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Abstract
Mainstreaming adaptation into development planning has been promoted as an effective way to respond to climate 
change. The expected benefits include avoided policy conflicts, reduced risks and vulnerability, greater efficiency 
compared with managing adaptation separately, and leveraging the much larger financial flows in sectors affected 
by climate risks than the amounts available for financing adaptation separately. This report reviews the main 
approaches proposed and lessons learned from relevant experiences in the Asia-Pacific region. A regional forum 
convened by the Adaptation Knowledge Platform and its partners, held at the United Nations Conference Centre in 
Bangkok in 2010, provided the starting point for this analysis.  

Mainstreaming adaptation is a multi-level process. Planning at the national level provides the overall framework 
within which sectoral and other sub-national levels operate. The national level is where the policy goals from 
long-term visions and national development strategies are translated into actions plans and budgets. Key planning 
interventions including applying a climate lens to sectoral plans and initiating new programmes to enable adaptation 
which may, for example, reallocate funds to more vulnerable sectors or regions. Within a sector there are also 
several entry points. First, during sectoral policy formulation and planning, a climate lens could be applied to avoid 
maladaptation and to identify potential opportunities resulting from climate change. Second, during the planning 
stage, interventions could include specific adaptation activities. Third, during resource allocation, programme 
screening can be used to assess whether project proposals should include climate change risks. Finally, monitoring 
and evaluation activities should be introduced to track the performance of adaptation measures and interventions. 
Of course the details of planning processes and capacities vary substantially among countries. Nevertheless, there 
are many common constraints and opportunities and thus strategies that can help mainstream adaptation to climate 
change. 
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In recent years, there has been a growing push to “mainstream” climate change adaptation into development 
planning, to avoid working at cross-purposes and more efficiently use resources. This report reviews the main 
approaches proposed and lessons learned from relevant experiences in the Asia-Pacific region.

Home to over one billion people, and to 60 per cent of the world's poor (UNESCAP, 2009), the Asia-Pacific region 
is widely viewed as vulnerable to climate change (ADB 2009a, 2009b; USAID 2010:1; World Bank, ADB, and JICA, 
2010). The rural poor in developing countries are vulnerable, as they depend on the productivity of climate-sensitive 
ecosystems for their livelihoods, including agriculture and fisheries. The urban poor are vulnerable to infrastructure 
and land development decisions that drive settlements into areas that are already exposed to flooding, landslides, 
and other climate-related disasters, or likely to become so. In both realms, poverty hinders access to education, 
health care and other important services and resources. Additionally, poor countries often lack the knowledge and 
resources to adequately adapt to growing climate-related risks, building up an “adaptation deficit”. In this context, 
climate change exacerbates what are already significant challenges, and adds another layer of risk and uncertainty 
to efforts to achieve sustainable development. 

There is a growing need for policy-makers, particularly in the ministries related to development such as in finance 
or planning, to better understand how climate change adaptation can be addressed in national and sub-national 
planning processes, and through fiscal and investment decisions. For example, when making decisions on long-
lived infrastructure, it may be more cost-effective to take adaptation needs into account earlier rather than later 
(Agrawala and van Aalst,  2008). 

The analysis that follows grew out of a regional forum convened by the Adaptation Knowledge Platform (AKP) 
and its partners (AKP, 2010b) and held at the United Nations Conference Centre in Bangkok in 2010. Participants 
embraced the notion of mainstreaming adaptation, and explored the options in detail. 
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Broadly speaking, “mainstreaming” entails the integration of adaptation to climate change into development 
planning. Part of the idea is that it is often easier to start with existing policies and practices, rather than creating 
new ones. Mainstreaming can therefore save money by making more efficient use of scarce resources, rather than 
building separate institutions and processes to support adaptation. This should also help to avoid conflicting policies. 
The notion of mainstreaming is not new. Similar approaches have been taken to gender equality, responses to 
HIV/AIDS, and on environmental and poverty reduction issues. From those experiences, it may be possible to 
extract useful lessons for climate change adaptation efforts. For instance, mainstreaming was established as a 
global strategy for the promotion of gender equality via the Platform for Action at the fourth World Conference 
on Women, held in Beijing in 1995 (UN, 1996). Ten years later, it had become an important element of many 
policies. However, implementation was inconsistent, and the outcomes for gender equality remained largely 
unknown (Moser and Moser, 2005). Many barriers to mainstreaming gender have been identified including a lack of 
meaningful participation and political commitment as well as persistent practices within organisations that continue 
to discriminate against women (Kusakabe, 2005).

Another example is the Poverty-Environment Initiative, a joint effort between the United Nations Development 
Programme (UNDP) and the United Nations Environment Programme (UNEP). This initiative has promoted the 
mainstreaming of poverty and environment linkages in national development planning (UNDP-UNEP, 2008). 
Economic arguments have played an important role in these efforts, but they have not fully succeeded in promoting 
recognition of the value of ecosystem services and environmental protection for human development. 

Climate change could significantly undermine development by threatening critical resources, especially water, and 
increasing the incidence and severity of natural disasters. Given the urgency of the problem, it is essential to reduce 
greenhouse gas emissions and slow global warming. This is what is known as mitigation, and it has been the priority 
of international climate policy for many years. More recently, in recognition that some climate impacts are now 
unavoidable, there has been a growing push for adaptation, in effectively responding to climate change to minimise 
impacts on both people and ecosystems (see Box 1). Both are vitally important, as UNEP Executive Director Achim 
Steiner highlighted at the 2010 Forum, “Adaptation is not the poor cousin of climate change mitigation”(AKP, 2010b:1)

Box 1 Climate change adaptation and mitigation

There are two main ways of responding to climate change: mitigation and adaptation. The Intergovernmental 
Panel on Climate Change (IPCC) defines mitigation as “an anthropogenic intervention to reduce the 
anthropogenic forcing of the climate system, which includes strategies to reduce greenhouse gas sources and 
emissions and enhancing greenhouse gas sinks” (IPCC, 2007). 

Adaptation, the IPCC has said, is the “adjustment in natural or human systems in response to actual or expected 
climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities” (IPCC, 2007).

Mitigation actions, such as a reduction of CO2 emissions, tackle the causes of climate change. They may 
be undertaken at any level, from the local to the global, but their benefits are always global. In contrast, 
adaptation actions such as the replanting of mangroves, tackle the consequences of climate change, usually 
at the local or regional level. The resulting benefits accrue locally or regionally.

