The basic hypothesis relating policy and regulations to incentives for
innovation and adoption is non-controversial, that is, policy barriers to resources
being allocated to their highest valued use may have an adverse impact on economic
performance in general, and on productivity growth in particular" (p.71).

Bassanini and Ernst (2002b, p. 391) put it like this: "Institutions that make post-
innovation employment adjustment more difficult or costly are likely to reduce
innovation rents accruing to firms and hence innovative effort."

Following the mainstream literature, the debate on the effect of labour market
institutions on productivity and employment can be short. The policy advice says:
Governments should make labour markets more flexible. This thesis questions the
plea for flexible labour markets.

Mainstream economics recognizes that there are 'good' as well as 'bad' institutions.
In general, 'bad' institutions are supposed to cause fiictions in the market: they
hamper the adjustment process of the fiee market. They make the labour market more
rigid. Hence in the orthodox parlance, they are called "rigid labour market
institutions." They are, for instance, hypothesised to deter potentially growing firms
fiom hiring new labour, or to prevent firms lrom experimenting with more efficient
production techniques. Among labour market institutions that are typically suspected
to cause rigidity are firing protection legislation, strong unions, minimum wages,
taxes and unemployment benefits. The 'good' labour market institutions help the
market to adjust more smoothly. Activating labour market policies designed to help
unemployed people into new jobs are an example of a 'good' institution.

' 'Orthodox' refers to the neoclassical approach. The distinctive characteristic of the neoclassical
approach is its emphasis on the existence and properties ol'a stable and optimal equilibrium in a

clearing (labour) market. This broad definition encompasses approaches likc lhe Walrasian, New
Classical and New Keynesian theory.



Labour market flexibility, productivity and employment

This thesis will focus on rigid labour market institutions. This choice is motivated
with an eye to practical relevance, because many policy recommendations of
international organisations like the OECD, EU and IMF centre around them.
Governments' attempts to remove these rigid labour market institutions encounter
societal resistance. This is not surprising when we realise that rigid institutions, are -
for most workers - "protective labour market institutions" (Howell et al. 2007).
Employment protection reduces job uncertainty, strong unions help to raise workers'
incomes, minimum wages function as a wage-floor, etcetera.

The focus of the thesis will be on 20 OECD countries from the 1960s to the present.
This makes the study relevant for contemporary policy discussions. The mainstream
economic approach will be compared with alternative, heterodox, economic
approaches. The point of departure will be to introduce the mainstream explanation
for a phenomenon. Then we will critically investigate this explanation both on
theoretical and empirical grounds.

1.1. The development of unemployment

Figure 1.1 depicts the development of unemployment for the 20 OECD countries that
are the focus ofthe thesis.
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We observe that nearly all countries had a low unemployment rate in the 1960s and
the first half of the 1970s. Unemployment started to rise during the oil crisis in the
second half of the 1970s, in nearly all countries. The rise continued up to the 1980s.

During the 1980s, the experience ofdifferent countries started to divert.
In the US, for instance, unemployment returned to "normal" values over the 1980s. In
France and Germany, on the other hand, unemployment remained high or climbed
even further, reaching a rate of 7.2Vc (Germany 1985) or l2.3Vo (France 1994).
Mainstream economists have attributed the sluggish unemployment performance of
Germany and France to excessive rigidity in the labour market (Nickell et al. 2005;
Blanchard and Wolfers 2000).
Indeed, Germany and France do exhibit more rigid labour markets than the US, in the
sense that they have stricter employment protection legislation, more powerful unions
and higher unemployment benefits. However, a closer look at Figure l.l would
inspire a more nuanced view on whether rigid labour markets cause unemployment.
Comparing Canada and the US, we see that unemployment kept rising in Canada (to a

rate of 11.87o in 1983) and hardly came down. This happened in spite of Canadian
labour markets being nearly as flexible as that of the US2. On the other hand,
countries like The Netherlands and Austria show low unemployment rates, in spite of
having labour markets that are approximately as rigid as those in Germany and
France. Such observations inspire a critical stance toward the mainstream explanation
of unemployment.

The development of labour productivity

1.2 depicts the growth of labour productivity for the same countries as in
1.1 over roughly the same period.

2 Also, Howell (2005, figure l.l) points out that, in the I950s, the US had the highest unemployment
rate of this group of countries, while at that time European labour markets would have to be considered
more rigid already.

1.2.

Figure
Figure
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We observe that most countries have suffered a productivity growth slowdown over
the 1970s and the 1980s. On first inspection this holds both for countries with rigid
labour markets as well as for countries with flexible labour markets, although the
decline in countries with rigid labour markets started from higher growth rates. The
mainstream hypothesis would predict the more flexible countries like the US, UK,
Australia and New Zealand to run ahead of the more rigid countries in terms of
productivity growth (see for instance Siebert 1997; Nicoletti and Scarpetta 2003;
Cohen et al.2O04; OECD 2003b; OECD 2007a). The data presented in Figure 1.2 do
not suggest that this hypothesis holds empirically.

However, if we compare the development of the growth of real wages (see Figure L3)
with the development of productivity growth, some commonalities can be observed.
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We see that, akin to productivity growth, wage growth has dropped over this period
for most countries. In this thesis, it will be argued that this is not a coincidence. While
neoclassical economists would see the drop in wage growth as a consequence of the

drop in labour productivity growth, this thesis will make arguments in favour of
considering that there might also be an opposite causality: The drop in wage growth
may have contributed to a slowdown in labour productivity groMh. A mainstream
economist would hypothesise that the causality runs exclusively the other way around.

Although we do not deny that causality runs this way, we do point out that there might
also be a causal link fiom wages to productivity. This seems logical, for instance if we
acknowledge that a wage rise is a strong incentive for firms to economise on labour.
In other words: to increase labour productivity. Chapter 5 addresses this topic.

1.3. Research approach

Inspired by the initial observations sketched above, research questions will be

developed by critically reviewing the mainstream theoretical explanation for
unemployment and productivity growth respectively. We will discuss some critical
assumptions of these explanations: what assumptions are vital for the predictions of
the model? How realistic are those assumptions? What happens if the assumptions are

altered? The research methodology combines both a deductive and an inductive
approach. It is deductive in the critical examination of key assumptions and their
consequences. It is inductive in empirically testing the relevance of critical
assumptions. In other words, next to critically reviewing theory, mainstream
hypotheses will be empirically tested and contrasted with alternative hypotheses that
follow from altering some of the fundamental assumptions. Econometrics is employed
as a research tool.

1.4. Outline of the thesis

Chapters 2 and 4 deal with the question whether we need more flexible labour
markets for the sake of reducing unemployment. Chapter 2 provides the reader with a

review of theoretical and empirical considerations that surround the NAIRU (Non
Accelerating lnflation Rate of Unemployment) hypothesis. The NAIRU hypothesis
reads that unemployment is caused by too rigid labour markets (Cartn and Soskice
1990, Layard et al. l99l). Furthermore, NAIRU theory assumes that unemployment is

needed to discipline wage earners: when unemployment is too low, their wage

demands will cause a wage-price spiral.
The discussion of the NAIRU is structured around developments in theoretical and

empirical literature since the appearance of the OECD Jobs Study (1994b). This study
propagated very influential policy recommendations. The recommendations spurred

member countries to deregulate labour markets. Apart fiom its policy impact, the
study had a profound effect on scholarly research, inspiring efforts at acquiring
relevant data for testing the NAIRU hypothesis.
It will be argued that the OECD Jobs Study recommendations are based on theoretical
beliefs rather than on empirical evidence. This leads us to dive into the theoretical
structure behind the NAIRU hypothesis. We will spell out critical assumptions that
support this theory. Next, the validity of these assumptions will be assessed. And we
will see what is left over of the NAIRU hypothesis when they are changed.
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The empirical part of chapter 2 reviews the most influential studies that test the

NAIRU hypothesis. We will see that the evidence for the hypothesis suffers from a

lack of robustness. For example, Baker et al. (2005) show that small changes into the

empirical set up - like adding a few years, or updating an indicator - lead to
substantial changes in the estimation results, with parameters becoming (in)significant
or sometimes even changing sign.

Chapter 4 deals with a robustness contest of a NAIRU explanation of unemployment
and compares it to a Keynesian explanation of unemployment. It will be demonstrated
that the influential study of Nickell et al. (2OO5) lacks robustness even if the same

model is applied to the same dataset, but with small and seemingly innocent (but

plausible) changes made to the exact specification, like adding an extra lag of
unemployment. This finding will be compared with a Keynesian explanation of
unemployment that centres on effective demand.

Chapters 3, 5 and 6 deal with the effect of rigid labour markets on productivity
growth. Chapter 3 reviews theoretical and empirical studies. The theoretical part

contrasts the neoclassical approach with heterodox approaches. It will be shown that
even within neoclassical theory, there are arguments in favour of rigid labour markets.

The empirical evidence leads us to support the idea that rigid labour markets spur
labour productivity.
Chapter 5 theoretically and empirically analyses the question: what is the impact of
wage growth on labour productivity? We find that a higher wage growth contributes
to a higher productivity growth. This finding challenges the mainstream contention
that flexible labour markets allow for downwardly adjustable wages and thereby spur
labour productivity.
Chapter 6 provides a robustness analysis of the results found in chapter 5. We
estimate the same relationship using a different estimation approach. Furthermore, we

broaden the analysis by including the share of wages in National Income in the model.
We confirm the results found in chapter 5. On top of this, we find that a higher wage
share raises productivity. Chapter 7 covers our conclusions.
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2. Do we really need more flexible labour markets to solve the
unemployment problem?

2.1. Introduction: A first look at the unemployment problem

"The persistence of high unemployment in a number of industrial countries - notably
in continental Europe - is arguably one of the most striking economic policy failures
of the last two decades. A wide range of analysts and international organisations -
including the European Commission, the Organisation for Economic Cooperation and
Development (OECD), and the International Monetary Fund (IMF) - have argued that
the causes of high unemployment can be found in labor market institutions. (...)
Accordingly, countries with high unemployment have been repeatedly urged to
undertake comprehensive structural reforms to reduce 'labor market rigidities'." (IMF
2003b, p.129)

The quote above illustrates the dominant view on the incidence and cause of
unemployment. It holds that labour markets are too rigid (Saint-Paul 2004; IMF
1999a) and points to the following institutions as primary suspects for causing
unemployment: extensive firing restrictions, strong trade unions, high unemployment
beneflts of long duration, high labour taxes and the absence of activating labour
market policies. All these institutional arrangements are supposed to hamper the

clearing function of the labour market, impeding supply as well as demand (OECD
2007b);
The diagnosis that unemployment is caused by labour market rigidities is not new. It
was earlier advanced by the OECD Jobs Study (OECD 1994b). The latter inspired a
wide literature arguing that the European unemployment problem is due to labour
market rigidity.

This chapter critically assesses the claim that unemployment is caused by rigid labour
markets. The structure of the chapter is as follows. We start by looking in more detail
into the OECD Jobs Study (1994b) and how it arrived at the labour market rigidity
diagnosis. Next, we deal with the theoretical foundations of the diagnosis. Then, we
discuss recent attempts at testing the diagnosis of rigidity as a cause of
unemployment. In paragraph 2.4 we conclude that the empirical evidence is rather
weak. This leads us to the question: is the evidence wrong (as some scholars have
suggested) and/or is there something wrong with the theory that backs the rigidity
view?

2.2. The OECD Jobs Study: unemployment through igid labour markets

Faced with persistently high unemployment in a number of its member states, the
governments of the OECD member states mandated the OECD to start research on the
underlying causes and possible solutions of this problem. This research crystallised in
the OECD Jobs Study (1994b). In its policy recommendations, the report sketches the
strategy to resolve the unemployment problem. 5 out of the 9 recommendations
concern the labour market; as is illustrated by the following quote:

"3. Increase flexibility of working time (both short-term and life-time) voluntarily
sought by workers and employers.

il
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5. Make wage and labour costs more flexible by removing restrictions that prevent
wages fiom reflecting local conditions and individual skill levels, in particular of
younger workers.
6. Reform employment security provisions that inhibit the expansion of employment
in the private sector.
7. Strengthen the emphasis on active labour market policies and reinforce their
effectiveness.
9. Reform unemployment and related benefit systems - and their interaction with the
tax system - such that societies'fundamental equity goals are achieved in ways that
impinge far less on the efficient functioning of labour markets." (OECD 1994b).

The language of these recommendations is rather diplomatic. A second reading tells
us in what direction the OECD report intends to push reforms. Recommendations 5, 6
and 9 aim at making wages more flexible tn downward direction. Recommendation 3

aims at enlarging the supply of labour. This reinforces the effect of the other
recommendations because a larger labour supply keeps wage demands in check.
Recommendation 7 can also be seen in this light: active labour market policies
increase labour supply.

In spite of the force by which the policy recommendations are presented, the OECD
recognises in its introduction that it actually misses a number of relevant data for
testing backing their diagnosis and for an empirical assessment of the effect of the
proposed policy recommendations: "No avenue of research was excluded in seeking
both the causes of unemployment and appropriate solutions. Numerous gaps in
available data made this task more difficult, and a number of questions persist."
(OECD 1994b, foreword). In fact, the recommendations of the OECD in 1994 were
almost entirely based on theory. The search for empirical 'Justification" has

subsequently inspired economic research.

Table 2.1 is intended as a substantiation of the point that the OECD's (1994b)
recommendations were mainly theory-driven. The table summarizes the availability of
data on labour market institutions, those institutions being broadly defined as

affecting behaviour on the market that brings together demand for and supply ofjobs.

The I 994 Jobs Study dataset consists of a cross section of 20 OECD-countries for the
mid 1980s period and has observations for activating labour market policies, union
coverage, coordination in wage bargaining, the duration of unemployment benefits
and the benefit replacement ratio related to the median wage. The estimates by Layard
et al. (1991 , p.55) employ the same cross section dataset or amend it (p.433-434)
with the time-varying replacement rate developed by Emerson (1988). For most
labour market institutions only one cross-section ofjust 20 observations existed at the
time of the Jobs Study. For the strictness of employment protection, judging fiom the
fact that they were not used in the regressions, no measures of the desired quality
were yet available3.

The table below provides an overview of a number of relevant measures of labour
market institutions and when they became available. We observe that the appearance

3 This chapter mainly deals with the quantity of data available. Quality of the data, however, is also an

issue. More on this below and see Howell et a\.2007.
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of the OECD Jobs Study spurred an explosion in the effiort to come up with relevant
data, bsth by the OECD and by other researchers- As Howell et aL (2ffi7) concluded:

'Tl:r- 1994 Jobs Study triggered a major OECD effort to produce beuer quality
institutional measures." (p. I1).

I3
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tr1y11:r{a) of dataset
l9 OECD countries, 1965-1977
l9 OECD countries, cross section early
I 980s
20 OECD countries, cross section, 1987

l9 OECD countries, 1956 - 1988

l7 OECD counries, cross section early
I 980s
22 OECD countries, I 956 - I 984
ud: 24 OECD countries, 1910,1975,
I 980, I 985, I 988; brr: 20 OECD countries,
late 1980s

20 OECD countries, cross section I985

almp: 20 OECD countries, 2 early 1990s

observations
20 OECD countries, l96l - 1995, every
odd year; combination of data form
studies above.
l7 OECD countries, I observation for
l 990
20 OECD countries, l99O - 1993194,
yearly observations
l7 OECD countries, 1983 - 1995

I 9 OECD countries, observations for
1980,1990, 1994
20 OECD countries, average 1989-1994
period
l9 OECD countries, 1983-1995

20 OECD countries. 2 observations per
country (late 1980s, late 1990s)

20 OECD countries, 1960-1995, 8 5-year
average observations.

l 8 OECD countries, 1 960- l 996,
EPL: 2O OECD countries, 3 observations:
late 1980s, late 1990s,2003
Coord: I 970 - 2000, 6 cross sections of
5-year averages
20 OECD countries, I 960 - I 999, 5-year
averages
20 OECD countries, 1960 - 1995

2 I OECD countries, 1982 - 2OO3

McCallum 1983

Tarantelli 1986

oECD 1988

Emerson 1988

Calmfors and Driffil 1988

Lazear 1990
oECD l99l

Layard et al. 1991

oECD 1993

OECD lobs study (1994b)

OECD 1994a

oECD 1995

Scarpetta 1996

oECD 1997

Nickell 1997

Elmeskov et al. 1998

OECD 1999a

Blanchard and Wolfers
2000

Belot and van Ours 2004
oECD 2004

Baker er al.2005

Nickell et ai. 2005

Bassanini and Duval 2006

ud

coord

almp, bd, brr, cov,
coord(/')

almp added with
Layard et al. l99l
brr

coord, cov, ud

almp

almp, bn, epl, ud,
coord
ud, cov, coord,

epl, brr, bd, t, almp,
ud, cov, coord
epl, brr, almp, ud,
coord, t
epl, brr, bd, almp, t
added with OECD
199'7

epl, brr, bd, almp, ud,
coord, t, partly based
on Nickell 1997
epl, brr, ud, coord, t
epl, coord, ud

epl, brr, bd, ud,
coord, t, almp, cov
epl, brr, bd, coord,
ud, t
epl, coord, ud, cov,

-p

-
?

o
a
a
IJ
lnots
o
d

E
o.

almp
brr
coord

epl
ud. brr

Up
p
o

t-
z

o

LJ
lno
o

almp. t

Notes:
(a) ud=union density; almp=nglivnling labour market policies, brr=benefit replacement rate, cmrd=bargaining
coordination, epl=employment protection legislation, cov=union coverage, t=labour taxes
(b) This dataset is compiled from various sources mentioned above; see l-ayard el al. 1991, p. 55 and 514-515,
517 -524.

The effort of data gathering in order to empirically test the hlpothesis that rigid labour
markets are responsible for high unemployment is admirable. While before 1994, only
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poor data on labour market institutions were available, research after 1994 produced
much richer data on such important indicators as unemployment benefits, union
density and employment protection legislation. However, this also raises the question:

if hypotheses at that time could not be properly tested, then why were the policy
recommendations so forcefully advanced? Seemingly, researchers must have been

driven by theoretical arguments and a priori beliefs. An example of the 'faith' of the
authors is cited by Howell et al. (2007, p. l3-14):

"Although no evidence of a statistically significant relationship between
unemployment benefit generosity and unemployment is presented for any particular
point in time, Chapter 5 of the Jobs Study states confidently:
'Increases in (...) unemployment compensation have typically been followed by an

increase in unemployment." (OECD 1994b, p. 44) "ln Canada, entitlements rose in
1972 and unemployment rose unusually in 1978 (...). In Finland, entitlements rose in
1972 and unemployment rose sharply (in contrast to its Scandinavian neighbors)
through to 1978; in Ireland, changes increasing entitlements occurred over 1971 to
1985, and its rise in unemployment was particularly large (as compared to other
European countries) fiom 1980 to 1985. (...) Entitlements rose in Sweden in 1974 and
in Switzerland in 1917, with major rises in unemployment in l99l in both cases.

(OECD 1994b,p.178)"'
Note that the periods of rising unemployment mentioned in the text, are mostly
periods of (global) recessions. The unemployment rise in Canada and Finland in 1978

is ar the peak of the oil crisis. The rise in Ireland from 1980 to 1985 is well within of
the 80s slump. And the unemployment rise in Sweden and Switzerland in l99l falls
into a period ofrecession caused by factors other than labour market institutions.
In spite of the loose connection between labour market institutions and the rise of
unemployment and in spite of the large time-lags (sometimes over l0 years) between
the increase of rigidity in the labour market and the rise in unemployment and in spite
of the lack of a rigorous statistical testing of the relationship, OECD researchers

connect these incidences of unemployment with labour market rigidity. That leads

Howell et al. to conclude: "Such breathtaking leaps in association must require
extremely strong theoretical priors." (Howell et a|.,2007, p. l4). In the following, we
closely examine the theory that lies behind these priors.

2.3. Theory behind the OECD Jobs Study: NAIRU theory

The OECD (1994b) Jobs Study focuses on explaining the "structural" rate of
unemployment. The term "structural" refers to this unemployment rate being the
equilibrium of the economy in the sense that it is consistent with stable inflation.
Hence it is a NAIRU (Non-{ccelerating lnflation Rate of Unemployment).
In this thesis, we refer to the NAIRU theory as it is prominently propagated by Layard
et al. (1991) and Carlin and Soskice (1990). It resembles the neoclassical labour
market theory (Blanchard 2007) in two respects. First, it employs a downward
sloping labour demand and an upward sloping labour supply curve, assuming that the

intersection of both curves represents a stable equilibrium in the labour market with a

corresponding unemployment rate. Second, the intersection (i. e. both or one of the

curves) shifts upwards when the labour market becomes more "rigid". Hence
equilibrium unemployment shifts upwards when the labour market becomes more
"rigid".
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The main difference between neoclassical labour market theory and NAIRU theory is
that the latter allows for an involuntary unemployment equilibrium even in the
absence of minimum wage legislation while the former does not. That is, in NAIRU
theory, the labour market is not completely competitive. Workers have market power,
hence they can push up wages above the reservation wage of the unemployed.
Unemployment then is considered involuntary, in the sense that the reservation wage

is below wages actually earned by workers. In neoclassical theory workers canno[
exercise market power. Hence labour market rigidities just push up the reservation
wage, indeed pushing up unemployment as well. This unemployment is considered
voluntary in that workers choose a higher reservation wage when, for instance,
unemployment benefits are high. However, to solve unemployment, both theories
would point to removing rigidities in the labour market. The results of orthodox
NAIRU theory are what Stockhammer (2004b, p.62;2008, p. 3) refers to as the
"NAIRU story".
The orthodox theory behind the NAIRU concept supposes a trade-off between
inflation and unemployment: there is only one unemployment rate consistent with a
stable inflation. This will be treated in more detail later on in this thesis. In the OECD
Jobs Study chapter about the macro-economic environment, it is mentioned that:
"Experience suggests that setting macroeconomic policy in a way that aims to boost
growth at the cost of higher inflation, would be likely to result in accelerating
inflation." (OECD 1994b p.31). This statement implicitly employs a NAIRU concept.
In the OECD's 1993 employment outlook, the empirical model used to estimate the
effects of different labour market institutions on long run (structural) unemployment
is based on the work of Layard et al. (1991), which employs orthodox NAIRU theory
(p. 311). This work has remained the main reference until at least as recent as the
OECD's employment outlook (OECD,2006, box 7.1). The reduced form equation
that is estimated in Bassanini and Duval (2006) - on which OECD (2006a) is based -

is derived using the canonical wage-setting/price-setting model that produces a

NAIRU as the structural unemployment rate.

The theory behind the NAIRU supposes that the NAIRU is the equilibrium rate of
unemployment in the economy: the economy naturally converges to this rate. The
reasoning is that if the unemployment rate is below the NAIRU, then inflation will
rise. A rising inflation leads to a slowdown of the economy and thus a rising level of
unemployment. This process continues until the rate of unemployment coincides with
the NAIRU. Vice versa, if the rate of unemployment happens to be higher than the
NAIRU equilibrium level, then falling inflation rates will stimulate the economy until
unemployment drops to the level of the NAIRU. Eventually, the theory predicts, the
unemployment rate will stabilise at or fluctuate around the NAIRU equilibrium level.
Hence the NAIRU functions as a real anchor, always keeping the real unemployment
rate close to it.
If this theory is accepted, then the question arises: what determines the value of
equilibrium unemployment according to the NAIRU theory? And are we able to bring
this equilibrium level down? The answer fiom NAIRU theory is: it all depends on
labour market institutions. If you want to reduce unemployment, try to remove
rigidities in the labour market. In other words, remove firing protection legislation,
reduce minimum wages, bring down social benefits (and reduce their duration), and
weaken trade unions that are responsible for such rigidities.
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Why is, in orthodox NAIRU theory, rigidity in the labour market responsible for high
unemployment? NAIRU theory models inflation as the outcome of a distributional
conflict between wage-earners and profit-earners. The basic idea is that total output
that is produced in the economy is divided between these two groups as reflected in
the shares of capital income vis-i-vis wage income in National Income. If workers try
to increase their share in National Income at the cost of the share of profits, then
profit-earners will react by raising prices to reclaim their original share in National
Product. So the inflation-generating process consists of two separate mechanisms: one

that explains wage formation, and one that explains price formation. The price

formation mechanism is very simple: if nominal wages grow with a certain rate then

workers would claim a higher portion of total output. When setting prices, profit
earners let prices grow with exactly the same rate, so the original income distribution
remains. Hence we see that the growth of nominal wages (wage-inflation) is directly
translated into price-inflation. The crucial question thus becomes: how does wage-
inflation arise? There are two versions of NAIRU theory that differ in the exact
mechanisms that are responsible for wage inflation.
The flrst is based on a bargaining model: it models nominal wage formation as the

outcome of a bargaining process between labour unions and employers' organisations
(see for instance Layard et al, 1991, p. 100 - 111 or Carlin and Soskice, 1990). It
hypothesises that - for instance - more rigid employment protection, higher benefits
and more powerful unions strengthen the bargaining power of labour. Thus -
ever).thing else equal - they will obtain a higher bargained nominal wage increase.

The second is based on a search model (see for instance: Pissarides 1990). It models
nominal wage formation as the outcome of a search process, i.e. search for employees
by firms and search for jobs by employees. Employees only accept jobs with wages

significantly above the level of benefits. So if benefits are higher or their duration is

longer, then nominal wages will increase.

From this we can see how rigid labour markets cause inflation. In the next step, the

question arises: how does NAIRU-theory connect inflation to unemployment? The

answer is that in both versions of the wage setting mechanism, a high existing rate of
unemployment has a dampening effect on nominal wage growth. Why? On the one

hand, the high number of unemployed people that compete for jobs keep trade union
wage demands in check. On the other hand, the prospects for a unionized worker
becoming unemployed are more dim when unemployment is high. Hence, wage
demands will go down with a higher unemployment rate. The opposite holds for
lower unemployment.

Summarizing, the NAIRU theory supposes that there is a trade off between wage
demands and unemployment, while rigid labour markets increase wage demands. The
wage groMh is reflected in price growth because of a distributional conflict. Hence

we are conlionted with a higher rate of inflation in the case of more rigid labour
markets. Higher inflation causes the economy to slow downa, which raises

unemployment. The increased number of unemployed quells wage demands and

slows down inflation. At the equilibrium rate of unemployment, inflation is stable.

This rate is called the NAIRU. It is characterised by a trade-off between the rigidity of
labour market institutions (inflation-accelerating) and the unemployment rate

t7
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(inflation-decelerating). Hence if we want to reduce unemployment, we have to make
labour markets more flexible.

For our critical review of NAIRU theory we will first summarize NAIRU theory in a

wage setting and a price setting model. With this model, we follow Storm and
Naastepad 2007a and OECD 2006a, (p. l0). Models that can be summarized like this
(under a wage-setting and a price-setting model) go back to the work by Layard et al.
l99l and Carlin and Soskice 1990. We start from the basic assumptions on wage and
price setting on which NAIRU theory rests.

2.3.1. Assumptions behind orthodox NAIRU theory

This paragraph lists the assumptions behind orthodox NAIRU theory. Later on, we
will critically examine the appropriateness of these assumptions.

Assumption on price setting: prices grow proportionately with wages

To start with, there is an assumption on the behaviour of firms with regard to how
they determine their prices: prices grow in line with the growth of nominal wages as

summarized in equation 2. l.

b =W - i equation 2.1

here, p denotes price growth, li denotes the growth of nominal wages and 2
denotes the groMh of labour productivity.

The idea behind this equation is that profit earners will defend their share in National
Income. Hence they will rise prices just enough to keep this share constant.

Assumption on wage setting: wages grow proportionately wirh producrivity and prices

Next, there is an assumption on wage setting, where wage claims grow faster if
workers are not so much in fear of loosing their jobs. Thus wages grow faster when
labour productivity and prices grow faster, and when there is more rigidity in the
labour market or when unemployment (u) is lowers. See equation 2.2.

W =Wo + i + it - 0,,.riu + p,' Z equation 2.2

where Wodenotes autonomous wage claims, Z denotes a vector of indicators for
rigidity in the labour market andtheB 's are the respective (vectors of) coefficients.
Note that in NAIRU theory, autonomous wage claims are assumed constant. The
wage equation implies that workers will raise the wage share if unemployment goes
down and/or rigidity in the labour market goes up.

5 Note that the rational expectations hypothesis is implicit in this equation, as it is assumed that workers
"know" future inflation. One may wonder whether this is a realistic hypothesis. This is, however, not
the subject of this thesis.
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Assumptions on the negative feedback front inflation to unemployment through tlrc
real balance effect

NAIRU theory offers two mechanisms that are responsible for the feedback fiom
inflation to the unemployment rate. The first is the real balance effect, the second is

the central bank reaction function. We first deal with the real balance effect.

The real balance effect (Pigou 1943; Sweeney 1988) hypothesises that people

consume out of expected real income 1 7 ) and the real value of financial wealth
(WelP). Fufthermore, it assumes that unemployment is a negative function of
consumption (equation 2.4). ln other words, consumption depends on current wage
income plus accumulated savings and unemployment depends on consumption.

C = f (Y,We I P) = Co + B,l + B*"We / P

"= f <cl= B, /C

equation 2.3

equation 2.4

In equation 2.3, Wedenotes private sector financial wealth, P denotes the price level
and C denotes consumption. Pigou (1943) left out the effect of investment on
demand because he considered a stationary state (equilibrium) where net investment is

zefo.

In general terms, the real balance effect hypothesises that people will spend more of
their financial wealth when they see its real value unexpectedly increased (due to an

unexpected fall in inflation). The real balance effect stabilises unemployment, because
demand is stimulated when inflation unexpectedly slows down due to an

unemployment rate that is above the NAIRU.

The real balance effect invokes three assumptions:
l. People have a stable notion of an exogenously given expected income. This implies
that people have a notion of the income they expect to receive over their lifetime. This
expected income is exogenously given.
2. People consume in a time consistent manner: they distribute the total income they
(expect) to receive in their life over their lifetime according to their preferences.

Hence people who currently have acquired a certain financial wealth did this because
they want to add the real value of this wealth to their future consumption or to the
bequest for their offspring.
3. The monetary value ofprivate sector financial wealth is exogenously given and
stable. If prices increase, the real value of financial wealth in the economy drops
below the level people prefer in relation to thef (expected) real income. This happens
because their real wealth declines, while their real income does not change.

The three assumptions result in the effect that people will react to an unexpected
increase in inflation by diminishing current consumption to restore (or rebalance) the
ratio between real savings and real income. So the effect of unexpected inflation
(caused by unemployment being below the NAIRU) is a reduction in current
spending, hence a reduction in current demand for output and thus an increase in
unemployment towards the "equilibrium rate" of the NAIRU. This process continues
until inflation stabilises and unemployment settles at the NAIRU.
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Assumpliorts on central bank behaviour: the central bank's interest rate policy helps
the economy to reach the NAIRU

This stabilizing mechanism hypothesises that central banks intervene to stabilise
inflation through an interest rate reaction. Taylor's (1993) widely used model of the
central bank reaction function is the corollary of this mechanism. The central bank
reaction function supposes that the interest rate is a positive function of (expected)
inflation and a negative function of the unemployment gap (the difference between
unemployment and the NAIRU). A higher interest rate causes demand to fall and
hence, ceteris paribus, unemployment to rise.

Thus, we can model a simple version of the central bank
Taylor rule as follows (Taylor 1993; equation 2.5):
i = ro * i + P tG,- frr)- 0,,.,(u-i)
y = t<il+c<il

u= f (Y)

reaction function using the

equation 2.5

equation 2.6

equation 2.7

Where i denotes the interest rate targeted by the central bank (i.e. the short run
interbank lending rate), ro the natural rate of interest6 (Wicksell 1898), pinflation

and fir. the inflation target, u the actual unemployment rate and 7 is the NAIRU.

equation 2.6 reflects the effect of interest rate changes on aggregate demand ( y ). A
rise in interest makes investment ( / ) less profitable. Furthermore, it encourages
savings and discourages consumer credit. Hence, consumption ( C ) slows down with
a rising interest rate. equation 2.7 states that unemployment is a negative function of
aggregate demand.

The three equations above imply that if inflation is above the Central Bank's target,
the central bank will raise its interest rate. This will reduce investment and
consumption. Hence demand will fall and unemployment will increase. This delivers
the desired feedback mechanism that brings unemployment back to the NAIRU.

2.3.2. Summary and conclusions from NAIRU theory

We can summarize the above as follows: The NAIRU is the equilibrium size of the
buffer stock ofunemployed people needed to keep inflation constant. This
equilibrium is stable in the sense that disturbances that push the unemployment rate
out ofthe equilibrium are "automatically" corrected

The assumptions on wage setting and price setting (as reflected in their respective
equations) generate an equilibrium level of unemployment as a function of exogenous
variables only. We can find the expression for equilibrium unemployment by

6 The natural rate of interest is the real interest rate that is associated with equilibrium in the real
economy. Hence if unemployment and inflation are at their targets, this is the interest rate the central
bank should set to keep the economy in that position. Orthodox NAIRU theory assumes that the natural
rate of interest is stable. More on this below.
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substituting the price setting equation 2.1 into the wage

rearranging:

fiu + P,zu=-
0,,*

setting equation 2.2 and

equation 2.8

Here, i denotes the NAIRU. If we substitute the NAIRU for unemployment in the

wage equation 2.2, we see that price inflation implied by wage setting equals price
inflation implied by price setting (i.e. both wage earners and profit earners are content
with their shares in income). Hence inflation is stable.

The unemployment rate can be interpreted as a buffer stockT of unemployed people
that can be readily employed. They are competitors for people who occupy a job and

for other unemployed. They serve to keep wage demands and thus inflation down.
The real balance effect and/or the central bank interest rate policy ensure that the

NAIRU equilibrium is stable.

There is a trade-off betvteen the size of this buffer stock and the rigidir y* of the labour
market

Above, it was stated that the buffer stock of unemployed people serves to keep wage

demands down by assuring that there is enough competition for jobs. Labour market
rigidities diminish the effectiveness of this competition: they can either limit the

labour supply (for instance when social benefits are high or of long duration), limit the

Iabour demand (when taxes and hring costs are high) or they can push up wages

above the reservation wage of the unemployed (workers' wage demands go up when
union bargaining power increases or when workers are less afiaid of being fred when
firing protection is stronger). In conclusion, rigid labour market institutions limit the

downward effect on wage demands of the buffer stock of unemployed people.

Hence we arrive at the result that the size of the buffer stock of unemployed people

needed to stabilise inflation (the quantity of competition for jobs) is reverse
proportional with rigidity in the labour market (a measure for the quality of
competition for jobs).

No other factors - like demand, the history of unemployment or productivity -
influence the size ofthis buffer stock

From equation 2.8 that expresses the NAIRU in terms of autonomous wage demands,

labour market rigidity and a few parameters, we see that all other factors are ruled out
as causes for long run unemployment. The NAIRU is a supply-side equilibrium: only
measures that influence the supply of labour affect the NAIRU. Factors like prices,
expectations, demand, the history of unemployment, productivity or interest rates do

not influence it. In the long run, the unemployment rate converges towards the

NAIRU.

'The term buffer stock is used here, because below we will distinguish more buffer stocks that have an

effect on the NAIRU.
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The results of orthodox NAIRU tlteory resemble the results of the neoclassical theory
of the labour market.

This may be an explanation for the popularity of orthodox NAIRU theory. Starting
from a simple supply and demand schedule in the labour market, we would come to
the same conclusions if we assume that rigidity in the labour market shifts up the
supply curves. But the analogy extends further. The wage setting equation can be

rewritten as an upward sloping labour supply curve. And, "in the presence of
decreasing returns to labor, price setting implies an increase in the price given the
wage as employment increasese. Put another way, it implies a negative relation
between employment and the real wage - just like labor demand." (Blanchard, 2007,
p. 4l l).

The fact that the basic assumptions of the NAIRU and its results resemble the
characteristics ofthe neoclassical model has probably contributed to the popularity of
the NAIRU theory among economists. The NAIRU fits well within the paradigm of
the neoclassical theory, in a Kuhnian (1962) sense. Following Lakatos (1974), we
would argue that the NAIRU does not refute the hard core of the neoclassical research
program, but fits well within this research program as reflected in the basic
assumptions of the NAIRU. Furthermore, the results of the NAIRU are in line with
the irrefutable results (hypotheses) of the neoclassical paradigm (i.e. the economy
exhibits a stable equilibrium that is determined by supply side factors only;
deregulation is favourable for total output).
NAIRU theory can be seen as contributing a small number of auxiliary hypotheses
(reflected in the assumptions on wage and price setting) to neoclassical theory which
are necessary to rigorously explain the upward shift in the labour supply function that
is caused by rigidity in the labour market. On the other hand, the irrefutable
hypotheses ofthe neoclassical research program are left unaltered. This makes it easy
for economists within the neoclassical research program to accept the NAIRU theory.

Let us now turn to empirical evidence: is orthodox NAIRU theory backed up by
empirical studies?

2.4. Review of empiical tests of orthodox NAIRU theory

Orthodox NAIRU theory suggests that we can solve the unemployment problem by
removing rigidities in the labour market. However, before embarking on these
'structural reforms', we should have some compelling evidence that the proposed
remedies really work. In other words, theories need testing before they are put into
practice. This is even more important when we realise that 'structural reforms' often
come at a cost. Removing firing protection introduces greater job insecurity for
workers. And cutting benefits increases the poverty risk for people who become
unemployed. Howell et al. (2007) call these institutions "Protective Labor Market
Institutions". They offer a critical review of the empirical evidence that backs the

' Of cou..e, in the neoclassical labour market, all unemployment is voluntary in the absence of
minimum wages. The union bargaining version of the NAIRU however, entails an involuntary
unemployrnent equilibrium because people with jobs are paid a wage that is above the reservation wage
of some without jobs. The reason is that existing jobs are protected so unions can bargain for a wage

that is above the reservation wage.

'Because of diminishing retums, the growth of labour productivity in the price equation would become
a negative function ol employment.
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view that these institutions are at the root of unemployment. This section has

benefited a lot from their research.

It has already been noted that since the appearance ofthe OECD Jobs Study (1994b),

an array ofstudies that empirically assess the rigidity hypothesis have been published.
Below, we will review a number of them. The main conclusion from the review is that
the empirical evidence backing the hypothesis is by no means robust.

The table below summarizes a number of studies that assess the impact of labour
market rigidities on unemployment. The table is partly taken from Howell er a/.
(2007, table 3) and partly based upon our own calculations. The studies are grouped
pair-wise to facilitate comparison.
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Table 2.2.lmplied impacts(") of labour market rigidity on unemployment, selected
empirical studies

Implied impact Bd ALMP Ud Cov Coord Tw
+ l[Vo + l$Vo + l$io + I unit +1017o

Scarpetta I 996
Elmeskov et al. 1998
Nickell 1997
Baker ar a|.2005
Blanchard and Wolfers
2000 (r)
Blanchard and Wolfers
2000 (2)

IMF 2003a (l)
IMF 2003a (2)

EPL Brr
+Iunit +107ofi)

0.37
NS

0.88
NS

0.24

NS

0.70

NS

t. | -- -3.07 NS
NS -- -1 .48 0.94

+l
NS
NS

3.60
NS

NS
NS

0.91

NS

NS

NS

1.2'1 NS

NS NS

o-]o 0.96
NS

0.84

NS

-3.68 2.08
NS NS

l.l3

NS

o.52
-o.44

0.51
0.s7
1.58
NS

1.3 I

0.21

4.99
NS

-0.2'7

0.01

Nickell et a/. 2005
4 of this thesis -0.63("

oECD r993
Bassanini and Duval 2006

o.92

Notes:
(a) The coefficients show the implied irnpact in lerms of a change in the unemployment rate of a given
change in the independent variable. "NS" means that there is no statistically signiticant eft'ect at the 5olo

level. "--" denotes that the viriable is not included in the regressions.
(b) Eo denoles: percent poinls.
(t:) Bd + 10ok.
(d) Average eff'ect ofemployer and union coordination
(e) Bassanini and Duval's measure ofthe beneflt replacement rate is a measure which incorporates both
anrount and duration of unemployment benefits.
EPl-=employment protection legislation, Bn=benefit replacement rate, Bd=benefit duration,
ALMP=activating labour market policies, Ud=union density; Cov=union coverage, Coqrd=bargaining
coordination, Tw=labour tax wedge
Sources: The first five rows are taken Howell el a1 2007 table 3, rows 7 and 8 from table 4. The
impacts ofthe IMF studies are from Howell et al.2OO7 table 4. Figures are based on: Scarpetta 1996:

table l, column 3; Elmeskov et al. 1998: table 2, column 4; Nickell 1997: table 6, column l; Baker et

al. 2005: table 3.6, column 2; Blanchard and Wolfers 2000 ( I ): table 5, column I and (2) Table 6.

column 2; IMF 2003a ( I ): table 4.3, column 3 and (2) column 4; Nickell a ai. 2005: table 5, column I ;

Chapt.4ofthisthesis: Table4.l,column5ofthisthesis;OECD 1993: table2.A. l,column l;
Bassanini and Duval 2006: Table 1.8. column l.

