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1. Introduction

There is ample evidence now that anthropogenic climate

change poses serious threats to development (IPCC, 2007).

Despite international agreement, laid down in the United

Nations Framework Convention on Climate Change (UNFCCC,

1992) that dangerous human interference with the climate

system should be prevented, climate policy faces many

challenges (see amongst others Barrett, 1998; Victor, 2001).

One of them is that many climate-relevant decisions continue

to be taken in different policy areas with little or no regard to

climate change. Both mitigation of and adaptation to climate

change require actions in many sectors of society, but climate

change concerns are so far hardly integrated in the decision-

making in those sectors. Most analyses of post-2012 climate

policy so far have focussed on the design and stringency of the

post-2012 agreements within the UNFCCC or alternatives to

the UNFCCC and its Kyoto Protocol (see e.g. Aldy et al., 2003;

Höhne, 2005). This paper1 aims to assess the inter-linkages

between climate change policy and a number of other policy

domains and the opportunities and challenges for main-

streaming climate change therein (Huq et al., 2004; Huq and

Reid, 2004). The policy domains of poverty reduction, rural

development and agriculture, disaster management, energy

security, air quality and trade and finance are examined for

such inter-linkages.
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The contention in this paper is that the effectiveness of

climate change policies can be enhanced by mainstreaming

climate change in other policy areas. Establishing appropriate

linkages between functionally linked issues enhances the

opportunities for problem solving and can increase the

efficiency and effectiveness of policy making. Realisation of

this potential, this paper argues, requires climate policy

makers to widen their scope and go beyond the UNFCCC

framework. This paper, hence, explores the possibilities to

widen climate change policy by providing possible directions

for mainstreaming and establishing institutional and organi-

zational inter-linkages between climate change policy and a

number of relevant policy areas (Asselt et al., 2005; Bouwer and

Aerts, 2006). The paper in this way contributes to the

discussions on a post-2012 climate regime.

The aim of a mainstreaming strategy, as part of climate

policies, is to capture the potential in other policy areas and

sectors for implementing climate-friendly and climate-safe

development pathways (Munasinghe, 2002). It would help to

enhance the climate change regime by increasing policy

coherence, minimising duplications and contradictory poli-

cies, dealing with trade offs and capturing the opportunities

for synergistic results in terms of increased adaptive capacity

and lower emissions. It may also help to make climate change

policies more acceptable to both industrialised and developing

countries (Davidson et al., 2003; Gupta, 1998; Gupta and

Hisschemöller, 1997). The importance that countries for

example attach to health and air quality can result in

addressing climate change indirectly, but only if these policy

activities are well aligned.

It is however also clear that a mainstreaming strategy

comes with challenges of its own. We identify four main

problems. Firstly, during recent decades, the number of

international (environmental) treaties and the institutional

density on the international level increased dramatically. This

has taken up a large part of the political manoeuvring space.

Given the existence of different regimes, with their own rules,

dynamics, culture and ambitions, improving policy coherence

and mainstreaming climate change into them may lead to

friction. Climate change is often only one of many issues that

need to be addressed and a risk of mainstreaming overload

arises. Secondly, existing international policy frameworks are

usually not designed to promote mainstreaming and the

organisational structures with their vested interests compli-

cate this further. This often results in a lack of cooperation,

coordination and joint decision-making on different levels,

hindering any mainstreaming strategy. Thirdly, there is the

issue of communication and understanding. Different com-

munities operate on different spatial and time scales, have

different priorities and speak different languages. This is

especially the case for climate change: a long-term problem

characterised by intrinsic uncertainties. And fourthly, it needs

to be acknowledged that climate change is not always

synergetic with other policy areas. Between climate change

and energy security of supply for example, clear trade-offs can

be identified for coal-producing countries. Improving on

institutional inter-linkages help dealing with these trade-offs

(OECD, 2005; Kok et al., 2006).

This paper aims to strike a balance between the opportu-

nities and limitations that a mainstreaming strategy has on

offer for future climate policies. In the analysis, a distinction is

made between climate change adaptation (Section 3) and

mitigation (Section 4), as the interactions are notably different

for both elements of climate policy. In these sections, the

following issues are subsequently addressed. It starts with an

analysis of what the potential synergies and trade-offs

between climate change and other policy areas are. Although

in some areas, modelling exercises are available to arrive at

quantitative estimates of synergies (particularly in the field of

air quality and climate change mitigation) in most there is

insufficient quantitative information to pursue the same level

of precision. Subsequently, we identify policy options for

mainstreaming. Although, we recommend directions for

mainstreaming, to go deeply into this for every policy area

is beyond the scope of this paper. This has two main reasons.

The paper would become overly expansive and the general

message, that there is a considerable underused cost-effective

potential for climate change mitigation and adaptation that

can be exploited through mainstreaming, would be lost in

detail. Furthermore, in mitigation but particularly in adapta-

tion, it is highly context dependent, whether a particular

recommendation can be carried out and would be effective. To

conclude, this paper suggests ways forward on the institu-

tional level to make better use of the possible synergies

between climate change and the other areas (Section 5), and

ends with a discussion of the conclusions (Section 6).

2. Approach

The approach in this paper is to start from development and

societal priorities of countries and sectors to identify oppor-

tunities for widening the scope of climate change policy. So,

this paper looks for opportunities realising such primary

objectives as poverty alleviation, improving health, food and

energy security, while also realising climate benefits. By

aligning development and climate objectives, mainstreaming

climate change adaptation and/or mitigation can help to

‘‘make development more sustainable’’ (Davidson et al., 2003).

From a climate change perspective, this means development

that reduces vulnerability to climate change impacts (adapta-

tion) and/or development with lower greenhouse gas emis-

sions (mitigation). Earlier analysis has reviewed the existing

literature on the potential for this in a number of policy areas

(Kok and de Coninck, 2004). This paper summarises the main

findings and brings them together in a coherent framework to

discuss the potential of a mainstreaming strategy as part of

the effort to combat climate change.

