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Executive Summary

The issue of climate change can seem remote, compared with such immediate
problems as poverty, disease and economic stagnation. Yet, climate change can
directly affect the efficiency of resource investments and eventual achievement
of many development objectives. How development occurs also has implications
for climate change itself and the vulnerability of societies to its impacts. There
is therefore a need to link climate change considerations with development
priorities.

Considerable analytical work has already been done on how development can be
made climate-friendly in terms of helping reduce greenhouse gas emissions
which cause climate change, although implementation remains a challenge.
Much less attention has been paid to how development can be made more
resilient to the impacts of climate change. In a narrow engineering sense, it could,
for example, involve taking into account impacts such as sea level rise and glacial
lake outburst floods in the siting and design of bridges and other infrastructure.
At a policy level it could involve considering the implications of climate change
on a variety of development activities including poverty reduction, sectoral
development, and natural resource management. Bridging the gap between the
climate change and development communities, however, requires more than a
simple dialogue. This is because they have different priorities, often operate on
different time and space scales, and do not necessarily speak the same language.
Specific information is therefore needed on the significance of climate change for
development activities along with operational guidance on how best to respond
to it within the context of other pressing social priorities.

This volume synthesises the results of an OECD project on the opportunities
and trade-offs faced in “mainstreaming” responses to climate change in
development planning and assistance. Six country case studies reviewed
climate change impacts and vulnerabilities, analysed relevant national plans
and aid portfolios and examined in depth selected areas of natural resource
management where climate change is closely intertwined with development:
water resource management on the Nile in Egypt, coastal mangroves in Fiji
and Bangladesh, glacier retreat and water resource management in Nepal,
economic development and natural resource management on Mount
Kilimanjaro in Tanzania, and forestry and agriculture in Uruguay. A primary
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focus of this work was on mainstreaming adaptation to the impacts of climate
change, although links between greenhouse gas mitigation, natural resource
management and development priorities were also considered.

A summary assessment

Several findings have emerged from this work which reinforce the need for, and
the challenges faced in, taking climate change into account in development
planning and activities.

Climate change is already affecting development

In addition to natural climate variability, long-term trends and climate change
are already having a discernible impact on development. This is particularly
the case for the impacts of glacier retreat and increased risk of glacial lake
outburst flooding which are closely related to observed trends in rising
temperatures. Clearly, a diverse range of development activities, from design
of hydropower facilities to rural development and settlement policies, will
need to adapt to the impacts of both current and future climate risks.

Future climate change impacts may also need 
consideration in development planning

Even in cases where the impacts of climate change are not yet discernible,
scenarios of future impacts may already be sufficient to justify building some
adaptation responses into planning. One reason is that it could be more cost-
effective to implement adaptation measures early on, particularly for long-lived
infrastructure. Another reason is that, in many contexts, current development
activities may irreversibly constrain future adaptation to the impacts of climate
change. This could be true, for example, in the case of destruction of coastal
mangroves, or development of human settlements in areas that are likely to be
particularly exposed to climate change. In such instances, even near term
policies may need to consider the long-term implications of climate change.

A significant portion of development assistance 
is directed at climate-sensitive activities

An analysis of the composition of Official Development Assistance flows to
the six case study countries indicates that a significant portion is directed at
activities potentially affected by climate risks, including climate change.
Expressed as a percentage of total national official flows, estimates range from
as high as 50-65 per cent in Nepal to 12-26 per cent in Tanzania. While any
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classification of this nature suffers from oversimplification, the analysis
underscores the fact that consideration of climate risks is often important for
development investments and projects.

Development activities routinely overlook climate 
change and often even climate variability

Some weather and climate considerations are routinely taken into account in a
wide range of activities, from crop selection to the design of highways and energy
generation facilities. However, not all climate risks are being incorporated in
decision making, even with regard to natural weather extremes. Nor are practices
that take into account historical climate necessarily suitable under climate
change. Many planning decisions focus on shorter timescales and tend to neglect
the longer-term perspective. An analysis of national development plans, poverty
reduction strategy papers, sectoral strategies and project documents in climate-
sensitive sectors indicates that such documents generally pay little or no
attention to climate change, and often only limited attention to current climate
risk. Even when climate change is mentioned, specific operational guidance on
how to take it into account is generally lacking.