What stands out from Table 2.2 is the lack of robustness of the empirical evidence
that backs the NAIRU hypothesis. The studies are grouped pairwise. Studies that form
a pair are based on roughly the same database. The first study ofa pair is regarded as

supportive for the NAIRU hypothesis. Typically, the study is influential in the sense

that is often quoted as supportive evidence. The second study shows a re-estimation of
the empirical work, with minor modifications. Sometimes the re-estimation is

performed within the same study, as a robustness check. Sometimes the re-estimation
is performed by other authors. In the table, we can see that minor changes in the
regression set-up result in major changes in significance and sometimes even sign of
coefficients. Furthermore, we see that the latest attempt to empirically assess the
orthodox NAIRU hypothesis (Bassanini and Duval 2006) generates mixed evidence.
Two out of six included measures for rigidity turn out insignificant in their regression.
Now, we will treat the studies in the table pairwise.
Scarpetta ( 1996) follows up on the OECD Jobs Study ( I 994b), which "indicates that a

number of (...) institutional factors (in the labour market, R.V.) have played an
important role in determining unemployment rates. This paper tries to assess the role
of some of these factors." (p. 44.\ Scarpetta's work is the first study that employs

-1 .21 NS
NS ?.44

2.33
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annual data to empirically assess the rigidity hypothesis. It employs data on a number
of institutions ranging from 1983 to 1993 for 17 OECD countries. It uses a random
effects panel data estimator. It is noticeable that most of the rigidity indicators show
up with the theoretically predicted sign, although activating labour market policies

and the tax wedge are found to be insignificant. The paper concludes that "high levels
of unemployment benefits are likely to lead to higher levels of unemployment (...).
Strict employment protection regulations are likely to raise equilibrium
unemployment rates significantly (...). Worker bargaining power - proxied by union
density - seems to be associated with higher unemployment." (p.71).This study
played a key role for the way other researchers and policy makers proceeded in
empirically assessing and understanding the role of labour market rigidity for
unemployment (Howell et al. 2007).In a joint study of OECD researchers Elmeskov,
Martin and Scarpetta (1998), the key role played by Scarpetta's (1996) results is

emphasised: '"The OECD work since 1994 has produced a series of additional
publications. (...) this work has enabled the organisation to identify a number of
country "success stories" as well as "failures" in terms of implementing the OECD
recommendations and the resulting labour market outcomes. In assessing the need for
reform, the work has relied heavily on the econometric work of Scarpetta (1996)..."
(p. 208.) The purpose of the paper "is to distil the lessons for labour market reforms
fiom the successes andfailures." (p. 205, italics in original.) The study by Elmeskov
et al. (1998) is essentially "an update and extension ofthe (...) results in Scarpetta
(1996)" (p. 208), in that the empirical part uses and updates Scarpetta's original
dataset, and that the estimation method is identical to the original paper (random
effects panel data). It employs a dataset that covers l9 countries for the period 1983 -
1995, extending the original dataset with 2 years and 2 countries. This quite modest
modification of the dataset has major implications: not only do the new results differ
markedly from the original results; they also deliver quite mixed evidence for the
rigidity hypothesis. Only the impact of the benefit replacement rate is similar to that in
the original study and has the expected effect. Labour taxes, on the other hand,

become significant, while employment protection legislation becomes insignificant, as

does union density. The impact of bargaining coordination reduces by a factor two.
The researchers ignore the mixed support for the rigidity hypothesis, when they
conclude: "It requires strong political will and leadership to convince electorates that
it is necessary to swallow the medicine (i.e. to deregulate labour markets, R.V.), and

that it will take time before this treatment leads to improved labour market
performance and falling unemployment." (p. 242.) Such bold policy advice based
upon rather mixed results would be more convincing if the authors would provide the
reader with an explanation as to why their results differ so markedly from the ones
obtained with essentially the same data in the original study by Scarpetta (1996). As it
stands, they leave the reader with a sense ofuneasiness about the lack ofrobustness of
their results.
Elmeskov et al. (1998) provide a comparison of their results with those reported by
Layard and Nickell (1997), noting that "there is quite a high concordance between the
two sets of results regarding the determinants of unemployment rates across OECD
countries." (p. 218). However, a comparison of the two pieces of evidence reveals that
only the impact of the benefit replacement rate in the Layard and Nickell study is
roughly similar, the coefficient being about 213 of the coefficient found by Elmeskov
et al. (1998). If we compare the Elmeskov et al. (1998) estimates to the results
reported by Nickell (1997), we see that the indicator for activating labour market
policies becomes significant and the impact of bargaining coordination and the tax
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wedge is more than twice as large. Nickell (1997) also employs a random effects
panel data estimator.

If we judge the "influential" (Howell et al. 2007, p. 23)) results of Nickell (1997) at
face value, they seem to provide consistent evidence for the rigidity view, except that
employment protection legislation is found to be insignificant. These results certainly
are influential, judging fiom the fact that they (or others fiom slightly different
regressions based on the same data) appeared in the Journal ofEconomic Perspectives
(Nickell 1997), the Economic Journal (Nickell 1998) and in the Handbook of Labour
economics (Nickell and Layard 1999). Concerning the robustness of the results, it is
interesting to compare them with a study by Baker et al. (2O05). The latter do a re-
estimation of the Nickell (1997) equation using updated and improved indicators for
labour market institutions fiom the "Labor Market Institutions Database" developed
by Nickell et al. (2002,2005), using the same random effects panel data estimation
method. They find that using these improved indicators in the original specification
leaves little of the original results. In fact there remains no effect of labour market
institutions on unemployment, as all the institutions become insignificant.

Blanchard and Wolfers (2000) use a slightly different approach to assess the impact of
labour market rigidities. They focus on the interaction of adverse economic shocks
and labour market institutions, hypothesising that rigidity in the labour market
hampers the recovery of unemployment after an upswing that follows an adverse
shock. They use a panel data fixed effects estimator. The economic effects of their
benchmark equation are reported in the table above. Before comparing their results
with other results in the same paper, it is noteworthy to compare them with Baccaro
and Rei (2007). The latter perform a re-estimation of Blanchard and Wolfers' model
on slightly different institutions but covering the same period. They estimate the
model in levels and first differences and employ various techniques to correct for
heteroskedasticity and/or serial correlation. They conclude that "substantive
conclusions about the impact of institutions vary dramatically depending on the
particular way in which the data are expressed (levels or deviations) and the choice of
standard errors (...)." (p. 559), thus raising doubt about the robustness of the
Blanchard and Wolfers study.
Blanchard and Wolfers' (2000) regression results reported in table 5, column I rely
heavily on Nickell's (1997) time-invariant institutional measures for the same period.
Compared to Nickell's (1997) results, they show broadly similar results for the benefit
replacement ratio, benefit duration and union density, but the results for employment
protection (turns fiom insignificant to significantly positive), activating labour market
policies (turns fiom significantly negative to insignificant) and bargaining coverage
(turns from significantly positive to insignificant) are markedly different. Further-
more, the impact of bargaining coordination and taxes reduce by more than half.
Later in the same study, Blanchard and Wolfers redo their estimation (table 6), but
now replacing some of the Nickell variables by OECD measures, notably the benefit
replacement rate and employment protection. One striking result is that, replacing
Nickell's measure of the benefit replacement rate by OECD's time-varying measure,
all rigidity indicators turn insignificant (table 6, column 2). This again raises doubt
about the robustness of empirical results that are supposed to back up the rigidity
view.
Blanchard and Wolfers (2000) draw two conclusions from their table 6, which are
"both worrisome: replacing the Nickell measures by alternative, but time invariant
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measures, substantially decreases the R2. Going from the time invariant to the time
varying measures further decreases the fit (...). Luck, or data mining when the

standard (taken flom Nickell (1997), R. V.) set of measures is used?" (p. C3l ).

The IMF (2003a) acknowledges the lack of robust evidence that supports the rigidity
hypothesis so far: "While there are solid theoretical arguments underpinning the call
for such reforms (deregulation of the labour market, R.V.), the empirical evidence is

somewhat less developed and, in some cases, unsupportive." (p. 129)

The IMF researchers intend to look "at the current state of the debate and (to, R.V.)
provide(s) further analysis of the likely benefits from labor market reforms in terms of
lower unemployment and higher output." (p. 129) They attempt to fill the gap in the
evidence by performing a panel data regression that covers 20 OECD countries for the

period 1960 - 1998, using a GlS-estimator with fixed country effects. Their database

is an extension of the "Labor Market Institutions Database" developed by Nickell et

al. (2002,2005). The results obtained by the IMF, however, again raise doubts about
robustness, as has already been demonstrated by Howell et al. 2001 . The two rows

concerning the IMF (2003a) in Table 2.2 ue based on Howell et al. 2007 table 4.

From the IMF-study, we report regression results fiom two slightly different
specifications. The first one is arguably the one preferred by the IMF (it has the

highest R2). Employment protection, benefits, union density and bargaining
coordination all are significant and have the expected signs. Taxes however, appear

significant, but with the opposite sign than theory predicts. In another specification,
the one used for later simulations, employment protection turns sign and is significant.
Also, bargaining coordination turns sign (becoming positive) and is significant. The
tax wedge returns to a significant and theoretically predicted positive value. The
coefficient of union density drops by a value of twenty times the original one.

Doubts concerning robustness are also raised about the study by Nickell et al. (2005).

In their GLS panel data regression with fixed effects that covers 20 OECD countries
from the 1960 - 1995 period, they find that both employment protection and taxes do
not explain unemployment, while unemployment benefits, benefit duration, union
density and coordination are significant with the theoretically predicted effects. Note
that these results differ markedly from the ones obtained by the IMF which used the
same database with a small 3-year extension. However, this does not restrain the
researchers in concluding that "our results indicate (that) broad movements in
unemployment across the OECD can be explained by shifts in labour market
institutions." (p. 22).In chapter 4, we test the robustness of Nickell et al.'s results.

The latest attempt by OECD researchers Bassanini and Duval (2006) to provide
evidence for the rigidity hypothesis uses much improved institutional data over a

more limited time-span. This empirical analysis forms the basis of chapter 7 of the

OECD's 2006 employment outlook, which is intended as a reassessment of the OECD
Jobs Study. The table above compares the latest findings with the original ones in
1993. In 1993, all of the included indicators for rigidity showed up with the

theoretically predicted sigh. In 2006, only four out of six institutional measures show
the correct sign and are significant. l,ooking at the economic significance, we see that
the impact of activating labour market policies is rather limited, as the coefficient is

small. Moreover, Howell et al. (2007) note that "this analysis, as careful and

comprehensive as it is, leaves many key policy-relevant questions unanswered. While
the risk of reverse causality is briefly acknowledged, the authors simply note that
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'there is no straightforward way to address this issue'. (Bassanini and Duval 2006, p.
I I )" (p. 3 I ). This hints to a potential endogeneity problem that may apply to many of
the regressions reported in the table above. This problem is aggregated by the
Granger-Causality tests that Howell et al. {2007) run on the causality of
unemployment to the benefit replacement rate. Based on OECD data, they conclude
that the "results clearly indicate that the predicted effects run from unemployment to
benefits". So we are left with only two variables that back up the rigidity hypothesis
in a convincing way: bargaining coordination and taxes. This is hardly the kind of
evidence that one would expect to back-up the call for sweeping reform statements.

Apart from the studies mentioned in Table 2.2, it is worth mentioning the studies by
Baccaro and Rei (2005,2007). They perform extensive empirical studies to assess the
robustness of the rigidly hypothesis (which they call: the deregulation view). They
conduct a panel data analysis (which they call a cross-section time series analysis
because of the large time span when compared to the cross section span of the dataset)
in which they regress unemployment on a set of institutional variables which are taken
fiom IMF (2003a). They stand out in this literature for their attention to robustness of
the results. They test their models in static and dynamic form, use annual and 5-year
averaged data, run regressions in Ievels and first differences and employ various
possible FGLS corrections. In total, they run 78 (2005) and 40 (2OO7) regressions,
testing both the direct impact of labour market institutions, the impact of interactions
of institutions among themselves and the impact of interactions of institutions with
unobservable common shocks. They conclude (2005, p. 43): "Our preferred model is
a static fixed effects model in first differences with data averaged over five-year
periods. We arrived at it by testing down from our initial specification. It is a
parsimonious model, in which only the interest rate appears as macroeconomic
control alongside the institutional variables, and there are no interaction terms. This
specification gives changes in institutions more than a fair chance to explain changes
in unemployment. Yet this model (ust like the others we estimate in this paper)
provides very little support for the view that one could reduce unemployment simply
by getting rid of institutional rigidities." In their 2007 study, they conclude: "Our
results suggest that, at least as far as pooled data allow one to tell, the impact of labor
market institutions is, for the most part, not robust (...)" p. 563)

2.4.1. Assessment

As already mentioned above, the IMF (2003a), although convinced of the theoretical
underpinnings of the call for labour market reforms, notes that "the empirical
evidence is somewhat less developed and, in some cases, unsupportive." (p. 129)
Considering the studies reviewed above, this seems to be a little understated. Note that
the studies that are covered above are widely seen to offer compelling evidence in
favour of the rigidity hypothesis in spite of possible doubts about their robustness.
Some studies (Scarpetta 1996, Emeskov et al. 1998) demonstrate the fragility of
results when minor changes are made in the exact years and countries that are taken
into account in the empirical analysis. Others (Nickell 1997, Baker et al.2O05) show
that results depend very much on the exact calculation of indicators for rigidity, where
more recent - arguably better - indicators lead to a less favourable result for the
rigidity hypothesis. Blanchard and Wolfers (2000) is a demonstration of instability of
the parameters with respect to the exact definition of the institutional variables within
he same study. Again, the better (time-varying) version of the institutions leads to
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results that are less favourable to the rigidity hypothesis. IMF (2003a) is a

demonstration of the lack of robustness to the exact inclusion of a certain variable

while leaving the model and dataset intact. In chapter 4 of this thesis, we shall report
results that raise raise doubts about the robustness of the results in Nickell et a/.

(2005). The most recent OECD effort to back up the rigidity hypothesis also

illustrates the difficulty to obtain empirical results that back up the rigidity hypothesis:
using arguably far more consistent and accurate data than in previous studies, only
bargaining coordination and the tax wedge turn out as factors that reliably raise
unemployment.
Frorn the above we conclude that - to paraphrase - our results indicate that broad
movements in unemployment across the OECD can not be convincingly explained by
shifts in labour market institutions. The evidence offered lacks robustness: results
often stand or fall with the exact specification of the model, the countries and years

included in the study and with the particular estimator that is employed. This should
imply some modesty when it comes to offering policy advice in favour of
deregulation of labour markets. Moreover, it puts considerable doubt on the validity
and practical relevance of NAIRU theory, although one could also point to other -
non theoretical - reasons why the evidence is not robust.

2.4.2. Wht, is the empirical evidence not robust?

The chain between empirical test and theory is long. When the results of a test do not
back up a certain hypothesis, several links in the chain can be responsible for this.
Both orthodox and heterodox economists have pointed to the data - both the quantity
and quality - as being suspicious. We wlll summarize their arguments, before
proceeding with the main line of this chapter concerning the question: is there
something wrong with NAIRU theory?

Bad data, or..?

Howell et al. (2007) raise the issue of the poor quality of the data that is used in the
cross country studies that regress unemployment on various measures of labour
market institutions. They conclude that in spite of admirable OECD efforts to come

up with better data, the "unfortunate reality is that the variables on both sides of the

equation remain poorly measured." (p. 7). This feature elicits Blanchard and Wolfers
(2000, p. C3 l) to comment on the lack of robustness in their results: "Poor time series

for institutions, interacting here with the fact that we are looking at their product with
time varying and also imperfectly measured shocks?".
An important part of the study by Howell et al. (2007) is entirely devoted to showing
inconsistencies in measurements for the same constructs over time, countries or even

datasets. They for instance point to the variation in the measurement of
unemployment rates for the same countries at the same time across different OECD
datasets. Of course, the operationalisation and measurement of the labour market
institutions is widely accepted to be notoriously difficult. They conclude that it is a

"striking feature of this literature that hardly any attention has been placed on the
consistency and quality of the data." (p. 58) They judge the lack of robustness in the

results to be "very well an (...) inevitable result of attempts to estimate economic
relationships with poorly measured institutions and policies, (...) and small numbers
ofcountry observations." (p. 59)

29



Labour market flexibility, productivity and employment

Freeman (2005) puts more focus on the lack ofobservations: "The data do not scream
out loudly and clearly: 'it's labour institutions, stupid', as the new orthodoxy initially
claimed, nor do the data say 'that's impossible'. Rather, the data mumble something
akin to 'I don't know... don't ask me... maybe... your guess is as good as mine."' (p.

143). Freeman notes that one of the difficulties of determining how institutions affect
outcomes is "the large number of possible configurations of institutions relative to the
number of cross country observations." (p. I 38) The problem of the limited amount of
observations exacerbates the issue of causality that is inherent in any regression of
labour market institutions on unemployment. Blanchard (2007) cornrnents: "asking
these panel data regressions to tell us conclusively about causal effects ofinstitutions,
shocks, and interactions of shocks and institutions on unemployment is beyond what
they can deliver. Causality is next to impossible to establish, as many institutional
changes are triggered by labor market developments." (p.  l5)

Without criticizing the validity of the points raised above, an alternative explanation
for the lack of robust evidence may be that there are some problems with the theory
that backs the empirical models. As already quoted above, the IMF (2003a) noted:
"While there are solid theoretical arguments underpinning the call for such reforms,
the empirical evidence is somewhat less developed and, in some cases, unsupportive.
(p. 129). We now turn to a discussion of the IMF's (2003a) contention that the
theoretical arguments that underpin the call for labour market reforms are solid.

2.5. Appraisal of orlhodox NAIRU theory: is it convincing?

In this section, we flrst critically examine various assumptions that underlie NAIRU
theory. Thereafter, we will augment the equations that reflect the orthodox NAIRU
assumptions. It will be shown that these augmentations have substantial impact on the
qualitative outcomes of the model.

2.5.l. Revisiting assumptions on price settinB: do prices really grow proportionally
with wages?

As already indicated earlier in this chapter, the assumption on price setting (equation
2.1) states that profit earners protect their share in income by setting prices to grow
exactly proportionally with real unit labour costs. Hence proht earners will always
strive to maintain their share in National Income, no matter the circumstances.
However, there are circumstances where it seems plausible that firms (price setters)
do not behave like this.

Several authors (e.g. Rowthorn 1995, 1999; Arestis and Sawyer 2005; Arestis el a/.
2007) propose that firms are reluctant to raise their prices when there is overcapacity.
If they have unutilised machinery and plants, they would rather maintain low prices to
outcompete competitors in order to use their idle capacity. In other words: they would
allow the profit share to fall.

In terms of the price equation 2.7 we should incorporate a mark-up for prices over real
unit labour costs to get the adjusted equation 2.1.a:

t,=w - i+ a
Where ff denotes the growth of the mark-up.

equation 2. l.a
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Using the wage equation (equation 2.2) to calculate the expression for the NAIRU, we
would obtain:

v =wu 
+ 0'z +'h

F,, *
equation 2.8.a1

We see that the NAIRU is a function of the mark-up growth. In the view of Rowthorn,
Arestis and Sawer the mark-up is a positive function of capacity utilisation.

Carlin and Soskice (1990) counter this argument by suggesting that long run mark-up
growth is zero. They bring forward that hrms have an optimal amount of strategic
spare capacity (p.460 -461), which is the cut-off point for firms to start raising (or
diminishing) the profit share. When capacity utilisation is above the optimal
(strategic) capacity utilisation, firms will - next to raising the profit share - invest.
This brings true capacity utilisation closer to the optimal capacity utilisation. Only
when true capacity utilisation equals the desired optimal capacity utilisation, the
inflationary (or deflationary) pressures ftom capacity utilisation seize to exist. This
mechanism implies that there is only one combination of unemployment and capacity
utilisation consistent with stable inflation, that is: unemployment is at the NAIRU and
capacity utilisation at the optimal capacity utilisation. This combination is reached

endogenously.

However, this line of reasoning critically depends on the assumption that firms have a

fixed notion of their strategic spare capacity. This boils down to assuming that there is
a hxed, stable equilibrium output (and thus NAIRU corresponding to the level of
equilibrium output!) to which firms can optimise the capital stock.
So we can counter this argument by noting that it entails circular reasoning. To prove
the existence of a stable NAIRU, Carlin and Soskice invoke the notion of an
exogenous (stable) optimal capacity utilisation. However, this notion predicates on the
assumption of a stable NAIRU in the first place. Hence, they assume the very thing
they want to prove.
Rather, the notion of the optimal capacity utilisation as an exogenous. stable value is
debatable. We can develop a model in which a flrm's perception of the optimal
capacity utilisation depends on its historical values (as Lavoie 1996 does).

Above, it was mentioned that the growth of the mark-up may depend on capacity
utilisation. However, it can also be argued that it depends on price (growth) of other
materials and other (natural) resources. It is most likely a positive function of oil
prices, the rate of interest and a negative function of the terms of trade. These factors
push up non-wage production costs, hence a larger mark-up over wage costs is

required to maintain profitability (Hein 2006).
OECD (2006) implicitly recognises the importance of incorporating the mark-up in
the price equation when it employs a measure of product market competition in its
regressions to explain long-term unemployment. If we note that product market
competition increases the price elasticity of demand and that this elasticity is inversely
related to the mark-up, we see that product market regulation (by Iintiting
competition) is hypothesised to shift the NAIRU up through increasing firm's mark-
up.
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authors have proposed factors that influence the NAIRU
the mark-up in fum's price setting. This casts considerable
NAIRU conclusion that the NAIRU is a function of labour

equation 2.8.a2

2.5.2. Revisiting assumptions on wage setting: do wages really grow proportionally
witlt productivity and prices?

The basic assumption behind the wage setting equation (equation 2.2) is that workers
defend their living standard (the wage share in National Income) in the face of more
or less favourable economic conditions as reflected in the unemployment rate.
However, if workers defending their living standard is the rationale behind wage
setting, then it seems reasonable that productivity increases relieve the inflationary
pressure generated by workers who try to raise (or defend) their living standards. A
higher productivity growth implies that workers' living standards can grow without
causing inflationary pressures. Rowthorn (1995, 1999) incorporates this idea in the
wage setting equation by allowing wages to grow less than one to one over
productivity (see equation 2.2.a1):

w =W, + aA+ i, - 0, *u + B,'z c\d <l equiation 2.2.a1

Where a denotes the extent to which productivity growth is reflected in wage
growthlo.

Substituting the modified wage equation (equation 2.2.a1) into the original price
equation (equation 2. l) yields the following expression for the equilibrium rate of
unemployment (Storm and Naastepad20Ola, Rowthorn 1995):

w^ + B-Z -tl-at)
B, il.w

So we observe that the NAIRU is a negative function of the growth of labour
productivity.

Above, the property that wages grow with a liaction of labour productivity was
obtained by assuming that productivity growth alleviates inflationary pressure because
workers can raise living standards without generating the need for price increases. But
this property can be reached by alternative routes. If it is assumed that production is of
CES form, this immediately implies that only a liaction of productivity growth is

reflected into wage growth. A CES production function ofa general form denotes that
the elasticity of substitution is constant but different from l. In this case, the profit
share (implied by both price and wage setting) is a negative function of capital
intensitylr. Rowthorn (1999) shows that the orthodox result that the NAIRU is

independent fiom capacity and productivity follows fiom the assumption of a special

'o Carter (2007) interprets the coefficient A as a measure ofproductivity sharing. He finds that in the

period 1963 - 1979 a > l, which implies a rising wage share. However, from 1979 - 1996, a <l
which means a declining wage share.
rr This implies that CES-production is reflected not only by an additional coefficient in the wage

setting equation that reflects what ratio ofproductivity growth is reflected in wage growth, but also by
an analogous coefficient in the price setting equation. However, if we would do this, we end up with
our altemative expression for equilibrium unemployment (equation 2.8.a2), where A represents the

sum ofthe coefficients in both wage and price equations.
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case of CES production: the elasticity of substitution equals exactly one (that is:

Cobb-Douglas production). He argues that this is a highly unrealistic assumption.

Another extension of the wage equation can be found if we turn our attention to the
effectiveness of the buffer stock of the unemployed. The argument runs that the long-
term unemployed are less effective in keeping wage demands down than the short
term unemployed (Ball 1999). This happens because people who are unemployed for
a longer time, suffer more liom skill deterioration and from erosion of the value of
their working experience over time. Hence they are less employable than recently
unemployed people. Thus the buffer stock of unemployed people is more effective
when they have been unemployed for a shorter time.

If we would incorporate this effect in the wage equation, we would modify it as

follows:

W =Wri b- p,,,,,iu" - F,,.riu,+ B,'Z n 0,.. , > f ,,,.* eqluation2.2.a2

Where u,denotes the short term unemployment rate and ur the long term

unemployment rate.

In orthodox NAIRU theory, it is usually assumed that the long term unemployed do

exert some pressure on wage bargaining. Hence they assume: p,,,.ri ) 0. Employing

this assumption is rather harmless for the result of orthodox NAIRU theory. For it
does not alter the expression for equilibrium unemployment. It only takes more time
before the equilibrium is reached (Layard et al. 1991). The slow adaptation of actual
unemployment to equilibrium unemployment is referred to as hysteresis. Proponents
of the orthodox NAIRU introduced hysteresis to model the slow adaptation of
unemployment to the equilibrium following the jump in unemployment caused by the

oil crisis. The fact that unemployment remained above the NAIRU for long periods of
time, could not be explained by labour market rigidity. Hence they included a factor
in the model that could be responsible for delaying this adaptation. However, after the
passage of time, finally the equilibrium will be reached.
Lang (2004) argues that such a modelling of the impact of long-term unemployment is
not appropriate to model hysteresis. Rather, hysteresis should allow for an effect of
the history of unemployment not only on current unemployment but also on lrs
equilibrium value. ln other words: the effect of the history of unemployment on its
current level should not automatically wear out in time. Clearly, the orthodox NAIRU
model does not allow for this as one of its core results is an exogenous supply side

determined equilibrium.
Can we think of events in the history of unemployment that would influence its long
run (equilibrium) value? We can find examples of this if we for instance interpret the
"long term unemployed" in the broad sense of people who become unemployed
without clear prospects to get another job. Consider for instance people over their 50s
who become unemployed. In most OECD countries, the prospects for these people to
find a job are rather dim. That would imply that they are permanently lost for the
labour market. Other examples we can think of are people with poor education who
lack the skills to be re-employed in the labour market. Or people who decide to spend
more time on raising their children when they become unemployed. For these groups,

it would be more appropriate to model the coefficienlf ,,,ni = 0. Hence they exert no
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downward pressure on wage bargaining. Recognizing this, the expression for the
NAIRU would become:

w,, + p,z * 0.. ,nu,i= ^ "' equation2.S.a3
F,, *

Here, the term ,.r/ is interpreted as the group of unemployed people who do not

currently compete for jobs. The interpretation of this term is that there is always a

group of people who are - for different reasons - outside the labour market. This can
be for reasons of skill-mismatch, preferences, etc. The crucial point is that there is no
automatic, natural, mechanism that draws them back into the labour market. The size
of this group may vary according to cultural norms, historic experience. age.
geographic location or educational level. The size ofthis stock ofpeople enters in the
expression for equilibrium unemployment.

2.5.3. Revisiting assumptions on the feedback front inflation to unemployment: is the
real balance effect reliable?

Let us now return to the real balance effect. We have discussed the real balance effect
in paragraph 2.3.2. We formulated a reference model of the real balance effect that
reflects its critical assumptions (see equation 2.3 and equation 2.4). Now, let us assess

the appropriateness of these assumptions. Five arguments will be treated: (l) The real
balance effect is tautological; (2) The recursive rationality argument; (3) The real debt
effect; and (4) The windfall gains effect and (5) The endogeneity of money argument.

The real balance effect is tautological

A crucial assumption of the real balance effect is that (expected) income is given.
However, this assumption can never be the start of a meaningful analysis of the
stability of the NAIRU, because it boils down to assuming that there is a stable
unemployment equilibrium in the first place. Proving something by first assuming it
boils down to circular reasoning.
To see this, consider the implication of the assumption that (expected) income is
given. This would mean that people have a notion that (expected) income is stable.
They would only have this notion if they would indeed experience that there exists a

stable average income tluough time and space. And this can only be the case if there
indeed exists a stable equilibrium unemployment level with a corresponding
employment Ievel that is needed to generate this income. To summarize: this analysis
of stability of the NAIRU starts with the assumption that there is a stable
unemployment equilibrium. Hence the argument that the real balance effect ensures a

stable NAIRU is tautological.

Using the expressions that reflect the workings ofthe real balance effect (equation 2.3
and equation 2.4),we can see that the real balance effect indeed is tautological. For if
we substitute equation 2.3 into equation 2.4 and solve for the equilibrium rate of
unemployment n (by setting real wealth to a fixed value We ), we obtain:

i = (C', + B,l) '

where C' -Cr+0*,We una B =L'8,8,

equation 2.8.a3
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So we see that in fact the system (equation 2.3, equation 2.4 and equation 2.8) is

overdetermined. Implicit is a notion of a stable equilibrium value of income ( 7 ) that

coffesponds to a stable equilibrium value of unemployment. If people do not have a

sense of a stable, exogenously determined equilibrium value of income then the
unemployment equilibrium becomes instable as well.

The recursive rationaliQ argument

Another critical assumption of the real balance effect is that it implies that people
know, when they are born, what their preferences will look like for the rest of their
lives (and also, when they will become dependent and when they die). This
assumption is reflected in the stable parameters B*" and fl in equation 3a. These

parameters denote that people are able to plan their savings and consumption over
their lifetime. This does not seem very realistic, because most people form a lot of
their preferences over the course oftheir lives.
But the real balance effect requires even stronger notions of rationality than just for
the current generation. Not only does it require that people are born with a notion of
their income and preferences for their whole life, but it also requires that they have
this notion for all the future generations as well (Sweeney 1988, p.43-44). Planning
your income and expenditures over your lifetime includes a decision on bequests. To
make a rational decision on bequests, the current generation has to know the income
and preferences ofthe next generation. And by recursion ofthe next and the next, and
on so on and so forth. This seems to become absurd.

In terms of the underlying equations of the real balance effect, we can augment them
by allowing the parameters to fluctuate according to cultural norms or changing
expectations for the prospects of offspring. If we would do this tbr the part of real
wealth that is added to consumption ( 0*" ) and denote this instable parameter with

B*", then the expression for equilibrium unemployment would depend crucially on

this parameter.

The real debt ffict
Fisher (1933) proposed the mirror mechanism ofthe real balance effect. He started by
noting that deposits are the financial assets of individuals, but they are the financial
liabilities of banks. In general, all loans create (bank)deposits. This implies that, with
declining prices, an increase in the real value ofthe financial assets is largely offset by
an increase in the real value ofdebt. Fisher (1933) called this the real debt effect. The
majority of financial assets are mirrored with debts on bank balance sheets. Thus "the
fall in wage rates and prices necessary to restore aggregate demand to ful|
employment level would be enormous. Further, falls in the general level of prices
would increase the real value of debts and 'would consequently lead to wholesale
bankruptcy and a confidence crisis' (Kalecki 1990, p. 343)" (as quoted by Sawyer
2001 ).

This mechanism would make (accelerating) deflation swamp demand instead of
spurring it, thus making the NAIRU unstable.
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In terms of our model, we should augment equation 2.3, to get the alternative equation
2.3.a:

C = f 0,WetP)= Co+ p,f + B*",We'lP- BoDIP equation 2.3'a

where We' denotes the private sector's accumulated financial wealth and o the

private sector's accumulated financial debt. Here, Bw", denotes the fraction of real

wealth that is added to consumption, while B, denotes the fiaction of real debt by
which consumption is diminished. If we start with unemployment above the NAIRU,
unemployment would only return to the NAIRU (i.e. the unemployment equilibrium
would only be stable) if consumption rises. Remember that unemployment being
above the NAIRU causes P to fall. As a consequence, both real wealth and real debt
rise with the same rate. So we see that the stability of the unemployment equilibrium
crucially depends on the size of the parameters p*", andBo, for when p,, is very

large compared to p*",, households would on average withdraw from consumption

when prices fall due to unemployment being above the NAIRU. This fall in
consumption would trigger another rise in unemployment, etc. Hence unemployment
would not return to the NAIRU by itself. In other words: the NAIRU is an unstable
equilibrium.
Starting with an average reserve ratio of banks of lo7o, we would obtain that
D/We'= 0.91. That would imply that the equilibrium is stable if and only
if 0*" >0.918D. Fisher (1933) and Kalecki (1990) offered that it is very likely that

this is not the case, for people who see the real value oftheir debt deflated, encounter
immediate payment and refinance problems. So they are forced to withdraw strongly
fiom consumption.
Furthermore, firms that have engaged in loan-financed investment suffer profitability
and refinance problems. They may go bankrupt. This depresses confidence and
triggers a loss of jobs that may exacerbate the instability of the equilibrium.

The windfall gains effect

Keynes (1931) argued that unexpected inflation creates windfall gains for companies:
profits rise unexpectedly (Dimand l99l). Thus the return on investment is

unexpectedly higher, because they can get a higher price for their products. This may
lead to favourable animal spirits and thus an investment growth. If unemployment is

below the NAIRU, then prices rise. If, due to this price rise. investment growth is very
high, then this causes unemployment to drop even further. Hence the unemployment
equilibrium (NAIRU) is not stable.

We can incorporate this effect in our model by adding an investment equation where
investment 1 is a positive function of the price level:

+

I = f (P)= Io+ Br.,P equation 2.9

Where l,,denotes autonomous investment and B, denotes the effect of windfall

gains on investment.

And we allow the unemployment level to depend on both consumption and
investment:
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u= f (C,l)= B/rp,.C+rp,I equation 2.4.a

Where p.. and g, denote the shares of consumption respectively investment in total

demand.

We see that the unemployment equilibrium is stable only if the total decrease (or:
increase) in demand caused by a deviation fiom the unemployment equilibrium
through diminished (or: added) consumption offsets the increase (or: decrease) in
demand through added (or: diminished) investmentr2. In other words: when prices
unexpectedly change, this causes changes in consumption and investment which lead
to a change in demand and hence unemployment. For the NAIRU to be stable, the

change in unemployment caused by a change in consumption should offset the
(opposite) change in unemployment caused by a change in investment.
This condition is highly questionable as it is investment rather than consumption that
is volatile (Keynes 1937).

Tlrc endogeneit.t* of money argument

The "endogeneity of money" is claimed by some authors (i.e. Arestis and Sawyer
2005, p. 961 and Hein 2fi)6) to invalidate the real balance effect. Lavoie (2006, p. l7)
defines the theory of endogenous money as the idea that "the supply of high-powered
money (...) ought to be considered as endogenous and demand-determined (by the
private sector, R.V.). By contrast, (short term) interest rates (are) exogenous, under
control of the central bank (...)'t." This definition indeed applies to real-world
monetary policy in our view. The reason that it invalidates the real balance effect, is

that it makes private sector financial wealth (which is denoted by the symbol We in
equation 2.3) endogenous (and instable). That is: the demand for money at a certain
interest rate is determined by the private sector and the government has to
accommodate this demand if it aims at targeting an interest rate. Governments
accommodate the demand by engaging in deficit spending (fiscal policy), which adds
directly to private sector financial wealth (We) and/or by loaning out reserves
(monetary policy).
So we can conclude that endogenous money makes private sector financial wealth
endogenous which invalidates the real balance effect.

2.5.4. Revisiting assumptions on central bank behaviour: is the central bank's
interest rate policy effective?

Before discussing the strength of this stabilizing mechanism, we should first
acknowledge that central banks are an institution with the purpose of promoting
growth of the economy. Of course, the specific ideas on how to promote gowth of the
economy differ among central bankers and scholars. That explains why some central

I2 In mathematical terms this would imply that the equilibrium is stable if and only if:
tprB*"We I P2 > g,0n ,.
'r The main argument why money is endogenous is that the interest rate is determined in the money
market. Hence ifcentral banks target an interest rate, they have to supply the amount ofmoney that the
private sector wants to hold at the targeted interest rate.
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banks narrow the goal of promoting growth of the economy to the objective of
maintaining stable prices.
If the only mechanism by which inflation is stabilizing runs through the central bank,
then inflation is not naturally (without interference of the central bank) stabilizing.
This would mean that (accelerating) inflation does not automatically cause a

contraction of the economy and that may make us wonder why the central bank
targets inflation at all. But assume for a moment that it is worthwhile to target
inflation. One of the main ways this is done is by targeting the unemployment rate to
keep it to a rate close to what the central bar/r. thinks the NAIRU is. Note that, without
a natural adjustment mechanism the economy would not converge to the NAIRU and

it would be very hard to estimate its value. Hence the central bank targets a supposed
NAIRU. And if it succeeds, it maintains an artificially imposed unemployment rate in
order to keep inflation below a certain level.
In the following, four arguments against an effective central bank interest rate policy
will be treated: (l) The target interest rate may be too low to be attainable; (2) The
NAIRU is endogenous to the interest rate; (3) The central bank has problems to
calculate the target interest rate; (4) The effectiveness ofthe central banks policy rule
entails circular reasoning.

The target interest rate may be too low to be attainable

In severe economic downturns, there may be situations where the natural rate of
interest r., would have a very low (or even a negative) value. It can be so low, that the

accompanying monetary interest rate target would be near zero or even negative. This
situation reminds us of Keynes' liquidity trap: in a situation where liquidity
preference (the preference to hold wealth in the form of money) is almost absolute, a

higher money supply by the central bank will not lower the interest rate as funds are

not loaned out anlnvay. However, one could argue that central banks are always able
to set the interest rate at zero, by supplying all the funds that the private sector needs.

Or they could even set a negative interest rate, by paying the private sector interest
when it borrows funds from the central bank.

Note, however, that central banks target a market interest rate (i.e. Libor, Euribor,
etc.). Their instrument to obtain this target, is setting the interest rate at which funds
are loaned out at the counter ofthe central bank (i.e. Fed Funds rate, Refinance Rate).
Central banks indeed can set the interest rate at which funds are supplied at their own
counter atzero (Japan since the 1990s, US currently) or even negative rates. However,
the market interest rate would always be above - or near - zero. For with a negative
interest rate, there is no incentive for institutions that hold money to lend it out. Hence
one would not see Libor or Euribor fall below zero.
Furthermore, the long-term interest rate may be the most relevant for the private
sector investment decisions. The response ofthe long term interest rate to the central
bank's short run target may be much weaker than the response of the short term
interest rate. The long term interest rate is a function ofthe risks that the private sector

perceives for lending money for the long term and its perception of the development
of the central bank interest rate over that period. When the central bank's short-term
interest rate is very low, the private sector will most likely expect it to go up in due

course. Furthermore, the risk and liquidity premium of long-term lending are higher
than that of short-term lending. Hence the relevant long-term interest rate has a

positive lower bound that is at best near zero, while the natural rate of interest may
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imply that a negative interest rate is needed tot restore full employment (see also

Arestis and Sawyer 2004).

The NAIRU is endogenous to the interest rate

Recall that in the NAIRU model, inflation arises out of a conflict over the distribution
of income between wage earners and profit earners. If we want to assess the effect of
a rise in interest rates on the NAIRU, we should extend the model and add a rentier
class (interest earning class). If we do this, a rise in the interest rate would imply that
rentiers claim a larger share of total output. NAIRU theory would hold that both wage

earners and profit earners would not accept this, with inflation as the consequence. To
quell inflation, more unemployment is needed. Hence the NAIRU risesra.

The central bank has problems to calculate the target interest rate and the NAIRU

Taylor's rule for interest rate setting by central banks looks deceivingly simple.
However, neat symbols mask a fuzzy world. This is especially true with respect to the

calculation of the natural rate of interest ( 6). The natural rate of interest cannot be

observed and information on its value is not readily available. Moreover, it is a

moving target. Hence mistakes in the central bank's assessment of its value are likely
to lead to policy failures (Arestis and Sawyer, 2004, p.451). But there is another
unobservable, difficult to measure, variable in the formula: the NAIRU. This may be a

reason why estimates of the NAIRU are frequently revised years later (Galbraith
1996). Unfortunately, an interest rate policy cannot be set retroactively.

The central banks' policy rule entails circulttr reasoning

The interest policy rule is built on the assumption that the NAIRU is the equilibrium
value of unemployment. At the same time, it is meant to stabilize unemployment at

the NAIRU. Thus this stabilizing mechanism assumes the very thing it is supposed to
ensure. This raises doubts about whether the interest rate policy rule is based on
circular reasoning.

To summarize, our evaluation of the central bank's interest rate policy points out that
there are problems with it. First, it may not be possible to reverse an economic
downturn by monetary policy alone. Second, the NAIRU is endogenous to the interest

rate, where an interest rate aimed to bring unemployment up to the NAIRU brings up
the NAIRU itself. Third, empirical determination of the concepts in the policy rule is

difficult. Finally, the policy rule builds on circular reasoning. The last two problems
imply that the central bank cannot, practically or in principle, bring unemployment to
the real "NAIRU", but guides unemployment to the level it thinks the NAIRU is.

2.5.5. Summary and conclusions

The conclusions are set up such that they can be compared to the conclusions of the

orthodox NAIRU theory above.

ra 
See Hein (2006) for a cost-based reasoning of why an in(erest-rate rise pushes up the NAIRU.
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The NAIRU is not an attracter of the buffer stock of unemployed people

Above, we have seen that the NAIRU is not a stable equilibrium. Neither the real
balance effect nor the central banks interest rate policy is a reliable mechanism that
leads to (automatic) adjustment of unemployment to the NAIRU. This changes our
interpretation of the NAIRU fiom the long-run equilibrium rate of unemployment to
an inflation barrier: the NAIRU is that buffer stock of unemployment which is

consistent with stable inflation. However - as will be discussed below - the focus on
the labour market that is embedded in the name NAIRU may be deceiving, for the rate

of NAIRU unemployment depends on the effectiveness and size of other buffer
stocks. Furthermore, it is dependent on demand, productivity and various other factors
not mentioned by orthodox NAIRU theory.