Given the limited economic resources available to combat climate change, one major policy challenge has 
been to determine what constitutes a socially, economically and environmentally justifiable mix of mitigation, 
adaptation and development policy, and how it can be achieved (Klein, Schipper and Dessai 2005).

Adaptation to climate change entails adjusting ecological or social systems in response to minimise damages from 
climate change.  Although adaptation does not completely prevent the adverse impacts of climate change (Füssel, 
2007), it can reduce those impacts and take advantage of opportunities to achieve positive outcomes. Yet, not all are 
equally well prepared to adapt: as adaptive capacity varies considerably depending on multiple variables, including 
socioeconomic conditions, state and availability of resources, and the integrity and quality of governance.

Adaptation efforts can therefore focus on building adaptive capacity, or on transforming that capacity into specific 
actions. An important part of adaptation is the strengthening of social-ecological systems, and fostering them to be 
more resilient. Another is investing in innovations with the potential to transform systems along more sustainable 
pathways. While some of the threats from climate change may be new, such as unprecedented climate conditions, 
many aspects of adaptation build on longstanding efforts, such as to reduce the risk of disaster or protect vulnerable 
coasts (Füssel, 2007). Accordingly, it is clear that adaptation has the potential to align closely with major development 
objectives (Klein, Schipper, and Dessai 2005; Schipper 2007; Schipper, Cigaran, and Hedger 2008).

Mainstreaming adaptation means acknowledging this insight and capitalising on it. From the perspective of 
government, the Poverty-Environment Initiative defines mainstreaming as “integrating considerations of climate 
change adaptation into policy-making, budgeting, implementation and monitoring processes at national, sector 
and subnational levels” (UNDP-UNEP, 2011). The process is seen as on-going, involving multiple stakeholders and 
contributing to human well-being. 

Mainstreaming can also be a form of cross-sectoral policy integration (Dovers and Hezri, 2010). For example, there 
is a recognised need to take into account the potential long-term effects of climate change when making decisions 
concerning investments in long-lived infrastructure, or when providing development assistance that will shape 
future patterns of human settlement and livelihoods (Agrawala and van Aalst, 2008; World Bank, 2006). Similarly, 
mitigation strategies can and should be aligned with adaptation strategies, and vice-versa (Ayers and Huq, 2009; 
Hamin and Gurran, 2009; Revi, 2008; Swart and Raes, 2007). 

The expected benefits of mainstreaming climate change adaptation into development activities include avoided 
policy conflicts; reduced risks and vulnerability; greater efficiency compared to managing adaptation separately, 
and; leveraging the much larger financial flows in sectors affected by climate risks than the amounts available for 
financing adaptation separately (Agrawala, 2004; Srinivasan and Uchida, 2008). Climate change adaptation policies 
need not develop specific and detailed response options, but rather facilitate their development and implementation 
as part of existing sectoral policies (Dovers, 2009; Klein, Schipper, and Dessai 2005).

Mainstreaming adaptation is emerging as a significant policy discourse in the Asia-Pacific region. At the 2010 
Adaptation Forum in Bangkok, Virachai Virameteekul, then Minister of Science and Technology, Thailand, argued 
that “adaptation can be used to meet the development needs of our countries” (AKP, 2010b).

2Mainstreaming 
and adaptation
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Development planning is a multi-level and multi-time scale activity that should be responsive to policy, and 
accountable to the public. Plans drive resource allocation, and national plans normally frame sectoral and sub-
national plans. Therefore, the overall planning system can be rather complex.

Several guides or frameworks have been proposed on how to integrate climate change concerns into ongoing 
national development planning processes. This section focuses on how, and to what extent, such integration might 
assist governments. It begins with a brief review of a few illustrative guides of differing complexity, followed by a 
consideration of the implications for planning at different levels.

3.1  Guides

Huq and Ayers (2008) proposed a four-step framework for mainstreaming at the national level (Figure 1). An 
attractive feature of their framework is that it is simple and proposes a linear sequence of awareness and scientific 
capacity building, targeted information, and training of key stakeholders, which is followed-up with pilot studies to 
inform policy-makers and persuade them to incorporate the lessons learned into policy and planning. However, a lot 
of the framework remains unspecified. For example, there is no mention of governance, and little about planning 
or implementation; the focus is mostly on getting started. Lack of knowledge is assumed to be the main constraint, 
and participation is driven by instrumental concerns. In addition, there is no planned evaluation or policy review. 
Under the guide, pilot activities are intended to provide governments with experience, but it is not clear how 
mainstreaming will emerge from these activities, or how training and greater knowledge will lead to appropriate 
pilot projects. 

Figure 1. A simple step framework for mainstreaming (Huq and Ayers, 2008)

3Development 
planning

The second framework considered was broader and covered policy, planning and implementation. The Poverty-
Environment Initiative guide for practitioners proposes a framework with three main components: 1) finding 
the entry points and making the case; 2) mainstreaming adaptation into policy processes, and; 3) meeting the 
implementation challenge (Figure 2) (UNDP-UNEP 2011). Stakeholder engagement is emphasised throughout the 
policy cycle, and the process is assumed to be iterative and integrative. The framework builds on experiences with 
poverty-environment mainstreaming, and this emphasis is apparent in the framework’s sub-components, checklists 
and assessment questions. 

The first component of the framework identifies where to start mainstreaming and how to prepare for it. It has 
similarities to the step framework (Figure 1). At the national level, the framework places an emphasis on key strategy 
documents and budget allocation processes. Evidence from impact, vulnerability and adaptation assessments, 
analyses of the costs and benefits of adaptation options, and lessons learned from demonstration projects, should 
all be used to inform decisions on modifying policies or initiating new interventions. 

Figure 2. Poverty-Environment Initiative framework for mainstreaming (UNDP-UNEP, 2011)

Finding the Entry Points 
and Making the Case

Preliminary assessments
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(building on national  
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Policy Processes

Collecting country-specific 
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(building on national  
communications and NAPA)

Influencing policy processes 
Nation, sector 

and subnational levels

Developing and climate-proofing 
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(building on national  
communications and NAPA)

Strengthening institutions 
and capacities 

Learning by doing

Meeting the 
Implementation Challenge

Strengthening  
the national monitoring  
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National, sector and  
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(building on Adaptation funding 

mechanisms)

Supporting policy measures 
National, sector and 
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Strengthening institutions 
and capacities

Mainstreaming as standard 
practice
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The third and final framework we considered was developed by the Organisation for Economic Co-operation and 
Development (OECD, 2009). This framework was comprehensive and oriented towards national policy and planning 
systems (Figure 3). It is also relatively complex. Under the framework, resource allocation is distinguished from 
planning. At the national level, the “whole of government” approach is recommended. This requires the involvement 
of key stakeholders, the improvement of coordination, and the implementation of related multilateral and regional 
environmental agreements. Relevant regulations and standards are reviewed and adjusted to reflect or take into 
consideration the impacts of climate change. 