Barriers to mainstreaming climate change

Why is it so difficult to implement and mainstream responses to climate change
– particularly adaptation – within development activity? Lack of awareness of
climate change within the development community and limitations on resources
to implement response measures are the most frequently cited explanations.
They may well hold true in many situations, but underlying them is a more
complex web of reasons.

Segmentation and other barriers within 
governments and donor agencies limit 
mainstreaming

Climate change expertise is typically housed in environment departments of
governments and donor agencies which have limited leverage over sectoral
guidelines and projects. Sectoral managers and country representatives may
also face “mainstreaming overload”, with competing agendas such as gender,
governance and environment vying for integration within core development
activities. Many development projects continue to be funded over three to five
year time horizons, and as such may not be the best vehicle for long-term
climate risk reduction. Adaptation to climate change may also have more
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difficulty attracting resources than more visible activities such as emergency
response, post-disaster recovery and reconstruction, where funding modalities
are better established.

Available climate information is often not directly 
relevant for development-related decisions

Development activities are sensitive to a broad range of climate variables – only
some of which can be reliably projected by climate models. Temperature, for
example, is typically easier to project than rainfall. Climate extremes, which are
often critical for many development-related decisions, are much more difficult
to project than mean trends. There is also a mismatch between the time and
space scales of climate change projections and the information needs of
development planners. For example, the primary sensitivity of development
activities to climate is at a local scale (such as a watershed or a city), for which
credible climate change projections are often lacking.

Sometimes there are trade-offs between climate 
and development objectives

Mainstreaming could also prove difficult to carry out because of direct
trade-offs in certain cases between development priorities and the actions
required to deal with climate change. Governments and donors confronting
pressing challenges, such as poverty and inadequate infrastructure, have few
incentives to divert scarce resources to investments that are perceived as not
paying off until climate change impacts fully manifest themselves. Putting a
real value on natural resources and deciding when not to develop coastal areas
or hillsides may also be seen as hampering development. At the project level,
mainstreaming can be thought of as complicating operating procedures with
additional requirements or considerations, or raising costs. In addition,
short-term economic benefits that often accrue to a few in the community
can crowd out longer-term considerations such as climate change. Shrimp
farming, mangrove conversion and infrastructure development, for example,
provide employment and boost incomes, but they may also promote
maladaptation and increase the vulnerability of critical coastal systems to
climate change impacts.
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Opportunities for the road ahead

Several opportunities exist for more effective integration of climate change
considerations within development activities.

Making climate information more relevant 
and usable

Development practitioners need access to credible and context-specific climate
information as a basis for decisions. This includes information on the cost
and effectiveness of integrating adaptation or mitigation measures within
development planning. Perhaps even more fundamental in the case of
adaptation is information on the impacts of climate change and variability on
particular development activities. While it would be naïve to call for a significant
reduction in scientific uncertainty in climate model projections, more can be
done to facilitate transparent communication of this uncertainty to development
practitioners. Analysis of the costs and distributional aspects of adaptation could
also assist sectoral decision makers in determining the degree to which they
should integrate such responses within their core activities.

Developing and applying climate risk screening 
tools

In addition to improving the quality of climate information, tools and
approaches are needed to assess the potential exposure of a broad range of
development activities to climate risks and to prioritise responses. Also
needed are more sophisticated screening tools at the project level, in order to
identify the key variables of relevance to the project, how they are affected by
climate change and what implications this has on the viability of the project.
Field-testing of such screening tools and their diffusion to a wide range of
project settings could greatly advance the integration of climate risks in
development activities.

Identifying and using appropriate entry points 
for climate information

Identification of appropriate entry points for climate change information in
development activities is greatly needed. Potential entry points for the use of
climate information and for integrating adaptation include land use planning,
disaster response strategies and infrastructure design. Environmental Impact
Assessments (EIAs) could be another entry point for mainstreaming both
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mitigation and adaptation. The implications of projects for greenhouse gas
emissions could be included in EIA checklists. However, EIA guidelines would
need to be broadened to include consideration of climate change impacts.
This is because current guidelines only consider the impact of a project or
activity on the environment, and not the impact of the environment on the
project. It is also important to embed climate change considerations within
planning mechanisms and ensure that the responsibility for co-ordination lies
with an influential department. Furthermore, attention should be given not
only to investment plans but also to legislation.