The NAIRU is endogenous to the size and effectiveness of other buffer stocks

Above we concluded that the orthodox NAIRU can be interpreted as the size of the

buffer stock of unemployed people that is needed to keep inflation stable (i.e. to
prevent too much pressure on wages). However, if we follow this interpretation we
can focus on other buffer stocks that have an effect on prices and thus inflation. And
we should also look at their effectiveness in preventing price pressure: as discussed

above, the effectiveness of the buffer stock of unemployed people in keeping wage

demands down depends - among other things - on its age composition, education
levels, geographic distribution, cultural norms, etc.
We have already argued that the buffer stock of excess capital may be important.
Concerning its effectiveness, its age is of primary importance: if capacity has been

idle for a long time, flrms may stop maintaining it (or even scrap it), or the embodied
technology may become obsolete.
A third buffer stock that is olten recognised is the buffer stock of competing end
products. The OECD (2006) recognises this when it estimates the effects of product
market regulation and openness on the unemployment rate. To incorporate this feature
in the NAIRU model, we can endogenise the parameters that reflect the mark-up or
wage pressure of the unemployed in the NAIRU model: they are a function of the size

and effectiveness ofthe buffer stocks.

The NAIRU depends on various other factors like demand, the historr- of
une mployme nt and p ro d uct iv ity

It turns out that the NAIRU itself may be very well attracted by the unemployment
level instead ofbeing an attracter for it. Galbraith (1996) argues that this indeed is the

case. Theoretically, we can offer a number of channels that would achieve this
behaviour. First, as already discussed above, in a number of circumstances the

unemployed do not put downward pressure on wage bugaining. But one can think of
other channels; for example if high unemployment results in a fall in demand and

expectations, this may lead to capital scrapping which pushes up the NAIRU.

To formalise this argument, we would get a price equation where the mark-up is

allowed to grow, like equation 2.1.a. We can capture the essence of the argument that
the mark-up is a positive function of capacity utilisation by allowing the mark-up to
depend negatively on capacity ( K ):

equation 2.10rh= f (K)=ito+frrG)

40



We see that the NAIRU is a negative function
(see also Arestis and Sawyer 200a, p.965).
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where fiu denotes autonomous mark-up growth.

Capacity in itself can be modelled as a positive function of demand: X = X<il ,

through accelerator and profitability effects.
Using the equations above, we can derive the following expression for the NAIRU:

i= b+bh,,iLMI +fr|+fiK6V)) equation 2.8.a4

of demand and hence unemployment

Another channel by which the NAIRU is a negative function of unemployment, is if
people who become unemployed are forced to accept lower productivity jobs than
they initially had. This leads to a fall in productivity which also pushes up the NAIRU
(through equation 2.8.a2). Storm and Naastepad (2007a) employ the Verdoorn (1949)
effect (see McCombie et al. 2002 for a recent assessment of this effect) to argue that
total demand (which is inversely related to unemployment) has a positive effect on
labour productivity. As low unemployment causes a high demand, this is another
reason why the NAIRU follows unemployment.

From the discussion above, we conclude that the NAIRU is endogenous to the history
of demand, the history of unemployment and productivity. Hence it is not a supply
side equilibrium, but can better be perceived as an inflation barrier that shifts under
the influence of many factors among which labour market regulation is just one.

lnbour market rigidity has an ambiguous impact on the NAIRU

The orthodox NAIRU hypothesis that labour market rigidity pushes up the NAIRU
can be objected to on theoretical grounds. An example can be found in the recent
work by Storm and Naastepad (2007a,2008). They develop a model in which labour
market rigidity has an ambiguous impact on the NAIRU. They do this by
endogenizing labour productivity groMh as a positive function of labour market
rigidity. Remember that a high labour productivity growth can bring the NAIRU
down (see above).
Their line of reasoning is that labour market rigidity both contributes to and is a
symbol of trust between and sharing of power between managers and employees.
Most labour productivity improvements are crucially dependent on the contribution of
employees. They can only be expected to contribute to the extent that they have a

stake and a say in productivity growth which requires trust and a sharing of power
(more on this in chapter 3).
But another mechanism by which labour market rigidity can bring down the NAIRU
is by its effect on total demand. If the economy is wage-led and more rigid labour
markets push up the wage share, then the Verdoorn effect will imply that more rigid
labour markets push up productivity growth through their effect on demand growth.
Furthermore, the increase in demand may be favourable for investment which pushes
the NAIRU down.
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2.6. Conclusions

To conclude this chapter, we have seen that the diagnosis that labour market
institutions cause unemployment was advanced by the OECD ( 1994b) mainly out of a

theoretical foundation. At the time the OECD published its report, the data needed for
a sound empirical test of the hypothesis that labour market institutions are responsible
for unemployment simply was not yet available. Only after the OECD publication,
gradually more data was gathered. We conclude that the OECD did not build its
policy recommendations on strong empirical analyses. They were prominently based

on theory.
The theoretical foundation of their policy advice is orthodox NAIRU theory. This
theory predicts that unemployment revolves around the NAIRU. The NAIRU is the

only sustainable level of unemployment because it is consistent with stable inflation.
A higher rate of inflation is supposed to drag down demand, a lower rate is supposed

to boost demand. The unemployment rate settles around the NAIRU. Furthermore, it
is predicted that the NAIRU itself is a function of labour market institutions. The idea

behind this is that the unemployed function as a buffer stock to keep wage demands in
check. The more regulated the labour market is, the bigger the buffer stock must be in
order to keep down wage demands. This implies a trade-off between unemployment
(the size of the buffer stock) and rigidity in the labour market, the latter having a

negative impact on the effectiveness of the buffer stock in keeping wage demands
down. Hence the NAIRU is a positive function of the rigidity of the labour market.
Although the mechanisms sketched above may seem plausible, empirical studies that
back the NAIRU are found not to be robust (see also chapter 4 below). Traditionally,
the literature has advanced two explanations for this: either the quality or the quantity
of the data is insufficient. In this chapter, a third explanation is advanced: orthodox
NAIRU theory is flawed.
We have seen that there are severe problems with orthodox NAIRU theory. First of
all, the feedback mechanism from inflation to unemployment is problematic. We have

argued above that the real balance effect is not realistic. That implies that the central
bank guides the unemployment rate to whatever value it thinks the NAIRU is, if it is
able to guide unemployment at all.
Furthermore it was argued that the NAIRU is not a fixed value but that it depends on
the effectiveness ofbuffer stocks, the size ofbuffer stocks, labour productivity growth
and even demand and thus unemployment itself. The NAIRU is interpreted as an
inflation barrier, not as an attracter for the unemployment rate. Moreover, the NAIRU
depends on the history of unemployment, demand, productivity and business

expectations. rigid labour markets have an ambiguous effect on the NAIRU.
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3. Are rigid labour market institutions really detrimental for labour
productivity growth?

i.I. Introduction
An important observation to explain for most neoclassical economists, besides high
unemployment, is the sluggish growth of European labour productivity when

compared to US labour productivity (i.e. Nicoletti and Scarpetta 2003; OECD 2003b;

OECD 2007a). To be more specific, they focus their explanatory analysis on the
period since the ICT-revolution, starting in the late 198Os/beginning ofthe 1990s.

OECD/IMF economists Nicoletti and Scarpetta (2003) state this most explicitly:
"One of the most striking economic facts in the OECD area is the considerable

dispersion of growth rates observed in the past decade, when some countries (most

notable the United States) have pulled ahead in terms of output and productivity
growth, while others (e.g. large Continental European economies) have lagged

behind." (p. 5)

The graph below is an illustration ofthe fact they attempt to explain. In paragraph 3'5,

when we assess the empirical validity of this observation, we will return to this
observation and note that, if we extend the period ofobservation further backwards, it
is not Continental Europe, but rather the Anglo-Saxon countries that are lagging
behind.
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Figure 3.1. Development of labour productivity: Anglo-Saxon versus Continental-
European countries (1996-2004); I 996= I 00

Cont.-European ----- Anglo-Saxon

Anglo-Saxon countries: Australia, Canada, New Zealand, UK and USA;
qont.-European countries: Austria, Belgium, Denmark, Finland, France, Germany, ltaly,
Netherlands, Portugal, Spain, Srrveden;
Source: Database of the Groningen GroMh and Development Centre (http://ww.ggdc.ney).

The graph clearly depicts the take-off of Anglo-Saxon productivity growth. If we
would single out the US-line, we would see that it is even steeper when compared to
the Continental European productivity growth. Since the mid-1990s, Anglo-Saxon
productivity has indeed run ahead ofproductivity growth in the Continental European
countries. Turning to the explanation of these facts, it has been hypothesised that
labour market institutions distort the free market process. Therefore, they are detri-
mental to innovation and productivity. The following quotes illustrate this.

Cohen et al. (2004) state: 'The basic hypothesis relating policy and regulations to
incentives for innovation and adoption is non-controversial, that is, policy barriers to
resources being allocated to their highest valued use may have an adverse impact on
economic performance in general, and on productivity growth in particular" (p. 17).
Another example is Siebert (1997), who notes: "However, starting fiom a simple
notion of an equilibrium in a classically clearing labor market, institutional
arrangements can influence the clearing function of the labor market in basically three
ways: by weakening the demand for labor (...); by distorting the labor supply; and by
impairing the equilibrating function of the market mechanism" (p. 43). Bassanini and
Ernst (2002b) put it like this: "Institutions that make post-innovation employment
adjustment more difficult or costly are likely to reduce innovation rents accruing to
firms and hence innovative effort."

These quotes illustrate the basic llamework in which the effect of labour market
institutions on productivity growth is analysed by these authors. Clearly, these
orthodox economists claim that the most flexible countries are the most innovative
and reach the greatest productivity increases. In the following, this orthodox believe
will be questioned.

labour productivity (1 996=1 00)
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For clarity reasons, we first define a few terms. When productivity growth is

analysed, different channels that lead to greater productivity can be distinguished. To
start with, in orthodox theory, we can disentangle the effects of greater capital
intensity from innovation. This distinction goes back to Solow (1957), who
distinguished the impact of capital deepening fiom the impact of total factor
productivity (TFP), where the former is associated with a move along the production
function and the latter with a shift of the production function. Apart from this, we can
distinguish worker motivation factors, proxied by the efficiency of a given input of
worker effort in terms of output. The efficiency wages literature (the classic reference
is Shapiro and Stiglitz 1984) is a well-known example that puts focus on this channel
of productivity growth.

In this chapter, we will not explicitly disentangle these channels that lead to enhanced
productivity growth. We will perceive them in a holistic way for 3 reasons:
(1) The distinction between capital deepening and TFP growth rests on the
assumption of a production function. However, the use of a production function at the
macro-economic level is theoretically problematic as it requires aggregation of micro
production functions. These micro production functions would have to entail very
specific properties for this to be feasible. These properties are not realistic (see Felipe
and Fisher 2003r5).
(2) The distinction between total factor productivity and capital intensity is
theoretically problematic. This is because technological innovations are often capital
embodied, making the distinction meaningless. Rather, technological innovation and
capital intensity are complementary. This critique on TFP as an independent measure
ofinnovation has been originally offered by Kaldor (1957).
(3) Where the orthodox efficiency wages literature emphasises individual worker
efficiency, we will follow Buchele and Christiansen (1999) in emphasizing work as a
group effort. Furthermore, worker effort and innovation are not independent but more
likely to be strongly interdependent. For a motivated worker may not only work
harder but he may also work smarter, i.e. he may not only work more efficiently
within the existing production process, but may also contribute to innovations that
make the production process itself more efficient (See also Lorenz 1992).

Finally a word about labour markets: rigid labour markets are defined as markets in
which management in one or the other way shares power with labour. This means
that, for example, hiring and firing possibilities may be restricted, due to for instance
labour market regulation, or there may be active union and employer associations, or
there is employee participation in decision making, etc.
The emphasis of the chapter is not on the unique, individual impact of separate labour
market institutions, but on their joint impact in the form of rigid labour markets. This
choice follows the distinction by Hall and Soskice (2001) who distinguish regulated
market economies with rigid labour markets from liberal market economies.
We will occasionally, in case it is of particular interest, point out the effect of
individual labour market institutions on labour productivity. However, we should also
recognize that, fiom a practical point of view, there is a high degree of institutional
interdependency within countries. In other words, countries tlpically have either more

't Here, we list theoretical reasons why we refrain from employing these analyical channels to analyze
the impact of labour market institutions on labour productivity. However, from an empirical point of
view, the distinction is also problematic. (See Felipe and McCombie 2003.)
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regulated or more liberalized labour markets across a range of indicators. The
empirical emphasis by other authors has been on one specific type of institution,
namely firing restrictions. These can be used as a proxy for the overall rigidity ofthe
labour market.
Finally, in this chapter we will not dwell on the effect of wages on productivity, the
induced innovation hypothesis (see for instance Funk 2002, Hicks 1932). This is the

subject ofchapters 5 and 6 ofthe thesis.

The setup of this chapter is as follows: the next paragraph deals with neoclassical
arguments against and in favour ofrigid labour markets. Then it turns to a perspective
that tends to be neglected by neoclassical theory: labour-management co-operation. In
paragraph 3.3, the effect ofrigid labour markets on productivity is analysed from this
perspective. Paragraph 3.4 concludes the theoretical analysis with the hypothesis that
rigid labour markets are favourable for labour productivity. In paragraph 3.5 a number
ofempirical studies that test this hypothesis are reviewed. Paragraph 3.6 concludes.

3.2. Neoclassical perspectives on labour productivity

The neoclassical perspective offers arguments against rigid labour markets, as well as

arguments that support rigid labour markets. The basic neoclassical framework that

starts from a perfectly clearing labour market offers arguments against rigid labour
markets. This is because any form of rigidity hampers the competitive process in
generating the most productive outcomes. Rigidity causes the market to fail. This is
treated in section 3.2. 1. However, there are also neoclassical arguments that
hypothesise positive effects of rigidity on productivity. These arguments tlpically
start with some inherent market failure that is solved by a rigid labour market
institution, i.e. by introducing another rigidity. We will turn to these arguments in
paragraph3.2.2.

3.2.1. Neoclassical arguments against rigid labour markets

The neoclassical perspective offers a range ofarguments against rigid labour markets:
rigid labour markets are perceived to be detrimental to the enhancement of labour
productivity. These arguments are grounded in general equilibrium assumptions.
Especially important are the assumptions that all firms are on the production
possibility frontier, that every firm and worker has complete information about
technologies and that technology is given exogenously (i.e. neoclassical theory
disconcerns itself with the question of how innovations arise). Within this theoretical
fiamework, it is obvious that labour market institutions can only restrict the otherwise
perfect market. Hence they are detrimental to the efficiency enhancing process of fiee
competition and as a corollary hamper innovation.

We will now review a number of arguments against rigid labour markets that are
grounded in the orthodox theory of the perfect labour market. In the literature, the

following can be foundl6:

16 This review draws from OECD 2007a
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Dfficult and expensive firing of redundant personnel frustates labour-saving proces,T

innovatiorts (Bassanini and Emst 2002b).

Labour saving process innovations can make labour redundant. Of course, for firms,
the benefits fiom a given labour saving process innovation can only be reaped after
firms lay-off the redundant labour. This is more costly when institutions like
employment protection legislation are in placelT.

With easier firing, shifting labourfrom old and declining industries to innovative
actitities is easier (Bassanini and Ernst 2002b; Saint-Paul 2002; Nickell and lnyard
1999, p. 3064).

When some innovative industries are growing fast, they typically need new staff.
Especially in periods that the economy runs at (near) full capacity, this may be
difficult and slow down the progress of these new innovative industries. Easier firing
in old and declining industries makes more staff available for the innovative
industries. Moreover, easier firing may enhance the inflow of "fiesh blood" (i.e. of
people with novel ideas and networks) in the growing innovative industries.

The (latent) tltreat of easy firing reduces shirking.

This is the core argument of the efficiency wages literature (see Shapiro and Stiglitz
1984): people are assumed to be motivated to work for an external (pecuniary)
incentive. Hence they will work harder (more productivel8) when there is a greater
likelihood and cost of being fired in the case that their shirking is discovered. The
likelihood of being fired is higher when firing restrictions are limited. And, with given
wages, the relative damage to workers of being fired is higher when unemployment
benefits are low and of a short duration. Hence, workers are more productive when
the labour market is less rigid.

Factor market regulation and rigid employment contracts may withhold firms to
experiment u'itlt new business processes.

This happens because the downside risk of experimentation may become overly large,
due to increased costs of having to lay-off people in case of failure. Hence, an

economy with a rigid labour market would exhibit less new business experiments and
thus less productivity growth (Cohen et al. 2O04, p.79).

There is a danger of hold-up if employees haye a strong bargaining position at the
decentralised level (Malcolmson 1997; Nickell and Layard 1999, p. 3067-3068).

Hold-up is a risk if contracts are not made-up in a time-consistent manner. For
instance, if a firm generates a high productivity gain, then the labour union may
bargain for a high pay-rise, appropriating (part of) the rents of this productivity gain.
This takes away part of the incentive for firms to opt for highly risky and uncertain

'7 Staying within neoclassical theory, we could also reverse this argument. Following the induced
innovation reasoning, difficult and expensive firing may spur firms to invest in labour augmenting
technological change. Therefore, within neoclassical theory, firing restrictions can boost labour
productivity. We will come back to this argument below.

't The assumption underlying the elficiency wages literature that people who work harder - i.e. put in
more elTort - also work more productively, is questionable (see Buchele and Christiansen, 1999).
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innovation projects with high potential benefits. Hence strong, decentralised unions
that bargain at the level of the individual flrm are detrimental to productivity growth
while centralised unions that bargain at the level ofthe sector are not.
However, Haucap and Wey (2004) argue that the relationship between the degree of
centralization of wage bargaining and firm's investment incentives is characterised by
a non-monotone (U-shaped) relationship. ln a centralised bargaining system, where
the union sets a uniform wage rate for all firms in the sector, investment incentives are

highest. In the coordinated case, where one sector-wide union sets wages

independently for all firms, they are lowest and in the decentralised case, where wages

are determined independently at the firm level, investment incentives are

intermediate. This result arises because in the coordinated case, the monopoly union
can exploit its hold-up potential fully by setting discriminating wages for firms that

differ in the productivity of their employed labour. In contrast, centralization and

decentralization both constrain the unions' hold-up potential. In the former case this is
because it sets only one wage for the whole sector. In the latter case this is through
competition between firm level unions.
Clearly, following the reasoning above and applying the Rehn-Meidner argument (see

LO 1953), one could argue within neoclassical theory that centralised bargaining
actually spurs productivity, because the equality of wages drives inefficient firms off
the market. This expedites structural change and fosters productivity growth (Agell
1999).

Unionised labour markets lead to wage compression over the skill-dimension
(Freeman and Schettkat 2001). This decreases incentives for individual workers to
invest in skill-fonnation (OECD 2007a).

Insofar as unionised labour markets lead to a more egalitarian society, the wage

distribution is compressed over the skill-dimension. In other words: the ratio between
earnings of a high skilled person and earnings of a low skilled person is smaller in
unionised labour markets. This would decrease the incentives for workers to invest in
skill-formation that would enhance their productivity. However, liom the perspective
of firms there is an incentive to invest in the skill formation of their (highly qualified)
employees, as they benefit more than propoftional fiom the productivity increase that

is associated with skill formation.

Autor et al. (2007) claim thatfiring restrictions can ottly affect productivity to the

extent that they have an employment reducing effectle. They provide arguments why

firing restrictions are detrimental to labour productivity as well as why tlrcy may be

beneficial. Here, we treat the argument that explains why they may be detrimental.
Below, we will turn to the arguntents why they may be beneficial.

The argument explaining why firing restrictions are detrimental runs as follows:
suppose we have a labour market without firing restrictions and an economy running
on the long run growth path with the corresponding productivity. As we are on the
long run growth path, the inflow of workers equals the outflow of workers from the
flrm. The outflow of workers emanates from the lay-off of people whose productivity
is below a certain threshold. Suppose now that we introduce firing restrictions in the

'' Which, according to the authors, would not be the case if bargaining is without transactions cost. In

this case, there is no employment-effect.
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form of an additional cost for the frm of firing an employee. Then the lower bound of
individual labour productivity before people are fired would decline, because the cost
of firing rises. Hence the overall productivity would decline20.

We can observe that the bottom line of the above arguments is that the liee-market
system is the most conducive to productivity growth. This is because in this setting
the incentives are aligned with efficiency gains: both firms and employees are

supposed to reap benefits in a strict relationship with their contribution to the
productivity gains. There are no "false" incentives and there are no possibilities for
rent seeking. The forces of competition drive productivity growth. All that labour
market institutions can do is distorting the free market process, causing the market to
fail.

However, this is not the end of the neoclassical story on the effect of labour market
institutions on productivity gains. In the following, we will see that within neoclas-
sical theory, there is also room for labour market institutions to spur labour
productivity.

3.2.2. Neoclassical arguments in favour of rigid labour markets

Neoclassical arguments in favour of rigid labour markets generally start with
imposing some kind of (cause for) market failure that is inherent in the market or in
the characteristics of productivity enhancing innovations. Then the labour market
institutions can come in to solve this market failure. The imposition of a (cause for)
market failure usually is a realistic feature of the process of creating innovations and
turning innovations into marketable products. For instance, Romer (1990) extended
Solow's (1957) innovation theory by realistically assuming that knowledge is only
partly appropriable, hence that it partly leaks away. Then, labour market institutions
can come in to contain this leak. In other words, one "deficiency" of the market
mechanism is repaired by introducing another "deficiency". Let us list a number of
these arguments fiom the literature:

Rigid labour rnarkets may limit the leakage of knowledge to competitors, therebl'
limiting the extent to which there is under-investment in knowledge (Kleinknecht et al.
2006).

Greater chances that trade secrets and technological knowledge leak to competitors
create larger positive externalities leading to stronger under-investment in knowledge
(see also Romer 1990). When tenureships are longer and pay differences between
flrms within the same sector are smaller, there is less motivation for staff to move to
competitors, taking with them their (embodied) knowledge. In rigid labour markets,
tenureships are generally longer and pay differences are smaller. Moreover, a longer
stay in the same firm will create more loyalty and commitment.

tu One may rebut this argument by noting thal the productivity barrier to hire a new employee will rise
because ofthe extra risk that firms incur when they hire people. Hence the eft'ect on productivity would
be ambiguous.
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In a related argument, Bassanini and Emst (2002b) argue tlnt institutionalised
labour nmrkets install nonns against poaching, which limit the leaktge of knowledge
to competitors.

Strong employer associations may function as a limit on poaching activities among
competitors, because the employers meet regularly and share a common interest next
to being competitors. This prevents a part of the leakage of knowledge. Hence,
positive externalities related to training or R&D activities, will tend to be smaller.

Inflexible labour markets, where job durations are shorter, there is less investmenl,
both by finns and b1, employees, in manpower training as pay-back periods are
shorter. (Bassanini and Emst 2002b; Acemoglu and Pischke 1999a; Acemoglu and
Pischke 1999b)

The market failure leading to too little investment in training can be partly repaired by
introducing more rigid labour markets that lead to longer job durations. This prolongs
the payback time for training expenditures.

Union-induced wage compression over the skill-dimension makes it more profitable
forfirms to invest infinn specific training.

This related argument by Agell (1999) starts with assuming that firms invest too little
in firm specific training of their personnel. Wage compression over the skill
dimension means that peoples' wages rise less then proportional with increased
productivity from extra skills. The benefits for the firm ofthese investments are larger
if there is union-induced wage compression over the skill-dimension, because the firm
can appropriate a large part of the productivity increase that arises from the training.
Hence firms have more incentives to invest in skill-formation of their employees.

In afree labour market, personnel have no incentives to invest infinn-specific
knowledge. Unionised bargaining enables them to reap some of tlte benefits. This
leads to a productivity rise (Bassanini and Ernst 2002b; Auer et al. 2005).

In a free labour market, Iabour has no incentive to invest in learning firm-specific
skills, because these are not transferable to other firms. Hence they are not in a

position to get any benefits from this, because a competitor flrm would not reward
them for the skills. Unionised bargaining allows labour to pose a credible and
considerable threat (for instance a strike) in case the flrm does not reward them for
their firm specific skills. If we again assume that firms under-invest in training of
personnel in firm specific skills, then unionised bargaining would create a
productivity enhancing incentive for workers to do this themselves.

Without powerful employer associations, unions cannot make credible commitments
(Soskice 1997). This leaves both parties vulnerablefor hold-up.

Above, we spoke of the danger of hold-up when powerful unions bargain at the lrm
level. Soskice (1991) argues that this problem is mitigated by powerful employer
associations. The argument is that the hold-up problem arises because contracts are

not time-consistent. For a contract to be time-consistent, it is necessary that both
parties make credible commitments. This requires both parties to be trustworthy. A
powerful employer association keeps the union in check (i.e. presses it to honour its
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commitments) and is a more trustworthy partner for the union to keep its own
commitments. Hence this balance of power mitigates the hold-up problem and is

conducive to labour productivity.

Powerful unions with centralised wage bargaining can serve as a signalling device

for credible commitments (Hogan 2001).

From neoclassical transaction cost theory, we know ofthe importance ofsignalling. A
signal communicates a certain characteristic fiom one party to another. Powerful
unions with centralised wage bargaining may serve to signal that the firm, sector or
country has the institutions which allow for credible commitments. This attracts both
workers and frms that aim at achieving productivity gains, for which potential hold-

up would otherwise be a disincentive.

Shared training costs over the sector (Bassanini and Ernst 2002b).

Many training facilities exhibit increasing returns. Thus, sharing costs for training
over the sector reduces the cost per trained employee. Institutionalised labour markets,

with strong employer associations and/or unions, allow for such a sharing of costs

across firms.

Acemoglu and Shimer (2000) argue that a good unemployment insurance stimulates
people to choose for more productive iobs, as they can take more tirne for job search.

They start with the assumption that the likelihood of a match between a worker and a
job is a declining function of productivity. Then higher unemployment benefits would
stimulate people to aim for higher productivity jobs as the cost of no match -
continued duration of unemployment and receiving unemployment benefits - are

lower when compared to a situation with lower unemployment benefits. This leads to
better, more productive matches between jobs and workers.

Closely related to the previous argumen4 Acemoglu and Shimer (1999) argue that in
a societl with higher unemployment benefits, finns will adapt to the iltcreased
demand for higher productivity jobs.

Related to their 2000 article, Acemoglu and Shimer ( 1999) argue that firms will adapt

the tlpe of jobs they offer to the increased demand for higher productivity jobs,

because an unfulfilled vacancy brings opportunity and search costs.

Unionised bargaining may solve free rider problems (Agell 1999).

This argument aims at potential llee rider problems, like the demand for light, heating
and/or safety on the work floor. From the perspective of an individual worker who
would swap a part of his wage for a better heat system, there is a liee rider problem

because he is not the only worker who would benefit fiom this, while the other
workers do not have to trade salary for it. In other words, there are positive
externalities from heating which lead to a flee rider problem. The market would tend
to undersupply heating on the work floor. Unionised bargaining may mitigate these

problems. Light and heating help to raise worker productivity.
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In a related argument, Agell (1999) and Freeman (2005) argue that unionization of
the labour nmrket may make bargaining in general more efficient. In that case
unionization would reduce transaction costs thatform a barrier to reaching the

fficient solution.

Coase's theorem (Coase 1960) reads that, regardless of the distribution of property
rights, in the absence of transaction costs, bargaining ensures that the allocatively
efficient solution is reached. To the extent that unionised bargaining reduces
transaction costs when compared to bargaining at the individual level, unionised
bargaining leads to a solution that is closer to the efficient solution.

If the Coase theorem applies, then firing restrictions would have no impact on

emltloyment levels in the neoclassical ntodel (Autor et al. 2007, p. Fl95); neither do
they have an effect in the search-model framework. (p. F 196). Hence neither would
there be an effect on labour productivity.

Imposing firing restrictions can be regarded as a change in the distribution ofproperty
rights (of the costs/benefits of firing/being fired). If the Coase theorem would apply
(i.e. ifthere are no transaction costs in bargaining), then this shift in the distribution of
property rights would not affect the outcome in the labour market. Hence there would
be no effect on unemployment and neither on labour productivity.

If tlte Coase theorem does not apply, then there are positive effects of employment
protection legislation on labour productivity due to afurther deepening of capital and
a better recruitement funclion at the firm level. (Autor et al. 2007)

In practice, the Coase theorem is not applicable to the case of installing employment
protection. This is because firing restrictions cause transaction costs to both employer
and employee in the case of lay-off. Think for instance of lawyer costs to both the
firm and employee.
The existence of positive transaction costs implies that firms have an extra incentive
not to fre people when they become unprofitable for the firm. For when they would
fire the employee, they would incur extra costs. Alternatively, they may invest this
money to increase the productivity of the worker. Thus production will become more
capital intensive.
Next to this productivity enhancing mechanism, firing restrictions make it profitable
for firms to incur more costs during the recruitment process to reduce the probability
of having to fire people. This leads to a better match between employee and firm,
which is beneficial for overall productivity.
Furthermore, following the induced innovation reasoning, we could also argue that
difficult and expensive firing may spur firms to invest in labour augmenting
technological change. Therefore, within neoclassical theory, firing restrictions can
boost labour productivity.

From these arguments, we see that within neoclassical theory, there is an array of
arguments in favour of rigid labour markets. Generally, these arguments impose some
obstacle for the market to generate an efficient outcome. For instance, they impose
transaction costs or public good characteristics of knowledge, skills or working
conditions that favour a higher productivity. Then labour market institutions can help
to solve the market imperfection.
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3.2.3. Wlnt rrcoclassical theory neglects

In the following, we will go beyond an important limitation that is, often implicitly,
imposed by neoclassical theory. This is that it considers the creation ofproduction and
productivity enhancing innovations as a black box.
In doing this, it also considers the labour market as similar to other factor markets, or
any other market indeed. This generalization denies the essence of what makes the
labour market indeed the market for labour. The essence ofa labour contract involves
a subordination relationship where the worker sells a number of hours of labour to the
firm (or: the management that represents the firm), where the firm can determine - up

to a certain point - the tasks and activities of the worker during those hours. Hence
this necessarily entails a power relationship, with management exercising power over
labour.
A neoclassical theory that moves into the direction of incorporating a power
relationship and incomplete contracts in the labour process, can be argued to be

principal-agent theory (with its corollary: the theory of efficiency wages). Principal-
agent theory assumes that there is a principal that hires an agent to perform a certain
task. However, the interest of the principal may not be the same as the interest of the
agent. Furthermore, the relationship between principal and agent is characterised by
asyrnrnetric information. Hence the principal has to design smart incentives to make

the agent behave in his interest.
Without denying that principal-agent theory may be applicable to the employer -
worker relationship - especially concerning the power relationship - we would argue
that neoclassical principal-agent theory does not capture the essence of an
insubordination relationship with incomplete contracts. That is, incomplete contracts
is a broader concept than asymmetric information: it does not just imply that a subset

of all relevant information is included in setting up the contract and monitoring it (as

with neoclassical principal-agent theory), but it implies that there is no set of "all
information". In other words: the possibilities of a worker are endless and tasks that
the employer may want him to perfbrm are subject to an uncertain future. Moreover,
workers (and managers) learn and adapt their behaviour, thus changing the
information set. Neoclassical theory, on the other hand, supposes the future is known
up to the certainty of a probability distribution. Hence the neoclassical principal
indeed draws his information subset out of the true, total set of information. If the
principle invests in more monitoring costs, he can draw a larger part of the 'true"
information set. This does not apply to the reality of a labour relationship that is
characterized by incomplete contracts.
Buchele and Christiansen (1999) emphasize a practical implication of this difference
in perspective. From a principal-agent (and efficiency wages) theory perspective,
there is a firm level trade-off between supervision costs and wages paid. Supervisors
monitor effort. Workers who are caught shirking (not putting in enough effort) are
laid-off and thus loose their wage. However, fiom the perspective of incomplete
contracts, this trade-off is problematic. The reason is that effort can be wasted.
Wasting effort is a way of changing the information set.

Furthermore, in contrast to a machine, the tasks that a worker can hypothetically
perform are endless. This is why labour typically has the role of performing highly
fluctuating and flexible tasks, whereas machines are used for standardised tasks. The
implication is that labour contracts are incomplete: it is difficult to specify ex ante all
the tasks that a worker should perform. Hence the labour-management relationship is
characterised by an incomplete contract where management exercises power over
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labour. Neoclassical labour theory can be argued to deny this, when they perceive the
labour market like any other market (see Kaufman 2007), but the least we can say is
that it ignores this important characteristic of the labour market. If we were to focus
on this characteristic, new questions would arise, such as: how should rnanagement

deal with its power over labour to enhance productivity? Or: what are the implications
of the incompleteness of contracts for the organisation of the production process?

Neoclassical theory is empty on these aspects, for it considers the production process.
including technological change in the production process, as a black box. Its main
concern is the optimal allocation of scarce means in order to maximize utility, taking
technology and productivity as given. In neoclassical theory, there are inputs (capital
and labour) and then there are outputs (products). What happens in the conversion is
somehow neglected by neoclassical theory. Therefore, it neglects the potential impact
of labour market institutions on this conversion process. The next paragraph focuses
on this.

3.3. The perspective of labour-management co-operation

Buchele and Christiansen (1999) note that production and productivity depend
critically on a joint contribution by labour and management. They term this labour-
management co-operation. If we focus on the creation of innovations and production,
and on the implementation of innovations in the production process, then we can start
with the position that both employees and employers (or: managers) contribute to
these processes. That implies that effective production and/or successful innovations
are dependent on a joint contribution of both parties. Hence they require a base of
trust between them. Many of the arguments listed below hinge on this notion of trust.
Furthermore, we can say that employers and employees should have both a stake and
a say in the realization of productivity growth. Without a stake, they lack a clear
motive or incentive to contribute to this. Without a say, there is no possibility for them
to contribute (see Buchele and Christiansen 1999). This requires a sharing of power
between managers and their employees. In what follows, we give arguments based on
these ideas.

There is more need for monitoring and contol in deregulated labour markets. This
hampers productivity growth.

The lack of labour unions and employment protection in deregulated labour markets
can be regarded as a sign of distrust between labour and management. The lack of
these institutions implies that labour has to be motivated with the stick (threat of
firing/reduction of pay). Hence there is low trust between labour and management,
which in itself is frustrating the collaboration process needed to generate productivity
gains. Furthermore, the distrust generates the need of - and is reflected in - more
intensive monitoring and control by management. Empirical research shows that
Anglo-Saxon countries have substantially larger management bureaucracies which are
frustrating for creative people (Naastepad and Storm 2006; Gordon 1996).
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Many productivity enhancing, innovaliorts cruc:ially depend on tlrc accumulation of
tacit knowledge, which requires a certain rigidity in the labour nmrket. (Dekker and
Kleinknecht 2008)

Many, even radical, productivity enhancing innovations do not make it to maturity
without many small, incremental innovations. For these incremental innovations, the

continuous accumulation of (tacit) knowledge is essential. Tacit knowledge is based

on personal experience in working with new production processes and systems. It is

ill-documented, idiosyncratic and difficult to transfer (Polanyi 1966). As tacit
knowledge is "embodied" in persons, the accumulation of tacit knowledge is favoured

by longer-lasting employment relations. A certain rigidity in the labour market may
therefore be conducive to knowledge accumulation. This argument gains weight in
those sectors that exhibit a Schumpeter II 'routinized' innovation regime (Schumpeter

1942). A Schumpeter II innovation regime relies heavily on cumulative learning
which is favoured by a longer average job duration.

Higher labour turnover will reduce loyaltv- ttnd comntitment of workers. This inhibits
productivifv grovlth (Kleinknecht and Dekker, 2008).

More flexible labour markets typically exhibit a higher labour turnover. This is

detrimental for the loyalty and commitment of workers to their firm. Hence they will
leak knowledge more easily and will also change jobs by their own initiative rnore

easily, taking with them their (tacit) knowledge and production secrets. Hence this is a
less favourable climate for firms to invest in productivity growth.

Workers threatened by easyfiring may not reveal productivity enhancing knowledg,e,

for this may cost them their job. (Buchele and Christiansen I999; Kleinknecht et al.
2006; Auer et a\.2005)

People on the shop floor possess much of the (tacit) knowledge required for process

innovations. People threatened by easy firing have incentives not lo reveal knowledge
relevant for the realisation of labour-saving process innovations. Hence employment
protection legislation is beneficial for productivity gains.

Substantive employee participation is beneficial for productivity growth, because
many productivitr- improvements depend crucially on employee cooperation (Nickell
and Layard 1999, Buchele and Christiansen 1999; Auer et al. 2005).

Hence labour markets with works councils that have real decision making power can

be conducive to productivity gains.

Nickell and Layard relate the three arguments above to each other when they write the

following in their handbook on labour economics (1999).'There is a great deal of
evidence that, in many sectors, substantive employee participation, where employees
have some degree of autonomy in decision taking, is associated with high productivity
growth. (...) Employment security is important for two reasons. First, productivity
improvements often depend crucially on the co-operation of workers, or even directly
upon their ideas and suggestions. These will be withheld if individuals feel their jobs

are at risk as a consequence. Second, substantive participation requires more training,
and this is only worth providing if the employrnent relation is longterm. So there is no
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reason to be surprised that employment protection shows up with a positive
coefficient in our simple productivity regressions (table l7)."

Norms of fairness are important for motivating people to contribute to productirtitv
growth. In more rigid labour markets, the benefits of productivity gains are
distributed in a more predictable and more egalitarian way. Hence this gives people a
stake in contributing to realising productivity gains. (Buchele and Christiansen 1999;
Agell 1999; Freeman 2005)

This argument gains force when we realise that production and work in most modern
organisations is a group effort. Hence participation, productivity sharing, and norms
of fairness (Buchele and Christiansen 1999) become more important. Freeman (2005;
p. 9) notes: "Firms with employee participation, profit-sharing, or employee
ownership seem to do a bit better than other firms. (...) Fairness and trust appear
fiequently in business decisions and depend critically on the context and fiaming of
issues." (p. l2)

Panic (2006) extends tlrcse norms of fairness from the level of the finn to the societal
level. He argues that, especially in times of rapid technological clmnge like the ICT
revolution, labour market institutions are needed to meet with norms of fairness.
He argues that the more dynamic an economy is the higher frictional unemployment
is. For the unemployed to accept this, a substantial level of unemployment benefits is
needed. Next, economic activity tends to be a highly collective effort. For a collective
effort to succeed durably, a certain level of solidarity is needed. This solidarity is
provided by labour market institutions which cushion the impact of lay-offs. Finally,
he argues that cooperative unions are needed to make structural changes acceptable.

3.4. Conclusions from the theoretical discussion

Neoclassical theory provides arguments for and against rigid labour markets when
considering their effect on productivity gains. Most of the arguments against rigid
labour markets point to the idea that these institutions hamper the workings of the
competitive labour market and thereby impair productivity gains. Saint-Paul (2002)
adds force to this line of reasoning when he argues that the demand for new,
innovative goods, is more volatile than the demand for old goods. So there is even
more flexibility required to produce these new goods - which, is the underlying
assumption, are often produced by newer and more efficient production processes
than the old ones. He argues that countries with flexible labour markets will specialise
in such volatile goods. An example is the US specializing in ICT.
Nickell and Layard (1999), provide a counter-argument, however, when they state
that it should be recognised that firms can reduce employment by 10Vo per year (or
even more) simply by relying on workers leaving voluntarily (p. 3064). Note that
labour market institutions, in neoclassical theory, most notably have an impact when
workers leave the firm involuntarily. Voluntary leaves are most often work-to-work
transitions, which take place regardless of the institutions. Hence we can conclude
that the impact of labour market institutions on productivity within the neoclassical
fiamework is hard to predict.
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Therefore, we move beyond neoclassical theory and focus on labour-management co-
operation. Turning to the relative importance of these two perspectives on producti-
vity growth (i.e. comparing the importance of the neoclassical labour market
perspective with the labour-management co-operation perspective), we acknowledge
that the neoclassical perspective focuses on the allocation of labour to firms: The
labour market is the meeting place of workers and lrms where transactions take
place. After this transaction has taken place, the worker has to engage in a production
process. The productivity of the process crucially depends on how (with how much

effort and how smart) this is done. We can set up the same line of reasoning for
improvements in the production processes in terms of efficiency (productivity gains):

these crucially depend on the cooperation of the worker. Thus if we want to say

anything about labour productivity, the natural place to start looking seems to be in
the production process. As most modern production processes are a joint co-operation
between labour and management, this seems the most fruitful perspective.

Schumpeter (1942) also provides us with a statement on the relative importance of
both perspectives. He argued "for a sharp distinction between the organisation of
flrms and markets most conducive to solving the static problem of resource allocation
and those organisational forms most conducive to rapid technological progress."
Above, we have already seen that neoclassical theory really is static in the sense that it
is not concerned with the dynamics of production, nor with the dynamics of the
creation and implementation of productivity enhancing innovations. Schumpeter
argues that we need a different theory to analyse the factors that have an impact on
technological progress.

Boyer (2006) makes a similar statement, when he argues that the flexible labour view
is based on an old labour market theory that is static and considers the production
process as given. Also he argues that we need a more realistic theory based on
asymmetric information within the production process and the specificities of the

capitaVlabour nexus. Hence a relevant theory of productivity growth should take the
management-labour cooperation perspective as one of its core elements.

Clearly, the reasoning above heavily draws from the perspective of management-
labour cooperation. This perspective, in which sharing of power between management
and employees is central, offers a range of arguments in favour of rigid labour
markets, which motivates the hypothesis that rigid labour markets might actually be

favourable for productivity growth. The fact that neoclassical theory provides
arguments against as well as in favour of rigid labour markets, invites a look at the

literature on empirical tests of this hypothesis.