As a first step, this paper explores the potential for

mainstreaming climate in other policy areas, by looking at

the material (or factual) inter-linkages. Material inter-linkages are

inherent physical connections between policy domains.

Analysing material inter-linkages helps to identify the

potential of enhancing collaboration between different issues

because of the way they interconnect. Material inter-linkages

between air quality and climate change are for instance, that

ozone is both an air pollutant and a greenhouse gas or that

certain air pollutants can be chemical precursors for green-

house gases. In the second step possible measures are identified

that either are synergetic or result in trade offs between
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different policy goals. A possible measure may, for example,

be to increase the use of domestic coal, without applying

carbon dioxide capture and storage. In that case, the energy

security situation of a country may be improved, but the

climate change problem is worsened. In the third step possible

policy options for mainstreaming climate adaptation and

mitigation in these other policy areas are analysed.

Table 1 provides an overview of the policy areas for which

this paper explores the possibilities for mainstreaming

climate change adaptation and mitigation. This selection is

not meant to be exhaustive for all areas that interact with

climate change, but provides an overview of some the most

relevant policy areas to look at. Other possible policy areas to

look at would include water (see for example, Co-operative

programme on Water and Climate, 2006) and forestry (see for

example, Trines et al., 2006).

The last part of this paper considers the institutional and

organisational inter-linkages that are necessary to capture the

potential identified. These are connections between different

institutions that rule a specific policy domain and/or the

organisations that are active in that domain. By looking at this,

it is possible to examine whether different institutions and

organisations are compatible, synergetic, incompatible or

contradictory. This helps to identify ways in which the

combined impacts of institutions and organisations can be

enhanced (Asselt et al., 2005). The assumption is that also on

the institutional and organisational level changes need to take

place before the policy options for mainstreaming can be

implemented effectively. Although this needs to start within

countries, this paper will focus on the level of international

institutions that have to provide the conditions that enhance

national implementation.

3. Widening climate change adaptation
efforts

Adaptation to climate change comprises all efforts to reduce

vulnerability to the impacts of climate change (IPCC, 2001b).

Vulnerability is a function of exposure, sensitivity to impacts

and the inability to cope or to adapt. This section discusses the

material inter-linkages, possible measures and policy options

for mainstreaming climate adaptation in poverty reduction,

rural development and agriculture, and disaster management.

3.1. Material inter-linkages with climate change
adaptation

Strong material linkages exist between climate change

adaptation and poverty reduction, rural development and

agriculture, and disaster management. These linkages come

about through the following characteristics of impacts of

climate change, that: (a) will likely be highest in developing

countries; (b) would be severest for sectors that are highly

climate-dependent, notably agriculture; (c) are likely to hit the

poorest part of the populations most as they are less able to

cope or to adapt.

Poverty reduction and the fight against hunger and mal-

nutrition are the highest priorities on the (international)

development agenda. In many developing regions, natural

resources are especially relevant as a means to lift the rural

poor above the poverty line, focusing attention on rural

development (Millennium Ecosystem Assessment, 2005). In

2000, all 191 UN States agreed to halve poverty and hunger by

2015 in the Millennium Development Goals (MDGs) (Millen-

nium Declaration, 2000). In 2000, about 1.1 billion people (or

23% of the total population of developing countries) lived on

less than US$1 a day (UNDP, 2004). It is, however, increasingly

recognised that meeting development goals, including the

MDGs, will become more difficult as a result of climate-change

impacts (DFID, 2002; UN Millennium Project, 2005). Climate

change will for example reduce economic growth, threaten

investments and lower food production, and these impacts

will be felt most strongly by the poor.

FAO’s latest estimates (1997–1999) indicate a total of 815

million undernourished people in the world of which 777

million in the developing countries. For the developing

countries, the latest figure represents a decrease of 39 million

since 1990–1992 (the benchmark period used at the World Food

Summit in 1996 (FAO, 2005)). Climate change is starting to

become an additional stress factor for agricultural production,

having a negative impact on the productivity of the land,

especially in low-latitude countries (Mendelsohn et al., 2006).

In developing countries, many people are directly dependent

on the natural resource base for food production and other

services, either for subsistence or for income through selling of

agricultural products. Agriculture has always been one of the

most climate-sensitive economic sectors. Some 40% of the

world’s land area is located in environments which are prone

to water scarcity (Kabat and Van Schaik, 2003), most of them in

developing countries. The major characteristic of these land

areas, often denoted as ‘‘drylands’’, is the extreme spatial and

temporal variability of precipitation.

Societies evolving in these environments have, over the

centuries, developed a broad range of mechanisms to cope

with climate variability (Falkenmark and Rockström, 1993;

Leisinger et al., 1995; Dietz et al., 2004). These mechanisms are

increasingly challenged as traditional weather patterns are

changing and the number of reported climate-related disasters

is rising rapidly. Although currently the cause for this trend

cannot be attributed to climate change, and much of the rise is

probably due to population growth, particularly in coastal

areas, and improvements in reporting, it is likely that climate

change will reinforce the trend towards more frequent, more

severe and more costly climatic disasters (IPCC, 2001b; van

Aalst, 2006).

3.2. Possible measures

Offering economically viable opportunities for the sustainable

management of natural resources needs to be at the core of

Table 1 – Policy areas for which this paper examines the
possibilities for mainstreaming climate change adapta-
tion and mitigation

Adaptation Mitigation

Poverty reduction Energy security of supply

Rural development and agriculture Air quality and health

Disaster management Trade and finance
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any rural development planning. Economic development of

the poor is necessary to provide income to decrease their

vulnerability and to empower them to cope with the impacts

of climate change. It is at the same time also clear that natural

resources alone often do not provide sufficient income and

employment opportunities in rural areas to support sustain-

able forms of development to all (Heemst and Bayangos, 2004;

Verhagen et al., 2004). The measures identified can be grouped

in resource management for sustainable land-use, specific

activities aimed at rural and agricultural development and

specific measures for climate proofing agricultural practice,

also taking into account a future increase in climate related

disasters. Implementation of these measures can be stimu-

lated through policies taken in the three areas addressed in the

previous section.