Shifting emphasis to implementation, as opposed 
to developing new plans

In many instances, rather than requiring radically new responses, climate
change only reinforces the need for implementation of measures that already
are, or should be, environmental or development priorities. Examples include
water or energy conservation, forest protection and afforestation, flood
control, building of coastal embankments, dredging to improve river flow and
protection of mangroves. Often such measures have already been called for in
national and sectoral planning documents but not successfully implemented.
Reiteration of the measures in elaborate climate change plans is unlikely to
have much effect on the ground unless barriers to effective implementation of
the existing sectoral and development plans are confronted. Putting the
spotlight on implementation, therefore, could put the focus on greater
accountability in action on the ground.

Encouraging meaningful co-ordination 
and the sharing of good practices

Institutional mechanisms need to be developed to forge links between
mainstreaming initiated under the international climate change regime and the
risk management activities of national and sectoral planners. A corollary link
could be between activities initiated to achieve development objectives, such as
the Millennium Development Goals, and more bottom-up consideration of the
impacts of climate change. Greater engagement of the private sector and local
communities in mainstreaming efforts is also needed. Another priority that has
not received sufficient attention is trans-boundary and regional co-ordination.
Most climate change action and adaptation plans are at the national level while
many impacts cut across national boundaries. Meaningful integration of a range
of climate risks, from flood control to dry season flows to glacial lake hazards,
would require greater co-ordination on data collection, monitoring and policies
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at the regional level. Finally, operational guidance on comprehensive climate
risk management in development is needed to facilitate policy coherence, allow
for joint building of experience and promote sharing of tools and experiences
within and among governments and development co-operation agencies.
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005 21



ISBN 92-64-01275-3

Bridge Over Troubled Waters

Linking Climate Change and Development

© OECD 2005
References

van Aalst, M. and S. Bettencourt (2004). “Vulnerability and Adaptation in Pacific Island
Countries”, in A. Mathur, I. Burton and M. van Aalst (eds.), An Adaptation Mosaic: A
Sample of Emerging World Bank Work in Climate Change Adaptation, World Bank,
Washington.

Abu-Zeid, M. and S. Abdel-Dayem (1992), “Egypt Programmes and Policy Options for
Facing the Low Nile Flows”, in M.A. Abu-Zeid and A.K. Biswas (eds.), Climatic
Fluctuations and Water Management, Butterworths and Heinemann, Oxford, pp. 48-58.

Adger, W.N. et al. (2003), “Adaptation to Climate Change in the Developing World”,
Progress in Development Studies, Vol. 3, No. 3, pp. 179-95.

Agrawala, S. (2004), “Mainstreaming Adaptation in Development Planning and
Assistance”, presented at the OECD Global Forum on Sustainable Development:
Development and Climate Change, Paris, 11-12 November.

Agrawala, S. and M. Berg (2002), “Development and Climate Change Project: Concept
Paper on Scope and Criteria for Case Study Selection”, COM/ENV/EPOC/DCD/
DAC(2002)1/Final, OECD, Paris.

Agrawala, S. and M.A. Cane (2002), “Sustainability: Lessons from Climate Variability and
Climate Change”, Columbia Journal of Environmental Law, Vol. 27, No. 2, pp. 309-21.

Ahmed, A.U. (2002), “Reviewing the Policy Regime in Relation to Water Resources
Vulnerability to Climate Change in Bangladesh”, presented at the National
Dialogue on Water and Climate, Dhaka, 12-14 December.

Ahmed, A.U. (2003), “Climate Change and Development in Bangladesh”, consultant
report for the OECD Development and Climate Change Project.

Ahmed, A.U. (2005), “Adaptation Options for Managing Water-related Extreme Events
under Climate Change Regime: Bangladesh Perspectives”, in M.M.Q. Mirza and
Q.K. Ahmad (eds.), Climate Change and Water Resources in South Asia, Taylor and
Francis, London/Leiden.