3.5. Empirical evidence in the lilerature
Before going into details, it must be noted that many of the studies focus on the
impact of fring restrictions on productivity. Different explanations can be found for
this and these depend on the theoretical approach that underlies the empirical study.
First, in orthodox theory, employment protection legislation should have the most
profoundly negative impact on productivity; whereas the impact of unions and/or
unemployment benefits is less clear cut. Heterodox economists may use this focus
because in their conceptualisation fring restrictions are a measure for labour-
management cooperation. Most usually, flring restrictions are measured by the
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OECD's index for the strictness of employment protection legislation (EPL). In line
with heterodox reasoning, EPL indeed is found to be highly correlated with a number
of other indicators for rigidity of the labour market (Storm and Naastepad 2007a).

Let us now return to the empirical observation that is the central "fact" to explain in
neoclassical analysis. Figure 3.1 above already illustrated this observation: in the last
decade, Anglo-Saxon productivity growth has run ahead of growth in Continental
Europe. However, if the observation period is extended backwards, we can see that
things change. In fact, starting fiom the 1960s we see that Anglo-Saxon productivity
growth has been lagging behind Continental European productivity growth (see

Figure 3.2). Only in the most recent period (approximately after 1995), Anglo-Saxon
countries have done better (as was visible fiom Figure 3. I ).

Figure 3.2. Development of labour productivity: Anglo-Saxon versus Continental-
European countries (1960 - 2004); 1960 = 100

1960 1965 1970 1975 1 980 1 985 1990 1995 2000 2004

Cont.-European ----- Anglo-Saxon

400

Anglo-Saxon countries: Australia, Canada, New Zealand, UK and USA;
Cont.-European countries: Austria, Belgium, Denmark, Finland, France, Germany, ltaly,
Nelherlands, Ponugal, Spain. Su/eden ;

Source: Database ol the Groningen GroMh and Development Centre (http://www.ggdc.nev).

This observation questions the belief of neoclassical analysis that liberal markets are

most conducive to productivity growth2r. In the following, this belief will be confion-
ted with a review of available empirical studies that test the relationship between the

2r Orthodox economists would argue that, until the 1980s, Continental European productivity grew
faster than US productivity because of Europe's' "catching up" with the technologically advanced US,
while since the mid-1990s, the US have been the first to benefit from the ICT revolution. This analysis,
however, does not diminish the fact that Europe indeed was able to "catch up" with the US, in spite of
its rigid labour markets. Furthermore, other flexible Anglo-Saxon countries do not show the same
productivity increase as the US since the 1990s. In fact, in the period 1996 - 2004, the average of the
Anglo Saxon countries in the period is biased upwards due to the performance of EU-subsidized
Ireland (3.67o). The remaining Anglo-Saxon countries had a productivity growth that resembles the

Continental European average of 1.4%: Australia reached l.6Vo,Canada l.5o/o, New Zealand 1.27o and
theUKl.9Vo. TheseratesarecomparabletoforinstanceGermany(1.7o/o)andFrance(2.lVo). Data:
GGDC.

labour productivity (1 960=1 00)
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rigidity of the labour market and productivity growth. Table 3.1 summarizes empirical
studies. It is partly based on the survey by Storm and Naastepad (2007b). This is
extended by work treated in Deelen et al. (2006) and by other sources compiled by the
author. Before turning to the overview, we should note that Storm and Naastepad
(2007b) conclude on the basis of their overview that in general the effect of fuing
restrictions (generally proxied by OECD's index for employment protection
legislation, EPL) on productivity is positive, while Deelen et al. (2006) conclude that
"the impact of EPL on productivity is mixed in empirical work." (p. 10)

The following table provides an overview of a number of studies that empirically
assess the effect of flring restrictions on productivity. A couple of characteristics of
the studies are singled out. This will allow us to group the studies according to certain
characteristics and discuss the implications.

59



Labour market flexibility, productivity and employment

Table 3.1. Overview of the effect of firing restrictions on productivity, selected
empirical studies

Nickell and
Layard I 999
Buchele and

Christiansen 1999
oECD 2003b

Michie and
Sheehan 2003
Scarpetta and
Tressel 2004r'r
Cohen er al.2C0,4

Naastepad and
Storm 2006
Storm and
Naastepad 2007c
Autor et al.2OO'7

OECD 2007a0

Dew-Becker and
Gordon 2007(8)

Pieroni and
Pompei 2008
Lucidi and
Kleinknecht 2009

Found
effect
(EPL + 1

0.09 Country

Country

Cross section

Cross section

Panel, fe

Panel, fe

Panel, fe

Panel, fe

Cross section

Cross section

Panel /1)

Panel, fe

Panel, fe

Panel, f'e

Cross section

Observa- PaneVCross Proxy for Dep. Hypoth.
tion level section firing Var,

estimation restrictions

Group

EPL lp;
TFP
lp

TFP

No hlpoth

+

+

,+

No hypoth.

+

+

Rts-Co{"/o.45

EPL-0.002 Industry/
Firm

+ Industry/
Firm

NS. Industry/
. Firm

NS. Industry/
Firm

0.25 Country

O.2 Country

+ (lp); Industry/
- (TFP) Firm

-0.02 (lp); Industry/
-0.O4 Firm
(TFP)
1.82 Country

+ Industry/
Firm

+ Industry/
Fim

Extemal lp
tumover
EPL TFP

EPL TFP

EPL lp

EPL lp

Strictness of lp;
wrongful TFP
discharge
protectionr")
EPL lp;

TFP

EPL TFP

External lp
turnover
External lp
turnover,
share of
employees
with fixed
term contract

2.3

2,3

(a) A 2-dimensional index ofworker rights and labour-management co-operation, based on a factor analysis of
several sub indices such as earnings dispersion, ratio of supervisory personnel and the level of collective
bargaining. The first dimension of this index has a correlation of over 90o/a with the OECD's EPL index (Storm
and Naastepad 2007a).
(b) Panel data estimator with panel specific fixed effects.
(c) The RESET test in Scarpetta and Tressel (2004) shows problems arising from omitted variables.
(d) Panel data estimator without panel specific fixed effects.
(e) Three indicators for commonJaw exceptions to the emplo5,rnenrat-will doctrine: the implied covenant of
good faith and fair dealing, the tort of wrongful discharge in violation of public policy, the implied-in-fact
contract not to terminate without good cause.
(fl This study stands out for its specific choice ofindustries. OECD has selected the industries it includes in the
study on the basis of a high lay-off rate (the so called "policy-binding industries", see box 2.2, page 68). This
introduces a bias in the estimation in favour ofobtaining a negative coefficient, because firms that rely to a high
degree on numerical flexibility are over-represented in the sample.
(S) This study uses differences of the variables instead of growth rates.
NS means not significant at the 5olo level.

Notes:
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3.5.1. Three groups of studies

The studies summarized above can be structured into three groups based on the

characteristics listed in the table.

Group I consists of studies that use labour productivity as the dependent variable,
exploit a cross section of country data and use OECD's measure of EPL strictness as

the independent variable in a setting with different controls. Typically, the hypothe-
sised effect of strictness of EPL on productivity is positive. This hypothesis is

consistent with the choice for labour productivity as the dependent variable. In
paragraph 3.1 we already noted that the alternative proxy for productivity, namely:
TFP, is a concept that relies on a neoclassical production function and neoclassical
market clearing. This implies that a choice for TFP as the dependent variable displays
that authors' adoption of orthodox theory, whereas the choice of labour productivity
(lp) as the dependent variable displays the authors' adoption of heterodox theory.
Heterodox theory, as stated above, allows for much more mechanisms that would lead

to a positive effect of employment protection legislation on productivity. So we can

observe that, within group I studies, the empirical set-up and theoretical choices are

indeed consistent with the hypothesis.
Group 2 consists of studies that use total factor productivity (or: the closely linked
multi factor productivity) as the dependent variable, exploit a panel data set of
industry- or firm-based data and use OECD's measure of EPL strictness as the
dependent variable in a setting with different controls and fixed effects. Here, the
hypothesised effect of EPL strictness on productivity is negative. Using a measure of
TFP as a proxy for productivity shows the author's use of orthodox theory, which
indeed fits well within their hypothesis of a negative efTect of EPL on productivity.
Group 3 consists of studies that use labour productivity as a proxy for productivity,
but exploit an industry- or firm-based panel data set (except for Lucidi and

Kleinknecht (2009), who use a cross section data set). They do not use OECD's EPL
indicator as the independent variable, but proxy firing restrictions with a measure of
external flexibility (such as share of temporary contracts or numerical flexibility).
Again, the hypothesised effect of employment protection legislation on productivity (a

positive effect) fits with the choice of the dependent variable. The use of labour
productivity shows that the study falls within the heterodox paradigm, which allows
for more mechanisms that cause a favourable effect of employment protection.
Autor e/ al. (2007) and OECD (2001a) can be assigned to two groups. The regression
with labour productivity as the dependent variable would fall within group 3. The
regression with TFP as the dependent falls within group 2, with the remark that Autor
et al. (2007) use a different proxy for firing restrictions than OECD's EPL measure.
Apart liom these three goups, the study of Dew-Becker and Gordon stands out.
Dew-Becker and Gordon (2007) combine the use of total factor productivity as the
dependent variable with a country-based data set in panel format. They use OECD's
EPL indicator as the independent regressor.

3.5.2. Econometric cltoices and problems

Comparing the econometric properties of the different approaches, group 1 clearly
suffers fiom the limited number of observations. This forces the authors to be sparse
in their modelling, which leads to the lack of fixed effects and other possible controls
in their regression.
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Group 2 and 3 avoid these problems, by exploiting the large industry-based OECD's
STAN dataset or other large industry- or even firm-based datasets. This allows them
to exploit the panel nature of the dataset by including sector and country dummies and
other control variables in their regressions. Most studies employ a panel specific fixed
effects estimator which has the advantage that it is consistent even if the unobserved
panel specific effects are correlated with the other regressors.

Group 2 is characterised by the use of the growth of TFP as the dependent variable.
However, this introduces a 'bias-by-construction' problem in the regression. If we
assume that a decline in the degree of employment protection leads to a rise in
capital's share in National Income (which is supported by empirical work, see for
instance Nunziata 2005), then we end up with a positive correlation between TFP
growth and EPL by construction. This happens because of the way TFP growth is

usuafly calculated as: TFP, = l, - B<!l , where2* denotes labour productivityN q ' l'c

growth ana (!),, denotes the growth of the capital intensity in production. This TFP" lt
growth calculation as the Solow residual can be theoretically derived starting fiom
perfectly clearing neoclassical factor markets, profit maximizing firms and a Cobb-

Douglas production function with constant returns to scale: Q=al"kn na+B=1
where Qdenotes total output and ais interpreted as TFP. It can then be shown thatB

can be estimated by capital's share in National lncome (74).

Thus ifthe share ofcapital rises because capital's partial efficiency (P) rises - as can

be derived fiom neoclassical theory - then TFP falls, ceteris paribus. If in reality the
assumptions of neoclassical theory would apply, there would be no bias by
construction. Ofcourse, in reality, factor markets are not perfect and this certainly is a
peculiar assumption if we want to asses the effect of labour market regulation on
productivity. Thus, letting capital's share fall because of a rise in EPL (i.e. a

strengthening of labour's bargaining position), then the calculated IFP, rises because

EPL rises. So if the TFP. calculation is based on a fiictionless factor market (as it is)

but in reality income shares are subject to bargaining, capitals partial efficiency p is

likely to be underestimated (hence TFP* overestimated) and a positive bias is

introduced22.

J.5.3. Theoretical choices and problems

Group I and 3 use labour productivity as the dependent variable. This choice would
be rejected in favour of using TFP fiom a neoclassical point of view, the argument
being that no difference can be made in labour productivity growth arising fiom
capital deepening or fiom "true" innovation. However, as mentioned in the theoretical
section, heterodox economists would reply that much innovation is in fact capital
embodied, making the distinction between TFP and capital deepening useless.
Another problem with group 2's choice of TFP as the dependent variable, is that it
introduces aggregation problems. Felipe and Fisher (2003) point out the specific
characteristics disaggregated production functions must have, would an aggregation to

" Note that we could also argue that a negative bias is introduced, because unions may be willing to
give up higher wage claims in exchange for employrnent protection.
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the national or firm level be meaningful. And the fact that estimating a Cobb-Douglas

function gives a good fit, is likely to arise because of the statistical and mathematical

commonalities between the Cobb-Douglas production function with constant returns

to scale (Q = al" kf .d + P = I ) and the accounting identity (Q = wl + rk, where w

and r denote the real remuneration for labour and capital respectively). The following
demonstrates the commonalities between TFP calculation from a Cobb-Douglas
function and the accounting identity. The accounting identity reads: Q = w/ + rft . This

can be written in growth rates: p = Q@ +i) + <l - il<l+ i) where / denotes the share

of labour in National Income. This implies that rewriting the accounting identity into
growth rates and expressing it in terms of labour productivity yields:

A=0-t =ptu+(1*0?+0-O\i-i). Not" that ([-i)is the growth of capital

intensity. If we would rewrite the Cobb-Douglas production function in terms of the
growth rates of labour productivity, TFP and capital intensity, we would obtain:

A = a + pk - f ) where 6 is usually interpreted as TFP growth. Note the similarities

between the two expressions. Running a regression of labour productivity on capital
intensity and a consiant is bound to yield a high 12. Not because Cobb Douglas is such

a good description of production, but because the specification is a minor restriction
(Otil+(l-Oi are estimated in one coefficient 6) of the accounting identity. Hence

we estimate the weighted average of the growth of real wages and prices for capital as

TFP growth. So we see that, when estimating the coefficients of a Cobb-Douglas
function, one comes close to estimating the accounting identity (see Felipe and

McCombie 2003). The latter would have a lO}Vo fit by definition. Hence from a

theoretical point of view, the use of a measure of TFP is highly problematic,

notwithstanding the good fit of its estimations.
Next, several studies in group 2 find that EPL interacted with a medium level of
bargaining coordination (at the sector level) has a significantly negative effect on
productivity (OECD 2003b, Scarpetta and Tressel 2004 and Cohen et al. 2004), while
EPL interacted with low (at the firm level) or high (at the national level) bargaining
coordination picks up an insignificant effect. Although the authors interpret this
finding as evidence for a negative effect of EPL on productivity, it seems more
reasonable to interpret this finding as evidence for a negative effect of medium

bargaining coordination on productivity. This would be consistent with the argument
by Haucap and Wey (2004), that a wage bargaining regime where one union at the

sector level sets individual wages for frms is detrimental for productivity. That is,

they argue that the potential hold-up problem, when compared to a situation of
completely decentralised wage bargaining or completely centralised wage bargaining
is most severe in the case of medium bargaining coordination. This is because in the
decentralised case, the union's bargaining position is constrained by competition,
while in the centralised case it is constrained by the uniformity rule. In the
intermediate case, the union can optimally exploit its hold-up potential by setting
discriminating wages over the flrms in the sector.
Furthermore, group l's use of cross-section data may be criticised by group 2 and 3

for econometric reasons (as explained above); this choice follows from their
interpretation of EPL as an indicator for the institutional state of the labour market.
Thus they would theorise that employment protection is not an indicator which has an

individual, direct and isolated impact on labour productivity, but which is an indicator
for an institutional setting of trust and loyalty which only changes over a time-scale of
decades. Hence it would indeed be useless to disaggregate ten-year averages into
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yearly data as is done by the authors of group 2 and 3. This argument is a specific
version of the argument offered by Freeman (2005). He discusses why there is no
commonly agreed upon conclusion concerning the empirical effect of labour market
institutions on unemployment. He states that we cannot solve this problem by
increasing the amount of observations by taking for instance yearly instead of 5-
yearly observations, the reason being that the relevant time-scale over which these
institutions change is too long for yearly observations to add any true meaning.
Instead, using yearly observations would only artificially increase the fit of the model,
which is reflected in the problems of autocorrelation that plague most of these models.
Curiously, in neither of the group 2 regressions, any test for autocorrelation is
reported. However, we can learn from other panel data regressions with an extensive
time-series dimension, that they typically do exhibit autocorrelation, see for instance
Nickell et al. 2005. See Baccaro and Rei 2007 for the instability of such results.

3.5.4. Conclusions from the empirical analyses

The analyses above point out that most regression-frameworks fit with the hypothe-
sised effect of labour market institutions on labour productivity. Furthermore, several
problems with all methods were singled out. Hence if we want to draw conclusions on
the empirically measured effect of the rigidity of labour markets on labour producti-
vity, we need to be careful.
Another thing we have seen is that there are severe problems with empirical
approaches that rely on a measure of TFP as a proxy for productivity. Not only do
they ignore capital embodied technological change, but they also run into problems
with the interpretation of a macroeconomic production function and a bias by
construction problem. The use of labour productivity as a proxy for productivity does
not need to disentangle productivity increases in a contribution from adding more
capital to an existing work force and a contribution fiom the use of new technology.
However, this may not be a problem at all. As Kaldor notes: "the use of more capital
per worker ... inevitably entails the introduction of superior techniques which require
"inventiveness" of some kind ... On the other hand, most, though not all, technical
innovations require the use of more capital per man ... It follows that any sharp or
clear-cut distinction between the movement along a "production function" with a
given state ofknowledge and a shift in the "production function" caused by a change
in the state ofknowledge is arbitrary and artificial" (1957, pp. 595-596).
If we would simply add up all the measured negative and positive effects of EPL on
productivity (including the frndings of group 2), we see that the weight of the
evidence favours a positive or insignificant effect. This conclusion gains force when
we acknowledge that, even in a regression framework that fits within a paradigm that
tends to hypothesize a negative impact of labour market institutions on productivity
(group 2), no negative effects are measured. Hence we conclude that the balance of
the empirical evidence points towards a positive (or at least to a non-negative) effect
of rigid labour markets on productivity.
The (still) limited amount of studies that measure this effect unfortunately does not
allow for a more thorough examination in the form of a meta analysis. When more
studies are published, it would be interesting to test them on the existence of
publication bias, especially given the paradigm driven choices for the empirical
approach and hypothesis, and the corresponding outcomes.
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3.6. Conclusions and policy implications

Neoclassical economists who paint rigid labour markets in their benchmark picture of
a perfectly competitive labour market, tend to conclude that labour market institutions
hamper the workings of the market, causing the market to fail. However, there are

also a number of neoclassical arguments in favour of rigid labour markets. These
typically start with assuming some kind of market failure. Then rigid labour markets
may help mitigating this market failure. In other words, one market imperfection is
dealt with by introducing another imperfection.
More importantly, we have seen that neoclassical labour market theory tends to ignore
an important property of the labour market: a labour relationship entails power of
management over labour and is necessarily characterised by incomplete contracts.
Acknowledging this opens up the perspective of labour-management co-operation.
The central claim of this perspective is that it is beneficial for management to share

power with its employees; i.e. to give them a say over and a share in productivity
advances. This perspective points to favourable properties ofrigid labour markets as a

way to share power between management and workers. Based on this theoretical
perspective we hypothesised that rigid labour markets would be favourable for
productivity.
Turning to the empirical analysis, we have seen that the observation that labour
productivity in Anglo-Saxon countries has run ahead of productivity in Continental-
European countries is valid only for the period after 1995; during the decades before,
the opposite holds. (Comparing Figure 3.1 and Figure 3.2). A review of empirical
studies that assess the impact of rigid labour markets on productivity reveals that the
evidence is mixed, albeit overall supportive of our hypothesis that rigid labour
markets are at least not unfavourable for productivity. Furthermore, we detected a

relationship between the empirical set-up of studies, the hypothesised effect and the
findings of the study. Given the problems in constructing a measure of TFP and
interpreting it as a proxy for productivity growth, we focussed more on the outcomes
of studies that used labour productivity as the dependent variable. However, even if
we include all studies in our analysis, the weight of the evidence seems to support the
hypothesis that rigid labour markets are conducive to productivity.
In conclusion, the OECD's and IMF's call for liberal labour markets that supposedly
support labour productivity is poorly grounded in empirical evidence; and there is no
overwhelming theoretical support for it. On the contrary, even neoclassical orthodoxy
does not give a clear-cut theoretical prediction about the impact of rigidity in the
labour market on labour productivity, while the empirical evidence strongly indicates
a positive one.
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4. Explaining unemployment in the OECD from the 1960s to the 1990s. A
robustness contest: NAIRU vs. Keynes23

4.1. Introduction
The view that rigid labour market institutions are responsible for high unemployment
is popular among policy makers. An example is the following statement in the
editorial to the OECD employment outlook 2006: "lt is now vital for the lagging
countries to take heart and implement the necessary reforms. The costs of inaction are
too high in terms of continued unsatisfactory labour market performance. The
successes achieved by some OECD countries show what can be done if there is
sufficient political will to reform" (OECD 2006b, editorial). The IMF 2003a; OECD
1999b;20O3a and the EU, in its Lisbon agenda, propagate quite similar views.
Among scholarly studies that support this view empirically, the work of Nickell and
various co-authors (to be traced back to Nickell 1997) has inspired various others to
pursue this line of research (e.g. Belot and van Ours 2001; 2004; Blanchard and
Wolfers 2000). The basic approach stems from the NAIRU hypothesis: labour market
institutions such as employment protection legislation, the amount and duration of
benefits, union density and the total employment tax rate, are all expected to raise
unemployment rates. Nickell et al. (2005) is the latest contribution in this line of
research. It is also the most outspoken, concluding: "broad movements in unemploy-
ment across the OECD can be explained by shifts in labour market conditions" (p.22).
In this chapter, we question the robustness of their empirical approach. In contrast to
others who question the robustness of the labour market rigidity view of unemploy-
ment (e.g. Baker et al. 2005; Howell et al. 2001 and Baccaro and Rei 2005;2007), we
do not alter the original model's specification, the time span nor the exact indicators of
labour market institutions used. Our study thus has the advantage that it cannot be
criticised for tampering with the (theoretical) foundations of the model or for arbitrari-
ness in selecting time span or (indicators for) labour market institutions.
Following our robustness check, we define an alternative, Keynesian-inspired and
demand-driven model that explains unemployment. This is estimated and submitted to
a battery ofrobustness tests inspired by Baccaro and Rei (2005). These tests include,
among others, a country-wise leave-one-out approach, a step-wise removal of control
variables, static and dynamic estimations, estimation by ordinary and feasible genera-
lised least squares, and estimation in the original annual data and 5-year averaged
data.
It is interesting to compare the results of our robustness tests to the results of
Stockhammer (2OO4a), who also compares a NAIRU with a Keynesian model. Our
findings are consistent with those in his study, the Keynesian model out-performing
the NAIRU model. Stockhammer arrives at this conclusion after comparing the results
of a seemingly unrelated regression model which explains employment growth by
means of capital accumulation (the Keynesian model) and unemployment by means of
labour market institutions (the NAIRU model). Our approach differs from
Stockhammer's analysis that the performance of both models is compared when
explaining the same variable. Furthermore, our approach emphasises the robustness of
panel data estimators for the two models.

'3 A version of this chapter has been submitted for publication lo lhe lnternational Review ot
Applied Economics.
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This chapter is organised as follows. The next section deals with theoretical and

empirical issues surrounding the Keynesian model that is tested in this chapter.
Section three compares the robustness of the NAIRU model to the Keynesian model.
Three robustness checks on the work by Nickell et al. (2005) are applied.
Subsequently, we examine the performance of the Keynesian model by employing,
among others, the generic panel data robustness checks inspired by Baccaro and Rei
(2005). The final sections present our discussion and conclusions.

4,2. A Keynesian explanation of unemployment

The Keynesian model used in this chapter is investment-driven. It is based on the

expenditure-income-expenditure link. It thus emphasises the centrality of demand, in

contrast to the NAIRU model. The model assumes that savings are a fixed fraction of
income (as in Keynes 1937). We take investment as the exogenous variable. Note
that, although we present a discussion on how this Keynesian model relates to other
models that can be designated as Keynesian, this chapter has not the ambition of
building a new Keynesian model. We rather focus on the robustness of panel data

estimators of regressions of such a model.
Although this chapter contrasts the empirical robustness of a NAIRU model with a

Keynesian model, some have argued that the NAIRU model itself has a Keynesian
flavour (see Sawyer 2fi)2; Stockhalnmer 2008). The NAIRU model can be argued to
be Keynesian in the sense that it employs a notion of 'conflict inflation'. That is: the

NAIRU model can be derived from a wage bargaining model where inflation arises

out of a conflicting claim on output. Furthermore, it allows for involuntary unemploy-
ment. However, its corollary of a supply side determined equilibrium level of
unemployment turns the Keynesian message upside down. Authors like Sawyer
(2002) and Arestis (together with Sawyer, 2005), augment the NAIRU model by
including a measure of capital stock in the price equation. The idea is that - with
given output - a larger capital stock diminishes the ability of flrms to raise prices. The
model is Keynesian in that - if we employ the accelerator component in flrm's
investment decisions - the capital stock is a function of demand. Hence the NAIRU is

a function of demand.
As the focus of this chapter is to contrast a Keynesian model with the NAIRU model,
our Keynesian model entails a more direct link between investment-demand and

unemployment. Furthermore, one could argue that the essence of the augmented
NAIRU model is not Keynesian at all, at least not as an explanation for unemploy-
ment. After all, it perceives the NAIRU as a strong attracter for unemployment2a. This
resembles the neoclassical labour market, in that it employs a downward sloping
labour demand curve (Blanchard 2007).
Stockhammer (2O04a) contrasts the NAIRU model with a Keynesian model. His
Keynesian specification focuses on the capital shortage explanation of unemployment.
He uses a Keynesian-Robinsonian growth model that assumes that both investment
and savings are a function of profitability. Real output growth is constrained by the

implicit assumption that the economy operates at full capital utilisation (see also

Stockhammer 2004b, p. 35). Hence a growth in demand for output results in rising
prices in the short run and - through the effects on the income distribution and the

2a Arestis and Sawyer (2004) argue that the mainstream's reliance on monetary policy as the equilibra-
ting mechanism is unfounded. The same authors (2005) explicitly interpret the NAIRU model as an

explanation for inflation rather than for unemployment.
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profit rate - in investment growth in the long run. The rise in profitability generates

the savings needed to sustain investment.
In Stockhammer's model, unemployment is generated by a lack of capital. Employ-
ment growth is constrained by accumulation. When the accumulation-constrained
employment groMh is smaller than the growth of labour supply, unemployment rises.
The model offered in this chapter has the same spirit as Stockhammer's (2004a)

model in the sense that savings adjust passively to investment (a core feature of
Keyensian models). Where Stockhammer's model, however, sees savings as forced by
a distributional change towards profits, in our model savings are generated by the

increase in total (real) income.
Our model further differs fiom Stockhammer's in that we do not assume that the

economy is running at full capacity. The model also differs from Stockhammer's
model (2004a) in the sense that it does not focus on the capital shortage explanation of
unemployment, but rather on the shortage of aggregate demand as an explanation of
unemployment. The effect of investment on unemployment runs not through the
build-up of capacity, but tkough fostering demand. In doing that, the Keynesian
model in this chapter is in the spirit of the unemployment analysis of Davidson
(1998), where he argues that a lack of demand is the key factor causing unemploy-
ment. The model is in the spirit of Keynes (1937), when he writes: '"The theory can be

summed up by saying that, given the psychology of the public, the level of output and

employment as a whole depends on the amount of investment." (p.221)

The Keynesian model that is used in this chapter takes investment as the exogenous
variable:

I = I equation 4. I

Where the symbol 1 denotes investment.

S=sI
Savings (S ) is a fixed fiactions of incomeY.

equation 4.2

This yields the following savings-investment equilibrium. The adjusting variable in
generating equilibrium is the level ofoutput:
y=lls equation4.3

The inverse of the parameter s is the Keynesian investment multiplier.
We then use the definition of unemployment for calculation of the unemployment rate
(r ) that belongs to the investment/savings equilibrium:

- L-tY tr'ty=l--=l--
t. s/.

Where 2 denotes labour productivity and l,labour supply.

In contrast to the NAIRU model, full employment is no automatism in the Keynesian
model. On the contrary, it would be a coincidence when investment supports the level
of demand needed to sustain full employment (also see: Sen 1963).

Econometric issues

Before turning to estimation of the model above, several econometric issues have to
be dealt with:

equation 4.4
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Reliable and exogenous indicators oflabour supply in the period under investi-
gation are not available25. Therefore, we omit it fiom the empirical specification.
However, assumptions of a constant growth rate or a country-specific trend in
labour supply are both accounted for in one or more of the model's estimated
equations.

Unemployment is bounded by definition between 0 and L This has the implication
that investment, labour productivity and labour supply are cointegrated in the long
run, each ofthem being integrated oforder l. As we refrain from using an
indicator for labour supply, we would end up regressing two non-cointegrated I( l)
variables on an I(0) variable. As this is meaningless, the values of all variables are
first differenced. Although this procedure solves a problem in the order of integra-
tion ofthe model, it has the draw back that the regression picks up short run
effects. To test whether short-run effects drive the regression results, table 4
shows the results ofa model where 5-year average values ofthe data are used.

Our aim is to explain the effect of differences in investment on differences in
unemployment. However, a given difference in investment is likely to have less

effect on unemployment in a large country than in a small one. As a linear
regression model is used, an attempt should be made to control for this size-
associated non-linearity in the effect ofour variables. Differences in investment
are divided by the level of investment. So the difference in unemployment is
regressed onto the growth rate of investment. Growth rates are used for other
control variables as well (except for the interest rate), for the reason mentioned
above. Using growth rates as explanatory variables has the additional advantage
that they allow for a straightforward interpretation in terms of (differences) in the
unemployment rate.

Other demand factors (besides investment) need to be controlled for, like (the
groMh of) exports and government expenditure. We use the growth of exports
(rather than the growth of net exports) because imports fluctuate strongly with
fluctuations in domestic income and may thus be endogenous to the unemploy-
ment rate26. With regard to government demand, the growth of government
expenditure is used rather than (growth of) government deficits. Inclusion of the
latter would introduce an endogeneity problem in that the deficit varies positively
with unemployment, unemployment causing the variations. Using the growth of
government expenditure does not fully solve this problem because, as unemploy-
ment benefits are likely to rise with the unemployment rate. However, the
expected effect of government expenditure on unemployment is negative. The
reversed causation then does not result in overestimation ofthe coefficient, thus
mitigating the endogeneity problem.
The real interest rate is included in the regression. As it may have a (positive)
effect on the savings ratio ( s in equation 4.4), its expected effect on unemploy-

25 Both Eurostat's Ameco database an<i OECD's economic outlook database contain indicators fbr the
total labour force. However, these indicators are constructed fiom the same surveys from which the
unemployrnent rate is constructed. To use this indicator in the regression would therefore introduce an
artificial correlation. Also, including the (growth ot) the working population in the regression does not
seem satisfactory in that the participation rate of this labour fbrce increased notably during the period
under investigation.
26 In the developed world, a large part of imports is demand-induced. For instance, import demand in
The Netherlands consists for 55a/o of capital and intermediate goods (Naastepad 2006). We expect the
ratio of intermediate and capital imports in total imports to be of a similar magnitude in other
developed countries.
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ment is positive. Furthermore, there may be an interest-induced wealth effect
which would imply a negative effect of the interest rate on unemployment. In
conclusion, the sign of the coefficient of the interest rate is indeterminate. In
addition, we expect the interest rate to have a negative effect on the growth of
investment. Hence, its inclusion may take away part of the effect attributed to the
growth of investment, compared to a regression without the interest rate.

o The growth of labour productivity is controlled for. Its expected effect is to
increase unemployment. Note that the effect of productivity on unemployment in
the literature is ambiguous. The model above assumes a positive effect. Some
Keynesian extensions to the NAIRU model would assume a negative effect (see

for instance Storm and Naastepad 2007a and Rowthorn 1995; 1999). However, the
negative effect of labour productivity in these extensions presupposes that the
NAIRU is an attracter for unemployment. From a theoretical point of view, this
feature clearly is non-Keynesian. Furthermore, it is empirically doubtful whether
the NAIRU is a strong attracter (Arestis and Sawyer 2005).
Another mechanism offered is that higher labour productivity reduces unemploy-
ment by enhancing international competitiveness. However, Kaldor's paradox
(Kaldor 1978, see for a modern confirmation ofthe paradox Fagerberg 1996)

holds that the negative relation between exports and unit labour costs lacks empi-
rical validity. Theoretically, it is a non-Keynesian argument for it would imply a

negative relationship between labour demand and unit labour cost. So we remain
with our assumption that in a Keynesian model labour productivity should have a

positive impact on unemployment.
. We also control for lags of the dependent variable, determining the lag structure

by the significance ofthe last added lag.
o Finally, country-specific effects, time-specific effects and country-specific time

trends are controlled for, as in the original Nickell et al. (20O5) regression.

Apart fromthe variables used byNickell et al. (2005), most variables aretaken liom
Eurostat's Ameco Database. For a detailed explanation of data-sources and summary
statistics ofthe variables, see the appendix.

The benchmark regression equation has the following form:

d.u = 0o + B,i + prControls-r prt.d.u + \oC * + 0rTr" + BuC,, + t,, equation 4.5

where the dependent variable d.u denotes hrst differences of the unemployment rate,

i denotes the growth of investment , l.d.u avector of lags of differences of unemploy-

ment, Cy" and Tr" country and time-specific fixed effects respectively and C,,

country-specific time trends. q, denotes the error term. The controls are: the growth of
exports, the growth of government expenditure, the interest rate, and the growth of
labour productivity.
One should note that our model is estimated in first differences; we may therefore
pick-up mainly short-run effects, Hence it is not possible to provide a direct interpre-
tation in terms of the long run relation between unemployment and the independent
variables. However, one ofthe employed robustness tests is averaging the data over 5-
year intervals. This should remove much of the short-run dynamics that may be
picked up by the coefficients when estimating the model with the original I -year data.
Furthermore, the main point of the chapter is on comparing the robustness of empiri-
cal support for the two different theoretical approaches to explain unemployment.
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Moreover, we shall also undertake robustness tests, using the unemployment rate
instead ofits first differences as the explanatory variable.

4.i. Robustness tests

The aim is to compare the robustness of results of an empirical study inspired by the
NAIRU theory with the Keynesian model sketched above. To facilitate this compari-
son, we follow the approach used by Baccaro and Rei (2005). This provides a battery
of robustness checks which are generally applicable to any estimate which makes use

of panel data. Furthermore, we use robustness checks that are specific to the study at

hand, such as including and excluding control variables in specifying the regression
equation. First, the Nickell et al. (2005) regression model will be subjected to three
study-specific robustness checks. Then we estimate the Keynesian model and check
the sensitivity of its results by subjecting it to a battery of robustness checks, inclu-
ding the following:
o Experiments with the lag structure of the dependent variable in order to find the

empirically appropriate lag and to see whether the results are sensitive to the
specific lag structure of the model;

o Estimating the model using a variety of corrections for possible forms of structure
in the error term. Hence we apply OLS and different feasible generalised least
squares techniques. These checks are particularly important in this case, because
the time-dimension of the sample is too limited to provide accurate estimators of a

panel-specific form of autocorrelation.
o Estimating the model with time-specific effects and/or country-specific time

trends. Nickell et al. (2005) include year dummies and country-specific time
trends in their model to control for autonomous 'global' shocks and for country-
specific trends in unemployment respectively. However, one might question the
extent to which these shocks and time trends are genuinely autonomous. In other
words: is not the OECD-wide rise in unemployment (and/or the country-specific
time trends in deviation from those shocks) the phenomenon that we aim to
explain by our variables in the first place? If so, inclusion of the dummies and
trends removes a crucial part of the variance that we wish to explain with our
variables of interest. Experimenting with specifications by including or excluding
time controls and trends allows one to assess their importance for the explanatory
power of the model;

r Testing down with a variety of control variables. We investigate the sensitivity of
the results with respect to the specific set of (additional) control variables inclu-
ded;

r Breaking-up the sample by time periods. This allows the sensitivity of the results
to be checked with regard to the specific time period for which data are included
in the regression;

o Performing a country-wise leave-one-out approach. This robustness check
ascertains whether the results of the regression are dominated by a specific
country;

r Estimating the model in 5-year averaged data as well as in the original l-year data.
Running the regression with 5-year averaged data has the advantage of averaging-
out short-run fluctuations that are not ofinterest when searching for long-run
mechanisms. Furthermore, averaging data reduces the noise created by random
sarnpling errors. Clearly, the drawback of using averaged data is the loss of data
points. In this case, the reduction results in a rather low ratio ofdata points to
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regressors. The regression results ofthe averaged model should therefore be

treated with caution. They can, however, indicate the extent to which relationships

in the original l-year model are driven by short-run fluctuations.

4.4. A robustness contest: NAIRU vs. Keynes

In this section, a battery of robustness tests will be applied to a NAIRU model (the

Nickell et al. 2005 model) and to the Keynesian model laid out in this chapter.

4.4.1. Nickell er al. 2005

Nickell et al. (2005) present an empirical analysis of unemployment patterns in

OECD-countries llom the 1960s to the 1990s. Their conclusions are strongly suppor-

tive of the view that rigid labour market institutions cause higher unemployment.

In this section three problems concerning the non-robustness of their results will be

discussed. These relate to minor changes in the economic and/or econometric

approach of their main regression (Nickell et a\.2005, p. 14, table 5, column (l)). We

demonstrate that the results are not robust to minor modifications in the estimation

procedure or to the exact specification of the regression equation. Our suggested

modifications are suitable according to econometric tests, or follow from economic

reasoning.
We concentrate on three problems concerning sensitivity of the estimates to the

specific approach:
o Nickell et al. (2005) use an iterated generalised least squares method (IGLS).

They provide no explanation oftheir preference for the iterated rather than the

standard (three step) feasible GLS (FGLS) method. Applying the standard FGLS

method to their data, we obtain results that differ substantially fiom their IGLS
results.

o Nickell et al. (2005) include only a one-year lag of unemployment in the regres-

sion equation. However, inclusion of two-year and three-year lags in the equation
yields a significant coefficient on these regressors. More importantly, it signi-

ficantly changes the parameters of the labour market institution indicators and

substantially reduces the auto-coffelation in the residuals. The latter is important
because auto-correlation in the residuals leads to a bias in the estimates if a lagged

dependent variable is included (in case the inclusion ofthe lagged dependent does

not remove the auto-correlation completely). Note that this source of potential bias

is additional to the one indicated by Nunziata (2005). He correctly acknowledges

that the inclusion of a lagged dependent variable would lead to biased estimates in

a fixed-effects contexf (regardless ofthe existence ofauto-correlation in the resi-

duals). This bias is proportional to the size ofthe auto-correlation coefficient and

is not extensive in data sets where T is relatively large as compared to N (Nickell

1981). In this case, however, not only do we have a source of bias in that the

lagged dependent variable is included in combination with country-dummies, we

also have auto-correlation in the residuals. The bias caused by the latter, conside-

ring that the lagged dependent variable is included in the regression, may well be

of greater magnitude than the bias that Nunziata and Nickell refer to. And it does

not diminish with an increase of the time span. In any case, a reduced auto-colre-

lation in the residuals would lead to a reduction of the bias.

r Nickell et al. (2005) use interaction variables to estimate the combined effect of
two indicators of labour market institutions. They define an interaction term as

multiplication of the two variables concerned, after expressing them as deviations

fiom their country means. This construction of interaction variables implies that a
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change in one of the interacted variables at present will affect unemployment rates
of a country at all times, even in the past. One may doubt the realism of this
approach. Furthermore, the Nickell et al. (2005) results are sensitive [o a more
intuitive definition of the interaction terms, i.e. the simple multiplication of both
variables involved.

Problem one: sensitivity with respect to the estimation procedure

Nickell et al. (2005) implicitly use an iterated GLS procedure. They provide no argu-
ments as to why they prefer iteration over the more widely-used standard FGLS
approach which leads to different results on several coefficients.
The columns labelled 'Nickell et al. (2005)'and '(l)' in Table 4.1 present a compari-
son between an iterated and a 'standard' FGLS method, estimating the same model
with the same data27. The following changes can be observed. The (insignificant)
coefficient for employment protection changes sign (i.e. it now reduces unemploy-
ment instead of increasing it). The coefficients for benefit duration and for union
density become insignificant, whereas the coefficient of the total employment tax rate
becomes significant (at a 5Vo level). Also, the money supply shock becomes insignifi-
cant, at twice its original size (coefficients on the money supply shock are not repor-
ted in Table 4. l. We report only results with respect to labour market institutions, as
they are the focus ofthis part ofthe study).

27 The author would like to express his gratitude to Luca Nunziata for making the data available and
also for his comments.
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Table 4.1.
(dependent

l.u

12.u

l3.u

e nt p I o)i me nt p rot e c I i on

benefit repl. ratio

benefit duration

ben. dur.*ben. repl.

Lunion density

coordination

coord.*union density

tot. empl. tax rate

coord.*tot. empl. tax

time dummies
country dummies
country-specific rends
N
NT

P,

-0.47..- -0.38'..
(-3.42) (-1.e1)
0.26 0.27
(0.e) (0.61)
-1.35--- -L.25...
(-4.08) (-3.41)
4.41 4.12
(4.s1) (3.89)
7.52.-. 2.14
O.34) (0.96)
1.0s 1.04
(r.61) (1.44)
0.01 0.07
(0.03) (0.20)
10.70..- 6.79.-.
(4.0r ) (2.34)
-4.65'-. -2.69.."
(-4.21) (-2.2s)
yes yes
yes yes

yes yes

20 20
600 600

Results of various robustness tests of the estimates by Nickell et al. (2005)
variable: unemployment, t and z-values in brackets)

Original estimates, by
Nickell el a.t 2005tu'b)

Our alternative estimates (4 versions)
variables:

0.86 0.87 l.l 0.