Figure 3.  OECD framework for mainstreaming (OECD 2009; Olhoff and Schaer, 2010)

Policy Cycle
Stage

National  
Level

Adaptation Actions and  
Mainstreaming Components

Sectoral  
Level

Policy Formulation

National long-term 
visions

National short-to
medium-term 
policies

1. Awareness raising
2. Pre-screening of climate

risks and vulnerabilities
3. Detailed climate rick 

assessment

4. Identification of  
adaptation option

5. Prioritization and selestion

6. Implementation of  
adaptation option,

incl. budget allocations

7. M&E

Sectoral strategies 
and polocies

Planning
Multi-year 
development 
plan

Sectoral plan

Resource 
Allocaton

National budget
fund for 
adaptation

Sectoral budget 
envelope

Additional resources  
for adaptation 

(from fund)

Programming 
Implementation

Sector level 
development
plans and budgets

Sector 
programming

Strategies, plans, regulations and programmes are analysed through a “climate lens” in order to identify suitable 
entry points in the policy cycle (Figure 4). This entails gauging vulnerability to the impacts of climate change, the 
extent to which climate risks have been taken into consideration, whether a proposed measure could inadvertently 
exacerbate vulnerability, and whether the measure could be modified to better respond to climate risks and/or 
opportunities. The climate lens is a key element of this framework and can be applied through tools such as a 
strategic environmental assessment (UNDP-UNEP, 2011).

Figure 4.  Climate lens (modified after OECD, 2009) 

A clear advantage of the OECD framework 
compared with the four-step framework, is the 
explicit link to steps in planning and policy cycles; 
providing governments with recognisable “hooks” 
for mainstreaming actions. Planning is iterative 
and multi-level with both top-down frameworks 
and bottom-up projects. Adaptation and 
development strategies are integrated whenever 
possible. The emphasis is clearly on the technical 
and administrative dimensions of planning. 
Science inputs are valued but “contained” in 
specific steps and activities such as assessments. 
The identification and prioritisation of adaptation 
options could also provide opportunities for 
significant multi-stakeholder engagement, but it is 
not prescribed. 

Climate lens

Vulnerable to risks?
Risks taken into account?

Increase vulnerability elsewhere?
Modifications to address risks?

Strategy
Policy
Plan

instrument

Strategy
Policy
Plan

instrument

Original Revised

3.2  Levels

Development planning is multi-level (see Table 1). Mainstreaming adaptation into development planning will need 
to consider at least national, sectoral and sub-national levels. In some cases it may also be important to consider 
planning at the regional and international levels, for example, in respect to dealing with trans-boundary rivers (Lebel, 
Xu et al., 2010).  Planning at the level of individual local projects is also important, but due to space limitations, it is 
not considered further in this review. However, in Section 4, planning theory and practice at the three main national, 
sectoral and sub-national levels is examined.

The following sections examine key issues in mainstreaming climate change adaptation into poverty reduction and 
economic development plans, drawing on all of the three aforementioned frameworks, as well as on more project-
oriented guidance notes prepared by the World Bank (World Bank, 2010).

Table 1.  Entry points for mainstreaming at different planning levels (modified after UNDP-UNEP, 2011)

Planning level Entry points

National Poverty reduction strategy paper

National development plan

MDG-based national development strategy

Budget allocation processes or reviews

Sector Sector strategies, plans and policies

Sector budgets

Public expenditure reviews

Subnational Decentralisation policies

District plans

Sub national budgets

Include recognition of  
climate risks Apply 

a climate lens

Include adaptation-specific 
programmes/projects

Relocate funding to 
more vulnerable sectors/

regions allocate funding for 
adaptation specific activities

Apply a climate lens

Include recognition of 
climate risks Apply 

a climate lens

Include cross-sectoral and 
sector top-down adaptaion 

activities

Make room for cross- 
sectoral activities

Claim resources from  
the adaptation fund

Add climate considerations
 to criteria for assessing 

project proposals
Incorporate top-down 

adaptation activites  
identified during the sectoral  

planning stage

Apply a climate lens
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4National 
level

Planning at the national level is critical, as national government provides the framework within which other levels 
operate and the coordination of sector-specific policies (Table 1). The national level is where the policy goals from 
long-term visions and national development strategies are translated into actions plans and budgets. The national 
level is also important for international diplomacy and dealing with partners and donors. Key interventions at the 
national level include applying a climate lens to sectoral plans and initiating new programmes to enable adaptation. 
Plans are the basis for budget decisions that reallocate funds to more vulnerable sectors or regions (AKP, 2010b:4,6). 
To deal with climate change, new and/or more flexible funding mechanisms should be established to foster longer-
term thinking and help cover the cost of integrating adaptation into development planning (OECD, 2009). 

Figure 5. Generalised scheme of national development planning system (modified after OECD, 2009)

4.1 Poverty reduction 

In developing countries, adaptation, poverty reduction and rural development are all strongly linked, as agriculture 
is highly climate-sensitive, and the poor are the most vulnerable (Kok and de Coninck, 2007). As a result, Poverty 
Reduction Strategy Papers are seen by many as useful entry points for mainstreaming (ADB, 2009a; Björklund et 
al., 2009; UNDP-UNEP, 2011). However, it has also been noted that environment, natural resource and disaster 
management issues are rarely covered in these papers (Kok and Coninck, 2007; Nkem et al., 2007).

In less-developed countries, grants and loans make up a significant fraction of financial flows. Analysis of official 
development assistance (ODA) and other official flows to Nepal suggest that as much as 50-65 per cent of ODA 
funding goes to activities that could be affected by climate change (Agrawala and van Aalst, 2008). Poverty reduction 
strategy papers for Nepal, however, have paid little attention to climate-related risks or the potential impacts of 
climate change (Agrawala, 2004).  This is in contrast to Bangladesh, where the links between natural hazards and 
poverty are acknowledged, as are the potential impacts of climate change on the frequency of hazards.