Ahmed, A.U. et al. (1998), “Vulnerability of Forest Ecosystems of Bangladesh to Climate
Change”, in S. Huq et al. (eds.), Vulnerability and Adaptation to Climate Change for
Bangladesh, Kluwer Academic Publishers, Dordrecht, pp. 93-111.

Altmann, J. et al. (2002), “Dramatic change in local climate patterns in the Amboseli
Basin, Kenya”, African Journal of Ecology, Vol. 40, No. 3, pp. 248-51.

Baethgen, W.E. (1997), “Vulnerability of the agricultural sector of Latin America to
climate change”, Climate Research, Vol. 9, No. 1-2, pp. 1-7.

Baethgen, W.E. and D.L. Martino (2004), “Mainstreaming Climate Change Responses in
Economic Development of Uruguay”, presented at the OECD Global Forum on
Sustainable Development: Development and Climate Change, Paris, 11-12 November,
ENV/EPOC/GF/SD/RD(2004)2/FINAL, OECD, Paris.
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005 147



REFERENCES
Barthelet, P., L. Terray and S. Valcke (1998), “Transient CO2 experiment using the
ARPEGE/OPAICE non flux corrected coupled model”, Geophysical Research Letters,
Vol. 25, No. 13, pp. 2277-80.

Boville, B.A. and P.R. Gent (1998), “The NCAR Climate System Model, Version One”,
Journal of Climate, Vol. 11, pp. 1115-30.

Broad, K. and S. Agrawala (2000), “The Ethiopia Food Crisis: Uses and Limits of Climate
Forecasts”, Science, Vol. 289, pp. 1693-94.

Burton, I. and M. van Aalst (1999), “Come Hell or High Water: Integrating Climate
Change Vulnerability and Adaptation into Bank Work”, World Bank Environment
Department Papers, No. 72, Climate Change Series, World Bank, Washington.

Burton, I. and M. van Aalst (2004), “Look Before You Leap: A Risk Management Approach
for Incorporating Climate Change Adaptation into World Bank Operations”, World
Bank, Washington.

Church, J.A. et al. (2001), “Changes in Sea Level”, in IPCC, Climate Change 2001: The
Scientific Basis, Cambridge University Press, Cambridge, pp. 639-93.

Conway, D. (2002), “Extreme Rainfall Events and Lake Level Changes in East Africa:
Recent Events and Historical Precedents”, in E.O. Odada and D.O. Olago (eds.), The
East African Great Lakes: Limnology, Palaeolimnology and Biodiversity, Advances in Global
Change Research, Vol. 12, Kluwer Academic Publishers, Dordrecht, pp. 63-92.

Conway, D. (2005), “From headwater tributaries to international river basin: observing
and adapting to climate variability and change in the Nile Basin”, Global
Environmental Change, Vol. 15, No. 2, pp. 99-114.

Conway, D. et al. (1996), “Future availability of water in Egypt: the interaction of global,
regional and basin scale driving forces in the Nile Basin”, Ambio, Vol. 25, No. 5,
pp. 336-42.

Corfee-Morlot, J. and S. Agrawala (2004), “The Benefits of Climate Policy”, Global
Environmental Change, Vol. 14, No. 3, pp. 197-99.

Council of the European Union (2004), “Council Conclusions: Climate Change in the
Context of Development Co-operation”, http://register.consilium.eu.int/pdf/en/04/st15/
st15164.en04.pdf.

Cubasch, U. et al. (2001), “Projections of future climate change”, in IPCC, Climate
Change 2001: The Scientific Basis, Cambridge University Press, Cambridge.

Department of Hydrology and Meteorology (2005), Tsho Rolpa GLOF Risk Reduction
Project website, Ministry of Environment, Science and Technology, Government of
Nepal, Kathmandu, www.dhm.gov.np/tsorol/index.htm.

Emori, S. et al. (1999), “Coupled ocean-atmosphere model experiments of future
climate change with an explicit representation of sulfate aerosol scattering”,
Journal of the Meteorological Society of Japan, Vol. 77, No. 6, pp. 1299-1307.