(48.49) (46.35) (3 l .83)
-0.3 I

(-5.5s)
-0.08--

(-1.92)
0.04

(0.20)
1.80

(4.04)
0.38

(t.s2)
.1. 18

(3. l9)
2.6s

( 1.34)

-0.12
(-0.36)
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(-4.00)
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-1.81
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20
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(4e.88)
l.2t

(3s.97)
-0.4 I 

-.-

(-r 1.65)

0. 15
(0.e 1)

2.2t
(5.44)
0.47..-

(2.49)
3.15-..

(3.e'7)
6.99---

(3. r 7)
-1.01..-

(-3.54)
-6.98.--

(-6.12)
r.5l-''

(1.72)
-3.46...

(-3.29)
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20
600

-0.04
(-0. re)

2.47...
(s.63)
0.38

(r.s4)
4.3s

(4.24)
3.23

(1.42)
-0.95.-.

(-3.23)
-5.92

(-4.80)
2.18".-

(2.27)
-2.84

(-2.41)
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20
600

o.34 o.t4

8. (9.03

(a) Author's reproduction of original estimates by Nickell et al. (2005).
(b) Estimated using the Iterated GLS prodedure c.f. table (5), column (l) in Nickell et d/. (2005). Stata-

command XTGLS (...), p(hetero) con (psarl) rhotype(theil), igls;
(c) Estimated using the same procedure as in a but performing FCLS instead of IGLS. Stata-command:
XTGLS (...), p(hetero) corr (psarl) rhotype(theil);
(d) In this specification, the interaction variables are defined as: interadion

(x r.r, x t.,, ) = (x,,, * x r,r), instead of the csriginal interact ion

(xr.,,, xr.,, ) = (x,,, - x,,,. )(xr., - rr., ) ;

(e) In this combination ofthe specification and estimating procedure, only lag I and 2 ofthe dependent
are significant and therefore included in the estimate (lag 3 is insignificant and therefore omitted);
- 

-.1 *1 . 
denote 1, 5, l\Vo signifi cance respectively;

- statistics printed in bold change sign and/or significance when compared to the Nickell et al. (2N5)
estimates;
- pr denotes the coefficient for first order auto-correlation in the residuals ofthe regressions;

- Because of space considerations, the coefficients for the shock variables are not reported. When

interesting, they are mentioned in the text.
- a description of the variables can be found in Nickell et al. 2005

0.07

Notes:
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Problem two: sensitivity with respect to the lag structure

Nickell et al. (2005) include only a one-year lag of the dependent variable (i.e.
unemployment) in the regression equation. They comment on the high value of the
coefficient of the lagged dependent variable: 'This reflects a high level of persistence
and/or the inability of the included variables to fully capture what is going on' (p. l5).
One could argue, especially when following this motivation, that more unemployment
lags should be included in the regression if they have a significant meaning in
explaining current unemployment. Column (2) of Table 4. I shows the results of a

regression with two years'extra lags (i.e. adding a two-year and a three-year lag to the
one-year lag. Adding a 4-years' lag does not further add to the explanatory power of
the model.
All three lags of unemployment are statistically significant in explaining present
unemployment. Also, if we follow Hausman's (1978) approach: the fact that
coefficients of the other regressors change or become (in)significant, points to the
appropriateness of including these extra lags. Their inclusion is thus appropriate fiom
an econometric point of view. Furthermore, we see that the coefficient of lag 1 of
unemployment has become larger, the other two lags of unemployment having a

negative coefficient of such magnitude that the total effect of past on current
unemployment in the equation with two extra lags differs little fiom the original.
Looking at the coefficients of the other regressors, however, we observe that benefit
duration, union density, coordination of bargaining, the total employment tax rate and
the interaction of coordination and total employment tax rate have become insigni-
ficant. The money supply shock has become significant.
Finally, the problem of auto-correlation in the residuals (resulting in biased coeffici-
ents) has decreased, with an order of magnitude of 2.5. The significance of the auto-
correlation also decreases considerably.

Problem three: sensitivity to a more intuitive definition of the interaction terms

Nickell er al. (2005) define interaction terms as follows (p. 14, Table 5): 'all variables
in the interaction terms are expressed as deviations fiom the sample means.'By
sample mean, they denote the mean for a specific country28. Formally, they calculate
an interaction term as: interaction(xr.,,,x2.;,)= (x,,,, -x,., )(.r,., -J,., ), where x,.,. and

xr., denote the average value over time for a specific country. Starting with this defi-

nition, we can deduce the following implication of their regression model: a change in
one (or both) of the interacted variables at present, affects not only the current or
future unemployment rates, but also propagates into all past unemployment rates. To
clarify: assume that one (say: x, ) of the interacted labour market indicators changes

for a specific country i in years. Then, the country mean ,-r.i of that indicator also

changes. As this changed mean of the interacted variable enters into the regression

" This definition is not stated in the original paper. We tbund it through trial and error. First, we
calculated the interaction variables using various definitions. If the World mean is used to de-mean
both variabfes interacted, a low correlation with the interaction variable used by Nickell et al. (2005) is
obtained. Ifthe country-specific means are used, the correlation with the original demeaned variables is
above 99o/a tbr all interaction terms except union density interacted with coordination. For the lafter,
the correlation is above 90%. This may be because the union density variable provided in the original
database is rounded. Furthennore, comparing two regressions using the Nickell et a/. (2005)-
specification and altering only the two highly correlated interaction terms, did not alter the results of
the regression.
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equation of all periods of the country, the change at time s changes all unemployment
rates in the present, foture and past. This is obviously inadequate.

If the interaction terms are modelled more intuitively, with the simple multiplication

of both variables concerned (i.e. interaction(x,.,,,xr.,,) = (x,., *rr.r) ), such problems are

avoided.
An additional benefit is that we do not need to know the position of a country relative
to its average to be able to interpret the sign of the coefficient of the interaction
variables in ternls ofa change in the size ofthe interacted variables
More importantly, one can observe from Table 4. l, column (3) that there are sub-

stantial differences between the Nickell et al. (2005) estimate and that with our
intuitive definition of the interaction variables. To start with, employment protection
legislation turns negative and becomes significant (i.e. it reduces rather than increases
unemployment). The same happens to benefit duration. Bargaining coordination turns
positive and insignificant, as does the interaction of bargaining coordination and

union density. Total employment tax rate has a far greater impact and is significant.

A combination of the three ntodifications

The modifications treated above generate considerable changes ofthe results obtained
by Nickell et al. (2005) if implemented in isolation fiom each other. It is interesting to
see what happens to their estimates if all the adaptations are implemented simultane-
ously. This is shown in the last column of Table 4. I .

Looking at the estimates (and comparing the column labelled 'Nickell et al. (20O5)'

with column '(l ,2,3)'), we observe that 7 out of 9 of the coefficients for (interacted)

labour market institutions change sign or become (in)significant. While Nickell er al.
(2005) estimate a (non-significant) positive effect of employment protection and

benefit duration (i.e. increasing unemployment), these both change sign and become

significant (i.e. employment protection and benefit duration now reduce unemploy-
ment). Benefit replacement ratio becomes insignificant as do union density and the
interaction between the latter and coordination of bargaining. Coordination of bar-
gaining turns positive and becomes insignificant. Total employment tax rate becomes

significant, together with the money supply shock.
If we look at the problem of first order auto-correlation in the residuals (which would
result in biased estimates due to the inclusion of lagged dependent variables in the

regression), we see that it has almost vanished. The coefficient of auto-correlation
reduces from 0.38 to 0.07 and becomes (ust) insignificant at the lOVo level. To
conclude, the results obtained by Nickell et al. (2005) suffer from lack of robustness

when subjected to minor changes in specification, which are defendable fiom an

econometric and/or economic point of view. This justifies serious doubts about the

influential results and policy conclusions drawn by Nickell et al. (2005).

4.4.2. The Keynesian model

The analysis above shows that the effect of labour market institutions in the Nickell er

al. (2005) model lacks robustness. However, if we turn our attention to their control
variables, we observe that the coefficients of the latter are much more stable. In parti-
cular, the controls for demand and productivity seem to out-perform the labour market
institutions in explaining unemployment. Below, a Keynesian model will be put to the
(robustness) test. This rnodel emphasises the centrality of (investment) demand in
explaining unemployment and includes controls for productivity.
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Static models with yearly data

We expect that estimation of the regression equation 4.5 in static form will suffer
flom omitted variable bias due to absence of the lagged dependent variable2e. The
estimates are interesting, however, because they provide a first idea aLrout the robust-
ness of the investment effect on unemployment. Including or excluding country-spe-
cific effects, time-specific effects, and country-specific time trends, and/or estimating
the model by OLS or FGLS with the appropriate correction (i.e. for panel-specific
heteroscedasticity and a common arl coefficient) does not affect the significance of
investment growth (in all specifications it is significant at the lo/o level) and it has the
expected negative effect on unemployment with a value ranging between -1.98 and -
2.19.

D1'namic models with yearly data

Let us now turn to more consistent estimators by including lagged dependent variab-
les in the regression (Table 4.2). For theoretical reasons, dynamic effects are included,
because the investment - savings equilibrium does not settle instantaneously. Hence,
changes in our explanatory variables are not fully absorbed immediately. From an
empirical point of view, as many lags are included as is justified by the data. The
maximum lag proves to be three, the fourth lag no longer being significant.
Including a lagged dependent variable introduces a bias in the fixed effects estimator.
Following Nunziata (2005), we consider this bias to be moderate and the fixed effects
estimator to perform as well as or better than many alternatives due to the time-span
of the data ( 7 = 30 ). The dynamic model does become inconsistent, however, if auto-
correlation in the residuals is still present in spite of including the lagged dependent
variable.
Columns (1) to (3) are estimated using OLS and serve two purposes. Firstly, they
allow us to find out how many lags of the dependent variable are to be included.
Secondly, and perhaps more importantly, they show that the results of our model are
insensitive to the specific structure of dynamism that is assumed in the regression.
This should be contrasted with the sensitivity of Nickell et al.'s (2005) results and the
performance of indicators for labour market institutions in general in the models
estimated by Baccaro and Rei (2005). It can be observed that country dummies are
insignificant in the dynamic regressions, as they were in the static regressions as

opposed to year dummies. More importantly, the properties of the estimator are
improved when more lags are included. If the third lag is included, the model is free
from significant auto-correlation when a corrunon p is assumedtt'. The preferred esti-
mation (column 4) is one with only a correction for panel-specific heteroscedasticity
because the time dimension of the sample is too small (T ranges fiom 2 to 3l with an
average of l7) to warrant a reasonable estimation of panel-specific auto-correlation

2e Because it takes time for the investment-savings equilibrium to settle, there are theoretical reasons
fbr including the lagged dependent variable. Post-estimation diagnostic tests also point in this direction.
Because of this objection, the results of static regressions are not reported. However, they can be
obtained from the author on request.
30 The inclusion ofa fourth lag ofthe dependent variable - although not significant - rules out common
auto-correlation with a significance level of 1.00. As it is not significant, however. it is not included in
the reported models. Note that the results of the estimates are not sensitive to its inclusion.
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terms. But by meang o-,f a sensitivity eheck, estimates with this eorrection have been

perfornpd. The rosults (eolumn 5) show robustness for this manipulation.
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Table 4.2. Keynesian specifications: dynamic models to explain the difference in
unemployment, estimated on yearly data, 20 OECD countries, 1960 - 1995

(1)

oLs

0.29
(5. t9)

-t.92--.
(-8.7s)

-2.47"
(- l .e4)

-1.62..-

(-2.37)
0.00

(0.20)

0.40

(0. l s)

(6.73)
-0.24..-

(-4.33)

(2)

oLs

0.40

- l .80.--
(-8.41)

-2.3t.""
(- l .88)

-1.36..
(-2.06)

0.01
(0.6r )

0.90
(0.35)

oLs

0.34
(s.77)
-0. I l.

(-1.6e)
-0.21.-'

(-3.66)

- l .86---

(-8.96)
-2.38."

(-2.00)

- l .39..
(-2. r 6)

0.02
(0.8 l )

-0.00

(0.00)

0.33
(6.79)
-0.09.

(- 1.66)

-0. l9-".
G3.64)
- I .87---

(- l 0.20)

-2.fi..
(-2.21)

-1.26...

(-2.6s)
0.00

(0. 1 1)

1.87

(0.e3)

yes
yes

x']( t 5;=1 9.33

P=0.20
x'1{3t1=79.94

P=0.00

x'?(t5;=49.9t
P=0.00

x'.l)=t.ol
P=0.30

f,1}=zz.s+
P=0 05

I6
273

51
t6

0.40
(7.63)
-0. I 6---

(-2.89)
-0. I 6..-

(-3. l e)

- l 68---

(-r0.18)
- I .65-

(- r.93)
- r.04..

-2.s0)
-0.00

(-0.0r )

o.22

(0.1 l )
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t(1lq=ro.tt
P=0.29

x'{3t1=99.71
P=0.00

x'1 t s1=33. 16

P=0'00
t(D=zr.tr

P=0.04
f(l3)=zz.sq

P=0.05

t6
273

51
,z

(3) (4) (s)

FGLS, p(h) FGLS, p(h;art)

l.du

12.du

13.du

yes
yes

yes
yes

I

e

i
cr"
Ttn

yes
yes

Wald,(Cp)

Wald(Tp)

LR(p(h))

LR(arl )

LR(p(ar l))

a j.R2
N
NT
k
Icovars

F(r5,218)=0.55

P=0'91
F(33,2t8)=2.12

P=0'00

t(tsl=os.qq
P=0.00

x.'(l)=1.50
P=o'22

x'1{t61=39.64
P=0'o2

0.60
I6

2'73

55
I

F( 15,217)=0.6s

P=0 83
F(32,217)=2.03

P=0 00

ttrsl=sz.so
P=0'0o

"11r1=z.o+

P=0'06
flros=36.se

P=0'oo

o.62
l6

273
56

I

F( r 5,216)=0.76

P=0'72
F(31,2t6)=221

P=0.00

t'?( I 5)=+9.05
p--0.00

x'0)=o.zt
P=0'61

x'{t o.y=39. 13

P=0'ol

0.65
l6

273
57

I
Notes:
***,**,* 

mean significance with rpl,5,lO7o respectively; Wald(.. .), LR(.. .) mean Wald, LR-test; p(h)
means panel-specific heteroskedasticity in the residuals; arl means common arl coefficient in the
residuals;p(arl)meanspanel-specificarl coefficientintheresiduals;Ndenotesthenumberofpanels;
NT denotes the number of observations; k denotes the number of parameters; Icovars denotes the
number ofestimated covariances and auto-correlations in the residual variance/covariance matrix.
Figures between brackets denote t- and z-statistics. Data sources: see appendix.

Column (4) shows the results of our preferred model with three lags of the dependent
variable and a correction for panel-specific heteroscedasticity in order to obtain more
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efficient estimators. Investment growth has a coefficient of -1.8731 and is significant
at the lVo level. The coefficient implies that a positive change in the growth rate of
investment of 10Vo results in an extra decrease of the unemployment rate with a value

of 0.187Vo. The control variables also perform as expected, only the level of signifi-
cance of the growth of labour productivity is low (i.e. 35Vo). The growth of exports
has a coefficient of -2. I I and is significant at 5Vo level. The growth of government

expenditure is also significant (at 17o level) with a coefficient of -1 .26. The interest
rate is not significant, which is not surprising when we recall that its coefficient
reflects two counteracting effects (the effect on the savings propensity and a wealth

effect).
The growth of labour productivity is not significant, perhaps because labour is hoar-
ded (for a empirical confirmation of labour hoarding over the cycle, see Burnside e,

al. 1993), making labour productivity in the short run unrelated to unemployment.
Estimating the regression with the use of averaged data (see Table 4.4), confirms this

hypothesis, because labour productivity is significant when 5-year averaged data are

used32. As there is correlation between the different explanatory variables, Table 4.3

provides a sensitivity analysis for the inclusion of both insignificant and significant
controls.
To assess the economic relevance of the findings in column (4) of Table 4.2 we can
perform a simulation. Unemployment in many OECD countries started rising after the

first oil crisis in 1973. We can split the period of observation in a low-unemployment
period before the first oil crisis (i.e. until 1973 unemployment in the sample remained
steady at 2.37o) and a period of high and rising unemployment after the frst oil crisis
(i.e. unemployment grew with}.27%o-points per annum to generate a sample average

over the period 1973 - 1995 of 6.67Vo). The change in the first difference of
unemployment between the two periods is0.2827o.
Our model would single out investment growth as the greatest contributor to reduced

unemployment, explaining about987o (0.277Vo) of the rise in unemployment. Export
growth and the growth of government demand explain 25Vo and l7% respectively.

3r It is possible to calculate an approximation for the implied savings ratio from this value of p, by

differentiating the regression equation 4.5) and adopting the assumption of a constant ratio of
investment to GDP. The implied savings ratio equals about l0olo. Considering that the sample average

of the savings ratio is l7o/a, the result is considered satistactory and economically plausible.
t' However, the coefficient takes an implausible value of around l5 (the exact value depends on the
specification).

8l



Labour market flexibility, productivity and employment

Table 4.3. Keynesian specifications: dynamic models to explain the difference in
unemployment, estimated on yearly data,20 OECD countries, 1960 - 1995, FGLS
estimations with errors corrected for panel-specific heteroskedasticity

(l)

FGLS, p(h)

0.38
(7.24)
-0.09-

(- 1.66)
-0. t7

(-3.32)

- r.80-.-
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-0.09-

(-r.7s)
-0. r 6..-

(-3.41)

-l .6'7

(-10.r3)
- I .58-.

(-2.04)

-1.20-.-

(-2.85)

1.66

(0.e2)

no
yes
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l9
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t9
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torl=136.rt
P=0.00

t'{19;=167.3j
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x'(2C)=61.20
P=0'oo

20
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36
t9
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Notes:
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meun significance with a=1,5,1O7o respectively; Wald(.. .), LR(. . .) mean Wald, LR{est; p(h)
means panel-specific heterskedasticity in the residuals; ar1 means common arl coefficient in the
residuals; p(ar1) means panel-specific arl coefficient in the residuals; N denotes the number ofpanels;
NT denotes the number of observations; k denotes the number of parameters; Icovars denotes the
number ofestimated covariances and auto-correlations in the residual variance/covariance matrix.
Figures between brackets denote t- and z-statistics. Data sources: see appendix.

Table 4.3 provides estimates with the preferred correction: FGLS regressions which
allow for panel-specific heteroscedasticity. When compared to the estimates in the
former table, the flrst column removes the country dummies. The results do not
change substantially. Moreover, the possible problem of common auto-correlation
becomes even less relevant. Removing the interest rate (column 2) totally eliminates
the problem of common auto-correlation in the residuals, which increases confidence
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in the properties of the estimator in the second column of Table 4.3. Column (3)
shows our preferred model, because it is the most efficient (i.e. it has all insignificant
regressors removed). The results once again conflrm our theoretical expectations:
investment has a highly significant negative impact on unemployment, with a coeffi-
cient of -1.65. Exports and government expenditure are also significant with coeffi-
cients of -1.51 and -1.19 respectively, i.e. they also reduce unemployment. These
findings imply that investment growth explains 94Vo (i.e. 0.264Vo of the rise of
0.2827o in the difference of unemployment). Export growth and the growth of govern-
ment expenditure explain 20Vo and l77o respectively.
In column (4) the frst significant regressor is removed. Nonetheless, the coefficient of
growth of investment remains stable at around -1.6 and holds a high significance
level. Even in column (5), with the last (significant) control variable removed (the
groMh of government expenditure), this still is the case.

It may be observed that the 0-hypothesis of no panel-specific auto-correlation in the
residuals has to be rejected for all specifications. Keeping the aforementioned
objections in mind, therefore, we test the robustness of the results for this correction.
The results remain stable33.

Models with averaged data

Table 4.4 shows estimates using data averaged over 5-year intervals. Our primary
reason for doing this is to check whether the results of estimates using yearly data are

driven mainly by short-run effects. Using five-year averaged data should swamp these
effects, allowing conclusions to be drawn as to the applicability of the model to pick
up effects in the longer run. Furthermore, using averaged data should filter out the
effects of business cycles on unemployment, investment and other variables. There-
fore, using averaged data allows for more reliable causal interpretations of the effects
of regressors. Additionally, the properties of the estimators might improve, because
first-order auto-correlation in the error term may be reduced. When using averaged
data, obviously, we loose observations, impairing both the power and significance of
econometric tests.

r3 The only regressor that is affected is the growth ofexports, which loses significance. Estimates are
available on request.
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Table 4.4. Keynesian specifications: static models to explain the difference in
unemployment estimated on 5-year averaged data,2O OECD countries, I 960 - 1995
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I

F(t2,12)=0.40
P=0'94
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Notes:***,**,*."un 
significance witha=l,5,l}Vo respectively; Wald(...), LR(...) mean Wald, LR{est; p(h)

means panel-specific heterskedasticity in the residuals: ar1 means common arl coefficient in the
residuals; p(ar I ) means panel-specific ar1 coefficient in the residuals; N denotes the number of panels;
NT denotes the number of observations; k denotes the number of parameters; Xcovars denotes the
number ofestimated covariances and auto-correlations in the residual variance/covariance matrix.
Figures between brackets denote t- and z-statistics. Data sources: see appendix. - signifies that it is not
possible to perform this test.

Again, we start with the simple pooled OLS model (column (l), Table 4.4). Conside-
ring the results of the diagnostic tests, the model performs remarkably well. It can be

seen that none of the forms of auto-correlation are present in the results. Labour pro-
ductivity does however pick up an implausibly large effect when using averaged data.
This may point to a misspecification error in the averaged model, but it can also be an

artefact of the limited number of observations due to averaging. However, as a check
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of whether the results are stable for the demand-variables, the exercise still has some

value.
It can be observed that the negative signs of investment and exports are consistent

with the theoretical prediction, as is the positive sign of labour productivity. Govern-

ment expenditure and the interest rate are not significant. The next column introduces

country-specific effects, which are not significant. They affect only the significance

level of the growth of exports, but do not substantially change the results of other

regressors. However, it can be Seen that inclusion of country-specific effects does

introduce problems with the structure of the residuals. The third column also intro-
duces time-specific effects. They are significant. Their inclusion causes government

expenditure to obtain the theoretically expected negative sign and to become signifi-
cant. Problems of panel-specific heteroscedasticity and common auto-correlation are

still present in this model, however. Column (4) also introduces country-specific time
trends (analogous to Nickell et al. 2005). This model comes close to being completely
specified, so the results should be taken as indicative. Neither country-specific effects

nor country-specific time trends are significant. Investment and labour productivity
are significant. They both have the expected sign. Exports and government expendi-
ture have the expected negative sign, but are not significant. The interest rate is

neither significant. lt may be observed that the error terrns have a pattern for which
one can correct in order to obtain more efficient estimates. Applying the appropriate

correction, however, reduces the residual degrees of fleedom to a dangerously low
level, allowing only for a tentative interpretation of the coefficients. More important-
ly, the results are robust for these manipulations and the coefficient of investment is
stable when other regressors are removed, using a stepwise procedure3a.

4.4.3. Combination of Nickell et al. (2005) and Keynesian variables

So far, we have seen that the Keynesian explanation of unemployment is more robust

than the NAlRU-explanation. However, we have confined ourselves to testing the

robustness in a stand-alone setting. This gives both theories a fair chance to explain

unemployment in isolation. It also raises the question, however, as to which theory is
more powerful when combined in the sarne regression equation. Table 4.5 shows

results of estimates, that combine the specification of Nickell et al. (2O05) with the

Keynesian variables. The aim is to test which specification performs better. The table
provides two comparisons. The first column shows a regression explaining the

unemployment rate using as regressors the variables from the Keynesian specification
supplemented with those of Nickell et al. (2005). The second column explains the
dffirence in the rate of unemployment using the Keynesian specification and the

dffirences of the Nickell et al. (2005) variables as regressors. Although one may
argue that the second specification, by construction (in differences) is favourable to
the Keynesian explanation, the first surely is not. The first colurnn is constructed by
plugging the Keynesian variables straight into the Nickell et al. (2005) specification.
Considering that the former variables are in growth rates, they are not expected to be

very significant when explaining the level of unemployment. Thus, the first column
gives the Nickell et al. (2005) variables a more than fair chance to yield a significant
and theoretically consistent explanation of unemployment.

tt 
These estimates are not reported, but they are available florn the author on request
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Table 4.5. Combinations of Nickell et al. (2005) and Keynesian models to explain
unemployment, yearly data,20 OECD countries, 1960 - 1995

Dependent and Nickell

variables
variables:

l.u
empl o1'me nt p rolection
benefit repl. ratio
benefit duration
lrcn. dur.*ben. repl.
Lwrion densitl,
coordinatiort
coord.*uttion densiry
tol. empl. tax rate
coord.*tot. empl. tax
labour denand shock
TFP shock
real intport price shock
money supply shock
rectl interest rate

i
a

N
NT
k
Ecovars

(l)

levels

(2)

first differences

),

Ct
7,"
C,,

n

-3.66---
-2.38--
-3.26..-
5.66.-

- I 5.83.--
-(r.-r -J

-1.53
5.J /
t.l9

-21 .32.-"
-25.16...
-3.62
-o.14
13.61...
-0.66"..

-o.67

-3.25

-0.08'

l 50

yes
yes
yes

l6
274

84
32

(3 l.8e)
(-4.06)
(-2.o2)
(-4.32)
(2.te)

(-3. r e)
(-0.73)
(-0.60)
(3.34)
(0.64)

(-6.87)
(-9.e6)
(- l .33)
(-0.38)
(2.91)

(-3.s4)

(-0.62)

(-s.06)

(-t.11)
(0.65)

o.29
-5.47
-1.t5
-0. l3
2.39

-0. l5
- 1.16

1.60
0. l6

-7.46-.
-12.46.-.

2.55
-0.20
2.03

-1.41---

-0.00

-2.92

-0.04

4.00

(4.'76)
(- r.63)
(-0.6 l )
(-0.r r)
(0.59)

(-0.04)
(-1.41)
(0. l 8)
(0.06)

(-2.03)
(-2.33)
(-3.35)
(0.e6)

(-0.8e)
(0.73)

(-6.04)

(-0.74)

(-3.46)

(-1.17)

( 1.38)

yes
yes
yes

l6
273

84
32

'*.,'*,* mean significance with a= 1,5, I 0olo respectively; N denotes the number of panels; NT denotes
the number of observations; k denotes the number of parameters; lcovars denotes the number of
estimated covariances and auto-correlations in the residual variance/covariance matrix. Figures
between brackets denote t- and z-statistics. The estimation procedure follows Nickell et al. (2005)
except that the standard feasible generalised least squares estimator is used. Data sources: see appendix.

Table 4.5 shows that rnany Nickell et al. (2005) regressors are still significant. How-
ever, the majority has signs that are opposite to the signs reported by Nickell et c/.
(2005). Employment protection legislation, benefit replacement ratio, benefit duration
and change in union density are all significantly negative; in other words, they seem
to reduce unemployment. Next, union coordination and its interaction with both union
density and total employment tax rate are insignificant. Only the interaction between
the benefit duration and replacement rate, and the total employment tax rate are
significantly positive, confirming the prediction by Nickell et al. (2005). As regards
the latter's prime suspects, therefore, it can be concluded I}om column (l) in Table 4.5
that they do not confirm the NAIRU hypothesis. Of the Nickell et al. (2005) variables,
the control variables do a much better job in explaining unemployment. Most notable

Notes
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are the labour demand shock and the TFP shock, which are both significant and

negatively signed, and the real interest rate which is positively signed. This result,

together with those of the robustness analysis in Table 4.1, suggests that, I?om Nickell
et al.'s (2005) specification, the control variables provide a much better explanation

of unemployment than the labour market institutions. The Keynesian variables, on the

other hand, perform reasonably well. All variables have the expected sign and the

gowth of investment and that of government expenditure are significant at the l7o

level.
When we plug the differences of the Nickell et al. (2005) variables into the original
Keynesian regression (column (2)), we see that none of the (differenced) labour mar-

ket institutions provide a significant explanation of the (difference) in unemployment.

Once again, however, all regressors fiom the Keynesian explanation have the expec-

ted sign, and the growth of investment and that of government expenditure are signi
ficant.

4.5. Discussion and conclusions

In the previous paragraphs we have demonstrated the lack of robustness of the

NAIRU model, which offers rigid labour markets as the culprit of the unemployment

problem. Furthermore, we have evaluated the statistical support for a Keynesian

explanation.
As the focus of the chapter is on comparing the robustness of both empirical
approaches, the data to be explained was kept as similar as possible, using the Nickell
et al. (2005) unemployment rate as the dependent variable. Concerning the Keynesian

regression equation, this has the implication that labour supply was abstracted from.
This constitutes a potential caveat, for it may introduce an omitted variable bias.

However, this bias is predicated on labour supply being highly conelated with the

other variables in the regression. From a theoretical point of view, there seems to be

no compelling reason to suspect that this would constitute a problem, for demand -
and especially investment demand - would hardly depend on labour supply,

especially not in a Keynesian model. Investment is most usually theorized to depend

on an accelerator component, a profitability component (Arestis and Sawyer 2005;

Stockhammer 2004b) and an autonomous component reflecting animal spirits. From
an empirical point of view, the inclusion of various fixed effects and trends as

robustness checks in the regression, controls for fixed effects and trends in labour

supply.
In contrast to the NAIRU approach, our estimates of the Keynesian model show a

great deal of robustness when subjected to a battery of sensitivity checks. We have

estimated the regression model in static and in dynamic form. Use was made of OLS

and FGLS techniques, corecting for a number of possible elror structures. We tested

the significance of control variables and searched whether results would change if
they were removed from the model. The model was estimated using yearly and

averaged data. Finally, we employed a leave-one-out approach to see whether the

results are driven by a palticular country, and checked whether they may be driven by
a particular time period. In spite of these manipulations, investment demand remained

highly significant and its coefficient remained of the same magnitude. Using averaged

data, there was some loss in significance for export and government demand. Perhaps

this is because the results based on yearly data are driven by short-run effects mainly.
However, for government demand, the finding may also have to do with the counter-

cyclical fiscal policy that many governments follow.
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Baker et al. (2005); Howell et al. (2O07) and Baccaro and Rei (2005;20O7) show thar
the results of a number of empirical studies supporting the view that rigid labour
markets are responsible for high unemployment, collapse when subjected to one or
more of these tests. In addition to this, we can now conclude that the Nickell et a/.
(2005) results even lack robustness when their own regression specification, with
some minor and plausible modifications, is estimated on their own data. Contrary to
the sensitivity of these results, the Keynesian model shows great resilience over the
employed robustness tests.
The exercise in this chapter illustrates the importance of paying attention to the
robustness of regression results. Some influential studies clearly do not stand up to a
robustness test. When using panel data techniques in particular, such tests should be
applied in order to limit the opportunities for what Freeman (2005) calls "'lawyer's
case' empiricism in which priors dominate evidence."
The results of the robustness tests show that the NAIRU model which emphasises the
centrality of rigid labour markets in explaining unemployment, is outperformed by a
Keynesian model which puts investment demand at the focal point of the explanation.
Policy conclusions are almost self-evident: governments should stop focusing on rigid
labour markets when attempting to fight unemployment. There are no robust
empirical findings to support such a focus. Instead, concentration on factors that
determine investment demand would seem more warranted.
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5. Is wage-cost saving labour market deregulation a free lunch? - Evidence
from 19 OECD countries, 1960-2004r'

5.1. Introduction
Taking Walrasian general equilibrium theory as point of departure, it is easy to argue

that European unemployment could be reduced by curbing wage costs and by making
labour markets more flexible. For many years now, economic think tanks have argued

that the 'flexibilization' of European factor markets (notably of labour markets) would
help in the realization of higher job growth and extra welfare gains (see OECD 2007,
notably box2.2 by Anthony Annet). The call for more flexible labour markets usually
includes a demand for the easier firing of personnel, the realization of greater wage
flexibility (notably in the downward direction), or the reduction of minimum wages

and social benefits (see e.g. OECD 1999a,2003b). This corresponds to the consensus

among many scholars about the harmful effects of extensive labour market regulation
(sometimes interacting with economic shocks) and wage inflexibility on unemploy-
ment (see e.g. Nickell et al. 2O05, Nunziata 2005 and Blanchard and Wolfers 2000).

We argue that a strategy of wage cost reduction via more flexible labour markets in
the OECD area may be problematic. We do not deny that such a strategy may encou-
rage job growth, but maintain that this is not a 'free lunch'. Rather than stimulating
extra GDP growth, it may lead to a low-productive and highly labour-intensive
growth model. In paragraph 5.3, this hypothesis will be tested on panel data from 19

OECD countries over the period 1960 to 2004. Theoretical arguments and statistical
illustrations will be given paragraph 5.3.

Our argument is illustrated with the aid of four figures. Figure 5.1 shows that, since

the mid- 1960s, real wage growth has been more modest in the 'flexible' Anglo-Saxon
countries than in the rigid labour markets of Continental Europe. Various types of
labour market institutions in the 'Liberal Market Economies' (Hall and Soskice 2001),
such as easier firing, weaker trade unions, more modest social benefit systems, more
decentralised wage bargaining, etc. have indeed helped to moderate real wage growth.
Figure 5.2 shows what most economists would expect after having seen Figure 5.1:

lower wage growth is related to a substantially higher growth in hours worked.
Figure 5.3 shows something remarkable, however. Lower wage growth did not lead to
higher GDP growth in the Anglo-Saxon countries as compared to the European
countries. Only recently (since the 1990s) has Anglo-Saxon GDP growth been higher.
In the preceding period, however, GDP growth in Continental Europe was higher. In a
long-term view, it seems reasonable to conclude that our Figures 5.1 and 5.3 do not
show evidence of a clear relationship between GDP growth and real wages. The
logical implication of Figures 5.2 and 5.3 is that labour productivity growth must be

appreciably lower in Anglo-Saxon countries compared to Continental Europe, up to
the 1990s. Figure 5.4 shows that this is indeed the case. The figures shed new light on
the job creation success of the Anglo-Saxons in Figure 5.2: the Anglo-Saxons indeed
created more labour hours, but this can hardly be ascribed to higher total output. The
main reason is that their GDP per working hour grew at a lower rate.

3s A paper based on this chapter has been accepted for publication in lhe Journat of Post-
Keynesian Economics (in joint authorship with Prof. dr. A. H. Kleinknecht).
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Our group of Continental European countries includes the Netherlands. One should
note that, since the 1980s, this country is not typical anymore for rigid Europe. During
the 1980s and 1990s, the Netherlands experienced a development of wages, jobs and
labour productivity similar to that of the Anglo-Saxon countries, although within a
different institutional fiamework (Naastepad and Kleinknecht 2004). Following the
famous'Dutch Disease'of the 1970s, the Netherlands suffered severe and rapidly ri-
sing unemployment. Other than the Anglo-Saxon countries, however, the Netherlands
achieved a very modest wage growth due to voluntary commitments made by the
trade unions while maintaining many of their rigid labour market institutions, at least
for'core' workers.36

As in the Anglo-Saxon countries, this policy was quite successful in creating jobs and
only few 'heretics' dared to utter any criticism, suggesting that the policy of wage
moderation and flexibilization of (part of) the work force might be damaging to inno-
vation and labour productivity growth (Kleinknecht 1994: Yan Schaik 1994:
Naastepad and Kleinknecht 2004).

Many scholars objected to this suggestion using three main arguments. First, we
should be happy with the high job growth, in spite of the associated losses in labour
productivity growth. Secondly, it was argued that modest wage growth allows the
hiring of workers with lower productivity. As far as there was a labour productivity
growth slowdown, it mainly had to do with the employment of low-productive people
that otherwise would not have worked at all.37 Last but not least, it was argued that
there was no proof of a causal relationship fiom (modest) wage growth to (low) la-
bour productivity growth. It was reasoned that, in the statistical relationship between
the two, causality runs from productivity growth to wage growth, and not vice versa
(see Jansen 2004). Many observers found this plausible; it being in line with the old
neoclassical view that technological change is 'manna from heaven'. This chapter will
question that popular belief.

In paragraph 5.2, theoretical arguments will be presented in favour ofreversed causa-
lity, which will be tested by means of a panel data analysis of 19 OECD countries
(paragraph 5.3). This finding has far-reaching consequences, among others for the
discussion about whether rigid European labour markets should indeed be made more
flexible. This will be discussed in the concluding section.

16 One should note that the continued protection of insiders' does not exclude that there was a rising
share offlexible'outsiders' with non-typical working arrangements since the 1980s. Employment ofthe
latter lead to substantial wage bill savings, which supported the policy of modest wage claims
(Kleinknecht et al. 2006).l' When discussing our results, we will retum to assessing the validity of this argument.
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Figure 5.1. Development of real wages: Anglo-Saxon versus Continental European

countries (1960=100)

1970 1975

Cont.-European ----- Anglo-Saxon

Anolo-Saxon countries: Australi4 Canada, New Zealand, UK and USA;
Coit.-European countries: Austria, Belgium, Denmark, Finland, France, Germany, llaly,
Nelherlands. Portuqal, Spain, S'ivsden;
Source: Datibase 6f the Groningen Growth and Development Centre (htlp/ ,vww.ggdc.ney).

Real wage (1960=100)
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Flgure 5.2. Dwelopment oftotal hours worked:,Artgtro-Saxon vsrsus eontinental
European eountries ( I 960=1 00)

Total hours worked (1960=1 00)

,u

1960 1965 1070 1975 1980', 1985 1990

eont.-Europea Anglo-Saxon

-t20

100

ArElo-Saxon countri€s: Ausfafia, Cand4 ibwZealad, UK and USA:
Conl-Euro.pogn countri€s: Arstia, B€lgium, DBnmark, Finhnd, France, Germany, ltdy,
Netherlands, Porhigd, Spain, S\Eden;
Soure: DatAbase ol fre'Groningen Grbnvtr and Development Centr€ (http/www{gdcjpy).
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Figure 5.3. Development of GDP: Anglo-Saxon versus Continental European
countries (1960=100)

1965 1 970 1985 1990 1995

Cont.-European ----- Anglo-Saxon

1S801 975

Anglo-Saxon countries: Australia, Canada, New Zealand, UK and USA;
Cont.-European countries: Austria, Belgium, Denmark, Finland, France, Germany, ltaly,
Nelherlands, Porlugal, Spain, Stveden;
Source: Database ol the Groningen GroMh and Development Centre (http/turww.ggdc.neu).

Real GDP (1960=100)
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Figure 5.4. Development of labour productivity: Anglo-Saxon versus Continental
European countries (l 960=l 00)

labour productivity (1960=1 00)

400

1960 1965 I970 1980 1985 1990 2000

Cont.-European ----- Anglo-Saxon

Anglo-Saxon countries: Australia, Canada, New Zealand, UK and USA;
Cont.-European countries: Auslria, Belgium, Denmark, Finland, France, Germany, ltaly,
Netherlands, Portugal, Spain, Srfleden;
Source: Database ot the Groningen Growth and Oevelopment Centre (http//M.ggdc.nev)

5.2. Theoretical arguments and further illustrations
In our opinion, there are at least five theoretical arguments in favor of the view that

causality may run not only from productivity to wages, but also in the opposite
direction: from wage growth to labour productivity growth. These arguments are the
following:
(1) In standard neoclassical theory, an increase in the relative price of labour leads
profit-maximizing hrms to substitute capital for labour, shifting along a given pro-
duction function, until the marginal productivity of labour equals the given real wage.
Causality in this argument runs from relative factor prices to choice of technique and
hence to productivity of labour.
(2) Using vintage models, it is easy to demonstrate that more aggressive wage poli-

cies adopted by trade unions will cause the quicker replacement of old (and more
labour intensive) vintages of capital by new and more productive ones. A policy of
modest wage claims allows firms to exploit old vintages of capital over longer periods
(see Den Hartog and Tjan 1980; Foley and Michl 1999). This can result in the ageing
of the capital stock (shown to have been one of the reasons behind the Dutch
productivity crisis; see Naastepad and Kleinknecht 2004).
(3) According to the theory of induced technological change, a higher relative wage
rate (wage share) increases the labour-saving bias of newly developed technology
(Hicks 1932; Kennedy 1964;Ruttan 1997; Foley and Michl 1999). Ceteris paribus, a
higher real wage growth will lead to a higher wage share, thus increasing the rate of
the labour saving bias in induced technological change.
(4) From the viewpoint of Schumpeterian creative destruction, it can be argued that
innovating frms (compared to their non-innovative counterparts) can better cope with
aggressive wage claims by trade unions. Innovators have market power due to mono-

200419951 975
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poly rents flom unique product and process knowledge that acts as an entry barrier to

their markets. Higher real-wage growth enhances the Schumpeterian process of
creative destruction in which innovators push out non-innovators. Conversely, modest

wage growth and flexible labour relations can enhance the likelihood of survival of
low quality entrepreneurs. While their survival is favourable to employment in the

short-run, it leads ultimately to a loss of innovative dynamism (Kleinknecht 1998).