The importance of addressing the impacts of climate variability in the context of poverty reduction is illustrated 
by the situation in the state of Maharsashtra, India, where recently a prolonged drought severely affected around 
15 million small-scale farmers. Historically, such droughts have occurred every 25 years, but climate projections 
suggest that their frequency will increase to once every 8 years. A combination of low-cost technical soil and water-
conserving irrigation measures could offset most drought-related losses, but the first step is to acknowledge the 
need to adapt (UNDP-UNEP, 2011:37). Meanwhile, in Andhra Pradesh, paddy rice is currently grown in drylands 
as a result of government price-support policies. These policies hinder the switch to more drought-tolerant crops, 
such as millet, which is much more suitable for drylands. In this case, adaptation would be supported by removing 
a policy that encourages risky practices (World Bank, 2010).

4.2 National development plans

Many countries implement five, or ten-year plans, and these medium and longer-term national development plans 
could be key strategy documents in which to incorporate adaptation concerns. Yet, to date, such integration has 
been rare.

A review of major development plans and policies of the Philippines, published in 2009, found no evidence of 
mainstreaming (Lasco et al., 2009). References to climate change adaptation were absent from key documents, and 
key stakeholders emphasised other priorities. At the same time, it was recognised that many infrastructure projects 
were being designed to withstand weather-related hazards. These projects could potentially integrate climate 
change and be entry points for adaptation into development planning. 

The 2008 Bangladesh Climate Change Strategic Action Plan (MoEF, 2008) was a follow-up to the country’s 2005 
National Plan on Adaptation (NAPA), which despite initial acclaim, had failed to lead to many projects, and remained 
separate from normal government programmes. The 2008 Action Plan was meant to overcome this implementation 
gap, but was widely criticised for its lack of consultation with stakeholders, the vagueness of its lists of programmes, 
and failure to conduct a proper needs assessment or make use of the best available scientific knowledge (Alam et 
al., 2011). In September 2009, a revised version of the plan was released by the new government with promises 
of further periodic reviews (Alam et al., 2011; MoEF, 2009). This complex history underlines the importance of 
engaging with key stakeholders and encouraging local participation in adaptation planning. 

In Vietnam, the National Target Programme to Respond to Climate Change was led by the Ministry of Natural 
Resources and the Environment. This programme was approved by the Prime Minister in December 2007, and 
it mentions disaster management in the context of climate change. However, Vietnam’s official disaster plan, the 
National Strategy for Natural Disaster Prevention, Response and Mitigation to 2020, approved just a month before 
the National Target Programme, does not explicitly address adaptation, although it does acknowledge climate 
impacts (Lebel, Sinh and Nikitina, 2010). The disaster plan also falls under the purview of a different government 
agency, the Ministry of Agriculture and Rural Development. 

Achieving cross-sector policy integration has proved challenging in other countries as well. For instance, in Thailand, 
coordination of disaster management responsibilities lies with the Ministry of Interior, whereas climate change 
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policies are mainly overseen by the Ministry of Natural Resources and Environment. Thailand’s Initial Communication 
under the United Nations Framework Convention on Climate Change (UNFCCC), highlighted the significant impact 
and costs of flood disasters (OEPP, 2000). The Department of Disaster Prevention and Mitigation (DDPM)’s 2006 
Annual Report ranked the risk from floods as the highest priority for Thailand. However, it did not even mention 
climate change (DDPM, 2006). Subsequent versions do mention it, but the links to flood disaster risk management 
remain weak.

The adaptation elements of China’s National Climate Change Programme focused on observing and assessing 
the impacts of climate change on water resources and agricultural production (China's Ministry of Science and 
Technology, 2007; Yu, 2004). Within China, some experts see the problem primarily as how to more closely align 
existing environmental protection, economic, and sustainable development strategies (Dongmei et al., 2007). 
Recently, a World Bank-supported project has been attempting to mainstream climate change adaptation into 
China’s Comprehensive Agricultural Development policy, aiming to intensify irrigated agricultural production (OECD, 
2009; UNDP-UNEP, 2011: 42). 

The Bangladeshi scientist Saleemul Huq has characterised adaptation as “sustainable development done well in 
a climate change context ”(AKP, 2010b:8). National planning as a framework for sectoral and local plans needs to 
identify priorities, complementarities and trade-offs. It is also important to consider the long-term consequences of 
decisions. Both current and future climate-related risks need to be addressed in plans (Füssel, 2007). 

Within many sectors, there are multiple stages in the policy cycle where the integration of adaptation may be plausible. 
First, during sectoral policy formulation and planning, a climate lens could be applied to avoid maladaptation, and 
to identify potential opportunities resulting from climate change. Second, during the planning stage, interventions 
could include specific adaptation activities. Thirdly, during resource allocation, project proposals could be screened 
to assess whether they need to address climate change risks. Finally, monitoring and evaluation activities should be 
introduced that track the performance of adaptation measures and interventions (OECD, 2009). 

Sector planning is important because vulnerability and potential responses are often highly sector-specific. This is 
also a challenge for governance, as decision support tools need to be tailored to each sector. One typical strategy is to 
introduce climate change adaptation criteria into systems used to screen project proposals. In the following sections, 
some of the issues of integrating climate into sector planning are illustrated. Disaster and water management are 
used as examples as these are central to adaptation in the Asia-Pacific region (AKP, 2010a, 2010b, 2010e).

5.1 Disaster risk reduction 

Many commentators have noted that existing policies to reduce the risk of climate-related disasters provide an 
obvious entry point for adaptation policies (ADPC, 2008, 2010; AKP, 2010e; O'Brien et al. 2006; Schipper, 2009; 
Schipper and Pelling, 2006; Thomalla et al., 2006).  Disaster agencies are increasingly looking for ways to reduce 
disaster risk, not just respond to disasters, and adaptation efforts share that risk-reduction goal. In addition, disaster 
risk reduction programmes are also fostering communication and engagement with local communities, which 
can in turn, support adaptation goals (Allen 2006; Handmer and Dovers, 2007). Yet, there are several challenges. 
First, disaster management has conventionally been concerned with emergency relief and recovery from discrete, 
individual, events. While, prolonged stress or gradual change such as droughts or a declining water quality have 
typically been the concern of other programmes (Lebel, Sinh and Nikitina, 2010). Second, responses tend to 
emphasise the importance of communication and logistics for early warning and emergency relief, rather than 
critical reflection or strategic planning that would reduce risks and vulnerability. Third, responsibilities for disaster 
risk reduction and climate policy typically lie within different ministries, making coordination much more difficult 
(DDPM, 2006; Lebel, Sinh and Nikitina, 2010; OEPP, 2000). 