Over the last decades food production has more than kept

pace with global population growth. This has mainly been

achieved through agricultural intensification. In order to

increase production per hectare (Evans, 1998), the global

irrigated area has increased and the use of purchased inputs

(e.g. fertilisers) and new technologies has grown. The expan-

sion of agricultural land has slowed down over the last few

decades. Changing consumption patterns and diets have

caused the increase in cereal production to slow down, but the

quantity of livestock products to rise (Delgado et al., 1999).

In general, increased food production has come at a cost.

Natural resources, in particular soil and water, are over-

exploited. This undermines the very base of these production

systems via erosion and soil fertility loss, and reductions in

water quality and quantity. Sustainable land use depends on

maintaining environmental functions such as water supply,

biodiversity and carbon stocks. It is possible to increase food

production in an environmentally sustainable way while at

the same time avoiding overexploitation and vulnerability to

climate change. Good management of the natural resource

bases (including agricultural production) takes into account

the different social, economic and environmental concerns

that are important from a sustainable development perspec-

tive. This requires an integrated and synergistic resource

management approach that embraces locally appropriate

combinations of livelihood strategies for farm households

(Dixon et al., 2001). The exact measures will differ per area and

crop, and it goes beyond the scope of this paper to detail them

further (see Verhagen et al., 2004).

Activities crucial to boosting development in rural areas

include increased agricultural production, small-scale indus-

trial enterprises and tourism. Non-food crops with added

value such as energy and raw materials are also interesting

options. Depending on local resources and price levels, this

could open up new opportunities for rural development. The

production of non-food crops, for example, for industrial

processes and as bio-fuels, would create new options for

farmers as long as this fits in sustainable land use and,

notably, does not occur at the expense of pristine areas. The

substitution of fossil fuels would also lead to reduced

emissions of greenhouse gases and positive linkages with

mitigation (see Section 4 of this paper). It is interesting to note

that economic development, reducing vulnerability, and

climate change mitigation can come together this way,

provided that small-scale farmers will benefit from these

new opportunities (ENDA et al., 2006). If the world moves

towards a bio-based economy, the area cultivated with non-

food crops can increase dramatically. As with other cash

crops, competition for land with food crops will be a concern

for food-insecure areas.

Measures for sustainable resource management and rural

development can make a contribution to disaster risk

management. Risk prevention is highly synergetic with

climate adaptation measures (Sperling and Szekely, 2005).

Often in early warning, rural planning, and other information

systems, the present climate variability is taken as the

benchmark. Incorporating possible future climate changes

will be increasingly possible as regional and local projections

for climate change patterns improve and contribute to better

preparedness.

Addressing the trade-offs between climate change impacts

and the other policy areas to avoid mal-adaptation could be

defined as a ‘‘minimal approach’’. Such an approach would

screen measures on their climate resilience, and only allow

those that are minimally vulnerable to a changing climate, and

to minimise future negative impacts of climate change by

climate proofing agriculture. A ‘‘maximal approach’’ would

expand on the minimal approach by trying to achieve multiple

dividends and potential synergies in the field of poverty

reduction, agricultural production and disaster reduction and

climate change. This would yield a basket of measures,

including resource management for sustainable land-use,

specific activities aimed at rural and agricultural development,

and non-food use of biomass.

3.3. Policy options for mainstreaming

The previous section has identified measures that make

livelihoods more sustainable, while also reducing the vulner-

ability to climate change impacts. This section provides an

overview of polices for international organisations that offer

opportunities for mainstreaming adaptation to climate

change in these policy areas.

The need for mainstreaming climate change adaptation in

development planning and cooperation is increasingly recog-

nised. This is for example illustrated by the declaration of

development and environment ministers of OECD countries

(OECD, 2006), that states that OECD-countries will work to

better integrate climate change adaptation in development

planning and assistance. The 2007 EU Green paper on options

for EU action identifies integration of adaptation into EU

external relations as an important pillar of its work (European

Commission, 2007). As a significant part of development

assistance is directed at activities that are potentially affected

by climate change (OECD, 2005). There is a whole suite of

policy frameworks for development planning and develop-

ment cooperation that currently hardly pay any attention to

climate change risks (OECD, 2005) and in which climate

change adaptation can be mainstreamed at the project,

national or sectoral level. An example is the process leading

to Poverty Reduction Strategies Papers (PRSPs).

The PRSP process is relatively new and still evolving.

Various reviews have noted the opportunity to influence the

process leading to a PRSP, emphasise them as mechanisms for

mainstreaming climate change policies and strategies as well
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as the need to go beyond the national level and integrate

climate adaptation into local-level planning and implementa-

tion (VARG, 2003; Eriksen and Naess, 2003; Agrawala and Berg,

2002), following the extensive decentralisation processes that

are taking place in many developing countries. Reviews of the

integration of environmental concerns in PRSPs conclude

however that many PRSPs pay little to very little attention to

basic issues of environmental health, natural resource

degradation and vulnerability to environmental hazards (Bojo

and Reddy, 2002). This is consistent with a review of country-

level progress on the implementation of the seventh MDG, on

ensuring environmental sustainability that shows that envir-

onmental issues do not receive much attention outside of

MDG 7 (Lee and Ghamine, 2005). Yet, reviews also state that

positive examples exist. There are several examples of PRSPs

providing promising links, for example in the case of Tanzania

(Mwandosya, 2006). These examples clearly deserve a follow-

ing and could be put forward as ‘‘best practices’’ to enhance

up-scaling of these experiences.