(5) According to Schmookler's (1969) 'demand-pull' theory (for an assessment see

Brouwer and Kleinknecht 1999), higher eff'ective demand enhances innovative acti-

vity. Analogically, Verdoorn's ktw (1949) suggests that output growth has a positive
impact on labour productivity growth (see recently McCombie et al. 2002). All this
implies that a strategy of wage cost reduction might impede in-novation and labour

productivity growth if it bads to a reduction of effective demand.38

A common element in these five arguments is that they propose a positive causal rela-

tionship from real wage growth to labour productivity growth. Some theories point to
a direct linkage between wages and labour productivity growth. Others, e.g. the

'creative destruction' argument, suggest that overall innovation activity may slow

down in response to lower wage cost pressure. Some arguments would lead us to
expect that wages would affect productivity growth in the short or medium term
(arguments 1,2, and 5), while others are more likely to have an effect in the medium

to long-term (arguments 3 and 4). Lags of up to nine years are therefore included in
our regression estimate.3e

In addition to wages, there may be other influences on productivity and innovation
that are related to institutional differences between 'Liberalised' and 'Coordinated'

market economies. Advocates of the flexibilization of labour markets have forwarded
four arguments of why rigid labour markets rnay impede productivity growth. Firstly,
rigidity could reduce the reallocation process of labour 'ffom old and declining sectors

to new and dynamic ones' (for a review of the effects of labour market institutions on

economic performance, see Nickell and Layard 1999). Second, the difficult or
expensive firing ofredundant personnel can frustrate labour-saving innovations at the

firm level (Bassanini and Ernst 2002a; Scarpetta and Tressel 2004). Third, well-
protected workers may work less hard. Fourth, there is a possibility that well-protec-
ted and powerful personnel could appropriate rents fiom innovation and productivity
gains through higher wage claims, thus reducing the incentive to take innovative risks
(Malcolmson 1997). The latter argument might indeed be relevant to countries that
have de-centralised bargaining regimes. It is less likely to be relevant to rigid
'Rhineland' labour markets that rely more strongly on centralised or coordinated bar-
gaining.

Against these arguments, the following counter-arguments appear relevant:

First, shifting personnel fiom old and declining to new and innovative activities may

be hampered more by lack of adequate qualifications than by difficult lring. Easier

firing and shorter job durations can discourage investment in training as pay-back

periods tend to become shorter, thus making the shift of personnel to new activities
more difficult. Moreover, new and innovative activities are likely to pay better than

rs Bhaduri & Marglin (1990) argue that this may be the case if an economy is 'wage-led' rather than

'profit-lead'.
re Another reason to include nine-year lags is to avoid endogeneity problems. which would theoretical-

Iy arise ifthe residuals ofthe regression were serially correlated. Including nine lags avoids this prob-

lemt see below.
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old and declining industries. Why could we then not rely on voluntary movements of
personnel?
Second, in many countries, redundant personnel need not be a problem for labour-
saving innovations as a high percentage leaves their frms voluntarily.ao
Third, protection against dismissal may actually enhance productivity performance, as
secure workers will be more willing to cooperate with management in developing
labour-saving processes and in disclosing their (tacit) knowledge to the firm (Lorenz
1992, 1999). People threatened by firing have incentives to hide knowledge about
how their work could be done more efficiently.
Fourth, rigid labour markets may be favourable in industries where a Schumpeter II
('routinized') innovation model is relevant. The latter is based on the continuous accu-
mulation of knowledge for (often) incremental innovations. Some parts of that know-
ledge consist of ill-documented 'tacit' knowledge based on personal experience that is
hard to transfer. rigid labour markets are typically characterised by longer job tenures
and the use of internal rather than external labour markets may favour accumulation
of knowledge and of 'tacit' knowledge, in particular.
Fifth, shorter job durations in an Anglo-Saxon 'hire and fire' system may reduce trust,
loyalty and commitment to the firm. Such a loss of 'social capital' has at least two
disadvantages: (l) Knowledge about new technology and trade secrets may more
easily leak to competitors; stronger positive externalities make investment in
knowledge less attractive. (2) Lack of commitment to the flrm makes workers less
ready sometimes to take 'one step extra', beyond what is determined in their contract.
This is important because labour contracts tend to be incompletely specified, offering
room for opportunistic behaviour. The latter points may explain why flexible Anglo-
Saxon countries have substantially larger management bureaucracies, compared to
'Rhineland' countries (Storm and Naastepad 2007 c).
Sixth, longer-term contracts may strengthen a firm's historical memory and favor pro-
cesses of organisational learning.
Seventh, easier hring of personnel shifts the power balance in favor of (top) manage-
ment. People may no more dare criticizing management decisions. Lack of critical
feedback from the shop floor may favor problematic management practices, top
managers believing they are great visionary leaders that can hardly fail.
In addition to lower wage groMh, such arguments about flexibility may contribute to
explain why Anglo-Saxon countries tend to experience lower productivity growth
compared to 'Rhineland' countries, as shown in Table 5.1.

Table 5.1 summarizes key indicators of the long-run performance of five typical
'Anglo-Saxon'countries (Australia, New Zealand, Canada, UK and USA) compared
to a group of I I typical EU-countries. The third column in Table 5.1 suggests that the
Anglo-Saxon countries have shown superior growth performance in labour hours
from the 1960s to the present. Contrary to what many observers might assume,
however, this has little to do with differences in GDP growth: it is caused mainly by
differences in growth of GDP per hour worked, causing high employment elasticities
of GDP growth (third column).

We can see that employment elasticities of GDP groMh in Continental Europe were
even negative during the 1960s and 1970s. Despite high GDP growth, absolute num-

a0 Kleinknecht et al. (2N6) report that, on average, 9-l2%o of a firm's personnel in the Netherlands
leave voluntarily each year, the exact percentage depending on the state of the business cycle. Nickell
& Layard report that this figure amounts to over 10Va ( I 999, p. 363).
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bers of working hours (slightly) diminished! From the 1980s to the present day,

employment elasticities in the Continental European countries have been (modestly)

positive. On the other hand, the Anglo-Saxon group has shown positive employment
elasticities of GDP growth since the 1960s, and, in each period, the coefficients are

substantially higher than in Europe (ranging between 0.34 and 0.55). It should be

noted that the three columns in Table 5.1 have a logical link: the relationship between
GDP growth and that per hour worked determines the growth of labour hours per I %

GDP growth in the third column.

Table 5.1. GDP growth, labour productivity growth and labour intensity of GDP
growth. Anglo-Saxon countries compared to Continental European countries

verage annual GDP verage annual GDP
per hour worked

Growth of labour hours
per 17o GDP growth

I 950- I 960
1960-1973
I 973- I 980
l98l-1990
1990-2000
2000-2004

Cont.- Anglo-Saxon Cont.- Anglo-Saxon I Cont.- Anglo-
Saxon

o.23
-0.03
-0.14
0.07
0.21
0.t5

-0.09
0.34
0.5s
0.55
0.40
0.35

Notes:
o Anglo-Saxon countries: Australia, C:urada, New Zealand, US and UK.
. Cont.-European countries: Austria, Belgium, Denmark, Finland, France, Germany, ltaly,

Netherlands, Portugal, Spain, Sweden
. Source: Database of the Groningen GroMh and Development Centre (blp/U,ww.ggdlucV); non-

weighted averages across counries.

Table 5. I suggests that the superior long-term employment record of the Anglo-Saxon
countries is caused primarily by weaker labour productivity growth, and at best to a
minor extent by superior GDP growth. More recently, however, this pattern has

changed. During the 1990s, Anglo-Saxon labour productivity growth approached

Continental European standards; in the most recent period (2000-2004), it has even
slightly exceeded that of the EU.

At present, we can only speculate about these changes. One reason, of course, for the

resurgence of Anglo-Saxon productivity growth is the ICT revolution. The declining
EU productivity growth (and improved job growth) may be due to the gradually in-
creasing influence of Anglo-Saxon labour market practices in mainland Europe. In
addition, the post-2001 recession seemed to hit EU countries more adversely than the

USA. This may have depressed measured EU productivity growth through lower
capacity utilisation and/or the Verdoorn effect.

5.3. Panel data estimales

To test our hypothesis that wage growth influences labour productivity growth, data
are used fiom l9 OECD countries over the period 1960-2004. The majority of these
data come fiom the Total Economy Database (May 2006) of the Groningen Growth
and Development Centre, documented on the internet (http://www.ggdc.net0. The
dependent variable is growth in value added per labour hour. In the regression, lags of
the dependent variable are included as right hand variables to allow for dynamics in

5.5 3.3

5.1 4.1

2.7 2.4
2.6 3.2
2.4 3.1

1.3 2.5

4.2 3.6
5.2 2.1
3.0 l.l
2.4 1.4
1.9 1.9

1. r 1.6
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the relationship. In such a model, the absence of serial correlation in the residuals is
required to obtain consistent estimators. The key independent variable, of course, is
the annual percentage groMh of real wages. We include this variable with lags in or-
der to avoid endogeneity problemsal.

In this context, the absence of serial correlation is essential not only because ofour in-
clusion of a lagged dependent variable in the regression. It is also necessary because
we explicitly allow for reversed causation with respect to the growth of real wages -
i.e. that (some lags o0 the growth of labour productivity will cause the growth of real
wages - while still obtaining consistent estimators. In the Appendix, a mathematical
proof for this weak exogeneity condition is provided. Furthermore, in the Appendix
(Table 10.4), a test is documented that does not reject the hypothesis of no serial
correlation in the residuals of our main regression (column l, Tabte 5.2). Nine lags are
included in the regression specification in order to obtain this feature. This lag-
structure seemingly is long, but fiom the above theoretical arguments we expect sig-
nificant effects of changes in wages on growth of labour productivity even in the long
run.

We checked the robustness of the estimators of the main regression for a possible
over-parameterization by tentatively removing all the insignificant lags of labour
productivity growth and real wage growth flom the regression. Our results turned out
to be robust for this manipulation. However, when removing some of the lags,
problems with autocorrelation in the residuals arise. It should be noted that the
problem of autocorrelation came back in quite a number of alternative specifications
ofour basic model that we ran for robustness checks.

We use a dynamic fixed effects estimator, which is known to be biased if estimated by
OLS, even in the case of no serial correlation in the residuals. Nickell (1981) shows,
howevqr, that this bias is 0(l/T) and therefore becomes less important as T grows. The
intuition behind this result is that the endogeneity of the lagged dependent variable
stems from it being correlated with lagged values of the error term of the regression.
The lagged residual (which correlates with the lagged dependent) appears on the right
hand side of the regression equation after the within-transformation, as a component
of the time-averaged error term. The contribution of the lagged error term in the
average error term becomes smaller, however, as the time dimension increases. Thus
the endogeneity bias becomes smaller if the time dimension increases for the time
average of the error term consists of only one error term that is correlated with the
lagged dependent, while the error terms of all the other times are not.42 Extending the
time-dimension therefore amounts to diminishing the contribution of the correlated
error term. In the limiting case, the contribution of this sole error term is negligible.
Judson and Owen (1999) test the bias of the LSDV (Least Squares Dummy Variables
estimator, i.e. a dynamic fixed effects estimator) for the AR(l) case with the use of
Monte Carlo simulations. They compare it with various other estimators, including the
standard GMM estimators with lags of the dependent variables as instruments. Their
results suggest that "The LSDV estimator performs just as well or better than many

ar This operation makes the independent variables predetermined when compared to the dependent.
a2 Technically, the lagged dependent variable is correlated not only with its contemporaneous error
term, but also with other lagged eror terms. However, in the l(0) case, this correlation dies out over
time, which explains why the results obtained by Nickell (1981) and l-ee (2006) hold in the I(0) case
and do not hold in the I( I ) case.
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alternatives when T=30" (p. l0). In our sample, T is about 45. In our case, we include

more than one lagged dependent variable. Lee (2006) extends the Nickell (1981) case

for higher-order autoregressive panel models and obtains the same result (i.e. that the

bias is 0(l/T)).

Apart from lags of the real wage growth - the variable of our main interest - we add

control variables, including:
STATE DEPENDENCY: Past labour productivity growth may forecast future produc-

tivity growth. It may be that conditions that favoured (or impeded) productivity
growth in the past will persist and create some state dependency. It has been argued

that this variable is essential: high (low) labour productivity growth in the past may

have caused high (low) wage growth, and may also cause high (low) productivity
gowth in the present. If state dependency in labour productivity growth indeed exists,

non-correction for past productivity growth may lead to misspecification in that (state

dependent) productivity gains would probably be ascribed to high wage growth, rather

than to past productivity gains (this point was made by Jansen 2004, p.418).
GAP: The relative difference between a country's labour productivity level and that of
the country with the highest level of labour productivity in the sample. The larger a
country's distance from the best-practice country, the greater are the possibilities for
imitation and 'catching up'. We therefore expect GAP to have a positive sign. To

avoid endogeneity problems, this variable is included with a two-year lag, so it is not

correlated with the dependent variable by construction.
VERDOORN: The Verdoorn relationship (sometimes called the Kaldor-Verdoorn
relationship) assumes a positive impact of annual GDP gromh on labour productivity
growth.
COUNTRY: In order to correct for unobserved country-specific influences on labour

productivity growth, country dumrnies are added.

YEAR: To correct for general time-specific impacts, we include year dummies.

CAPACITY UTILISATION: This variable is added as our measure of labour pro-

ductivity (value added per labour hour) is sensitive to fluctuations in capacity utili-
sation over the business cycle, due to labour hoarding. For example if, in a business

cycle upswing, growing use of hoarded labour was accompanied by a growth of real

wages, the extra growth of value added per labour hour might wrongly be ascribed to
rising wages. Therefore, robustness checks were made including various indicators of
capacity utilisation in the regression. We alternatively used the growth of the capi-

tayoutput ratio, the change in the output gap as well as various alternative measures of
fluctuations in capacity utilisation.
Precise definitions of all variables are given in the Appendix (Table A2). Descriptive
statistics are presented in Table A3.

Our regression equation has the form:

).= ai +10l,.rfr,0 *I* Lr.^i, r + frA+ Br' Z + t equation 5.1

Where 2 denotes the growth of labour productivity; ri,,-* the growth of real wages at

time t-k; p the growth of output; ai are country fixed effects and e is an error term.

Z is a vector ofcontrol variables.

Although we are mainly interested in the coefficients that reflect the effect of wage

growth on labour productivity growth, one should note that our regression equation

shares features with the regression equations found in the literature on estimating the
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dynamic version of the Verdoorn law. Apart from some of our controls, regression
equation 5.1 is similar to the regression equations used in Drakopolous and Theodo-
siou (1991) and Fase and Winder (1999). Drakopolous and Theodosiou (1991) follow
the approach suggested by McCombie and De Ridder ( 1983), using the ratio between
actual and potential output as an indicator for capacity utilisation. As a robustness
check, we also implemented this suggestion.
Fase and Winder (1999) use a cointegration approach to test for a long-run relation-
ship between labour productivity, output and the real wage, which they interpret as
Verdoorn's regularity.43 They derive this specification starting from a CdS-production
function. The real wage (growth) then controls for substitution between labour and
capital. Clearly, we do not just interpret the coefficient for real wage growth as the
substitution elasticity in a neoclassical production function. We take into account all
the mechanisms mentioned above. Moreover, we add control variables which stem
fiom other llameworks than a production function approach.

Following the famous Baumol argument, services may have lower productivity gains
than manufacturing or agriculture. It could therefore be argued that one should control
for the share of services in the total economy. A counter-argument could be that ser-
vice shares may be endogenous: a strategy of low wage and low labour productivity
growth may favor the emergence of low-productive (personal) services. Moreover, it
could be argued that at least part of the apparent shift from manufacturing to service
employment in the past 20-30 years is a statistical artefact: many services (e.g. cate-
ring, cleaning or security) were in the past performed by employees of manufacturing
flrms and were statistically counted as 'manufacturing' work. Once contracted-out,
those same activities are called 'services' although, in real terms, little change occurs.
Nevertheless, we tentatively included, in several versions of our estimates, the
contribution of services to total GDP. These versions are not documented in Table 5.2,
as service shares turned out insignificant and had little influence on the other
coefficients.

It is obvious that our dependent variable is influenced by fluctuations in capacity
utilisation. We therefore explore the impact of alternative measures for the latter. One
possible measure is percentage changes in the capitaUoutput ratio. Model 2 in Table

5.2 includes (a contemporaneous and a lagged value of) the growth ofthe capitaUout-
put ratio. As expected, the inclusion of this capacity measure causes a loss of
significance of the Verdoorn-coefficient. In fact, the Verdoorn effect becomes even
insignificant. It is reassuring, however, that the coefficients of the other variables
(notably of the wage growth variable) change little when including the growth of the
capital/output ratio. In addition to the regressions documented in the table, we ran
several other regressions with increasing lags of the capitaUoutput ratio. This did not
alter the results. While inclusion of the capitayoutput ratio allows for a better control
for capacity effects, this is not our preferred version. Inclusion of the capitaUoutput
ratio may be problematic as the validity of the construction of the capital stock may be
doubted (Robinson 1953154; Felipe and Fisher 2003). This entails the risk of ob-
taining biased coefficients due to errors-of-measurement. Furthermore, it may be
argued that correction for fluctuations in capacity utilisation is at least partly done by
including GDP growth (i.e. the Verdoorn-effect) in the regression.

a3 It is impossible, however, to establish the direction of causality within the cointegration relation.
Therefore, we do not use a cointegration term in our own model.
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When including an alternative measure of capacity utilisation (i.e. changes in the dif-
ference between actual and potential output), the Verdoorn effect becomes significant
again (model 3). This also holds when including inflationary pressure as an alternative

capacity utilisation measure (not documented here). Finally, we document in model 4

a version that is perhaps most popular in the literature: a contemporaneous term for
the Verdoorn coefficient and the difference between actual and potential output (both

without lags). This model behaves as expected: both coefficients are significant and

have the expected sign. With this version, however, the residues have a significant
degree ofautocorrelation which raises doubts about consistency.
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Table 5.2. Factors that explain
Summary of fixed-effects GLS

labour productivity growth in year t, 1960-2004.
panel estimates on yearly data

Model 1 Model 2 Model 3 Model 4variables
Real Wage growth;, 

1

Real Wage growthl-1
Real Wage growth;1 j
Real Wage growthlqa1,,e
Productivity groMh;,- 

1

Productivity lrowth;1,2
Productivity lrowth;1-j
Productivity groMh;1-a 1., e

GAP;,.1
VERDOORN;, (GDP growth in year t)
VERDOORNiT 1 (GDP growth in year t-l)
Capacity utilisation;,

growth of capital/output ratio in year
A output gap in year

Capacity utilisationl,-1
growth of capital/output ratio in year l-

A output gap in year t-
COUNTRY (

Total effect of real wage growth on growth of
labour vlt in the long run)

Number of observations
-likelihood

0.081 *** 0.074**x
0.020 0.010
0.077**x 0_068**x

0.079*** 0.09 | xxx

0.0060 0.060*x
0.073**x 0.094**x
0.168** 0.294***
0.067 _0.122**x
-0.039 -0. t-5 j***
-0.025 -0.076*
0.038 -0.0 t 5

0.049x*x 0.049**x
o.47*** 0.35*+*

_0.25*x*

0.00046 0.0015*

0.34x** 0.39xx*

0. I 70*x
0.082*x
-o.o44
-0.044
o.046

0.079*
-0.033
-0.034
0.084

0.037*** 0.039***

YEAR

0.55***
-0.31***

0.031
0.25

_0.65***

o.52***

0.3 | ***

545
1687

559
1696

+ significant at l0% level; ** signiiicant at 57o level *** significant at lo/o level
. Regressions ( I - 4) are estimated using a fixed effects GLS panel estimator which allows panel-specilic

heteroskedasticity (stata-command: XTGLS (...), p(h); see Stata Manual, Release 6, p.360).
o Model I was tested for the appropriateness of allowing panel-specific heteroskedasticity, using a Chi2test (result:

chi2(18)=ss2l).
o Model I was tested for the presence of autocorrelation in the residuals, using a regression of the residuals on their own

lags (up to fifteen-year lags). All forms of autocomelation were rejected. We tested how many lags of wage growth
and productivity growth had to be included in order to get rid of significant autocorrelation. Nine successive lags of
real wage growth and of labour productivity growth were necesstry to achieve this. The first two models above do not
exhibit significant autmomelation in the residuals.

. The total (long run) effect of wage growth is calculated as and tested using a Chi2-test for a nonlinear model.

. Model I was subjected to several robustness checks. First, we used a 'leave one out'approach for the countries.
Secondly, we subdivided the sample into various periods. Thirdly, a regression was run including country-specific
time trends instead of (as well as supplementary to) lime-specific effects. The results proved robust for such
manipulations. Fourthly, testing the possible impact ofpasl wage growth and of past productivity growth on present
productivity growth, we experimented with shorter and longer time lags (firet I year and then successively adding lags
ofup to 9 years). lt turned out that, with all successive time lags, the total effect ofreal wage growth on the growth of
labour productivity is significantly positive. Fifthly, we ran a regression including an indicator for the shre of
services to capture productivity effects resulting from changes in the sectoral composition of the economy. This did
not affect our regressors.

. To test whether our results might be due to over parameterization, we ran a regression including only significant lags
of labour productivity growth and wage growth. The results are robust for this experiment.

o Finally, models I and 2 were re-estimated using Instrumental Variables (stata-command: IVreg2) for Verdoorn;,
(model I ) and Verdoom;, and Capacity;, (model 2) with heteroskedmtic robust standard errors. Up to nine year lags of
the suspected variables were used as valid (according to Hansen's J-test) and relevant (according to Alderson's IV-
relevance iest) instruments. Apart from the loss of some significance, that is to be expected when using instruments,
the results did nol change substantially.

. See Appendix Table ,A4 for a nrore detailed report of all regression results of model I .

As to the size of the coefficients, it is possible to distinguish between short-term and
long-term effects in that lagged values of different regressors were included in the
model. The long-term value can be interpreted as the accumulated effect of all short-

Notes
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term effects through time. The accumulation process runs as follows: a permanent
difference (with a magnitude of, say, 1) in an explanatory variable (say: x) has the
(flrst order) effect of raising labour productivity growth after I year with its coeffici-
ent b^,1 (where the I indicates that there is a 1 year time lag between the rise of the

independent and tits effect on the dependent). In the next year, we not only have the
first order effect b*.r but also two second order effects: (1) a direct second order effect
caused by the rise of the second lag of x (equal to b^.2) and (2) an indirect second
order effect through the groMh of the lagged value of dependent on the dependent.

This effect equals b^,1*b7.growth,ri where b1*.o'1r,.r denotes the coefficient of the first
lagged value of labour productivity. In the following year we not only have first and

second order, but also third order effects. Adding all the effects ofthe different orders

and letting time progress to infinity, yields the following formula with which to
calculate the long-run effect of a permanent change of one unit in the variable x:

,_I_r,o-*ry(1-IO,,*urproduclivitysruwlh,;,,,))where 
the symbols Tt, and T" denote the

begin and end lag of x and f,u and r" the begin and end lag of labour productivity
growth. When we interpret the coefficients reported in Table 5.2, a short (first-order)
and a long-term value will be reported.

Furthermore, our estimates suggest that there is some evidence of state dependency in
labour productivity growth. Labour productivity growth delayed has, in several ver-
sions of our model, positive effects on labour productivity growth. It should be

emphasised that a very careful control for effects of past labour productivity growth
on future labour productivity growth is required, due to the arguments mentioned
above (Jansen 2004). This is a reason for our inclusion ofup to nine years lags, which
gives a maximum chance of measuring any possible influence of this variable.
Another advantage fiom inclusion of these lags is that they eliminated auto regression
in our residuals. While short-lagged labour productivity growth tends to be significant
in most versions, the long-run, cumulative, effect of lagged labour productivity
growth on the current growth of labour productivity is modest. An F-test based on our
main regression (column l, Table 5.2) on whether the cumulative effect is significantly
different from zero could not reject the null-hypothesis (p-value = 0.4). This indicates
that, in the long run, labour productivity growth is no self-propelling forceaa.

The GAP variable behaves as expected: a country's one-percent distance in
productivity level towards the country with the highest level leads, on average, to
0.037Vo extra groMh of its labour productivity in the short term and to 0.039Vo extra
growth in the long term.

The Verdoorn effect has a long-run value between 0.24 and 0.37 which corresponds to
the lower bound of results commonly found in the literature. The Verdoorn coefficient
on the contemporaneous GDP growth has a value of around 0.5, the lagged value
being negative with a magnitude of around 0.25. The negative sign of the lag may
come as a surprise. On the other hand, recent contributors to the literature on the
Verdoorn law also recognise that there is some "instability" of the law in a time series
perspective (McCombie et a\.,2002, p. 106).

oa Which may be expected, labor productivity growth being I(0).
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In our main regression, the total Verdoorn effect is 0.37 and significant. Depending on
the indicator we use for the capacity utilisation, the Verdoorn effect remains
significant or becomes insignificant. If we include the growth of the capitaUoutput
ratio, the capacity utilisation indicator picks up the significant effect. This would
imply that the Verdoorn coefficient is mainly capacity driven. However, above we
noted the problematic nature of the concept and measurement of the capital stock.
Another caveat behind this specification is that GDP growth has a high degree of
multicollinearity with the growth of the capitaUoutput ratio.as Implementing the
McCombie and De Ridder (1983) specification yields a significant Verdoorn
coefficienta6.

In models I and 3, it was found that a double inclusion of GDP growth was
appropriate, judging from the significance levels. By the way, as mentioned above,
model 4 documents a version, perhaps more popular in the literature, with only the
contemporaneous Verdoorn coefficient. This model behaves as expected but is less
reliable due to auto regression in the residuals. For the purpose of the present study,
the Verdoorn relation is used simply as a control variable. We trust that the versions
documented in the tables are plausible. Fortunately, whichever version of a Verdoorn
specification was used, all other variables (and notably the coefficient of wage
growth) remained robust.

Our main result, of course, relates to the coefficients of wage growth. From the cumu-
lative effects of the coefficients of wage growth and of lagged labour productivity
growth, it can be concluded that a one-percentage point reduction in wage growth will
result in a long-run 0.31 - 0.39Vo reduction of labour productivity growth. The
coefficient is lowest (0.31) if the capitaUoutput ratio is included (model 2). These
results come close to those reported by Naastepad (2006) based on Dutch data.
Naastepad reports a coefficient of 0.52. This slightly higher coefficient is to be

expected, as Naastepad's regressions do not control for reversed causality.

We interpret these results in the light of the theoretical arguments discussed in section
II. There is one competing hypothesis for explanation of our results: the growth in
low-productive jobs hypothesis. According to our arguments, real wages cause
changes in labour productivity because they not only influence labour productivity of
newly created jobs but, more importantly, they change labour productivity growth of
existing jobs. This interpretation contradicts the view expressed by the OECD
(2003a). They interpret the finding that "a weak trade-off may exist between gains in
employment and productivity" as arising from newly created jobs at the bottom of the
labour market: "For example, decentralization of wage bargaining and trimming back
of high minimum wages may tend to lower wages, at least in the lower ranges of the
earnings distribution. Similarly, relaxing employment protection legislation (...) may
encourage expansion of low-productivity/low-pay jobs in services." (Box 1.4, p. 42.).

t' As an additional robustness check, we used the first difference of inflation as an alternative control
for capacity utilisation- The results (not documented here) turned out to be quite similar to the
regressions using the output gap as an indicator for capacity utilisation.
a6 Another potential caveat in estimating the Verdoorn relation is that it is possibly endogenous to
labour productivity. We therefore also experimented with instrumentation, which lead, as expected, to a
loss of significance of the coefficient rep'resenting the Verdoorn relationship. These versions are not
documented in Table 5.2, as instrumentation tended to yield similar outcomes. The only difference is
that levels of significance tended to be slightly lower, which is to be expected when instruments are

used
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These low-productive jobs - the OECD's reasoning continues - are created in flexible
countries, but not in rigid countries due to too high (minimum) wages or social be-

nefits. In this view, the loss in average labour productivity growth is mainly a nega-

tive by-product of extra jobs created in the low wage segment.

In our view, the reasoning by the OECD is unsatisfactory for several reasons. First, it
does not take account of our theoretical arguments that suggest a causal link from
wage growth to labour productivity growth. The vintage argument and the creative

destruction argument, in particular, would lead us to expect losses in productivity
growth in existing jobs. Secondly, if correct, the OECD argument would imply that

the 'flexible' Anglo-Saxon countries exhibit a higher GDP growth than the rigid
Europeans do. This can be derived as follows. If modest wage growth and flexible
labour relations do not affect labour productivity growth in existing jobs (as implied
in the OECD argument), then the new (albeit low-productive) jobs in flexible coun-

tries should result in extra GDP growth. Our Figure 5.3 presents evidence against this

hypothesis: in the long run, GDP growth in the Anglo-Saxon countries seems not to

depart fiom European GDP growth. Finally, from a normative viewpoint, it may be

asked whether it is wise to have people locked in low-productive jobs since, in the

near future, Europe will face an ageing population. The share of people at working
age will shrink. To meet that challenge, it seems wise to enable highly productive

work by systematically investing in education, rather than to have many low-educated

people trapped in work that produces little value added.

Finally, as a GLS procedure is used, we cannot rely on an R2-statistic. To illustrate the

realism of our model, therefore, a dynamic simulation is used. Figure 5.5 compares

statistically observed labour productivity growth to labour productivity growth that is

simulated, using the estimated coefficients taken fiom model l. We consider these

simulations satisfactory and reassuring.
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5.4. Conclusions

At first sight, both Figure 5.1 and Figure 5.2 seem to conflrm what everyone would
expect: modest wage growth in flexible Anglo-Saxon economies leads to a substanti-
ally higher growth in labour input. This seems to confirm the neoclassical belief of a
trade-off between wages and employment. However, Figure 5.3 shows that - contrary
to popular belief - high Anglo-Saxon job growth can hardly be attributed to enhanced

GDP growth. Figure 5.4 shows what tends to be overlooked: between the 1960s and

early 1990s, the 'flexible' Anglo-Saxon countries showed much weaker labour produc-

tivity growth than the rigid European economies. Our panel data analysis shows that a

causal link indeed exists between wage growth and labour productivity growth, l7o

extra wage growth causing about I l3o/o extra productivity growth.

We discussed a competing explanation of this effect, i.e. the growth in low-productive
jobs hypothesis as proposed by the OECD (2003a). We argued that, if correct, this hy-
pothesis would predict a higher GDP growth in the flexible Anglo-Saxon countries: if
productivity growth of eristing jobs remained unchanged and the reduction of labour
productivity growth was exclusively due to hiring of (otherwise unemployed) people

with low qualifications, then there should be extra GDP growth in the flexible Anglo-
Saxon countries. Figure 5.3 shows this is not the case.

There is of course evidence of a higher GDP growth in the USA, notably since the

1990s, but this may have different reasons, e.g. rising real estate prices that unleashed

a moftgage boom. It has been shown elsewhere that 'mortgage Keynesianism' related

to booming housing markets may cause substantial extra GDP growth, at least in the

short run.u' Figure 5.3 shows that, in the long run ( 1960s to the present), GDP growth
in the Anglo-Saxon countries is not higher than in Europe. We conclude that lower
wage growth reduces labour productivity growth also in existing jobs and that this is a

major cause behind the higher growth of labour hours in the Anglo-Saxon countries
(Figure 5.2).

Table 5.1 illustrates the same argument, suggesting that the stronger growth of labour

hours in the Anglo-Saxon countries since the 1960s has little systematic relationship
with (higher) GDP growth. The main driving force behind superior employment
growth was weaker labour productivity growth. As GDP per working hour grew more
slowly than in the EU since the 1960s, the Anglo-Saxon countries needed many more
hours of work in order to achieve a one-percent growth of GDP. Seemingly, the rela-

tively modest wage growth in the Anglo-Saxon countries (compared to the EU) drove
them into a relatively low-productive and more labour-intensive growth model.

There are, of course, reasons to be pleased with high job growth. It is good for the so-

cial cohesion of society; the reduction of unemployment reduces the need for social

transfers and thus helps to curb public expenditures and the tax burden (or the built up
of government debt). On the other hand, it might be asked whether such a growth mo-

del is as attractive as it looks (see also Ebersberger and Pyka 2002). We see several

reasons for doubt.

aTAccording to simulations with the Morkmon model of the Dutch Central Bank, rapidly rising housing
prices and related extra mortgages by house-owners in the Netherlands caused an extra growth ofGDP
by about lo/o in 1999 and 2000 (DNB 2002, p. 29-38). As US housing prices roughly doubled between

1995 and 2005, similar (perhaps even higher) eff'ects may apply to the US economy.
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First, a highly labour-intensive GDP growth means loss of welfare in terms of leisure
time. Would it not have been better to maintain high wage cost pressure and thus high
rates of labour productivity growth? Il as a result, unemployment should reach levels
that are considered socially unacceptable, trade unions could still proceed with a stra-
tegy of reducing labour hours per employee. While Faggio & Nickell complain about
a 'mistaken belief (2007, p. 437) that shorter working hours would reduce unemploy-
ment, Table 5.1 suggests that this strategy was highly successful in the past. The table
shows that, during 1960-1973, a 5.l%o GDP growth rate in Europe coincided with an
even slightly negative elasticity of labour hours growth with respect to GDP (-0.03).
In other words, the absolute numbers of hours worked declined, on average, by O.15Va
per year (i.e. 5.l%o GDP growth times -0.03). In spite of the negative employment
elasticity of GDP growth, most EU countries tended towards full employment in the
early 1970s. This was achieved because, at that period, trade unions managed to redu-
ce working hours per week and to negotiate longer holidays. This would appear to be
a more intelligent strategy than to create jobs by sacrificing wages, thereby bringing
down labour productivity growth. In any case, free time is also welfare.

Second, many economists still propagate that rigid labour markets in Continental
Europe should be made more flexible. In fact, the call for more flexible labour rela-
tions is one for lower wages. It is interesting to confront such claims to evidence from
micro-data. For example, flrm-level estimates in the Netherlands indeed show that
firms employing higher shares of flexible personnel pay lower wages. Estimates of
sales equations, however, also show that flrms with high shares of flexible labour
(paying lower wages) do not conquer market shares from rigid firms. The explanation
is that firms with plenty of flexible labour realise lower productivity gains
(Kleinknecht et al. 2006). Here again, we see that an orientation towards wage reduc-
tion is paying less than expected: lower wages are, to a significant degree, compensa-
ted by lower labour productivity growth.

Third, many observers will probably agree that, in view of Europe's ageing popula-
tion, labour will become scarce in the near future. Together with a shrinking working
population, demand by elderly people for care services will grow, services that are
likely to be quite labour-intensive. In this context, it must be asked whether the Ang-
lo-Saxon countries are well served with their low-productive and labour-intensive
growth regime. Efforts can be made, of course, to augment labour market participa-
tion, but such a strategy has its limitations: the higher labour participation becomes,
the more difficult it is to increase it further. A labour-extensive growth regime (as in
the 1960s and 1970s in Europe; see Table 5.1), based on high wage cost pressure and
high rates of labour productivity growth, would seem more promising if the aim is to
master the challenges of a smaller working population and of a rising share of pen-
sioners in need ofcare services.

Finally, our analysis suggests new research in two directions. Fi-rst, our estimates raise
some doubt about the realism of the Verdoorn Law. Several chapters in McCombie et
al. (2O02) provide evidence in favor of the Verdoorn Law (or the Kaldor-Verdoorn
Law): labour productivity growth also depends on growth of GDP. This has an impor-
tant policy implication. As supply side thinkers beat the Keynesians in the 1980s and
1990s, many governments in Europe became reluctant to engage in fiscal stimulation
of the economy during recessions. If the evidence in favor of Schmooklerian 'demand-
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pull' effects for product innovation (Brouwer and Kleinknecht 1999) and of Verdoorn
effects for labour productivity growth were indeed valid, this would imply that neglect
of demand in economic policy might, during certain periods, have weakened inno-
vation and productivity growth in Europe. Given the role of innovation and producti-
vity for exports (Hughes 1986; Carlin et al. 2001; Kleinknecht and Oostendorp 2002),
this is likely to weaken the competitive position of European suppliers on intema-
tional markets. Seen from this perspective, the defeat of Keynesianism would appear

not to have been helpful to the European Commission's Lisbon agenda. The question
is, however, how real is the Verdoorn effect? Our results suggest that the Verdoorn
relationship might be less stable than is often assumed and at least part of the evidence
of Verdoorn effects may have been driven by fluctuations in capacity utilisation.
Given the obvious relevance of this issue, our results call for more in-depth analyses

of the Verdoorn Law.

Second, many large macro-econometric models of the economy still treat labour pro-
ductivity as being independent of wages. They do not recognise that downward wage
flexibility, wage-cost saving flexibilization of labour relations or other ways of cur-
bing wage-costs would harm labour productivity growth. It would now be interesting
building the causal relationship between wages and labour productivity explicitly into
such models, using our above coefficients. We definitely believe that a number of mo-
del outcomes and policy implications will change significantly.
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6. Revisiting the causal relationship between wages and productivity: a
robustness test

6.1. Introduction
In chapter 5, we present theoretical and empirical evidence in favour of the h)?othesis

that the growth of the real wage has a positive feedback on labour productivity
growth. In this chapter, we test the robustness ofthe results obtained in chapter 5. But
we also present theoretical arguments that lead us to hlpothesize that not only wage
growth positively affects productivity growth, but that also the wage share in total
production costs affects productivity growth in a positive way.
The latter hypothesis avoids some restrictions that limit the policy options for raising
productivity growth by raising the wage growth. This possibility is restricted in practi-
ce, because not all of the real wage growth is absorbed by productivity growth (the

coefficient lies between 0.31 and 0.39). Hence it is not feasible to keep real wage

growth at a higher rate indefinitely; for this would eventually lead to a profit squeeze
(the wage share would eventually approach l). In other words: our policy freedom to
raise productivity growth by raising wage growth is still restricted by the room to
raise wage growth that is provided by productivity growth in the first place. This
restriction, however, is avoided if we can raise productivity growth by raising the

wage slrure in National Income. For there is no theoretical limitation to keeping the

wage share somewhat higher indefinitely. There is strong evidence that in all OECD
countries the labour share in National Product has significantly declined since the
mid-1980s. If our hypothesis is correct that the share of labour income in National
Product is positively related to labour productivity growth, then the decline of the

wage share offers itself as one of the explanations of the tendency towards a general

decline of labour productivity growth across the OECD.
We first discuss the theoretical background of this hypothesis. Then we turn to the

empirical approach that differs from the approach chosen in the former chapter. We
next discuss how our new approach may affect the results of our empirical analysis.
We then turn to the exact empirical setup and results and then round up with conclu-
sions.

6.2. Theoretical arguments of why the wage share causes productivity growth

We present three arguments in favour of our hypothesis that the wage share has a

positive effect on labour productivity growth.

Argument l: lnbour saving induced innovation can be stated as a function of the

share of wages in total costs

Firms may aim to increase the productivity of a certain factor of production with the

aim of reducing the use of this factor. They have a higher incentive to economize on
labour when the share of labour costs in total production costs is higher. That would
imply that a higher wage share spurs firms to speed up labour productivity growth.
We can check the consistency of this line of reasoning in two steps. In the lrst step,

we determine the incentive structure for the firm (this results in equation 6.3). We do
this by splitting the reduction of production cost into a contribution from labour
productivity growth and from other factors. In the second step, we determine how this
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incentive structure translates into labour productivity growth (eventually resulting in
equation 6.8).

Total production costs can be written as:

Xp = (WL+ RK) equation 6.I

where X denotes real output, W and R denote compensation for labour and capital
respectively and L, K denote Iabour inputs and capital inputs respectively.
This expression states that the price of production ( Xp) can be split into the costs for
labour (IlzZ) and the costs for capital (RK ). The latter component may also be seen
as profit income.
Division by units of output (X) allows us to write unit costs ( p ) as:

p=(WL+RK)IX =W l)"+ RlI equation6.2

where 2 denote labour productivity and 7 capital productivity.
If we rewrite equation 6.2 into gowth rates, we obtain:

i = -r, * 2- e- ws)Z equation 6.3

where ws denotes the share of wages in total production costs.
From equation 6.3 we observe that the percentage reduction in prices is negatively
proportional to the percentage growth of labour productivity.

Foley and Michl ( 1999, p. 275 - 278) describe a model of induced technical change
where labour productivity growth is a positive non-linear function of the share of
wages in total costs. They arrive at this conclusion by analyzing the incentive
structure for individual firms to increase labour productivity. This incentive structure
follows from the distribution of costs per unit of output of labour and capital, as given
in equation 6.3.

Foley and Michl (1999) pose the planning problem for the entrepreneur-manager of
the firm as follows:

.,. imin(-ws*A-(l-ws)Z) equation 6.4

This means: try to reduce unit costs as much as possible by increasing labour and/or
capital productivity. To determine what is possible, Foley and Michl ( 1999) assume a
technical progress function (equation 6.5 ) that exhibits a trade-off between the
growth of labour productivity versus the growth of capital productivity.

I=f().);where f';f"<0 equation6.5

/'< 0 denotes that the path of technical progress exhibits a trade-off between growth
of labour productivity versus groMh of capital productivity. Furthermore, a very large
increase in labour productivity requires a proportionately larger fall in the increase in
capital productivity (./"< 0 ).
If we substitute equation 6.5 in equation 6.4, we can explicit the entrepreneurial
planning problem as follows:
min(-ws * )" - (1 - wil f dD equation 6.6

with corresponding first order condition:
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d (-w5 t' A - <t - v,s) f (iD t a2 =O

And thus:
1 ]r^S

t '(,L\ =- (l-ws)

equation 6.7

equation 6.8

If we fill in an appropriate technical progress function in equation 6.8 we end up with
a non-linear, positive relationship between the wage share and the growth of labour
productivity.

Argument 2: The wage share is an indicator of the fairness of the distibution of
income

Fairness is a notion that appears fiequently in business decisions (Freeman 1998). The

share of wages in the income distribution can be taken as an indicator of how fairly
workers are compensated for their contributions to productivity. The higher this ratio
is, the more likely it is that workers will perceive their income as fair. Akerlof and

Yellen have, in a series of papers (Akerlof 1982, Akerlof 1984, Akerlof and Yellen
1986, Akerlof and Yellen 1990), cited evidence that pay equality promotes teamwork
and that work group effort norms depend on the perceived fairness of pay and pay

differentials (see also Buchele and Christiansen 1999). Hence a higher wage share in

National Income promotes a higher effort towards improving productivity growth.

Argument 3: The wage share is a measure of labour's stake in productivity growth.