In Thailand, for example, the coordination of disaster management responsibilities lies with the Ministry of Interior, 
whereas climate policies are mainly overseen by the Ministry of Natural Resources and Environment. Similarly, in 
Vietnam, disaster management is overseen by the Ministry of Agricultural and Rural Development, whereby climate 
policy is the responsibility of the Ministry of Natural Resources and Environment (Lebel, Sinh, and Nikitina, 2010).

Yet, there are several positive trends. Thailand’s Department of Disaster Prevention and Mitigation has successfully 
introduced two programmes in local communities: “One Tambon One Search and Rescue Team” (or OTOS), and 
“Mr and Mrs Early Warning”. Efforts are also underway to facilitate more comprehensive community-based 
management initiatives in high-risk areas (Lebel, Krawanchid, et al., 2010). In practice, however, integration has 
proven difficult as disaster management remains largely event-oriented and reactive, rather than proactive (Lebel, 
Manuta, and Garden, 2011; Lebel, Sinh, and Nikitina, 2010). Bureaucratic and cultural norms persist that treat 
disaster management as primarily a technical exercise in which stakeholders have a limited role, except as recipients 
of advice and aid.

Ecosystem-based adaptation is another dimension of disaster risk reduction, which is emerging within pilot projects 
and national policies. For instance, Cambodia, with support from UNEP and the Global Environmental Facility, is 
implementing coastal protection projects under its NAPA framework.
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Box 2 Climate change and climate variability

It is important to distinguish between climate change and climate variability when discussing adaptation. 
Climate is naturally variable, with hotter and colder years, droughts and periods of heavy rains, and in the 
longer term, even very significant shifts, such as the onset of ice ages. In recognition of this, the UNFCCC 
defines climate change as “a change of climate which is attributed directly or indirectly to human activity 
that alters the composition of the global atmosphere and which is in addition to natural climate variability 
observed over comparable time periods.” While in practice, a farmer may suffer just as much from a drought 
due to natural variability as from one due to climate change, adaptation funding through the UNFCCC is 
meant to address impacts from climate change in particular. In this context, mainstreaming can help bridge 
the gap between adaptation and more general resilience-building, and also ensure that funding limitations 
do not lead to overly narrow framing of programmes.   

5.2 Water resources management 

Water resources management is another promising entry point for mainstreaming climate change adaptation into 
development. Water resource planners often have substantial experience in dealing with climate-related variability 
in water flow (Lebel, Sinh and Nikitina, 2010; Pahl-Wostl et al., 2011; van Beek, 2009). For instance, Cambodia 
received support for its NAPA and is now pursuing a project on integrated water resources planning for agricultural 
development (Biagani, 2007; Royal Government of Cambodia, 2006).

The challenge is that water management has traditionally been viewed by the governments as a technical planning 
exercise in optimising allocation and augmenting supply via the building of reservoirs, and the promotion of inter-
basin transfers and irrigation schemes (Lebel, Dore, et al., 2007; Molle, Foran and Kakonen, 2009). The emphasis on 
direct economic benefits of particular uses tends to ignore the burden and risks created by infrastructure to other 
users and ecosystems. A ‘command and control’ paradigm has predominated,  with little stakeholder participation 
and centralised and hierarchical organisations that focus on goals and optimisation (Lebel, Sinh and Nikitina, 2010; 
Pahl-Wostl et al., 2011).

Integrated water resources management (IWRM) has been touted as the solution for dealing with the complex 
problem of multiple water uses and users (Molle, 2008). The institutional response in many countries has been 
to enact overarching water laws, creating water departments and ministries, declaring basins as the units of 
management, and providing committees and organisations with varying levels of oversight, responsibility and 
decision-making authority (Abonyi, 2005; Biswas, Varis and Tortajada, 2005). 

Experiences with IWRM could be valuable in developing adaptation strategies in the water sector for several 
reasons. First, by acknowledging multi-sector issues, it provides a foundation for considering the potential impacts 
of climate change induced shortages (Lebel, Manuta and Garden, 2011). Second, by considering links between land 
and water use, it opens up the possibility of considering landscape approaches and building resilience rather than 
in-stream infrastructure and modifications (Lebel, Foran et al., 2009). Third, by introducing basin-level hierarchies, 
organisations are gaining experience in coordination between different levels and across administrative hierarchies, 
an important governance issue in building adaptive capacity (Adger, Arnell and Tompkins, 2005; Thomas, 2006). 

In practice, the outcomes of IWRM reforms have often been disappointing (Biswas, Varis and Tortajada, 2005; 
Gyawali and Dixit, 2001; Molle, 2008; Thomas, 2006). One reason has been that insufficient attention was given to 
pre-existing institutions (Ganjanapan and Lebel, 2009). Existing institutions and networks may be helpful in building 
cooperation around new integrated goals, but past conflicts tend to present significant barriers to achieving this. 
Another problem is the persistence of powerful interests in large-scale infrastructure projects, which can discourage 
innovation. 

More useful approaches for dealing with uncertainties include looking for “no-regrets strategies” that will yield 
benefits even if climate does not change; increasing safety margins in new investments when these are low-
cost; favouring reversible and flexible options; promoting soft strategies such as those involving insurance or 
other institutional measures; and reducing decision time horizons so that decisions can be updated easily when 

new information becomes available (Hallegatte, 2009). These strategies, all forms of adaptive governance, seem 
particularly useful for dealing with adaptation issues in the water sector (Pahl-Wostl, 2007; Pahl-Wostl et al., 2011).

Adaptation planning is just beginning at the international level. As a result, international relations experts and 
ministries of foreign affairs are beginning to ask questions about the impacts of climate change on treaties and 
cooperation. Trans-boundary rivers are one obvious area where international adaptation planning may need to 
take place. For instance, the Mekong River Commission has recently launched a climate change adaptation initiative 
(MRC, 2009). In addition, international cooperation to build the capacities of Small Island Developing States in 
water resources management is one of the activities of the regional Secretariat of the Pacific Regional Environment 
Programme (AKP, 2010b:2).
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6Sub-national 
level 

Sub-national level planning recognises that vulnerabilities and the capacity to respond are site-specific. Planning 
at this level can engage local government, businesses, NGOs and the community. Rural and urban development 
planning will often have a different emphasis. For instance, in rural areas the focus is likely to be on livelihoods, 
reducing poverty and improving access to public services. Meanwhile, in urban areas, the focus could be on 
improving infrastructure and building residents’ resilience to hazards (UNDP-UNEP, 2011).