Eriksen, S. and L.O. Næss (2003), Pro-Poor Climate Adaptation – Norwegian Development
Co-operation and Climate Change Adaptation: An Assessment of Issues, Strategies and
Potential Entry Points, CICERO Report 2003:02, Center for International Climate and
Environmental Research, Oslo.

European Commission (2003), “Communication from the Commission to the Council and
European Parliament: Climate Change in the Context of Development Co-operation”,
COM(2003)85FINAL, European Commission, Brussels, http://europa.eu.int/eur-lex/en/
com/cnc/2003/com2003_0085en01.pdf.
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005148



REFERENCES
Feresi, J. et al. (1999), “Climate Change Vulnerability and Adaptation Assessment for
Fiji”, draft, November.

Flato, G.M. et al. (2000), “The Canadian Centre for Climate Modelling and Analysis
global coupled model and its climate”, Climate Dynamics, Vol. 16, No. 6, pp. 451-67.

Gordon, C. et al. (2000), “The simulation of SST, sea ice extents and ocean heat transports
in a version of the Hadley Centre coupled model without flux adjustments”, Climate
Dynamics, Vol. 16, No. 2-3, pp. 147-68.

Gordon, H.B. and S.P. O’Farrell (1997), “Transient climate change in the CSIRO coupled
model with dynamic sea ice”, Monthly Weather Review, Vol. 125, No. 5, pp. 875-907.

Halcrow and Associates (2001), “Options for the Ganges Dependent Area, Draft Final
Report (Vol. 2)”, report for Water Resources Planning Organization, Ministry of
Water Resources, Dhaka.

Hay, S.I. et al. (2002), “Climate change and the resurgence of malaria in the East African
highlands”, Nature, Vol. 415, No. 6874, pp. 905-9.

Hemp, A. (2003), “Climate Impacts and Responses in Mount Kilimanjaro”, consultant
report for the OECD Development and Climate Change Project.

Hemp, A. (2005), “Climate change driven forest fires marginalize the impact of ice cap
wasting on Kilimanjaro”, Global Change Biology, Vol. 11, No. 7, pp. 1013-1023.

Hudson, R.A. and S.W. Meditz (eds.) (1990), Uruguay, A Country Case Study, Federal
Research Division, Library of Congress, Washington.

Hulme, M. et al. (2000), Using a Climate Scenario Generator for Vulnerability and Adaptation
Assessments: MAGICC and SCENGEN Version 2.4 Workbook, Climatic Research Unit,
University of East Anglia, Norwich.

Huq, S. (2004), “International policy in supporting adaptation”, Insights (quarterly
journal of id21, Institute of Development Studies), No. 53, December, p. 3.

Huq, S. (2002), “Lessons Learned from Adapting to Climate Change in Bangladesh”,
submission to Climate Change Team, World Bank, www.iied.org/docs/climate/
lessons_oct02.pdf.

Huq, S. et al. (eds.) (1999), Vulnerability and Adaptation to Climate Change for Bangladesh,
Kluwer Academic Publishers, Dordrecht.

IEA (2002), World Energy Outlook, OECD/IEA, Paris.

IFRC (2002), World Disasters Report 2002: Focus on Reducing Risk, International Federation
of Red Cross and Red Crescent Societies, Geneva.

IPCC (1995), IPCC Second Assessment: Climate Change 1995, Cambridge University Press,
Cambridge.

IPCC (2001a), Climate Change 2001: The Scientific Basis, Cambridge University Press,
Cambridge.

IPCC (2001b), Climate Change 2001: Impacts, Adaptation and Vulnerability, Cambridge
University Press, Cambridge.

Ives, J.D. (1986), “Glacial Lake Outburst Floods and Risk Engineering in the Himalaya”,
ICIMOD Occasional Paper No. 5, International Centre for Integrated Mountain
Development, Kathmandu.

JICA (1991), “Plan Quinquenal de Forestación Nacional de la República Oriental del
Uruguay”, Final Report, March, Japan International Co-operation Agency.
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005 149



REFERENCES
Johns, T.C. et al. (1997), “The second Hadley Centre coupled ocean-atmosphere GCM:
Model description, spinup and validation”, Climate Dynamics, Vol. 13, No. 2,
pp. 103-34.