For vulnerable areas and groups, additional efforts will be

necessary to adapt to changes in climatic conditions. Relevant

agricultural decisions are taken mainly at the local and

national level, but international policies also influence these

choices. Organisations like the Food and Agriculture Organi-

sation (FAO) and the Consultative Group on International

Agricultural Research (CGIAR) can guide local and national

decisions by showing best practices and by helping to improve

(sub-)national policy frameworks.

Increasingly, the links between vulnerability for disasters

and climate change adaptation are acknowledged in the

development and international aid communities, and some

governments have even formulated policy objectives to

integrate disaster reduction in poverty reduction policies

(DFID, 2006; Schipper and Pelling, in press). Development

policies would provide the framework that can bring disaster

reduction and climate change adaptation together and

strengthen both (Sperling and Szekely, 2005). Measures

may be most effective if they are structurally applied in

‘‘natural disaster hotspots’’ (Dilley et al., in press). Examples

of policies that can be undertaken by donors to support

countries to mainstream disaster reduction and adaptation

in development planning include: (a) support for improving

government response capacity as part of sustainable devel-

opment policies; (b) support for provision of information and

capacity to the most disaster-prone regions and commu-

nities to leave them more prepared (especially those

recovering from earlier shocks); (c) support for making

disaster preparedness part of the national development

planning; (d) support for early warning systems and capacity

in responding to disasters; (e) encouraging affected govern-

ments to take a more systematic approach to disaster

preparedness.

The importance of structural conditions that determine the

vulnerability of farmers, although not directly linked to

climate change adaptation policies, is illustrated by the fact

that farmers and countries that depend on commodity exports

could benefit from changes in agricultural subsidy policies.

Subsidy-reform would allow farmers to strengthen their

position in the market and invest in development of the

sector, thus reducing farmers’ vulnerability.

Based on the above, Table 2 provides an overview of policy

options for mainstreaming climate change adaptation. These

policy actions are not very specifically elaborated as adapta-

tion efforts are intrinsically local in nature and implementa-

tion is context dependent.

4. Widening climate change mitigation efforts

Mitigation of climate change includes all anthropogenic

efforts that reduce greenhouse gas emissions or enhance

their sinks (IPCC, 2001a). Greenhouse gas emissions arise from

almost every thinkable economic activity through the use of

fossil fuel-based energy or changes in land use. This section

will discuss the material inter-linkages, possible measures

and policy options for mainstreaming climate change mitiga-

tion in security of energy supply, air pollution and health, and

trade and finance.

4.1. Material inter-linkages with climate change
mitigation

Security of energy supply is an important priority for energy

import-dependent countries. In most countries, the reliance

on imported energy is expected to increase over the next

decades (IEA, 2005); for the European Union, for instance, the

self-sufficiency is expected to decrease from around 55% in

2000 to 30% in 2030 (European Commission, 2006). The

principal aim of energy security policies is to ensure the

reliable supply of affordable energy. Currently, the most used

and cheapest energy source is fossil fuels, and because of

rising oil and gas prices, particularly coal is on the rise. The

main material linkage between security of energy supply and

climate change relates to the greenhouse gas emissions

resulting from the dominant use of fossil fuels in our energy

system. IEA (2007) distinguishes four areas of energy insecur-

ity, of which ‘‘concentration of fossil fuel resources’’ is the one

most pertaining to climate change, as means to address it

‘‘include moving away from fossil fuels’’. Tension between the

rising energy demand and the limited number of countries

that control the available resources on the one hand, and the

need to reduce CO2 emissions on the other, is growing. While

reducing dependence on imported energy is a key objective in

most countries and clear synergies with climate change

mitigation are possible, the benefits of increased use of

domestic energy carriers is rarely accounted for (Egging and

Oostvoorn, 2004).

Air pollution is a severe cause of health problems in both

developing and industrialised countries, and in all countries

alike; policies are developed to address it. Research on air

pollution and health shows that there is a large potential for

synergies between air pollution and climate change policy,

especially in the technological measures taken to abate both

(Alcamo et al., 2002; Syri et al., 2001). The material inter-

linkages between air quality and climate change are diverse.

Firstly, air pollution and greenhouse gases share the same

atmosphere, which enables physical interaction and therefore

creates strong material linkages. There are health-affecting air

pollutants, notably ozone and soot that are also contributors

to climate change. Reduction of atmospheric concentrations
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of these substances automatically has a double effect as it

reduces air pollution and mitigates climate change. In

addition, there are indirect effects of air pollutants on climate

change and vice versa. For instance, emissions of sulphur

oxides, which lead to inter alia acid rain, also enhance

formation of sulphate aerosols, which have a short-term

cooling effect. It has been emphasised that the reductions in

sulphur emissions for the sake of air pollution control may

lead to enhanced-climate change (e.g., Stanhill and Cohen,

2001; Wild et al., in press), and even that sulphur can be

deliberately emitted to mitigate climate change (Wigley, 2006;

Crutzen, 2006). Secondly, air pollution is often caused by

activities that also produce greenhouse gas emissions, such as

industrial production, electricity generation and transport

(Sliggers, 2004).

The interactions between trade and finance and climate

change mitigation take place in different ways. Trade liberal-

isation policies usually increase economic activity, and hence,

greenhouse gas emissions. On the other hand, climate policy

may have an impact on trade flows by affecting the

competitiveness of countries, or may lead to innovation and

diffusion of new technologies, in turn opening greenhouse gas

abatement opportunities (Charnovitz, 2003). Direct and indir-

ect subsidies on fossil fuels are important policy disturbances

that artificially reduce prices of fossil fuelled energy and affect

climate change in two ways. In the first place, artificially

lowered prices lead to more consumption and hence green-

house gas-intensive trade and production. Secondly, these

subsidies also artificially increase the relative prices of

alternative energy options, such as renewable energy (Beers,

2004).