6.1 Urban planning 

Municipal governments in developing countries typically have limited capacity and resources to effectively plan 
for climate variability and to provide basic public services (Sharma and Tomar, 2010). Impacts are often not well 
understood, and therefore, basic awareness-raising exercises and capacity-building may be required before 
mainstreaming can be considered. Moreover, adaptation planning must place an emphasis on meeting other 
immediate and pressing development goals. 

In lower-middle income and developed countries there are more resources available for assessments that could 
provide inputs into planning. An assessment by the Bangkok Metropolitan Administration, considered the explicit 
changes to flood disaster management. These included a change in floodplain mapping to take into account that 
one in 100-year floods may now occur every 50 years; taking into account land-use restrictions for floodplains; 
infrastructure adjustments such as flood channels, dams and dykes; new programmes for disaster recovery and 
support at district level, and; the modification of disaster response protocols to take into account a potential 
increased frequency of flooding (BMA, GLF, and UNEP, 2009). However, effecting real change on the ground will not 
be easy. The agency’s Director of Environment said the main barrier to adaptation was inflexible urban planning 
traditions that ignore the issue of climate: “There are only three factors in these planners' minds: land utilisation, 
expansion of road networks, and recreation areas as required by law. Environment and global warming have yet to 
enter their minds” (Tangwisutijit, 2007).

Australia’s National Climate Change Adaptation Framework places a substantial emphasis on understanding 
vulnerability, disaster risks, and adaptation options at the local level (COAG, 2007). Planning responses of municipalities 
have included changes to infrastructure and disaster plans. For example, in the State of South Australia, local plans 
must include provisions for sea level rise and more intense storms, typically larger river floodplains and wetland 
preservation. In Queensland, building codes have been changed to reduce housing’s contribution to the heat island 
effect.

Replacing relatively impermeable surfaces such as concrete with vegetation can help reduce an area’s vulnerability 
to flash floods, a significant climate change concern for many cities (Lebel, Perez et al., 2009). Vegetation can 
also help improve the quality of run-off. Rooftop gardens and trees planted along streets can help moderate local 
climate and reduce the need for air conditioning, simultaneously contributing to climate change mitigation efforts. 
Reducing urban heat-island effects can also be viewed as an adaptation to potential climate change induced heat 
waves. Urban spatial planning should take into account both adaptation needs and the contribution of mitigation 
measures (McGregor and Lebel, 2010; Swart and Raes, 2007). A review of policies in the U.S. and Australia found 
frequent trade-offs or policy conflicts (Hamin and Gurran, 2009). For example, creating space for water to reduce 
flood impacts reduces urban densities and therefore increases the need for transport. Similarly, tree planting and 
green spaces require space. Many adaptation actions appear to require more space and necessitate a less densely 
built environment. Therefore, a more modular organisation of space where key urban functions are clustered may 
be part of the solution (Lebel, Garden et al., 2007).

As Abel (2010) argues, development planning should view catastrophes “as opportunities for change, rather 
than signals to rebuild.” The planned retreat behind restored or re-colonised coastal ecosystems is one potential 
adaptation option for human settlements in coastal zones vulnerable to sea level rise. Such a strategy requires 
substantial innovation in governance (Abel et al., 2011), such as changing the rules and incentives for relocation as 
thresholds are reached. 

The opportunities to re-structure the spatial layout of existing cities may be quite limited, given that a lot of land 
is privately owned. On the other hand, in newly urbanising regions, when transport infrastructure is laid out first, 
it can help guide subsequent patterns of urbanisation. Property and service markets invariably play an important 
role in fine-tuning urban land-use dynamics, automatically creating some degree of modularity with respect to key 
urban services and functions (McGregor and Lebel, 2010). In these types of adaptation measures, leadership is 
clearly important, whether it comes from mayors, scholars or others in the policy realm (Sanchez-Rodriguez, 2009). 
Finally, mainstreaming adaptation should lead to development that reduces the vulnerability of cities’ poorest 
inhabitants and builds their capacity to adapt to a range of stresses and challenges, not just climate change (Pielke 
Jr et al., 2007). At the 2010 Adaptation Forum, Governor Joey Salceda, from the Philippines, pushed participants to 
ask: “How can we be sure that we are not increasing vulnerability through our interventions?” (AKP, 2010b:10). This 
is also one of the key questions of the climate lens (Figure 4). The long lifespan of much urban infrastructure makes 
it particularly important to be forward looking and consider the potential side effects of interventions (Sanchez-
Rodriguez, 2009).

6.2 Local area-based planning

The factors influencing adaptive capacities in urban and rural areas can be quite distinct (OECD, 2009), and beyond 
major cities and urban agglomerations, planning often needs to take into account more complex and dynamic 
landscapes in which agriculture and forestry activities may dominate. Therefore, a common objective of sub-national 
area-based planning is to reconcile conservation and development objectives, such as supporting nature-based 
tourism or maintaining other ecosystem goods and services, while still supporting activities such as agriculture, 
aquaculture or forestry. The presence of resilient natural or less-intensively managed ecosystems in the landscape 
can also be important to people’s livelihoods and capacity to adapt (AKP 2010c; Gilman et al., 2008; Heller and 
Zavaleta, 2009; Millar, Stephenson and Stephens, 2007; WWF, 2009). 

National programmes and plans on climate change in developing and lower-middle income countries often 
emphasise natural resource management and ecosystem-based adaptation (Stucki and Smith, 2010). For instance, 
Bangladesh’s National Adaptation Programme for Action (NAPA), launched with the UNFCCC in November 2005, 
gave a high priority to coastal afforestation, which was approved for funding via the Global Environment Facility 
(AKP, 2010f; MoEF, 2005). These national level frameworks can be very supportive of local initiatives, and indeed, 
some rural communities have a lot of experience in responding to climate variability and change (AKP, 2010d) (see 
also Scott & Weston, 2011).