The wage share can be interpreted as a measure of the extent to which labour benefits
fiorn realizing productivity advances. When the wage share is higher, labour benefits
more and has a higher motivation to help realizing productivity advances. We have

argued before that labour's input in the innovation process is crucial. Many producti-
vity enhancing ideas stem lrom worker's experience on the shop floor. And the imple-
mentation of process-innovations often depends crucially on the collaboration of la-

bour. Fu(hermore, learning-by-doing effects and the disclosing of tacit knowledge
crucially depend on the contribution of workers (Buchele and Christiansen 1999,

Dekker and Kleinknecht 2008).

6.3. Empiricalapproach
As a robustness check of the results reported in Table 5.2we here follow a different
approach to estimate roughly the same relationship. This approach uses 5-year ave-

rage values of the data, which is common in the growth literature (as a recent example
see Van Schaik and Van der Klundert 2008). The advantage ofthis approach is that 5-
year averages eliminate short-run fluctuations in the data, like business-cycle effects.
The drawback clearly is the drop in observations. Judging empirically from the ave-

rage duration of business cycles (for instance reaching from peak to peak), it seems

that they take about l0 years rather than 5 years. Hence we should rather use l0-year
averages instead of 5-year averages to clean for business-cycle effects. From a practi-
cal point of view, of course, using l0-year averages is hardly feasible because of the
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implied 90Vo reduction in data points. Hence, in spite of our theoretical preference for
longer-time averages, we follow the existing literature in using 5-year averages. We
do, however, control for fluctuations of longer duration by including time dummies in
the regression.

Furthermore, we use instrumental variables to avoid endogeneity problems. In the ori-
ginal approach, we used predetermined independent variables that were lagged by at
least one year to the dependent variable. Here, we use contemporaneous independent
variables. We instrument them with appropriate lags (more on this below).

In line with chapter 5, we use the following variables to explain the growth of labour
productivity:
. GDP growth, a proxy for the Verdoorn effect;
. Gap, to control for catching-up effects due the possibility of benefitting from

spillovers if there is a gap with the technology leader;
o And, depending on the specification:
o Lagged productivity growth, to control for state dependency;
o Capacity utilisation, to control for business cycle effects;
o Share of services, to control for the famous Baumol effect (productivity growth

may be lower in service sectors).
And we add as an explanatory variable:
r The share of wages in the total costs of production.

6.4. Expected results of the regression

The change in the empirical approach may cause one or more of our original regres-
sors (Chapter 5) to behave somewhat differently. We will discuss this issue for each
regressor.

The hypothesized effect of wage growth on productivity growth remains positive. We
do not expect that using 5-year averaged data and adding the wage share in the equa-
tion changes qualitatively its effect on productivity growth. The theoretical channels
through which this variable affects productivity growth, i.e. neoclassical substitution,
induced innovation, a vintage effect, creative destruction and a wage-led Verdoorn
effect remain unchanged.

The lagged dependent variable may be less significant, as the use of 5-year averaged
data clears capacity effects and it introduces a 5-year gap between the dependent and
its lagged value. Thus we do not necessarily expect the lagged dependent variable to
explain current labour productivity growth significantly.

Considering the Gap variable (that proxies for catch-up-effects), we change the exact
proxy for the technology gap (now following Van Schaik and Van der Klundert
2008). Hence we expect a change in the coefficient.

Considering the Verdoorn effect (the coefficient of GDP-growth), the results may
change in the new empirical set-up. For when we use 5-year averaged data, capacity
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effects are (partly) averaged-out. Judging from the results in Chapter 5, we noted our
suspicion that the Verdoorn-effect could be caused by short-run fluctuations in capa-

city utilization. This suspicion is built on the result that the introduction of a measure

of capacity utilization takes away the significance of the Verdoorn effect, while in

versions without control for capacity utilization, it is significant. The regression set-up

with 5-year averaged data allows for an additional test of our suspicion.

The hypothesized effect ofthe wage share on productivity growth is, ofcourse,
positive.

6.5. Econometricapproach

In order to empirically test the model, we run a regression on panel data. We have

observations for 20 OECD countries spanning fiom the 1960s to the 2000sa8. We use

the Arellano and Bond (1991) method to estimate a panel data model that includes

Fixed Effects and uses instrumental variables. In this method, the fixed effects are

swept away by first differencing the equation. Hence the - first differenced - regres-

sion equation that is being tested, can be written as follows:

LJ.,, = p,Li,,, + BrLf ,, + BoLCatchupi, + B5Aws i, + B(,LX i, + L€it equation 6.9

Where i denotes the growth of labour productivity, ri, is the growth of real wages, I
is the growth of Gross Domestic Product, Catchup is the log of the ratio between the

productivity of a specific country and that of the productivity leader, ws denotes the

share of wages in National Income and X contains a vector of control variables,

which includes fixed country effects (which are swept away by first differencing) and

fixed time effects, and - depending on the precise specification - a lagged dependent

variable, a dummy for the unification of Germany, or the share of services. TheB's
are the coefficients, the subscripts I,r denote panel (country) and time respectively. €

denotes the idiosyncratic error term.

Before running a regression with this equation, it should be noted that there is a

potential endogeneity bias that concerns two of the independent variables. First, we

explicitly allow for labour productivity growth to cause wage growth. Hence, ri,

should be instrumented. Furthermore, I might be caused by labour productivity

growth.
To correct for this problem, we use an instrumental variables approach. The reader

may note that introducing a lagged dependent variable in the fixed effects context
generates an additional endogeneity problem. Hence we also instrument the lagged

dependent variable in all specifications where it is included.

Our instrumental variables approach is based upon Arellano and Bond (1991). This
approach uses all available predetermined lags of possibly endogenous regressors as

instruments. The set of instruments consists of two parts: frst, there are the predeter-

mined lags of possibly endogenous regressors (in our case: AO,, and Ai, and, in some

specifications, L2,, ,)l second, there are the remaining exogenous regressors

a8 The exact time-span ol an indicator differs somewhat with respect to country and data-source. The

maximum span runs from 1958 to 2008.
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(A,Catchup,,, Aws,, and AXi, ). Arellano and Bond (1991) use all instruments that can

be built by the predetermined lags of possibly endogenous regressors, based on the
assumption that there is no serial correlation of order 2 or higher in the errors of the
first differenced equation. They define all possible individual moments that can be
constructed fiom the combination of (a) the error term of a differenced regression
equation for an individual year and (b) a predetermined lag ofa possibly endogenous
regressor. Building the set of instruments in this way, the flrst part of the instrument
set consists of moment (GMM)-style instruments based on lags of the possibly endo-
genous regressors. The second part consists oftraditional (IV)-style instruments based
on the exogenous regressors. Below, we explicitly state what the instrument matrix
looks like.
We tested the validity of the instruments by the corrmon Hansen and Sargan tests as

well as by the Arellano Bond test for second order autocorrelation in the residuals. We
also tested for higher order autocorrelation in the residuals which was, however, never
significant.
As can be seen in Table 6. I , the exogeneity of the instruments cannot be rejected.
The extent to which we can use lags of the endogenous variables to construct the
GMM-style moments is limited by the dimensions of our dataset. We run the risk of
obtaining misleading results if the set of moment-conditions (instruments) becomes
large compared to the number of countries in our panel. This so-called over-fitting
bias is shown to b O(j I N), where 7 denotes the number of instruments and

N denotes the number of countries (Arellano 2003). The limit for the number of
instruments that is suggested, is 7 = N (Arellano and Bond 1998). However, this limit
should be considered more like a rule of thumb than a guarantee that the bias is small.
Hence we test the robustness of our estimates by changing the instrument set (see

Table 10.6 in the appendix).

Returning to the over-fitting bias, in our case, with 20 countries and roughly 6 waves
of 5-year periods in the sample, we already reach this boundary when we include just
one lag in the list of GMM-style instruments. This follows when we realize that,
including only 1 lag as GMM-style instruments, we have 2*6 GMM-style instruments
for our possibly endogenous variables and about 7 IV-style exogenous instruments for
the additional variables. We thus obtain an instrument to groups ratio of about 20:20.
Hence we restrict ourselves to using only one lag of moment-style instruments.

To generate valid moment conditions from predetermined lags of the possibly endo-
genous variables, we include them with a 2 period lag as instruments. The necessity to
use a 2 period lag instead ofjust I, follows from the fact that the error term of the
flrst-differenced equation would still be (possibly) correlated with a 1 period lag of a
(possibly) endogenous variable. Hence we can start generating the GMM-style instru-
ments from a 2 period lag onwards.

Denoting the instrumented variables by adding a (Z), we estimate the following
regression equation:

Ll, = B,Lit,,(Z1+ Brtf,,1Z1+ BoLCatchup, + prLws,, + poN{ ,, + L,e,, equation 6. 10

To give an example of what the instrument matrix Z looks like, consider that we run
regressions where we use data for the 5-year averages centred around the years 1970
up to 2000. Then, the instrument matrix can be regarded as stacked country-specific
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GMM-st),le

,.,r* o "'
o N,.,*,

0 0 ..

IV-stvle

instrument matrices Z,

Where 41, = [Arr., :LGDPr.i,] are the GMM-style instruments built from lags of the

possibly endogenous variables and AX, are the IV-style instruments from exogenous

variables.

To test the robustness of our outcomes for the specific instrument list, we perform two

tests. First, we switch the GMM-instrument list by using the third lag of the predeter-

mined regressors (see Table 10.6 in the appendix). Second, disregarding the over-fit-

ting bias problem, we perform regressions using all the available lags as instruments.

The former does not alter the coefficients of our regressions substantially, although

significance falls somewhat. The latter also keeps the coefficients stable, while it
increased the significance (not reported).

Finally, to overcome possible drawbacks caused by 5-year averaging of the data, we

perform the regression for all reported specifications 5 times. We do this by rolling
over the calculated 5-year averages when selecting the subset of data to be used for
estimation. For example, we first pick our subsample to run the regression by centring

our averages on the years 1970, 1975, ..., 2000. Then, we perform a second

regression using data that centre around the years 1971, 1976,...,2001. The third
regression rolls over the moving averages centred on the next year, until we reach 5

regressions.
The roll-over procedure generates two benefits:
First, it limits the drawback, introduced by taking 5-year averages, of reducing the

amount of observations by a factor 5. The roll-over procedure allows us to use the

remaining 4/5th of the data to perform robustness tests on the results. Second, we

cannot be accused of possible data-mining in opportunistically selecting the centre-

years of our regression-subsample.
The estimation results are reported in such a way that the robustness of the results for
rolling over the moving-averages can be readily seen. This will be explained below'

For a description of the data and descriptive statistics, see the appendix, paragraph

10.3.

6,6. Regre ssion results

6.6.1. Reported statistics

In order to summarize the regression statistics for the 5 rolling estimates, we report

the average value ofthe coefficient, the significance based on the average p-value and

the significance based on the average z-value. Note that the significance based on the

average z-value does not necessarily correspond with the significance based on the

average p-value, for the transformation fiom z to p is not linear. Judging significance
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fiom the average z-value would lead us to be over-confident in the significance ofthe
estimates, while taking the average p-value as the indicator, would lead us to under-
estimate the significance of the coefficient. The following example illustrates this.
Suppose that two of our rolling-regressions result in pairs of (z,p) values of
(z,p)1=(0,0) and (z,p)2=(4,<0.01). This would imply average values of (z,p) of
(2,-0.5). Thus, judging significance from the average z-value, we would be led to
believe that the average significance is about 5%, whrle the average p-value would
imply a significance of only 507o.ln other words: a single extreme value in z would
bias the average value of z in such a way that we are over-confident in the results,
while a single outlier in p would bias the average in such a way that we are under-
confident in the results.
In order to overcome such ambiguous signals, we also report the count of times that a
rolling-regression yields a coefficient with a p-value smaller than a specific signifi-
cance threshold. We do this for the ljVo,5Vo and lVo value.
The combination of these statistics allows us to infer not only - from the count - how
many times a coefficient reached a certain significance level, but also how robust the
significance is. The latter can be interpreted from the significance level based on the
average z compared to the significance level based on the average p-value. If they
both are close to the value corresponding to the most counted significance level, then
the results of the rolling-regressions that did not generate coefficients with that parti-
cular significance level, have near-significant regressors. Ifthe average z and p-values
are far away from the value implied by the count (and far away from each other), the
results of the rolling regressions that yielded insignificant coefficients are far llom
significant.

6.6.2. Results

The table below covers the results of the regressions. Our baseline regression (I)
includes wage growth, wage share, catch-up and Verdoorn as explanatory variables. It
turns out that the lagged dependent variable (the average growth of labour producti-
vity lagged I year) is insignificant, as displayed in model (II). The Verdoorn coeffi-
cient is insignificant in our baseline model. So we report a regression without it in
column (III). Furthermore, we experiment with controls for the share of services
(model IV) and a dummy for the unification of Germany (model V).
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Table 6.1. Results of Arellano-Bond regressions explaining the growth of labour pro-

ductivity ( ),), on 5-year averaged values for 20 OECD countries fiom the 1960s to

the 2000s
Independent
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4,5,5
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1,2,3
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0.0.0
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1,2,4

o. 17-'1"

) 1l

-0_06
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0,0,0
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0,0,0
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0,0,0
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0,0, I

F =0.82 ;

0,0,0

F =0.60 I

0,0,0
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':!+*,*** denote average significance of 10dlo,5%, l7c respectively.
Stils on the leti side of'7" display the significance based on the average P value. Strs on the right side denote the significance based

on the average z value (t-distributed). P values are calculated based on standud errors that are robust to general heteroskedasticity and

autocorelation. Numbers indicating P_I,5,10 denote the counl of a lVc,SVo, lOTo significant result out ofthe 5 rolling regressions

F denotes the significance level based on the average p-value; P, denotes the significance level based on the average z-value.

A1l regressions ile estimated with a Fixed Eff'ects Arellano Bond prmedure that uses available lags to instrument the possibly

endogenous regressom ( ff und f ). Stata routine: Xtabond2 (Roodman 2009) with options noleveleq smll robust. Sen'i( ?s denoles

the share of services; Gffnuny denotes a dummy for the unification of Germany. Fixed time effects are included in all the regressions.

Sargan and Hansen denote the respective over-identification tests for validity of the instruments. The Sargan-test is not wlnerable for

over-fitting, but it is not robust. The Hansen test is robust, but vulnerable for over-htting. TheAr2 is the Arellano-Bond test for

presence of second order autmonelation in the residuals of the regression.

ia) lnstruments of the lagged dependent re bmed on lag 2 of the dependent. Over-fitting bias is a problem with this regression.

Our baseline regression (I) shows that our variables that explain the growth of labour
productivity behave more or less as expected. The tests for the validity of our instru-

ments are not wonying. They indicate that the Ho of valid instrumentsae cannot be

rejected. The validity of the instruments remains stable over the specifications that we

test.
Wage growth, in our baseline model, picks up a coefficient of 0.46 with an average

significance level of 5Vo. This result implies thal a 17o extra growth of the real wage

" The Sargan and Hansen tests have a FIo ofno correlation between the instruments and the error terms

of the regression. The Ar2 test has a [I1; of no second order correlation between the errors of the first

differenced regression equation.

Notes
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causes an additional growth of productivity of 0.46Vo. The coefficient reaches the
l07o significance level in 5 out of 5 of the rolling regressions, reaching 5vo in4 outof
5. Judging from the similarity between the significance based on the average p-value
compared to the significance based on the average z-value, there is not too much
spread in the significance ofthe individual rolling regressions.
Furthermore, we can see that the effect of wage growth remains rather stable over the
various alternative specifications (n - D. It has a value between 0.35 and 0.46 with
an average significance of lU%o to 5Vo (reaching an average of 5Vo in all but I specifi-
cation). In all but 2 of the individual rolling regressions over the various specifica-
tions, wage growth reaches a significance level ofat least l\Vo.
Looking at the effect of the wage share, we see that it is the most significant and
robust variable that we include in the regression. It has an average coefficient that
ranges from 0. 17 to 0.24. This implies that a l7o rise in the wage share has the effect
of pushing up productivity growth by about 0.2Vo. Considering that the wage share
has fallen about l)Vo in the years represented in the sample, the result implies that we
could boost productivity growth by about ZVo if the wage share returns to pre-1970
rates. The coefficient reaches a significance level of 57o in 23 out of 25 of the rolling
regressions for the 5 alternative specifications. The correspondence between the signi-
ficance based on average p-values on the one hand and z-values on the other indicates
that the significance is quite robust.
The proxy for technological catch-up also performs as expected, although it is not as
robust over the specifications as the wage share. In the baseline model, it reaches a
coefficient of -0.05. The coefficient implies that a l07o reduction of the gap between a
country's productivity relative to that of the leader would result in a 0.6Vo lower
growth rate. In the baseline specification, the coefficient has an average significance
level of l07o (based on the average p-value) to 57o (based on the average z-value).
Over the various specifications, it reaches a significance ranging from l\Vo to l%o.

Looking at the baseline specification, the difference between the significance implied
by the average z-value and that by the average p-value indicates that the non-signifi-
cant regressions yielded a rather insignificant coefficient. However, the results show
quite some robustness over the various specifications. The coefficient does not change
so much in value and reaches a robust significance level ofat least 70Vo.

The Verdoorn effect is robustly insignificant in our regressions. This is not a surprise,
considering that we use 5-year averaged data in the regressions. The results confirm
our suggestions put forward in chapter 5 that the Verdoorn effect may be mainly
driven by short run capacity effectssu. The Verdoorn coefficient is rather small and
instable, ranging ftom 0.08 to 0.21. In none of the specifications is the coefficient
significant at any level. If we drop Verdoorn fiom the specification (model III), we
can still significantly explain the growth of labour productivity.
Our specification (II) tests for the effect ofthe lagged dependent variable. It turns out
that our model is capable of explaining the growth of labour productivity without the
need of a lagged dependent. As mentioned above, this is not wholly surprising, for the
use of5-year averaged values implies a 5-year lag ofthe dependent. This seems to be
too long for it to still have an effect on current productivity. It reaches a rather low
coefficient which is on average insignificant. It reaches the 5Vo significance level only
in I out of the 5 rolling regressions.

s0 We also run a model that included capacity utilisation. While leaving the results of the other
coefficients unchanged, it is not significant. This suggests that capacity effects are indeed cleaned out
by averaging the data.
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Following the Baumol algument, we run a model with a measure for the share of
services in the regression. The argument runs that in services, often being highly
labour intensive, it is much harder to realise productivity increases. Thus it could be

that the growth of labour productivity is explained by the relative weight of the

service sector in the economy. As this sector generally pays low wages, this may be

the underlying latent variable that in fact causes low productivity and low wages. Our
model (IV) tests whether this effect indeed dominates our results. We find that -
although the share of services does pick up a negative (but insignificant) effect - it
does not adversely affect the significance ofthe other regressors in the model.

Finally, in model (V) a dummy for the unification of Germany turns out neither very

significant nor robust. It reaches a 5Vo signiflcance level in 3 out of 5 of the rolling
regressions. However, the significance based on the average z-value (0,04) is much

more favourable than the significance based on the average p-value (0, I 2). This points

to the significance being rather unstable: in 2 rolling regressions the significance is

below l%o, in I it is below 5%o. Hence in the other 2 rolling regressions, the signifi-
cance must have been above 26.5Vo. More importantly, including the dummy does not

affect the coefficients of our model.
Considering the effect of the time dummies (not reported here), they turn out highly
significant over the range of specifications. This is - as mentioned above - not surpri-

sing, as there are a couple of prolonged global recessions in the sample period, which
cover a longer time-span than we can clean with our s-year averages. Examples are

the enduring slumps in the mid-1970s, in the early 1980s and the slumps of the begin-

ning of the I990s and after 2001 (the collapse of the dotcom bubble). Controlling for
such global shocks by means of time dummies turns out to be necessary.

Finally, we test the robustness of our results for the specific estimator employed.

Table 10.7 of the appendix reports the results of the two-step estimator (the more

efficient feasible generalised least squares estimator that corrects the coefficients for
patterns of heteroskedasticity and autocorrelation in the error terms) of the regressions

reported in Table 6.1. We can see that the coefficients remain stable, while some sig-

nificance is lost (although our variables ofinterest still remain rather significant).

6.7. Discussion and conclusions

In this chapter, we check the robustness of the results in chapter 5 where we found
that wage moderation has a detrimental effect on labour productivity. The original
estimates point to a coefficient of 0.3 I to 0.39. Hence an average fall of lo/o in wage
growth results in an approximate fall of 0.35Vo in labour productivity growth.
While the regressions in chapter 5 are based on yearly data, our robustness check is

based on 5-year averaged data. It thus averages out short run fluctuations. Further-

more, instead of using predetermined values of the regressors, we employ an instru-
mental variables approach based on the Arellano-Bond method of using available lags

as instruments in a Method of Moments setting.

Furthermore, we change the regression specification somewhat, in that we add the

wage share to the model. We have theoretical reasons for doing this. We find that the

share of wage costs in total GDP is directly proportional to the incentives lrms have

to generate labour productivity growth. From the theory of induced innovation, we

can derive that higher wage shares provide stronger incentives for frms to commit
resources to generating labour saving technological progress. Furthermore, the share

of wages in National Income can be interpreted as an indicator of fairness of the
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distribution of income. Finally, a higher share of wages in National Income gives
workers a higher stake in generating productivity advances.
The robustness check results in a somewhat higher coefficient of wage groMh of a
value of around 0.40. Furthermore, we obtain a coefficient of around 0.20 of the wage
share. This finding is not only consistent with the hypothesis that wage moderation is
detrimental for labour productivity, but it also adds an extra dimension to it. It was
argued above that the effect of wage growth on labour productivity growth may be
interpreted as a short run result, in the sense that wage growth cannot exceed labour
productivity growth indefinitely. However, the wage share can remain at higher levels
indefinitely. Hence we obtain the result that, also in the long run, wage moderation
slows down productivity growth. We conclude that the general decline of the wage
share in National Income across most OECD countries since the mid-1980s is one of
the factors responsible for the OECD-wide deceleration of labour productivity growth
in recent decades.

In spite of the theoretical reasons backing this result, this may still be surprising. We
have argued before that many innovations are capital embodied. One could argue that
this is especially the case for labour productivity enhancing innovations. In this
respect, investment is a prerequisite to generate productivity growth. One could argue
that a high wage share is detrimental for investment and would therefore slow down
labour productivity growth. Although we do not deny that this mechanism is valid, we
would like to put forward a number of reasons why this does not invalidate our posi-
tive relationship between the wage share and productivity growth.
First, there are other factors that influence investment. From a neoclassical point of
view, the variable that influences investment is not the profit share but the (marginal)
rate of profit. A firm would stop investing in capacity when the marginal rate of proht
of that investment equals the interest rate. The rate of profit is made up of the profit
share multiplied with capacity utilisation. The effect of the wage share on capacity
utilisation may well be positive, for instance when the economy is wage-led5l. Hence
the effpct of the wage share on investment is indeterminate.

In a Keynesian model, the effect of capacity utilisation typically is independently
modelled as an accelerator component. These types of models give more room for the
wage share to have a positive effect on investment.

Second, if we go along with the idea that technology indeed often is capital embodied,
this does not diminish the importance of the effect of the wage share on the direction
in which technology develops. In other words: when profits are high and demand is
buoyant, but wages are low, frms may invest but not in technology that increases
labour productivity. Hence a high wage share is crucial to shape the development of
technology in a labour saving way.

Another counterargument to our hypothesis that high wages cause high productivity
has been offered by the OECD. It reads that a rise in the wage share, by raising unit
labour costs, puts low-productivity workers out of jobs (OECD 2003a, box 1.4, page
42). Hence the productivity gains come at a cost: increased unemployment at the bot-
tom of the labour market. In chapter 5, we have already discussed this line of
reasoning, arguing that an increase in jobs at the bottom of the labour market can not

sr 
See Bhaduri and Marglin ( I 990) for a model that allows for wage-led and profitled economic expan-

sion.
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account for losses in productivity in Anglo-Saxon countries. A flaw of the OECD
(2003a) reasoning is that it only takes into account the perspective of flrms: If wages

are higher then productivity, a job is not offered by the firm. However, if one starts
from the perspective of the worker, the argument turns upside down: if wages at the

bottom are too low, employment may not be offered, or it may be worthwhile to look
for a better paying job (Galbraith 2008). Hence low wages at the bottom may actually
cause these low-productive vacancies to stay unfulfilled and lead to a decline of low-
productive jobs. From the perspective of workers, the OECD reasoning is turned up-
side down: a higher wage share may actually lead to more workers who are willing to
work in low-productive jobs. This increases our confidence that a high wage share
pushes up productivity.

We conclude that the results that we obtain in this chapter allow us to feel confident
about those in chapter 5. The key finding is that there exists a feedback from wage
growth to productivity growth. Moreover, we have provided theoretical and empirical
arguments for the hypothesis that also the wage share in total costs positively affects
productivity growth.
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7. Summary, conclusions and further discussion

Labour market flexibility, productivity and employment

Ir. Robert Vergeer

Two questions have guided the research in this thesis:

What is the impact of labour market rigidity on rates of unemployment? In particular,
how adequate are the (influential) conclusions from the OECD's Jobs Study (1994)?

What is the impact of labour market rigidity on (labour) productivity growth?
Besides theoretical discussions, this thesis evaluates mixed econometric evidence in
the literature and provides alternative empirical estimates. Among others, we con-
clude that there are problems with the theoretical arguments backing the orthodox
hypothesis that rigid labour markets cause higher rates of unemployment. Moreover,
neoclassical theory is not conclusive about the impact of rigidity on (labour)
productivity growth. Finally, empirical support for the main conclusions of the
OECD's Job Study ( I 994) turns out to be far from robust.

A labour market is called rigid when it has non-market institutions that hinder the

forces of demand and supply; such factors can be strong firing protection, high
unemployment benefits or powerful trade unions. The orthodox theory rests upon the

assumption of a unique rate of unemployment that is consistent with steady inflation,
the so-called NAIRU which stands for Non-Accelerating lnflation Rate of
Unemployment. The NAIRU is supposed to be the equilibrium value of
unemployment that allows for non-accelerating inflation. Earlier or later, unemploy-
ment will converge towards that (NAIRU) equilibrium value. The more rigid the
labour market is, the higher are inflationary pressures; hence the higher is the
'equilibrium' value of unemployment that is required to keep labour disciplined; i.e.

to avoid a rise of inflation through wage cost pressure. Thus, orthodox theory
hypothesises: the only route to bring down unemployment is to get rid of rigidities in
labour (and possibly other factor) markets.

In chapter 2 we conclude that the orthodox view is theoretically far from sound. It
suffers from circular reasoning in that it needs to assume a stable equilibrium rate of
unemployment for its stabilising mechanisms to work. We demonstrate that neither
can the real balance effect nor the central bank's interest rate policy reliably establish
the NAIRU equilibrium. The former relies on stable income expectations by
consumers and an exogenously given real wealth. The assumption an exogenously
given real wealth is invalid when we acknowledge that money is endogenous. The
assumption on stable income expectations is only credible if the real world exhibits a

stable income and hence stable unemployment equilibrium. Hence the real balance

effect assumes the very thing it is invoked to establish. The central bank's interest rate
policy exhibits the same flaw in that it entails the assumption of a stable NAIRU in its
feedback mechanism. Furthermore, it relies on the assumption of a stable natural rate
of interest, which, again, can only realistically be assumed to exist if the real world
exhibits a stable equilibrium rate of unemployment.
Furthermore, we demonstrate that the NAIRU is also affected by demand, capacity
utilisation, productivity and the history of unemployment. In other words: focussing
on labour market institutions in explaining unemployment generates an incompletely
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specified model. This erodes the core of the NAIRU hypothesis that puts forward that
the NAIRU is affected by labour market institutions, and not by demand, capacity,
productivity or history. Moreover, research in this thesis suggests that rigid labour
market institutions can have a theoretically ambiguous effect on unemployment.
Raising employment protection may push up, but it may also bring down the NAIRU.
It may bring down the NAIRU if the productivity-raising effects of high-trust labour
relations (which are associated with strong employment protection) are stronger than
the wage push-effect of a strengthened bargaining position of labour (Storm and
Naastepad 2008).

To summarise, we have seen that the NAIRU is also affected by factors other than
labour market institutions, notably demand and the history of unemployment.
Furthermore, more rigid labour market institutions have an ambiguous effect on the
NAIRU. Finally, we have seen that the mechanisms that allow us to interpret the
NAIRU as the equilibrium value of unemployment are weak: they are theoretically
inconsistent.
The conclusions above make OECD's believe in the NAIRU and its policy
recommendations "a triumph of ideology over science." (Stiglitz 2N2). In practice,
this means that the central bank's interest rate policy aims to get unemployment at the
level ir thinks the NAIRU is.

With these theoretical objections in mind, our finding of a lack of robustness of
regression evidence that is supposed to back the NAIRU hypothesis (chapters 2 and4)
may not come as a surprise. Using the database behind a highly influential paper by
Nickell et al. (2005), we demonstrate that their results are not robust (chapter 4).
Among scholarly studies that try to give empirical support to the NAIRU view, the
work of Nickell and various co-authors (to be traced back to Nickell 1997) has
inspired various others to pursue this line of research (e.g. Belot and van Ours 2001;
2004; Blanchard and Wolfers 2000). The basic approach stems from the NAIRU
hypothesis: labour market institutions such as employment protection legislation, the
amount and duration of benefits, union density or the total employment tax rate, are
all expected to raise unemployment rates. Nickell et al. (2005) is a recent contribution
in this line of research. Based on the work inspired by Nickell and various co-authers,
the IMF 2003a; OECD 1999b;2003a and the EU, in its Lisbon agenda, propagate the
view that labour markets should be reformed.
We demonstrate that minor (and theoretically plausible) changes to the estimation
approach of Nickell et al. (2005) can lead to major changes of their key outcomes:
coefficients change sign, become significant or loose significance. In short, using the
same data, time and country coverage, we can produce results that are almost exactly
opposite to theirs. These findings lead us to slightly but decisively rephrase their
conclusion into the following: "Broad movements in unemployment across the OECD
can not be explained by shifts in labour market conditions" (rephrased from Nickell er
al. 2005, p.22)

Traditionally, lack ofdata and/or poor data quality have been advanced as reasons for
the lack of robustness. While recognizing that data problems are serious, this thesis
advances another candidate: the lack of sound theoretical foundations for regression
specihcations.
In chapter 4 we compare the robustness of empirical results based on a (version of a)
NAIRU regression specifications by Nickell et al. (2005) to a fairly simple Keynesian
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specification. Where the NAIRU specification puts labour market institutions at centre

stage, the Keynesian specification centres on investment demand to explain

unemployment. Compared to the NAIRU specification, our fairly simple Keynesian

specification (still missing a number of possible refinements) turns out more robust in

explaining unemployment.

With regard to our above-named second question ('what is the impact of rigid labour

markets on productivity growth?') our theoretical discussion shows that neoclassical

theory offers arguments in both directions: rigidity may favour or damage

productivity growth (chapter 3). Two neoclassical arguments that hypothesise a

positive effect of more rigid labour markets on productivity are the following. First,

knowledge has public good characteristics. This means that the results of the

innovative process can only imperfectly be appropriated by the frm (Romer, 1990).

rigid labour markets may somewhat mitigate this problem, as people that stay longer

with the same employer may be more loyal and will therefore less easily leak

knowledge to competitors. This makes it more worthwhile for firms to invest in
innovation. A second argument relates to the assumption that firms invest to little in
firm specific knowledge of theil employees. Then a union-caused compression of
wages over the skill dimension increases the rewards for firms if they do, which may

pull them towards the social optimal amount of investment in firrn specific

knowledge.
We continue our discussion with the observation that neoclassical theory tends to

ignore a perspective that seems crucial if we want to analyse productivity: the labour-

management relationship. The orthodoxy tends to analyse productivity gains as

arising from a spot-market for labour where workers and flrms trade effort against

wages. This ignores the inherently imperfect nature of labour contracts; the

obligations of the employer (e.g. paying a regular wage) may be well-specified, but

what the employer gets back depends a lot on individual motivation and efforts of
workers. These efforts may be imperfectly observable as there can be information
asymmetry between workers and their supervisors, notably if skilful and complex

tasks are to be performed. This thesis argues that work inherently involves a - to some

extent durable - top-down power relationship between management and workers that

can benefit from mutual trust and the mutual interest in continuing the relationship
over longer periods. Productivity gains can be analysed as emerging from this
relationship. One can argue that Some power sharing between labour and management

can give workers a say and a stake in the firm (Buchele and Christiansen 1999). A say

in that they are able (involved in management decisions) and willing (protected lrorn

being fired as a result of productivity increases) to contribute to productivity

advances. A stake in that they share (by means of wage growth) in resulting producti-
vity increases.
Furthermore, empirical evidence on the effect of rigid labour markets on productivity

tends to be - albeit mixed - rather more in favour of a positive effect. All empirical

studies (with one exception) find a positive impact of rigid labour market institutions

on labour productivity growth, while findings about total factor productivity growth

are ambiguous. Chapter 5 provides empirical evidence for the view that wage

increases push up growth rates of labour productivity (chapters 5). One percent extra

wage growth leads, on average, to O.3l7o - 0.397o more labour productivity growth,

depending on the exact specification. Theoretical arguments behind this finding relate

to neoclassical capital-labour substitution, vintage effects, induced technical change or
Schumpeterian 'creative destruction'. Moreover, flexible 'hire and fire' labour relations
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may damage the continuity of organisational learning in various ways (as discussed in
chapter 2).
In addition, chapter 6 shows that the share of wages in national income also positively
affects productivity growth. we find that a I percentage point rise in the wage share
in National Income causes a 0.177o - 0.24vo growth of productivity. our finding is
theoretically backed by the following three arguments. From the theory of induced
innovation, we can derive that higher wage shares provide stronger incentives for
firms to commit resources to generating labour saving technological progress.
Furthermore, the share of wages in National Income can be interpreted as an indicator
of fairness of the distribution of income, which can have an impact on workers'
motivation. Finally, a higher share of wages in National Income gives workers a
higher stake in generating productivity advances.
From the above we conclude: it is doubtful whether flexible labour markets bring
down unemployment, but there are strong indications that they bring down labour
productivity growth.

As a by-product ofthis thesis, we got doubt about the real relevance ofthe verdoorn
Law as reported in the literature (e.g. McCombie et al. 2003, Fase and Winder 1999).
Our findings suggest that much of the empirical evidence in favour of the Verdoorn
Law may have been driven by fluctuations in capacity utilization. Clearly, our
outcomes call for further research on the relevance and impact of the verdoorn Law.

Looking at the broader meanings of our findings, we can point to the importance of
raising labour productivity in solving the aging problem. A simple 'back-of-the-
envelope'calculation suggests that boosting labour productivity growth by an extra
0.57o per year, we would reach an extra GDP growth of over 25%o by the year 2030
(keeping labour force participation constant). This would enable us to comfortably
reach the needed groMh to maintain living standards in spite of the ageing problem.
The results of chapter 6 offer the possibility of raising the wage share as a way of
achieving this rise in trend productivity growth.

In general, this thesis offers arguments against the orthodox perspective on rigid
labour markets. It offers empirical and theoretical arguments in favour of rigid labour
markets. Given the still overwhelming influence of orthodox thinking, these results
may contribute to the beginning rather than to the end of the debate. This sounds like
a trivial conclusion. However, reading only the orthodox literature, we would most
likely not arrive at this conclusion. On the contrary: the conclusion would read like:
"we need more flexible labour markets, no doubt possible!",
In this thesis, we quote a number of examples where orthodox scholars and policy
advisers (OECD, IMF) have made this claim almost as if it is an indisputable facts2.
The claim calls for the market as the unbeaten and unrivalled institution to maximize
welfare for all. The call for market-friendly government policies is at the heart of the
neoliberal agenda that rules the contemporary policy arena. As Howell et al. (2007)
emphasise, governments that follow this policy advice are called to break down

52 Howell et al. (2N7) emphasise that 'the orthodox labor market rigidity view has become so widely
accepted that a leading scholar could claim in a recent issue ofthe Journal ofEconomic Perspectives
that "evidence supports the traditional view that rigidities that reduce competition in labor markets are
typically responsible for high unemployrnent" without citing any peer-reviewed research (SaintPaul
200a, p. 53)' .
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"protective labour market institutions." That is, rigid non-market institutions like
firing protection, welfare and unemployment benefits are to be reduced.

In spite of the weak evidence that backs the policy advice and the obvious cost to
workers of implementing it, many governments tend to follow the neo-liberal pro-
market agenda. This agenda, of course, is much broader than just the labour market'

An example is the setup of the EU gromh and stability pact with its limits on
government deficits (37o of GDP) and national debt (60Eo of GDP). The plea for such

limits is driven by a strong believe in inherently stable and efficient markets. We have

argued in this thesis that this assumption is weak. Therefore, it is not surprising that,

in practice, EU-governments have not kept to this limit, especially in times of an

economic downturn.

Finally, we have to conclude that the evidence behind the call for labour market

reforms is far fiom robust. As these reforms come with direct detrimental effects to
workers and unemployed, it seems fair to raise the question whether political leaders

should continue "to convince their electorates that it is necessary to swallow the

medicine" (OECD researchers Scarpetta, Elmeskov and Martin, 1998, p.242).
Another interesting point is the conclusion by Baker et al. (2004) that rigid labour
markets are associated with a more egalitarian society. Palma (2009, p. 837) shows

that neoliberal policies have lead to a "polarisation of incomes". Since the 1980s in
the US, the income of the top l7o earners has grown aI 4.7Vo per year while the

poorest 90Va have experienced a near stagnation (a decline of -0.17o per year). Note

that this implies that only the richest ljVo really benefited liom economic growth over

this period.
It seems fair to demand that - before implementing a policy of deregulating labour

markets - we should have robust evidence that the policies that hurt workers and

people at the bottom ofthe income distribution in the short run indeed are better for
them in the long run. However, if there is one message that stands out fiom this thesis,

it is that we do not have this robust evidence.
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10. Appendix

10. Appendix

This appendix contains information relevant for chapters 4, 5 and 6.

10.1. Appendix to chapter 4

Data for Germany refer to West Germany until 1992, after which they refer to united

Germany. Two observations were considered outliers, because investment growth is

of such magnitude that the observation gives a large leverage to the estimation results
(notably: Finland 1993, Germany 1992). Note, however, that including these two
observations in the regression does not change the qualitative results. In all (plots of;
statistics below, the mentioned observations are dropped.

A description of the data taken from Nickell et al. (2005) can be found in their article.

All data are taken fiom Eurostat's Ameco database (accessed 12-10-2006) unless

otherwise mentioned.

i is calculated ftom the 'Net capital stock at 2000 prices: total economy';
6is calculated from'Exports ofgoods and services at 2000 prices';

f is calculated fiom 'Total expenditure: general government :- ESA 1995';

r is the 'Real long-term interest rates, deflator GDP';

2 is calculated flom 'LP per hour in EKS ppp' and taken fiom the Groningen Growth
and Development Centre and the Conference Board, Total Economy Database,

version May 2006, http://www.ggdc.net

The table below provides summary statistics for the variables:

Table 10. 1 . Summary statistics of the variables used in chapter 4

Variable # obs. Mean Std. Dev. Min Max

0.03

d.u

i
a

t,

r
A

683

618
698

329
412
672

0.03

0.06
0.09

5.40
2.00
0.40
o.42

14.30

0.13

0.20
0.06
0.09

0.87 -2.20

-o.20

0.03 -0.09

The figures below are country-wise time plots of variables for all 20 countries in the

period 1960-1995. For some variables, gaps in the data are reflected in the omission
of periods or countries.
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10.2. Appendix to chapter 5

10.2. I . Description of data used in chapter 5

Data for the period 1960-2004 cover the following OECD countries:
Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Ireland,
Italy, Japan, The Netherlands, New Znaland, Norway, Portugal, Spain, Sweden, UK
and the USA. Series for Germany are for West-Germany until 1990; from then
onwards they cover united Germany.

Sources ofthe data are:
The Conference Board and Groningen Growth and Development Centre,
Total Economy Database, May 2006, http://www.ggdc;
Annual macroeconomic database AMECO from Eurostat,
http://ec.europa.eu/economy_fi nance/indicators_en. htm
OECD Statistics, http://stats.oecd.org/WBOS/

All growth variables are calculated from the levels as: Xgrowrh = (xs - x1-1)/average (x,-

Iixr)

STATE DEPENDENCY = the growth of labour productivity. Labour productivity is
obtained fiom the GGDC. It represents value added per hour worked and is expressed
in 2005 US$ price levels with updated 2002 EKS Purchasing Power Parities (PPPs).

REAL WAGE GROWTH = the growth of the real wage.
The real wage is expressed in 2005 US$ price levels with updated 2002 EKS PPPs. It
is calculated as: wage share in national income * labour productivity. The series for
wage shares are at factor costs and include remuneration for the self-employed. They
are obtained from the Eurostat-Ameco database. Labour productivity is described
above.

GAPit = [MAX;(labour productivity,)- labour productivityit]/MAX;(labour
productivity t)). Labour productivity series are obtained from GGDC.

VERDOORN = the growth of GDP; GDP is obtained fiom the GGDC in 2005 US$
price levels with updated 2002 EKS PPPs

CAPACITY UTILISATION
- The growth of the capitaUoutput ratio. Output is GDP as described above. The
capital stock is obtained from Eurostat's Ameco database in 2000 Euros.
- A output gap is the hrst difference of the OECD's output gap, which refers to the
difference between actual and potential gross domestic product (GDP) as a per cent of
potential GDP.