Jones, R. et al. (2004), “Assessing Future Climate Risks”, in B. Lim and E. Spanger-Siegfried
(eds.), Adaptation Policy Framworks for Climate Change: Developing Strategies, Policies and
Measures, Cambridge University Press, Cambridge, pp. 119-43.

Kaser, G. et al. (2004), “Modern glacier retreat on Kilimanjaro as evidence of climate
change: Observations and facts”, International Journal of Climatology, Vol. 24, No. 3,
pp. 329-39.

Klein, R.J.T. (2001), Adaptation to Climate Change in German Official Development
Assistance: An Inventory of Activities and Opportunities, with a Special Focus on Africa,
Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ), Eschborn.

Koshy, K. and L. Philip (2002), “Capacity Enhancement for the Pacific”, Tiempo, Vol. 45,
No. 9, pp. 1-9.

Lal, P.N. (1990), “Conservation or Conversion of Mangroves in Fiji: An Ecological
Economic Analysis”, Occasional Paper 11, Environmental Policy Institute, East-West
Center, Honolulu.

Leclainche, Y. et al. (2001), “The role of sea ice thermodynamics in the Northern
Hemisphere climate as simulated by a global coupled ocean-atmosphere model”, IPSL
Note 21, October, Institut Pierre-Simon Laplace des sciences de l’environnement,
Paris.

Liu, X. and B. Chen (2000), “Climatic Warming in the Tibetan Plateau During Recent
Decades”, International Journal of Climatology, Vol. 20, No. 14, pp. 1729-42.

Manabe, S. et al. (1991), “Transient responses of a coupled ocean-atmosphere model to
gradual changes of atmospheric CO2 – Part I: Annual mean response”, Journal of
Climate, Vol. 4, No. 8, pp. 785-818.

McAveney, B.J. et al. (2001), “Model Evaluation”, in IPCC, Climate Change 2001: The
Scientific Basis, Cambridge University Press, Cambridge, pp. 471-524.

Mool et al. (2002), Inventory of Glaciers, Glacial Lakes and Glacial Lake Outburst Floods:
Monitoring and Early Warning Systems the Hindu Kush-Himalayan Region: Nepal,
International Centre for Integrated Mountain Development, Kathmandu.

Munasinghe, M. (2002), Analysing the nexus of sustainable development and climate change:
An overview, COM/ENV/EPOC/DCD/DAC(2002)2/FINAL, OECD, Paris.

Nakicenovic, N. and R. Swart (eds.) (2000), Emissions Scenarios: A Special Report of
Working Group III of the Intergovernmental Panel on Climate Change, Cambridge
University Press, Cambridge.

Nunn, P. et al. (1993), Assessment of Coastal Vulnerability and Resilience to Sea Level Rise and
Climate Change, Case Study – Viti Levu Island, Fiji, Phase 1: Concepts and Approach,
Technical Report, South Pacific Regional Environment Programme, Apia.

OECD (2000), DAC Statistical Reporting Directives, www.oecd.org/dac/stats/dac/directives.

OECD (2001), The DAC Guidelines – Strategies for Sustainable Development: Guidance for
Development Co-operation, OECD, Paris.

OECD (2003a), Development and Climate Change in Nepal: Focus on Water Resources and
Hydropower, COM/ENV/EPOC/DCD/DAC(2003)1/FINAL, OECD, Paris.
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005150



REFERENCES
OECD (2003b), Development and Climate Change in Bangladesh: Focus on Coastal Flooding
and the Sundarbans, COM/ENV/EPOC/DCD/DAC(2003)3/FINAL, OECD, Paris.

OECD (2003c), Development and Climate Change in Fiji: Focus on Coastal Mangroves, COM/
ENV/EPOC/DCD/DAC(2003)4/FINAL, OECD, Paris.

OECD (2003d), Development and Climate Change: Focus on Mount Kilimanjaro, COM/ENV/
EPOC/DCD/DAC(2003)5/FINAL, OECD, Paris.

OECD (2003e), List of Aid Recipients (as of 1 January 2003), http://www.oecd.org/
dataoecd/35/9/2488552.pdf.

OECD (2004a), Development and Climate Change in Egypt: Focus on Coastal Resources and the
Nile, COM/ENV/EPOC/DCD/DAC(2004)1/FINAL, OECD, Paris.