Decentralisation has created opportunities for local government agencies to become more accountable to their 
constituencies. However, the most appropriate entry points for mainstreaming climate change adaptation in local 
government depend upon the details of the individual administrative system, and these vary widely from country to 
country (OECD, 2009). For example, Byron, a coastal shire in New South Wales, Australia, has adopted a strategic plan 
for specific temperature increases, sea-level rise, change in rainfall intensities and storm surges. As a result, climate 
change planning scenarios have been taken into account in all relevant plans, for example, with infrastructure, land 
use and development. Moreover, this strategy includes the possibility to update key climate parameters based on 
IPCC and national reports and recommendations. As a result, the construction plans of a new town library had to 
be adjusted to take into account that it fell within an expanded flood zone (Hamin and Gurran, 2009). The need for 
balancing bottom-up and top-down processes to improve adaptation is particularly critical at the local level. Inputs 
from sub-national actors are likely to be critical to successful adaptation actions (OECD, 2009). Planning processes 
should provide channels through which lessons and experiences at the local level can influence decision-making at 
higher levels, and ensure that higher-level decisions and programmes incorporate local strategies and actions.  
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7Lessons learned 
and strategies 

Planning processes and capacities vary substantially among countries. Nevertheless, the experiences of national, 
sub national and sectoral planning initiatives suggest that there are common constraints and opportunities to 
mainstreaming adaptation to climate change. In the following sections, a few of the major lessons learned for 
development planning from theory and practices in the Asia-Pacific region are outlined.

7.1 Inform and engage

Strengthen capacities to use climate information 
Most national climate change adaptation plans and strategies in developing countries place an emphasis on 
strengthening the use of climate information. Specific recommendations include expanding climate observation 
networks, developing tools and models for climate risk assessment, and introducing techniques for communicating 
the uncertainties associated with climate projections and impact assessments (Agrawala and van Aalst, 2008; OECD, 
2009). Improving the relevance, accessibility and usefulness of information requires attention to the needs and 
practical experience of practitioners, rather than a reliance on just science (Cash, Borck, and Patt, 2006; Moser and 
Leurs, 2008).

A key issue concerning knowledge is improving the understanding of and capacity to deal with uncertainty. Most 
climate variables cannot be projected with confidence for the time scale required by development planning, 
especially at sub-national levels. Moreover, development activities are often susceptible to changes in climate 
extremes, rather than average conditions. These are even less well understood. Future vulnerability and risk may 
not be closely related to historical patterns, and thus provide only a rough guide to adaptation actions. These 
challenges are not likely to disappear, but need to be considered. 

Enable locally appropriate responses
Factors that influence vulnerability and adaptive capacity are highly context-specific. Therefore, national plans 
and policies should enable local responses. Support for local planning processes will need to include resources 
and procedures to improve the understanding of short and long term climate risks and adaptation options (OECD, 
2009). Stakeholder engagement at the local level is also widely recognised as crucial to mainstreaming throughout 
the policy cycle. The private sector and local communities have key roles in economic development and thus are 
critical to the effectiveness of mainstreaming efforts on the ground. The exclusion of local insight and knowledge 
concerning adaptation remains a major limitation to adaptation planning and provides a strong argument for the 
introduction of more efforts aimed at improving the amount of participation and local deliberation in such exercises 
(Ayers, 2011).

The need for greater stakeholder engagement in planning adaptation is frequently acknowledged. In fact, most 
commentators emphasise the need for the involvement of scientists, practitioners, and decision-makers. However, 
many also believe that wider public involvement is needed. As Innes and Booher put it, “Citizens need to make a 
difference and planners need to believe their work is professionally responsible”(Innes and Booher, 2004). Existing 
planning systems often limit wider engagement and deliberation. Improving transparency and accountability in 
adaptation planning is an issue that has not been sufficiently addressed in discussions concerning mainstreaming. 
One can, for example, ask in practice: who gains and who loses (Flyvbjerg, 2001).

7.2 Screen and assess

Screen risks
Planning and policy frameworks for mainstreaming provide guidance for governments on how to incorporate 
adaptation concerns into normal administrative procedures. They often include or refer to tools that can 
systematically screen and review plans, policies, programmes and projects.  

This screening or identification of climate risks associated with policies, plans, programmes and projects is a 
component of most mainstreaming frameworks, and aims to identify the extent to which climate change, risks 
and vulnerability have been considered or addressed and whether more should be done (Klein et al., 2007). 
Opportunities for mainstreaming climate change adaptation into official development assistance, for example, have 
been identified through portfolio screening (Klein et al., 2007). When high risks are identified, further assessment 
and follow-up may be warranted.

Assess risks and adaptation options
Thorough and well organised assessments should inform development planning and help to identify and evaluate 
risks and adaptation options that are specific to the decision or policy problem. Assessments have evolved beyond 
their early linear hazards model to include a consideration of current climate, policies and other development 
factors (Füssel, 2007).

Many guides to conducting assessments have been developed, and some studies have evaluated their relative 
strengths and weaknesses (Perkins, Ojima, and Correll, 2007; Smith et al., 2009). Füssel (2008), for example, used 
14 criteria to evaluate the suitability of five international guidelines on impact and adaptation assessment for use in 
national and regional assessments of public health. He concluded that although several guides that were based on 
risk management frameworks were useful, no individual guide covered all the major issues. 

Weaknesses in existing plans in developed countries suggest that guides are not being used often enough. For 
instance, studies by Preston and colleagues (2011) evaluated a set of 57 adaptation plans from Australia, United 
Kingdom and the United States against 19 planning process criteria (Preston, Westaway and Yuen, 2011). Following 
this, they found many gaps; in particular, insufficient attention was paid to non-climatic factors, and factors 
influencing adaptive capacity were ignored. Most options focused on capacity-building, while few focused on actions 
that would reduce vulnerability. Situations in which climatic factors have a considerable influence on a decision, and 
where risks due to climate change are likely to increase significantly, should be prioritised for detailed assessment 
(Füssel, 2007).