10.2.2. Country-wise descriptive tables of the variables used in chapter 5
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Table 10.2. Country-wise descriptive tables of the variables used in chapter 5

Australia
Variable # observations Std. dev.

labour prod. growth
Real wage growth

Gap

GDP growth
capital/output growth
A

Variable
labour prod. growth

Real wage growth
Gap

CDP growth

capital/output growth

A

Belgium
Variable
labour prod. growth
Real wage growth

Gap
CDP growth
capital/output growth
A

Variable
labour prod. growth

Real wage groMh
Gap
GDP growth
capital/output growth

A

Variable
labour prod. growth
Real wage growth
Gap

GDP growth
capital/output growth

# observations Mean

0.02 0.01

0.02 0.03

0.29 0.04

0.04 0.02

0.00 0.02
-0.06 1.58

Std, dev.

0.03 0.02

0.03 0.02

0.26 0.08

0.03 0.02

0.00 0.02
-0.06 1.45

Std. dev.

0.03 0.02

0.03 0.03

0.20 0.t2
0.03 0.02

0.00 0.02
0.06 1.60

Std. dev. Min
o.o2 0.01

0.01 0.02

o.23 0.08

0.04 0.02

0.00 0.02

0.01 I .79

Std. dev. Min
0.03 0.02

0.o2 0.02

0.28 0.05

0.03 0.o2

0.00 0.02

0.04 l.'77

4l
4t
43

45

45
tt

37

37

39

45

45

37

-0.01

-0.04

0.2t
0.00

-0.03

-3.76

0.00

-0.01

0. l6
0.00

-0.03
-3.69

0.05

0.1 I

0.37

0.07

0.03
3.22

0. t0
0.09

0.s3

0.07

0.04

2.11

0.r0
0.09

0.46

0.07

0.05

2.st

0.05

0.04
0.38

0.07

0.06
2.83

0. r0
0.08

0.40

0.09
0.04
4.38

# observations Mean

45

45

48
45

45

37

# observations Mean

45

44
47

45

45

# observations Mean

40

40

42

45
45

35

-0.01

-0.01

0.05
-0.0 r

-0.03

-4.96

-0.01

-0.03

0.1 l
-0.03

-0.04
-5.69

-0.02

-0.0s

0.20

-0.0 r

-0.05

-3.1 3

Austria

Canada

Denmark

A out

l5t
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# observations Mean
labour prod. growth
Real wage growth
Gap

GDP growth
capital/output growth
A

# observations Mean

Finland
Variable

0.02 0.00 0.09
0.02 -0.02 0.09
0.09 0.27 0.,s7

0.03 -0.07 0.09
0.03 -0.05 0.08
2.40 -7.87 3.s3

0.03

0.03

0.38

0.03

0.00

0.04

0.02 0.00 0.07
0.02 0.00 0.07
0.1 l 0.03 0.41

0.02 -0.01 0.07
0.0r -0.03 0.04
t.23 -3.34 2.21

45

45

41

45
45

36

0.02 0.01 0.07
o.02 -0.01 0.07
0.09 0.08 0.44
o.02 -0.01 0.07
0.02 -0.03 0.(X
t.3l -3.1 I 2.16

0.03
0.03

0.22

0.03
0.00
-o.t2

0.02 -o.02

0.03 -o.o2

0.16 0.15
0.03 0.00
0.03 -0.07
1.95 -3.12

0.04

0.04

0.43
0.05

0.00

-0.17

45

45

48

45

45

29

-0.01 0.10
-0.01 0.t2
0.14 0.5 r

-0.02 0.08

-0.03 0.06
-5.57 3.00

0.03

0.03

0.23

0.03

0.00
-0.10

45

45

47

45

45

5t

0.03

0.03

0.16

0.03

0.00

0.00

labour prod. growth
Real wage growth
Gap

GDP growth

capital/output $owth
A out

Germany
Variable
labour prod. growth
Real wage growth
Gap

GDP growth
capital/output growth
A

labour prod. growth
Real wage growth
cap
GDP growth
capital/output $owth
A

labour prod. growth
Real wage growth
Gap

CDP growth
capital/output growth

# observatiom Mean

# observations Mean

# observations Mean

45

45

47

45
45

32

45

45

48

45

45

l6

Ireland
Variable

0.09

0.1 I

0.66

0.t I

0.04

4.04

0.03

0.03

0.10

0.02

0.02

1.69

France
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Japan
Variable
labour prod. growth
Real wage growth
Gap

GDP growth
capital/output growth

Aou

Netherlands
Variable
labour prod. growth

Real wage growth
Gap

GDP growth
capital/output growth

A

New Zealand
Variable

labour prod. growth
Real wage growth
Gap

GDP growth

capital/output growth

A

labour prod. growth

Real wage growth
Gap

GDP growth

capital/output growth

A

labour prod. growth
Real wage growth
Gap

GDP growth

capital/output growth

# otrservations Mean
45

45

47

45

45

37

0.04 0.03

0.04 0.03

0.48 0.1 I

0.04 0.04

0.00 0.03

0.03 I .81

0.00
-0.01

0.36

-0.01

-0.07

-5.77

0.1 I

0.1 I

o.74

0.12

0.09

3.'70

# observations

# observations

# observations

# observations

0.03 0.02

0.03 0.04

0.14 0.13

0.04 0.02

0.00 0.02

o.21 1.49

45

t9
48

45

45

27

0.03

0.02

0.1 I

0.03
0.03

1.67

0.08

0.04

0.52

0.10
0.07
3.99

45

45

48
45
45

36

45

45

48

45
45

30

0.02

0.03
0.08

0.03
0.00

0.09

0.0t
0.01

0.38

0.03

0.00

0.04

0.03

0.04

0.61

0.04
0.00

-0. l0

0.02
0.03

0.08

0.02
0.02

1.43

-0.02
-0.03

0.00

-0.01
-0.03

-2.86

-0.06

-0.01

0.00
-0.05

-0.09
-3.1 1

0.00

-0.10

0.00

0.00
-0.04

-3.06

-0.09

-0.06

0.54

-0.04
-0.06

-4.91

0.07
0.08

o.23

0.08
0.04

2. l8

0.07

0.1 I

0.38

0.07
0.03
3. t8

Portugal
Variable

45

45

48

45

45

30

0.04

0.05

0.06

0.03

0.03
2.21

o.t2
0. l7
0.'76

0. ll
0.09
4.34

Norway

A
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# observations Mean
labour prod. growth
Real wage growth
Gap

GDP growth
capital/output growth
A

Sweden

Variable
labour prod. growth
Real wage growth
Gap

CDP growth
capital/output growth
A

labour prod. growth
Real wage growth
Gap

GDP growth
capital/output growth
A out

labour prod. growth
Real wage growth
cap
GDP growth
capital/output growth
A

45 0.04

45 0.04
46 0.40
45 0.05
45 -0.01

29 -0.O2

Std. dev. Min

Std. dev. Min

Std. dev. Min

Std. dev. Min
0.01

0.01

0.08
0.02

0.02

l.8l

# observations Mean

# observations Mean

0.03 -0.0t 0.I I

0.04 -0.03 0.t2
0.14 0.21 0.69
0.03 -0.01 0.t2
0.03 -0.10 0.04
1.45 -4.06 2.98

0.02

0.02

0.05

0.o2

o.02
l.s8

-0.01
-0.03

0.17
-0.02

-0.03
-3.6r

0.08

0.07

0.36

0.07

0.04

2.33

Usa

Variable

0.03

0.03

0.26

0.03

0.00

-0.07

45

45

47

45

45

37

0.02

0.02

0.1 I

0.03
-0.01

0.03

45

45

47
45

45

37

0.0r 0.00 0.05
o.02 -o.02 0.06
0.M o.24 0.37
0.02 -o.02 0.07

0.02 -0.04 0.04
t.77 -3.8 t 4.79

0.03
0.02

0.30
0.02

0.00
0.1I

45

35

41
45

45

37

-0.01 0.04
-0.01 0.04
0.00 0.23
-0.02 0.07
-0.04 0.04
-4.73 3.60
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10.2.3. Fult details of fixed effects GLS panel estimdtes in chapter 5 (model I )

Table 10.3. Full details of fixed effects GLS panel estimates of Model I as

summarized in Table 5.2

0.08 r

0.020

0.077

0.014

0.00s4

0.044

0.031

0.012

0.061

0.082

-0.044

-0.043

0.027

0.070

-0.032

-0.00s6

-0.020

-0.0020

0.037

0.55

-0.3 r

10. Appendix

3.07

0.76

2.89

0.53

o.20
t.6l
l.l3
0.44

2.29

1.96

-1.21

-1.21

0.78

1.99

-0.91

-0. l6
-0.58

-0.06

4.45

17.40

-8.44

Real Wage growth;,-1

Real Wage growthl-2

Real Wage growthl3

Real Wage growthla

Real Wage grou,thl-5

Real Wage growthl-6

Real Wage growth1.7

Real Wage growthl,g

Real Wage growthl-e

STATE DEPENDENCY: Productivity $owthr-r
STATE DEPENDENCY: Productivity growth;,.2

STATE DEPENDENCY: Productivity growthi'-l

STATE DEPENDENCY: Productivity growthi,r

STATE DEPENDENCY: Productivity growth, s

STATE DEPENDENCY: Productivity growthil 6

STATE DEPENDENCY: Productivity growthl 7

STATE DEPENDENCY: Productivity growthi,,s

STATE DEPENDENCY: Productivity growthil-e

G#,-r
VERDOORNiT (GDP growth in same year)

VERDOORNiT-r (CDP growth one year delayed)

COUNTRY (dummy)

YEAR (dummy)

Note:
o The regression is estimated using a fixed effects CLS panel estimator which allows panel-specific heteroskedasticity (stata-

command: XTGIS (.. .), p(h); see Stata Manual, Release 6, p. 360).

I 0.2.4. Proof of consistency when there is no serial correlation in the residuals

For convenience, we rewrite the regression equation used in chapter 5 (equation 5.1)

in the following form:

i, = a, + (fryi, t,..,ivi,-k, iru,..,iu )8, + 2,,' Br+ e,,

where2denotes the growth of labour productivity,il/ denotes the growth of
wages,Zavectorofcontrolvariablesand S istheerrorterm.Thesubscripts i,t are

for country, year respectively.

0.00

0.45

0.00

0.60

0.84

0.1 I

0.26

0.66

0.02

0.05

0.23

o.23

0.44

0.0s

0.36

0.87

0.56

0.95

0.00

0_00

0.00

We want to allow for the reversed causation. [rt us suppose

causation can be modelled as follows:

^^ffr = c * (ff,,,..,fi,,-.. 4,-,,...tru,,)Y * lt,,
whereldenotes the idiosyncratic error term and c includes all

observed and unobserved factors.

Yes

Yes

equation l0.l

that the reversed

equation 10.2

other exogenous
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Now, suppose that, in equation 10.l, we have serial correlation in the residuals of the
general form:53

€i, = 0i, *1,P,-,€,, , equation 10.3

wherea,, - IID, N (0, o'1,) 
.

Then, by substituting equation 10.2 and equation 10.3 into equation 10.1, we obtain:
2,, =d, +(ffu_2,..,frr-,r*,r,ir_,,..,ir_,r.,;0i +z:,,8;+o,,*\,p,tai,_r equation 10.4

From equation 10.4 we can see that the error terms are uncorrelated with the
regressors ifthe conditiofi p =0Yl < ft +ru=0 holds.

Our regression equation contains 9 lags of the dependent variable and of wage
growth. So k=9 in our case. The shortest lag for which there is serial correlation in the
error terms of this equation is the 17'h lag, so l=17. We can deduct that in the model
for the reversed causation (equation 10.2), we can include up to 7 lags of productivity
groMh without obtaining biased coefficients in the regression of equation 10. l. We
feel confident that such a long time horizon is not important in wage setting.

10.2.5. Coefficients of auto regressions of the residuals of Table 5.2, model l

Table 10.4. Coefficients of auto regressions of the residuals of Table 5.2, model l.
(Summary of OLS estimates)

variables: Coellicient
-0.024
0.038

-0.017
-0.031
0.052

-0.037
0.057

-0.023
0.066

-0.048
0.014

-0.056
-0.048
-0.072
-o.o2'7

LAG I
LAG2
LAG 3

LAG 4
LAG 5

LAG 6
LAG 7
LAG 8

LAG 9
LAG IO
LAGII
LAG 12

LAG I3
LAG 14

LAG 15

-0.60
0.94
-o.42
-o.74
1.29

-0.89
1.38

-0.53
1.48

-t.07
0.30

- l.l9
-0.99
-1.47
-0.55

o None of the regressions yields a significant result, using a confidence level of 90Vo.
o AII auto regressions include a constant term, using OLS. Stata-command: reg (.. .)

5r Although theoretically we could allow for panel speciJic autocorrelation, in the context of our
estimation this has little relevance because the time-span of our data is too limited to provide accurate
estimates and standard errors ofthis form ofautocorrelation (Baccaro and Rei 2005). Thus we pool the
autocorrelation over the panels.

Notes:
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10.i. Appendix to chapter 6

10.3.1. Description of data used in chapter 6

Data for the period 1958-2008 cover the following OECD countries:

Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Ireland'

Italy, Japan, The Netherlands, New 7-taland, Norway, Portugal, Spain, Sweden,

Switzeriand, UK and the USA. Series for Germany are for West-Germany until 1990;

fiom then onwards they cover united Germany. In the estimation, gaps in the data are

filled by zero's.

Data description

2* = growth of labour productivity per worked our, source GGDCS4

]rs = growth of the real wage, calculated as A log(ws / 1) where ws denotes the wage

share. Sources: 2 GGDC; ws extended Penn World Tables5s

GDP:=11'1s growth of GDP, GGDC

Catchup,,=log(1, I )",,) where ,{, denotes the labour productivity of a specific country

in year t and 1,, denotes the labour productivity of the productivity leader in that

same year. Measurements are taken in the beginning of the 5-year period' Source:

GGDC
ws =the share of wages in National Income. Source: Extended Penn World Tables.

Share of services: Eurostat's Ameco database56

Capacity utilisation: Extended Penn World Tables.

All data is expressed in 5-year averages.

Table 10.5. country-wise descriptive tables of the variables used in chapter 6

Variable # observations Mean Std. dev. Min

Labour prod- growth
Real wage growth

GDP growth
Catchup

Wage share

Services

0.020 0.007

0.018 0.015

0.037 0.009

-0.263 0.032
0 sls 0.030

0.00t 0.036

-0.007 0.047

0.022 0.0-s7

-0.344 -0.208

0.465 0.585

44

36

44

46

41

0

sa The Conference Board and Groningen CroMh and Development Centre, Total Economy Database,

January 2009,http://www.conference-board.org/econom ics/
ss http://homepage.newschool.edu/-foleyd/epwt/DataDoc3.0.htm, accessed 20-05-09
su version 22-04-09 accessed 25-05-09

Australia
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Austria
Variable # observations
Labour prod. growth
Real wage growth
GDP growth
Catchup

Wage share

Services

Belgium
Variable
Labour prod. growth
Real wage growth
GDP growth
Catchup

Wage share

Services

Labour prod. growth
Real wage growth
GDP growth
Catchup
Wage share

Services

Labour prod. growth
Real wage growth
GDP growth
Catchup
Wage share

Services

44

36

44

46

41

-t-7

0.018

0.022

0.012

0.245
0.025

0.060

0.067
0.084

0.054

0.000

0.597

0.687

44

36

44

46
4l
38

0.035

0.038

0.030

-0.385

0.5t9
0.52'7

0.031
0.033

0.028
-0. I 9l
0.529
0.569

0.009 0.07 r

0.003 0.077
0.014 0.058
-0.901 -0.1il
0.468 0.558
0.432 0.608

# observations

0.019 0.008
0.027 0.000

0.012 0.007
0.215 -0.681

0.033 0.471

0.082 0.4 r6

# observations Mean Std. dev. Min
0.016 0.009
0.015 0.013
0.03s 0.013

-0. 188 0.053
0.542 0.020
0.610 0.0-57

# observations Mean Std. dev.

0.025 0.01I
0.028 0.0 t 6

0.025 0.011
-0.249 0. 128

0.538 0.020
0.s58 0.080

44

36

44
46

4t
-tt

44

36
44

46
4t
43

0.001 0.035
-0.007 0.041

0.007 0.061
-0.319 -o.t1'1
0.506 0.573
0.506 0.687

0.005 0.048

0.009 0.060
0.008 0.05 r

-0.504 -0.096

0.485 0.568
0.397 0.6'74

Canada

Denmark
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Finland
Variable # observations Mean Std. dev. Min Max

France
Variatl

Labour prod. gtowth
Real wage growth
GDP growth
Catchup

Wage share

Services

Labour prod. growth

Real wage growth

GDP growth
Catchup
Wage share

Services

Labour prod. growth

Real wage growth
GDP growth
Catchup

Wage share

Services

Ireland
Variable
Labour prod. growth

Real wage growth
CDP growth
Catchup
Wage share

Services

l-abour prod. growth
Real wage growth
GDP groMh
Catchup
Wage share

Services

# observations

0.034

0.034

0.03 r

-0.521

0.525
o.4'76

# observations Mean Std. dev. Min

44

36

44

46

4l
44

44

36
44

46
41

0.026 0.018 -0.01 l 0.054

0.008 0.012 -0.010 0.023
0.027 0.014 0.006 0.054

-0.266 0.152 -0.61l -0.058

0.545 0.015 0.s24 0.568

0.461 0.094 0.3t4 0.610

0.012 0.020 0.066

0.022 -0.001 0.080

0.017 -0.015 0.065

0.226 -0.939 -0.268

0.036 0.472 0.596

0.081 0.341 0.598

0.013 0.00s 0.055

0.014 0.007 0.0-58

0.014 0.01I 0.056

0.1 86 -0.575 -0.006

o.o22 0.464 0.564

0.097 0.383 0.681

0.013 0.009 0.062
0.025 -0.007 0.078

0.0t8 0.018 0.091

0.287 -l.l18 -0.244

0.057 0.387 0.597
0.073 0.356 0.596

0.000 0.081

-0.01I 0.088

0.009 0.057

-0.882 -0.069

0.392 0.56'7

0.296 0.56'7

# observations Mean Std. dev. Min Max

44

29

44

46

35

43

44

t6
44

46

2t
44

0.o29
0.028

0.029
-0. I 96

0.524
0.534

0.039

0.035
0.049

-0.6 t5
o.499
o.47 |

# observatiors Mean Std. dev. Min Max

0.023

0.031
0.014

o.220
0.046
0.090

44

36

44

46

4t
M

0.030

0.021

0.027
-0.272

0.463
o.442

Germany
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# observations Mean Std. dev. Min
Labour prod. growth
Real wage growth
GDP growth

Catchup
Wage share

Services

Netherlands
Variable
Labour prod. growth
Real wage growth
GDP growth
Catchup
Wage share

Services

New Zealand
Variable
Labour prod. growth
Real wage growth
CDP growth
Catchup

Wage share

Services

Norway
Variable
Labour prod. growth
Real wage growth
GDP grofih
Catchup

Wage share

Services

Labour prod. growth
Real wage growth
GDP growth

Catchup

Wage share

Services

0.039 0.024
0.044 0.030

0.042 0.030
-0.636 0.300
0.s 19 0.049
0.469 0.064

0.015 0.094

0.005 0.to2
0.002 0.109

- l 388 -0.365

0.425 0.512
0.359 0.581

-0.006 0.0s3
-0.021 0.063
0.007 0.055

-0.41 5 -0.03 I
0.493 0.601

0.461 0.713

44

36

44

46

4l
37

44

32

44

46

37

37

44

36

44
46

4t
l8

44

32

44

46

39

Mean Std. dev. Min
0.025 0.016

0.019 0.022

0.030 0.0r 3

-0.150 0.118
0.541 0.03l
0.598 0.075

# observations Mean Std. dev. Min Max
0.0t4 0.010 -0.012 0.031

0.008 0.ot2 -0.01I 0.033
0.026 0.014 -0.003 0.051

-0.463 0.070 -0.605 -0.351

0.490 0.049 0.41s 0.568
0.636 0.029 0.582 0.678

# observations Mean Std. dev. Min
0.012

0.021

0.009

0.212

0.041

0.076

o.o22

0.032

0.020

0.204
0.04s

0.067

44

34

44

46

39

30

0.032

0.o27

0.035
-0.209

0.5 l5
0.593

0.003 0.053

-0.009 0.068

0.016 0.048
-0.608 0.000
0.436 0.590
0.450 0.689

Portugal
Variable # observations Mean Std. dev. Min

0.032

0.034

0.037
-0.905

0.4'75

0.394

0.007 0.078
-0.014 0.089
0.007 0.071

-1.431 -0.7 t4
0.410 0.596
0.294 0.505

160



Spain

10. Appendix

Sweden

Variable

Labour prod. growth

Real wage growth

CDP growth

Catchup

Wage share

Services

Labour prod. growth
Real wage growth
GDP groMh
Catchup

Wage share

Services

Switzerland
Variable
Labour prod. growth

Real wage growth
CDP growth
Catchup

Wage share

Services

Labour prod. growth

Real wage growth
GDP growth
Catchup

Wage share

Services

Labour prod. growth

Real wage growth
GDP growth

Catchup

Wage share

Services

# observations Mean Std. dev. Min
0.036

0.037

0.042
-0.620

0.489

0.509

Std. dev. Min
o.024
0.020
0.025
-0.264

0.597

0.559

# observations Mean Std. dev. Min
0.016 0.01I
0.020 0.013

0.020 0.014

-0. r96 0.079

0.s89 0.030

0.590 0.027

# observations Mean Std. dev. Min
0.027 0.007

0.025 0.01I
0.024 0.008

-0.341 0.129

0.5'76 0.029
0.616 0.067

# ohservations

0.025

0.026
0.021

0.326

0.031

0.050

0.013

0.019
0.012

0.078

0.033

0.067

44

36

44

46

4t
28

44

36
44

46

4t
39

44

36
44

46

4l
l6

44

36

44
46

4l
26

44

36
44

46

4l
43

-0.007 0.086

0.000 0.086

0.015 0.097

-t .370 -0.281

0.440 0.551

0.401 0.581

0.008 0.053

-0.010 0.053

-0.001 0.050

-0.479 -0. 178

0.530 0.666

0.425 0.650

0.000 0.037

0.003 0.047
-0.009 0.051

-0.372 -0.082

0.53s 0.636

0.543 0.62'7

0.013 0.042
0.006 0.049

0.007 0.040

-0.571 -0.2 l3
0.530 0.652
0.487 0.'124

UK

Variable

0.018

0.017
0.o32

-0.019

0.596

0.588

0.006 0.008 0.031

0 010 -0.004 0.037

0.009 0.016 0.056

0.030 -0.081 0.000

0.016 0.566 0.622

0.069 0.478 0.696
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Table 10.6. Results of Arellano-Bond regressions explaining the growth of labour
_ 

^-productivity ( )L), on 5-year averaged values for 20 OECD countries fiom the 1960s to
the 2000s, using instruments based on the third lag ofpotentially endogenous
regressors

u)

P 1,5,

P_1,5,

Catchup

P_1,5,

Verdoorn (t 1

P_1,5,

)ut/tl

P_1,5,

Seryices

P_1,5,

Germany

P I .5.1

Sargan

P

Hansen

P

A12

0.42.t.

o,2,3

o.22 ',

2,4,4

-0.0s '

2,4,5

o.z3l

0,0,1

F =o.sr'4 =0.-s:

0,0,0

F =oqo P.4.37
0,0,0

F =0.49:P==o'46
0.0.0

0.38/-

0.2,4

0. lg/-

0,2.3

-0.05-./-.'

1,4,-5

0.15/

0,0,I

-0. I 5/

0,0, r

F =o+9. P.a.qq

0,0,1

F =o.a t 
' 

P= =0.82

0,0,0

F =o.oo. P. =o.sz

0.44',

1,3,4

0.22.t-'-

3,4,4

-0.06 '

r .5.5

F a.z+rPr<t'lz
0,0,0

p a.ys P=4.2s

0,0,0

F:nn. P=4.25

0,0,0

0.36-/--

0. l9-./-..
4,4,4

-0.07 '

1,5,5

0.16/

I ,l,l

-0.0-5/

0,0.0

P =0.+s' P. =0.:s

0.0,1

1441Pr=o.4
0,0,0

P .tt zr. P==0.22

0,0,I

0.40'/'

0,1,4

0.2 I.-/--

1,4,4

-0.05 '

1,4.5

o.241

0,0,1

-0.02/-
I'

F =o.so' {=0.:
0,0,0

P <r.so; P. =0,

0,0,0

F =1y.46.. 
Pr=ot

0.0.0
Noles:
*,**,+** denote average significance of lo9o,5o/o, lo/o respectively. Strs on the left side of'7" display the
significance based on the average P value. Staru on the right side denote the significance based on the average z
value (t-distributed). P values re calculated based on standard enom (hat are robust to geneml heteroskedasticity
and autocomelation. Numbers indicating P_ 1,5, I 0 denote the count of a lVo, 5Vo, 10Vo significant result out of the 5

rolling regressionr. F d"not", the significance level based on lhe average p-value; P" denotes the significane

level based on the average z-value.
AII regressions re estimated with a Fixed Effects Arellano Bond procedure that uses available lags to instrument.

thepossiblyendogenousregressors (fi unat ).Stataroutine:Xtabond2(Roodman2009)withoptionsnoleveleq
small robust. Servires denotes the share of servicesl Gernuny denotes a dummy for the unification of Germany.
Fixed time effects are included in all the regressions. Sargan and Hansen denote the respective overidentification
tests for validity oflhe instruments. The Strgan{est is not vulnerable for overfitting, but it is not robust. The
Hansen test is robust, but vulnerable for overfitting. The Ar2 is the Arellano-Bond test for presence of second order
autocorrelation in the residuals of the regression.
(a) Instruments of the lagged dependent ae bmed on lag 2 of the dependent. Overfitting bias is a problem with this
regression.
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10. Appendix

Table I 0.7. Results of Arellano-Bond regressions explaining the growth of labour

productivity ( i ), on 5-year averaged values for 20 OECD countries from the 1960s to

the 2000s, employing a two-step feasible generalised least squares estimator
lv

w 0.43'^'
aaa

0.23.'/-'.
3,4,5

-0.06-r-
r 1't

0

0,0,0

P =s.as P-=O.as

0,0,0

F =0.+s, P= =0.as

0,0,0

F =0.se; P= =0.57

0.3d
0,2,2

0. l6i"

0,4,4

-0.07
155

0.09/

0,0,0

-0.08/

0,0.0

F dt.ss, P. =o.s t

0,0,I

F =0.82; P. =0.83

0,0,0

F =o.oo, P. =0.63

.0

0.3/--
1,3,3

0.22 ',

3.4.5

0.4d.
t,2,3

0.23-./..

3,4,4

-0.07 '

r11

0.08/

0,0,0

-0.o4/

0,0,1

F =o.os, P. =0.e4

0,0,0

F <t.s+' P. =0.s+

0,0,0

F a.+t.P<t.u

0.39'^

0.2.3

0.21

3,5,5

-0.05/"

0.2.2

o.nt
0.0.1

-o.oTt'

1.1.2

P =6.55' P- =o'sa

0,0,0

F =0.+2,P.<t.+Z
0,0,0

P =6.54,P==o.sZ

Catchup

P

Verdrxtrn 1t )

P-

)",u,,

Sen,ices

Gennany

Sargan

Hansen

A12

F t.+t,P-=0.+s
0,0,0

F =o.d,e. P-4.a6

0,0,0

F <t.+0, P= =o'+o

0,0. rPI

*,x*,*** denote average significance of 107o, 5Eo, lEa respectively. Stars on the left side of'7'display the

significance based on the average P value. Stars on the right side denote the significance based on the average z

value (t-distributed). P values ue calculated based on stmdrd eronj that are robust to general heteroskedasticity
and autocorrelation. Numbers indicating P*1,5,10 denote the count of a 1?o,5Vo, l0olo signilicant result out ofthe 5

rolling regressions. P denotes the significance level based on the avemge p-value; P- denotes the significane

level bmed on the average z-value.
All regressions are estimated with a Fixed Effects Arellano Bond procedure that uses available lags to instrument

the possibly endogenous regressors ( ri, ana f 1. Stata routine: Xtabond2 (Roodman 2009) with options noleveleq

small robust lwostep. Sen,ice.r denotes the share of services; Germany denotes a dummy for the unification of
Germany. Fixed time effects ue included in all the regressions. Sargan and Hansen denote the respective

overidentification tests for validity of the instruments. The Sugan{est is not vulnerable for overfitting, but it is not

robust. The Hansen test is robust, but wlnerable for overfitting. The,4r2 is the Arellano-Bond test for presence of
second order autmorrelation in the residuals of the regression.
(a) lnstruments of the lagged dependent ue bmed on lag 2 of the dependent. Overfitting bias is a problem with this
regression.

Notes:
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11. Nederlandstalige samenvatting (Summary, in Dutch)

Nederlandstalige samenvatting (Summary, in Dutch)

Labour market flexibility, productivity and employment
Arbeidsmarktflexibiliteit, productiviteit en werkgelegenheid

Ir. Robert Vergeer

Europa lijdt aan een 'rigide' arbeidsmarkt. Daardoor blijft Europa achter bij de

Angelsaksische landen. Want daar is het makkelijker om mensen te ontslaan, spelen

vakbonden een kleinere rol en zijn de werkloosheidsuitkeringen lager. Dus is de

economie flexibeler. Europa is daardoor minder innovatief, minder productief en heeft
een hogere werkloosheid dan landen met een 'flexibele' arbeidsmarkt.

Dat is in een notendop de neoklassieke analyse van het 'achterblijvende' Europa. Die
analyse vormt het wetenschappelijke fundament onder de politieke roep om
hervormingen van de arbeidsmarkt. Die roep wordt nog sterker nu de opgelopen
staatsschuld en de opkomende vergrijzing het sociale stelsel onbetaalbaar dreigen te
maken. Tijdens de verkiezingscampagne in Nederland is dit verkondigd door politici
van verschillende politieke partijen. Ook het IMF, de OESO en de EU verkondigen

deze boodschap.

Met het woord hervormen, wordt een pakket van maatregelen bedoeld dat de

bescherming van werkenden tegen ontslag en de gevolgen daarvan moet afbreken.
Het gaat dan om het verminderen van de ontslagbescherming, het verlagen van
uitkeringen en het verkleinen van de rol van vakbonden. Kortom: ons sociale stelsel
moet op de helling. Dat zou een verlies aan inkomen en zekerheid betekenen dat

vooral terecht komt bij de mensen aan de onderkant van het loongebouw.

Voordat er begonnen wordt met het afbouwen van ons sociale stelsel, lijkt het

verstandig om de volgende vraag te stellen: hoe sterk is de wetenschappelijke
onderbouwing van de voordelen die met de hervormingen worden beoogd? Die vraag

staat centraal in dit proefschrift. Er is toegespitst op twee elementen: wat is het effect
van een flexibele arbeidsmarkt op de werkloosheid? En: wat is het effect van een

flexibele arbeidsmarkt op de arbeidsproductiviteit?

De theoretische onderbouwing van de stelling dat flexibele arbeidsmarkten zorgen
voor minder werkloosheid, is de NAIRU-theorie". Volgens deze theorie heeft de

economie in ieder land een evenwichtswerkloosheid. De evenwichtswerkloosheid is
het werkloosheidspercentage dat de economie gemiddeld heeft. Als de werkloosheid
heel laag is, dan ontstaat er prijsinflatie omdat de werkenden, via hun vakbond, hoge

looneisen kunnen stellen. Die prijsinflatie leidt tot een krimp van de economie, aldus
de NAIRU-theorie, en dus tot een hogere werkloosheid. De werkloosheid bereikt zo
vanzelf de evenwichtswaarde. Op die evenwichtswaarde is er geen extra prijsinflatie
meer en blijft de werkloosheid stabiel. Volgens de theorie fluctueert de werkloosheid
dus rond de evenwichtswaarde.

5' NAIRU staat voor Non Accelerating lnflation Rate of Unemployment.
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Die evenwichtswaarde schuift omhoog wanneer de arbeidsmarkt minder flexibel
wordt. Meer ontslagbescherming, machtigere vakbonden en hogere uitkeringen
hebben allemaal als effect dat er hogere looneisen gesteld kunnen worden. Daardoor
ontstaat een hogere prijsinflatie. De ruimte van vakbonden om hoge looneisen te
stellen kan alleen beperkt worden met een hogere werkloosheid. Dat is de crux van de
NAIRU-theorie: als de arbeidsmarkt minder flexibel is, wordt de
evenwichtswerkloosheid hoger. De enige manier om de werkloosheid te verlagen, is
dus het afbreken van de sociale zekerheid. Hoe plausibel is deze theorie eigenlijk?

Andere auteurs laten zien dat de prijsinflatie niet alleen aftrankelijk is van de
arbeidsmarkt, maar ook van bijvoorbeeld de arbeidsproductiviteit. Er is immers
ruimte voor loonstijging als er per werknemer meer wordt geproduceerd, want dan
dalen de loonkosten per product. E6n van de bevindingen in dit proefschrift is dat
flexibele arbeidsmarkten schadelijk zijn voor de arbeidsproductiviteit. Het negatieve
effect van deze dalende arbeidsproductiviteit op de economische ontwikkelingen is
groter dan het positieve effect van een loonsverlaging die een flexibele arbeidsmarkt
tot gevolg kan hebben. Dan leidt een flexibele arbeidsmarkt juist tot prijsinflatie,
omdat de loondaling meer dan teniet wordt gedaan door de daling van de
arbeidsproductiviteit. De conclusie is dat een flexibele arbeidsmarkt ook juist een
verhoging (in plaats van een verlaging) van de evenwichtswerkloosheid kan
veroorzaken.

In dit proefschrift wordt verder betoogd dat de NAIRU-theorie mank gaat aan een
cirkelredenering. Want waarom zou de werkloosheid onder invloed van de
prijsinflatie altijd precies teruggaan naar die ene evenwichtswerkloosheid? In het
model dat zorgt dat de werkloosheid stijgt als de prijsinflatie toeneemt, zit de
aanname van die ene evenwichtswerkloosheid. Maar als je die aanname niet zou doen,
dan kan de werkloosheid ook op allerlei andere niveaus blijven steken. Kortom: de
NAIRU-theorie bijt zichzelf in de staart.

In dit proefschrift is ook het empirisch bewijs dat de NAIRU-theorie ondersteunt
onder de loep genomen. Daarbij is gekeken naar de resultaten van econometrisch
(statistisch) onderzoek waarin wordt onderbouwd dat een flexibele arbeidsmarkt zorgt
voor een lage werkloosheid. Het gaat dan om veel geciteerd onderzoek en om
onderzoek dat door internationale organen als IMF en OESO is gedaan. De conclusie
is dat de onderzoeksresultaten niet robuust zijn. Dat betekent dat kleine, schijnbaar
onschuldige, veranderingen in de onderzoeksopzet ervoor kunnen zorgen dat de
resultaten van het onderzoek geheel omdraaien. De uitkomsten van twee bijna
gelijkwaardige studies in hetzelfde IMF-onderzoek spreken elkaar bijvoorbeeld tegen.
In een aantal andere empirische onderzoeken die de NAlRU-hypothese onderbouwen,
wordt de flexibiliteit van de arbeidsmarkt vergeleken met het verloop van de
werkloosheid over de jaren. Andere auteurs laten zien dat de resultaten onderuit gaan
als gegevens uit recentere jaren aan de database worden toegevoegd. In dit
proefschrift wordt verder gedemonstreerd dat de resultaten van een invloedrijk
empirisch onderzoek dat de NAlRU-hypothese ondersteunt, sterk aftrangen van hoe
precies het historische verloop van de werkloosheid in het model wordt meegenomen.
Kortom: de econometrische ondersteuning van de NAlRU-hypothese is niet robuust
en daarmee weinig overtuigend.
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Dan kom ik aan de tweede vraag: wat is het effect van flexibele arbeidsmarkten op de

productiviteit? Ook hier is in dit proefschrift een theoretische en een econometrische

analyse van gemaakt.

In eerste instantie zou je verwachten dat de neoklassieke theorie argumenten

aandraagt ter ondersteuning van de hypothese dat flexibele arbeidsmarkten de

productiviteit bevorderen. Flexibele arbeidsmarkten zorgen er immers voor dat

|edrijven makkelijker kunnen experimenteren met technologie. dat de concurrentie

onder werknemers groter is waardoor ze beter hun best gaan doen en dat werkgevers

en werknemers eerder de meest productieve match tussen baan en werknemer kunnen

en moeten zoeken. Aan de andere kant blijkt de neoklassieke theorie ook een scala

aan argumenten aan te dragen die pleiten voor het tegenovergestelde: namelijk dat

flexibele arbeidsmarkten juist de productiviteit afiemmen. Ik noem er in deze

samenvatting twee: ten eerste lekt kennis eerder weg in flexibele arbeidsmarkten en

ten tweede is de winst voor werkgevers van een verhoging van de

arbeidsproductiviteit lager.

Het eerste argument begint met de notie dat een verhoging van de productiviteit voor

een belangrijk deel afhankelijk is van de kennis die werknemers hebben van het

productieproces en het product. Die kennis kan gemakkelijk weglekken uit de

organisatie, bijvoorbeeld als iemand de organisatie verlaat. Als die kennis snel

weglekt, wordt het voor de ondernemer minder aantrekkelijk om te investeren in de

opbouw ervan. Hoe flexibeler de arbeidsmarkt, hoe sneller die kennis weglekt en hoe

minder er dus geinvesteerd wordt in de opbouw van productiviteitsverhogende kennis.

Het tweede argument binnen de neoklassieke theorie komt voort uit de notie dat

ondernemers eerder zullen investeren in nieuwe technologie die de

(arbeids)productiviteit verhoogt, als de arbeidskosten hoger zijn. Dan levert het ze

immers meer geld op. Flexibele arbeidsmarkten gaan vaak juist gepaard met lagere

lonen, bijvoorbeeld doordat vakbonden afwezig zijn of werknemers minder

ontslagbescherming hebben. Binnen dit neoklassieke argument leiden flexibele

arbeidsmarkten dus tot lagere lonen, en lagere lonen tot minder productiviteitsgroei.

Flexibele arbeidsmarkten zijn dan niet bevorderlijk, maar juist schadelijk voor de

productiviteit.

In dit proefschrift wordt verder betoogd dat de neoklassieke theorie van de

arbeidsmarkt een te beperkt concept is om productiviteitsontwikkelingen mee te

analyseren. Bij arbeid gaat het inherent om een min of meer duurzame relatie tussen

een werkgever en een werknemer. In die relatie is sprake van hierarchie: de

werkgever bepaalt wat de werknemer moet doen. Dit ligt vast in het arbeidscontract.

Maar die hierarchie wordt ingeperkt doordat de werkgever niet een volledig zicht

heeft op hetgeen de werknemer allemaal doet. Bovendien vragen veel banen om

professionele autonomie. Productiviteitswinsten kunnen dan geanalyseerd worden als

voortkomend uit deze arbeidsrelatie. In deze relatie kunnen werknemers alleen

bijdragen aan productiviteitsverhoging als ze kunnen meepraten. 7,e willen alleen

bijdragen als ze niet bedreigd worden met ontslag als de productiviteit omhoog gaat,

en als ze delen in de productiviteitswinsten. Dat staat op gespannen voet met een

flexibele arbeidsmarkt omdat daarin de ontslagdreiging groter is en de lonen lager

liggen. Kortom, gemotiveerde werknemers werken harder en slimmer'
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Uit een vergelijking van empirisch onderzoek blijkt dan ook dat een stevig
ontslagrecht eerder een positiefdan een negatiefeffect heeft op de productiviteit.

Ten slotte wordt empirisch onderzoek gepresenteerd naar het effect van loonmatiging
(loonverlaging) op de productiviteit. Uit de in dit proefschrift uitgevoerde analyse van
de data blijkt enerzijds dat loonmatiging inderdaad vaak samengaat met flexibele
arbeidsmarkten. Nederland is hierin een uitzondering, omdat ons land gekenmerkt
wordt door een behoorlijk stevige ontslagbescherming en een redelijk sociaal stelsel,
terwijl de vakbonden hier sinds 1982 akkoord zijn met matiging van de lonen.
Anderzijds wijzen de resultaten van het onderzoek erop dat loonmatiging schadelijk is
voor de productiviteitsontwikkeling.

Wat is nu de centrale boodschap van dit proefschrift? Kort samengevat luidt die dat
het standaard, neoklassieke, economische model kampt met problemen. De
theoretische onderbouwing van de hypothese dat hervormingen van de arbeidsmarkt
de werkloosheid omlaag brengen, is incompleet. Bovendien is hij gestoeld op een
cirkelredenering. De empirische onderbouwing is geen solide bouwwerk, maar eerder
een kaartenhuis. Als je er zachtjes tegenaan blaast, stort hij in. Bovendien zijn er
theoretische en empirische aanwijzingen dat de hervormingen schadelijk zijn voor de
productiviteitsontwikkel ing.

Belangrijk is ook dat deze hervormingen gepaard gaat met een polarisatie in de
inkomensverdeling. Met andere woorden: de onzekerheid over het inkomensverlies en
die verliezen zelf worden neergelegd bij de mensen die aan de onderkant van de
inkomensverdeling staan. Het lijkt mij dat de afbraak van het sociale stelsel alleen te
rechtvaardigen is als we er zeker van zijn dat er uiteindelijk positieve gevolgen zijn
qua werkloosheid en/of productiviteit. Als dit proefschrift iets laat zien, dan is het dat
een overtuigende wetenschappelijke onderbouwing hiervoor ontbreekt.

Vanwege de vergrijzing moeten we straks met minder mensen meer dingen doen. Dan
is het belangrijk om productiever te worden. De boodschap uit dit proefschrift?
Flexibilisering is de verkeerde route. wat we daarentegen nodig hebben is juist een
beetje meer 'regulering' van de arbeidsmarkt.
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