4.2. Possible measures

Measures that meet the objectives of energy security policies

as well as mitigation of climate change are ample (Holdren and

Smith, 2000). For example, energy efficiency measures can be

implemented against low cost, but are difficult to implement

because of a variety of social and system limitations (Shove

et al., 1998). Renewable energy use in the transport sector –

because of its almost-exclusive oil dependence the sector

most susceptible to security of supply problems – is an area

where many opportunities have been identified, but costs are

often higher than the costs of conventional oil, and the large-

scale cultivation of bio-energy crops may lead to deforestation

and food security problems. In the heating and electricity

sector, synergetic measures can be identified, as well as trade-

offs. The use of renewable fuels or nuclear can lead to lower

energy imports and reduce greenhouse gas emissions, but

switching to coal to reduce dependence on oil or gas will

increase CO2 emissions, provided CO2 capture and storage is

not applied.

Air quality improvements and climate change can be

synergetic when the use of fossil fuels is addressed (Rabl and

Table 2 – Policy options for mainstreaming climate change adaptation in poverty reduction, agriculture and land use and
disaster reduction

Issue Area of interaction Policy options for mainstreaming climate
change adaptation

Poverty reduction Synergy: biodiversity and conservation of natural

resources with prevention of land degradation

and climate change adaptation

Payment of the poor for ecosystem services if these lead to

climate change-proof environmental management

Synergy: sustainable livelihoods as an approach

to reducing poverty and dealing with

climate change

Three strategic entry points for adaptation: (1) reduction of

vulnerability of livelihoods, e.g. livelihood diversification; (2)

strengthening local capacity and reducing sensitivity; (3)

risk management and early warning

Synergy: poverty reduction strategy papers and

national strategies for sustainable development

Mainstreaming adaptation measures in policy frameworks and

programmes for poverty reduction and sustainable development

mechanisms, using documented ‘‘best practices’’

Agriculture Synergy: drought resistance Increased water use efficiency, improved soil crop management,

insurance

Synergy: more efficient use of inputs (nutrients

and water)

Precision agriculture, improved soil and crop management

Synergy: more resistance against pests and

diseases

Climate change resilient crops, insurance

Synergy: dealing with climate variability Early warning systems, also helpful in dealing with climate

change

Soils and sinks Synergy: combating land degradation,

overexploitation

Intensification of agriculture, freeing land for carbon

management.

Extensification: enhancing carbon management, zero tillage

Disaster reduction Synergy: effects of flooding in degraded and

deforested areas

Arrange landscape planning to minimise the effects of

flash floods

Synergy: drought prevention Early warning systems aimed at land managers

Synergy: natural disaster risk reduction;

increasing resilience to floods and droughts

Landscape planning and (micro-)insurance

Subsidies Trade-off: current agricultural subsidy regime

is not enhancing resilience or sustainable

land use

Moving subsidies moving towards rewarding farmers for

sustainable land use (reduces their vulnerability)
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Dreicer, 2002). This means that either the use of fossil fuel is

made more energy-efficient or is avoided through the switch

to renewable and nuclear energy. This can be done in the

energy sector, in industry, households and in transport. In

addition, to address air quality alone, end-of-pipe technolo-

gies can be used. However, these have a negative effect on

climate change, as they tend to decrease plant efficiency and

increase its carbon intensity. The use of sustainably grown

biomass, which is good for climate change, may be bad for air

quality if the flue gases are left untreated (Bakker et al., 2004).

Table 3 gives an overview of the main interactions of the

measures identified. Many measures are related to the energy

sector and address the fuel mix in particular. The most

promising options are those with synergies in climate change,

air quality and security of energy supply. A ‘‘+’’ indicates a

synergy between the measure and the policy field of climate

change, air quality or security of energy supply; a ‘‘�’’

indicates a trade-off. ‘‘0’’ indicates that no interaction in

particular can be discerned. A ‘‘�’’ indicates that the effect can

be positive in some regions and negative in others, depending

on the circumstances. The options that have a ‘‘+’’ in one of the

columns, and a ‘‘�’’ in one of the others may signal trade-offs

that need to be addressed.

Table 3 shows that synergies between the three issue areas

can be realised by using the right technologies. Examples of

potentially promising options are improving energy efficiency

and low-carbon energy sources (which both address climate

change and air pollution), along with ensuring energy supply

security by: (1) focusing on domestically available resources

and making domestic reserves or (2) focussing on supply of

fuels that have a wide geographical spread in countries that

are not or less susceptible to political turmoil. More low-

carbon energy sources can be achieved by shifting from oil to

gas, bio-fuels or hydrogen in the transport sector and

deployment of renewable and nuclear energy.

Addressing the trade-offs between climate change mitiga-

tion and the other policy areas could be defined as a ‘‘minimal

approach’’. Such an approach would be aimed at minimising

the negative impacts of non-climate policy developments on

climate change. The mix of policies and measures comes into

play on a global level or in countries crucial to climate

negotiations, and involve four crucial components: ‘‘greening’’

of investments in the energy sector; phase-out of subsidies on

fossil fuels; addressing the vested interests in fossil fuels; and

using clean coal technologies to meet the growth in large

developing countries through technological cooperation or

mandatory international technology-oriented agreements (de

Coninck et al., 2007).

A ‘‘maximal approach’’ would achieve the above goals,

extended with policies and measures that can be undertaken in

the field of climate change mitigation, reduction of air pollution,

and security of energy supply, yielding a basket of measures

that have a ‘‘triple dividend’’ and use the potential synergies.