7.3 Allocate and coordinate

Start with existing policies and plans 
Mainstreaming should start with existing policies, plans and institutions, as these often embody important 
experiences and may already address key development issues (Dovers, 2009). Thus, in many instances, a key 
opportunity is to simply implement environment and development measures that have already been identified 
(Dovers and Hezri, 2010). Adaptation or “mainstreaming” in these situations becomes just another rationale for 
making investments and taking action. Of course the factors hindering implementation of existing policies and 
plans may also be obstacles to mainstreaming. “No-regrets” strategies (see Section 5.2) can be particularly valuable 
(Hallegatte, 2009). Prioritising such options represents a low cost and low risk way to mainstream adaptation into 
development. Detailed and reliable projections of future climate are not essential for such policies (Füssel, 2007).
Broaden constituencies beyond environment agencies
For mainstreaming to be effective, it is important that climate change adaptation is seen as a development rather 
than an environmental issue.  Typically, the initial response of governments has been to allocate responsibilities 
for adaptation to environmental agencies. In the developing world this is a constraint.9  When responsibilities are 
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shifted to a ministries and agencies  more directly concerned with development it is more likely that the significance 
of climate change adaptation will be acknowledged by decision-makers, allocated an adequate budget and responses 
integrated into development planning. Adequate financial support for integration activities is crucial; otherwise 
well-meaning plans are unlikely to be implemented. 9  The issue of visibility creates a paradox. The benefits of 
mainstreaming are likely to be harder to attribute to a particular intervention and as a consequence it is less likely 
to  be supported. 

Broaden constituencies beyond environment agencies
For mainstreaming to be effective, it is important that climate change adaptation be seen as a development issue, 
rather than an environmental one. Typically, the initial response of governments has been to allocate responsibilities 
for adaptation to environmental agencies. In the developing world, this is a constraint (Agrawala and van Aalst, 
2008). When responsibilities are shifted to ministries and agencies more directly concerned with development, it is 
more likely that the significance of climate change adaptation will be acknowledged by decision-makers and given 
an adequate budget, and that responses will be integrated into development planning. In this context, however, 
there is one disadvantage to mainstreaming: by reducing the visibility of adaptation measures, it could make it 
harder to attribute the resulting benefits, and as a result to build broader support for adaptation efforts. 

Manage policy conflicts
Conflicts with other priorities are another obstacle to mainstreaming adaptation. Governments prioritise poverty 
reduction and other development objectives, making it hard to divert resources and funding to actions that do not 
show clear and immediate benefits. This is especially true when mainstreaming is perceived to generate extra costs 
and complexity. Differences in stakeholders’ interests may also prevent consideration of long-term benefits. For 
example, the conversion of mangroves to shrimp farms and infrastructure development in low-lying coastal areas 
may both yield short term gains, but ultimately lead to greater vulnerability to sea-level rise and storm surges. 

7.4 Review and learn

Learn from projects but recognise their limitations too
While mainstreaming frameworks often praise the value of pilot projects, it must be recognised that a project 
oriented approach has limitations that also arise with development in general. Most development projects receive 
funding for three to five years and thus might not contribute to reducing climate risks in the long term. As climate 
change adaptation actions are proactive measures that involve building capacity and reducing risks, they are likely 
to be less attractive than other more visible activities such as investments in infrastructure. 

Learning should not be restricted to just climate change policy and adaptation plans. In fact, as there is little long 
term experience with these, it often makes more sense to analyse related policy and planning experiences, for 
example, in disaster or investment risk management and to cautiously borrow insights (Dovers and Hezri, 2010; 
Lebel, Grothmann and Siebenhüner, 2010).

Monitor and learn
Planning processes that attempt to bring climate change considerations into poverty reduction, water resources or 
disaster management should treat policies and projects as experiments. Monitoring and evaluation of adaptation 
strategies is important because of the large uncertainties associated with both climate change and the impacts of 
newly formulated policies and projects (Lebel, Krawanchid et al., 2010; Lebel, Sinh and Nikitina, 2010). Monitoring is 
needed to evaluate whether projects meet their climate adaptation objectives, and what other benefits or adverse 
impacts they may have on the environment and development. Ways of obtaining continuous feedback that enables 
implementation to be adjusted as it proceeds should be included from the start. The system should also be open to 
ad hoc contributions that identify previously unknown risks and impacts (Swanson and Bhadwal, 2009).

Although the need to monitor and review is stressed in most guides and frameworks, how to achieve this is often 
left unspecified (Preston, Westaway and Yuen, 2011). The way plans and policies are evaluated is an important issue. 
Huitema and colleagues (2011), carried out a meta-analysis of 259 evaluations of climate policies from six countries 
in Europe and found that few took into account complexity or were either participatory or reflexive (i.e. questioned 
official policy goals) (Huitema et al., 2011). Evaluators were often based in universities, research institutes or 
consultancy firms, and around a third of the evaluations were commissioned. 

8Limitations and 
conclusions  

Mainstreaming adaptation in development is not a panacea. Individual issues, details and institutional contexts 
significantly affect its implementation. The proliferation of issues concerning mainstreaming, can lead to frustration 
or scepticism in targeted national governments. Several commentators have noted that mainstreaming initiatives 
create more work for administrative staff and may lead to mainstreaming fatigue or overload (Agrawala and van 
Aalst, 2008).

Experiences with mainstreaming adaptation into planning in Asia have not always matched the expectations generated 
by generic frameworks and strategies. Mainstreaming discourses such as those calling for greater integration or 
poverty reduction are hard to oppose directly, but in practice may be harder to pursue than proponents realise.

With respect to flood management, nobody is against protection (Lebel, Sinh et al., 2009), just as in water resources 
management, nobody is against food security (Molle and Floch, 2008), and in development, nobody is against poverty 
reduction (Molle, 2008). Yet, such justifications for mainstreaming climate change adaptation into development do 
not remove the need for public scrutiny of the distribution of benefits, burdens and risks (Lebel 2007; Lebel, Foran 
et al., 2009). 

It must also be stressed that mainstreaming is not the only possible response when the issue of adaptation to 
climate change is raised. Others are to ignore the issue or deal with it separately. Mainstreaming may also be less 
important when there is a high certainty that the risks being considered are relatively independent of other factors 
in development and can be addressed with discrete targeted actions with few side effects. 

There are several useful guides to help think of ways to integrate adaptation concerns into development planning. 
Some of the features of climate change adaptation as a planning problem are familiar, whereas others are not. This 
implies that a mixture of building on existing plans and processes and innovation will be needed. The details of 
planning how responsibilities are divided within public administration and the over-arching laws and institutions that 
frame planning activities are all important to mainstreaming and are relatively under-studied. Theory and empirical 
research suggest some ways forward, but much more critical reflection on current planning practices is required to 
effectively identify entry and leverage points for integrating climate change adaptation into development planning.
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