These measures include energy conservation; a fuel switch to

Table 3 – Inter-linkages between measures dealing with air pollution, security of energy supply and climate change
mitigation

Measures Air quality Security of
energy supply

Climate change
mitigation

Electricity productiona

Conversion of efficiency improvement + + +

Renewable electricitya

Photovoltaic + � +

Wind energy + � +

Biomass 0/� + +

Hydro + � +

Nuclear + + +

Fuel switch for coal! gas + � �
More use of coal � + �
More use of coal, but combined with CO2 capture and storage +/0 + +

Transporta

Hybrid electric cars + + +

Fuel cell technology + + +

Fuel efficiency + + +

Fuel switch for petrol! diesel � 0 +

Coal to liquids � + �

Industrya

Energy efficiency + + +

Material efficiency + + +

Air pollutant scrubbers + 0/� �

Householda

Fuel switch for local heating and cooking + � +

Efficient cook stoves + + +

Solar home systems for lighting + + +

a Sectors.
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hydrogen in the case of transport; hydrogen generated by coal

gasification with CO2 capture and storage; and mass transit

systems and vehicle maintenance programmes.

4.3. Policy options for mainstreaming

The previous section has identified measures that are

synergetic for energy security, air quality and climate change

mitigation. This section provides an overview of policies that

offer opportunities to mainstream climate into these policy

areas.

Regional circumstances affect the available and possible

options for integrated security of energy supply and climate

change mitigation policies. Many regions can currently not do

without fossil fuels to meet their energy demand, so it will be

necessary to at least reduce the negative impacts of their use. In

addition, several countries are economically dependent on the

export of fossil fuels. As indicated above, using technologies

that do not compromise the interestsof the fossil-fuelexporting

countries, such as CO2 capture and storage combined with

hydrogen production (allowing for the continued use of gas and

coal, and possibly also oil) could prove beneficial for those

economies, for energy security of supply and for reducing

greenhouse gas emissions. These measures are, however,

difficult to realise on an international level in an international

agreement, as the security of energy supply is not commonly

Table 4 – Policy options, and relevant countries and regions, for integrating climate change mitigation concerns in security
of energy supply, air quality and health, and trade and finance

Issue Area of interaction Relevant countries
or regions

Policy options for mainstreaming
climate change mitigation

Security of energy supply Synergy: more efficient use of energy Global Energy-saving policies to reduce

demand

Trade-off: use of coal to meet

increasing energy demand

India and China,

in particular

Policy package for more efficient

and cleaner fossil fuel use and

incentives for development of

new low-CO2 coal technologies

Synergy: reduced use of fossil fuels

through use of renewable and

nuclear energy and other fuels

Energy-dependent

countries with much

potential for renewable

energy

There are many interests that can

be served by applying renewable

energy sources. E.g., for transport,

fuel switch to gas and in the longer

term to hydrogen is an option, or

more use of biomass. Countries and

parties could be encouraged by

helping them to see the interests

Trade-off: conviction-enhancing

renewables means an economic

threat to energy-exporting regions

in the world.

OPEC, gas-exporting

countries, United States

Technological cooperation in

climate-friendly fossil fuel

applications: fossil based hydrogen,

CO2 capture and storage and clean

fossil fuel technologies

Air pollution/Health Synergy: urban air pollution

caused by the same activities

as greenhouse gas emissions

Global Energy conservation in supply

and demand

For transport, fuel switch to gas

and, in the longer term, to hydrogen,

mass transit systems and vehicle

maintenance programmes

Decentralised renewable energy

for electricity, cooking and lighting

Synergy: access to modern energy

services in rural areas reduces

indoor air pollution and GHG

Developing countries Modern energy provision with

renewable energy, more efficient

heating and cooking techniques

and clean fossil fuel use

Synergy: both ozone and soot are

significant air pollutants; both

contribute to climate change

Global Include ozone and soot in

climate negotiations

Trade and finance Trade-off: energy subsidies favour

greenhouse-gas emitting activities

Global Reduction or elimination of

subsidies for fossil fuels, more

subsidies for climate-friendly

energy supply as part of electricity

reform and liberalisation

Trade-off: huge investments still

targeted at fossil fuels

Global Reducing energy consumption

so less investment is needed

Introducing GHG taxes or border

tax adjustment to favour

climate-friendly investments,

goods and services
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Table 5 – Windows of opportunity in institutional and organisational inter-linkages from the perspective of climate
change

Issue linked with climate Institutional and/or organisational linkages Window of opportunity

Poverty Global Environment Facility (GEF) Funding of adaptation-related activities

United Nations: Millennium Development

Goals (MDGs), bi- and multilateral donors

(World Bank, UNDP, donor countries)

Show importance of climate change

adaptation for realising MDGs

Official Development Assistance

Environment and biodiversity Ramsar Convention on Wetlands Multilateral Environmental Agreement (MEA)

co-ordination UNEP

UN Convention on the Combat of

Desertification (UNCCD)

Joint Liaison Group Rio-Conventions,

MEA co-ordination UNEP

Convention on Biodiversity (CBD) Joint Liaison Group Rio Conventions,

MEA co-ordination UNEP

International water agreements MEA co-ordination UNEP

Rural development and agriculture Food and Agriculture Organisation

(FAO)/Consultative Group on International

Agricultural Research (CGIAR)

Intensification of existing co-operation,

use of extension services

World Trade Organisation (WTO) Agricultural subsidy reforms under debate

UNCCD and CBD Use environmental services as base for

improved co-ordination

United Nations Forum on Forests Relevant for sinks and avoided deforestation

Commission on sustainable

Development—Agriculture and

land use, 2008–2009

Agriculture, rural development, land, drought,

desertification, and Africa

Disaster reduction Hyogo Framework for Action 2005–2015 Risk reduction frameworks for disaster

reduction and adaptation that can be combined

Inter-agency taskforce on climate change

and disaster reduction

Trade and finance World Trade Organisation (WTO) Greening of decisions

Special focus on subsidies counterproductive

to climate change mitigation

Regional trade and investment agreements Greening of regional trade and investment

agreements

International Monetary Fund, World Bank,

Regional Development banks, Organisation

for Economic Cooperation and Development

(OECD)

Greening of the decisions

Greening of finance/investments

Air quality and health UNFCCC Tropospheric ozone and soot in international

climate agreements

Convention on Long-Range Transboundary

Air Pollution (CLRTAP)

Inclusion of CO2

Montreal Protocol (MP)a Exclusion of greenhouse gases as CFC

substitutes; aligning financial mechanisms

MP and UNFCCC

World Health Organisation Intensification of existing cooperation

Security of energy supply

(including sources of

energy for development)b

OPEC, Gas Exporting Countries Forum,

International Economic Forum, International

Energy Agency (IAEA)

High oil prices increase the potential of

combining this agenda with climate change

Commission on Sustainable Development—

Energy and climate, 2006/2007

Follow up the 2006/2007 CSD cycle

Use public-private partnerships set up after

World Summit on Sustainable Development

Millennium Development Goals (MDGs) Energy for development more prominent

within MDGs

a It should be noted that the Montreal Protocol, which targets stratospheric ozone, is not relevant for the tropospheric ozone air pollution

referred to in the text of this paper.
b Security of energy supply is among other things composed of access to affordable energy. For developing countries, especially large, rapidly

growing economies, this has a large interaction with climate change as their growth in energy use is contributing significantly to the increase

in greenhouse gas emissions. This is the reason why in the list of institutional linkages, the Commission on Sustainable Development and the

Millennium Development Goals are recognised as such. It should be emphasised, however, that due to the scale of providing energy to the

poor, electrification is not expected contribute much to climate change, even if this energy is provided through fossil fuels.
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regarded as a collective action problem but as a field where

countries simply compete based on price. There is limited coo-

peration though in alliances such as the European Union or via

such organisations as the International Energy Agency. Fossil-

fuelexporting countriesand industrialisedfossil-fuel importing

countries could make an agreement on transfer of climate-

friendly technologies in exchange for fossil fuels supply. Large

oil and gas companies could be vehicles for such international

technology initiatives, either via principles of corporate social

responsibility and voluntary agreements, or enforced by

legislative measures on energy efficiency and environment.

Trade policies offer a limited number of opportunities for

enhancing climate policy so far. Environmental policies aimed

at incorporating the negative environmental external effects

of production processes could affect trade flows towards more

sustainable production. In terms of financing of projects,

mainstreaming mitigation concerns in different financing

areas is a considerable opportunity in making investments

more sustainable. A significant share of global foreign direct

investment is done via multilateral banks, and for example the

World Bank is working towards a low-carbon investment

framework (World Bank, 2006). In addition to financing, Beers

(2004) has identified the area of energy subsidy reform as being

crucial for using trade and finance regimes to address climate

change mitigation. For example, in the second half of the

1990s, energy subsidy rates of 40% for coal in China were

reported. The subsidy rate of all energy sources taken together

is 11%, with both industrialised and developing countries

boasting significant subsidy regimes (IEA, 1999). If OECD

countries would remove fossil fuel subsidies and assist non-

OECD countries in their energy subsidy reform through

financial and technology transfers, they could require that

non-Annex-I countries accept greenhouse gas obligations as

part of the bargain (Beers and Moor, 2001).

International treaties aimed at reducing air pollution are

mainly regional, although it is increasingly recognised that air

quality is also a global problem (Holloway et al., 2003; Sliggers,

2004). This recognition may generate possibilities for harmo-

nising air pollution measures with climate agreements, in the

case that full integration of the policy areas is not feasible.

Energy security of supply, conversely, is mainly a national issue,

with only some room for bilateral cooperation or cooperation in

the context of, for example, the European Union. Policy

harmonisation both ways (energy security in climate policy

as well as vice versa) would be difficult here because of the

different policymaking levels. Mainstreaming with respect to

policy options and measures would therefore be relevant here.

Table 4 gives a number of policy options to create synergies

between security of supply policies, air quality and health, and

climate mitigation. The table points out the countries for

which the interactions are most relevant, and further provides

information on how climate policy concerns can best be

integrated in other policy areas.

5. Institutional and organisational
inter-linkages

This section examines the institutional and organisational inter-

linkages to identify ways in which the impacts of international

institutions and organisations can be enhanced. International

organisations have to satisfy the demand for coordination in

areas where the actions of individual countries do not lead to

the best outcome for everyone. In trans-boundary environ-

mental issues, international treaties have mushroomed over

the past decades (Raustiala and Victor, 2004). The institutional

landscape has therefore become increasingly dense and

complex, and overlaps are bound to occur. Overlap, in the

meaning that an outcome of one treaty has an impact on the

outcome of another, can reduce the effectiveness of treaties,

but can also be used to mainstream other interests and

mobilise synergies. The institutional inter-linkages are dis-

cussed simultaneously here for climate change adaptation

and mitigation.

There is a long list of relevant institutional and organisa-

tional arrangements that could be applied in the different

policy areas from the previous two sections. An overview is

provided in Table 5. Each of these treaties, organisations or

platforms offers opportunities to mainstream climate change

adaptation and mitigation. Table 5 also outlines the ‘‘windows

of opportunity’’, clearly indicating that work on mainstream-

ing climate change adaptation and mitigation can start

immediately.

The importance of mainstreaming climate is also increas-

ingly recognised amongst the Rio Conventions, as there is a

clear convergence of objectives on land use and climate

change from the three Rio Conventions, the United Nations

Convention to Combat Desertification (UNCCD), the Conven-

tion on Biological Diversity (CBD) and the United Nations

Framework Convention on Climate Change (UNFCCC), along

with the Ramsar Convention and the UN Forum on Forests.

The Rio Conventions have set up a Joint Liaison Group to

enhance coordination between them. At the individual

country level, implementation of the various environmental

agreements needs to converge to a greater extent (UNCCD,

2004), as many synergies exist between the different options

implemented under the different conventions (CBD, 2003). The

Scientific and Technical Advisory Panel (STAP) to the Global

Environment Facility (GEF) has designed a tool to improve the

inter-linkages in GEF funded projects (STAP, 2004). Moreover,

there is a need for parties to focus on an environmental

governance framework that links environment with the

broader development agenda.

In terms of adaptation, establishing links to risk-manage-

ment practices in national sectors as well as development

assistance by bi- and multi-lateral donor institutions would be

among the first on the priority list for mainstreaming climate

change adaptation. Although adaptation is essentially a local

process, international policies are influencing these local

processes and can hence enhance mainstreaming adaptation

at the national and local level. The incorporation of climate

change risks in the reduction of weather-related natural

disasters is already gaining attention (Burton and van Aalst,

2004; van Aalst and Helmer, 2004). Capacity-building of

integrated climate risk management can be improved through

conventional development assistance and programmes, such

as those operated by the UNDP, the International Red Cross,

World Bank and bilateral donors. Specific attention has to be

paid to mainstreaming climate change in risk management

approaches such as Integrated Water Resource Management
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and Integrated Coastal Zone Management, either financed

from domestic budgets and/or donor sources. Associated

national and multilateral institutions, such as the UN

International Strategy for Disaster Reduction, development

agencies and NGOs, can already start supporting these

linkages.

In the field of mitigation of climate change, efforts are

underway to establish links between the WTO and climate

change mitigation. These have so far not led to very concrete

results. As mentioned, World Bank has developed an invest-

ment framework, both to make projects more climate-proof,

but also to reduce the greenhouse gas emissions associated

with World Bank activities (World Bank, 2006). This could be

replicated and institutionalised in other relevant financing

institutions, such as the regional development banks. The

links with air quality could be addressed through the

successful Convention on Long-Range Transboundary Air

Pollution (CLRTAP), which in recent meetings has discussed

climate change and is looking into the possibility of main-

streaming climate change in its activities, or even including

CO2 in its basket of gases. Continuation and deepening of these

efforts would be particularly useful as it provides best

practices for countries not included in the CLRTAP but

interested in reducing air pollution and how to best combine

this with climate change mitigation. Institutional linkages

between development, climate change and energy security of

supply have been firmly established and extensively discussed

during the CSD-14 (CSD, 2006). These different agenda’s are

converging. The follow-up policy-oriented discussions during

CSD-15 have however not led to an agreement on how to

operationalise the linkages between development, energy

security and climate change further. The potential of the CSD

to contribute to these issues therefore remains uncertain. A

new opportunity arises with the focus of CSD 2008/2009 on

agriculture, rural development and land use.

6. Discussion and conclusions

Currently, the potential of mainstreaming climate change

adaptation and mitigation remains under-exploited. This

paper has identified and assessed potential directions to

widen the climate regime by mainstreaming climate change

adaptation and mitigation in a number of policy areas.

Implementing this strategy could enhance the effectiveness

and efficiency of the climate regime. As it is clearly going

beyond what is currently discussed and agreed upon within

the UNFCCC, a mainstreaming strategy would be additional to

the climate convention, and should not be seen or pursued as a

substitute.

The reasons for seeing mainstreaming as an additional

strategy differ for adaptation and mitigation of climate

change. With respect to adaptation, there is a risk that the

issue gets buried in other agendas, with the result that the

climate issue loses attention. Any next UNFCCC agreement

therefore needs to be stronger on adaptation to climate

change. With respect to mitigation, there is a concern that

mainstreaming on its own is unlikely to be environmentally

effective, as it will not give certainty on achieving the emission

reductions that are required to realise mitigation targets.

One of the advantages of a mainstreaming strategy is that it

can be implemented immediately, without a formal connec-

tion to the UNFCCC process, and in this way help the climate

regime forward at a time that international negotiations on

both climate adaptation and mitigation are at a crucial stage.

Although the opportunities for mainstreaming climate change

are increasingly recognised by analysts, and (inter)national

policies are starting to be formulated, implementation is still

in its infancy.

With respect to the implementation of mainstreaming

climate change adaptation, mainstreaming can be a key

component of any national, sectoral or international devel-

opment framework or project. At the very least, climate

change adaptation needs to be mainstreamed in all relevant

national and sector planning processes to avoid mal-adapta-

tion that limits realising the specific national and sectoral

development goals. Especially in developing countries, this

will be of great importance for climate proofing of develop-

ment planning and assistance.

The institutional embedding for mainstreaming climate

change mitigation is likely to differ per related issue. In air

quality, for instance, the organisational landscape is relatively

clear and linking greenhouse gases with air pollutants seems

possible to a certain degree. In energy security of supply, there

is much less international coordination, which leads to the

recommendation that trade-offs can be prevented by aiming

at measures on the technological level, as well as recommend-

ing national policies. A minimal approach, addressing the

trade-offs only, would already be useful, and is within the

scope of what the international community can do.

It is also clear that a mainstreaming strategy has its

challenges and this paper has addressed several reasons.

Although policy integration is long recognised as a corner-

stone for sustainable development, progress has been limited.

There is no reason to assume this would be different for

mainstreaming climate change adaptation and mitigation.

The paper has shown that in different policy domains

initiatives start to emerge, but that this still is really only

the beginning of a process that needs to be fostered by the

international community to become effective. Success will

critically depend on further operationalisation at a practical

level and up-scaling of these directions for mainstreaming in

the specific contexts of each of the policy domains addressed

in this paper. Mainstreaming can make an important

contribution to addressing climate change, but, to realise

any of its potential, requires strong political will and active

follow up in implementation.
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