OECD (2004b), Development and Climate Change in Uruguay: Focus on Coastal Zones,
Agriculture and Forestry, COM/ENV/EPOC/DCD/DAC(2004)2/FINAL, OECD, Paris.

OECD (2004c), International Development Statistics Online Databases, www.oecd.org/
dac/stats/idsonline.

Pócs, T. (1976), “The Role of the Epiphytic Vegetation in the Water Balance and Humus
Production of the Rain Forests of the Uluguru Mountains, East Africa”, Boissiera,
Vol. 24, pp. 499-503.

Power, S.B. et al. (1998), A Coupled General Circulation Model for Seasonal Prediction and
Climate Change Research, BMRC Research Report No. 66, Bureau of Meteorology
Research Centre, Melbourne.

Rahman, A. and M. Alam (2003), Mainstreaming Adaptation to Climate Change in Least
Developed Countries (LDCs) – Working Paper 2: Bangladesh Country Case Study,
International Institute for Environment and Development, London.

Raksakulthai, V. (2003), “Nepal’s Hydropower Sector: Climate Change, GLOFs, and
Adaptation”, consultant report for the OECD Development and Climate Change
Project.

Rana, B. et al. (2000), “Hazard Assessment of the Tsho Rolpa Glacier Lake and Ongoing
Remediation Measures”, Journal of Nepal Geological Society, Vol. 22, pp. 563-70.

Raper et al. (1996), “Global Sea-Level Rise: Past and Future”, in J.D. Milliman and
B.U. Haq (eds.), Sea-level Rise and Coastal Subsidence, Kluwer Academic Publishers,
Dordrecht, pp. 11-45.

Risbey, J.S. et al. (2002), “Exploring the Structure of Regional Climate Scenarios by
Combining Synoptic and Dynamic Guidance and GCM Output”, Journal of Climate,
Vol. 15, No. 9, pp. 1036-50.

Roeckner, E. et al. (1996), “The Atmospheric General Circulation Model ECHAM4: Model
Description and Simulation of Present-Day Climate”, MPI Report No. 218,
Max-Planck-Institut für Meteorologie, Hamburg.

Russell, G.L., J.R. Miller and D. Rind (1995), “A coupled atmosphere-ocean model for
transient climate change studies”, Atmosphere-Ocean, Vol. 33, No. 4, pp. 683-730.

Santer, B.D. et al. (1990), “Developing Climate Scenarios from Equilibrium GCM
Results”, MPI Report No. 47, Max-Planck-Institut für Meteorologie, Hamburg.

Sarmett, J.D. and S.A. Faraji (1991), “The Hydrology of Mount Kilimanjaro: An
Examination of Dry Season Runoff and Possible Factors Leading to its Decrease”, in
W.D. Newmark (ed.), The Conservation of Mount Kilimanjaro, IUCN, Gland, pp. 53-70.
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005 151



REFERENCES
Shackley, S. and B. Wynne (1995), “Integrating Knowledges for Climate Change:
Pyramids, Nets and Uncertainties”, Global Environmental Change, Vol. 5, No. 2,
pp. 113-26.

Shakya, N.M. (2003), “Hydrological Changes Assessment and Its Impact on Hydro
Power Projects of Nepal”, in draft proceedings of the Consultative Workshop on
Climate Change Impacts and Adaptation Options in Nepal’s Hydropower Sector
with a Focus on Hydrological Regime Changes Including GLOF, Department of
Hydrology and Meteorology and Asian Disaster Preparedness Center, 5-6 March,
Kathmandu.

Shrestha, A.B. et al. (1999), “Maximum Temperature Trends in the Himalaya and
Its Vicinity: An Analysis Based on Temperature Records from Nepal for the
Period 1971-94”, Journal of Climate, Vol. 12, No. 9, pp. 2775-89.

Shrestha, M.L. and A.B. Shrestha (2004), “Recent Trends and Potential Climate Change
Impacts on Glacier Retreat/Glacier Lakes in Nepal and Potential Adaptation
Measures”, presented at the OECD Global Forum on Sustainable Development:
Development and Climate Change, Paris, 11-12 November, ENV/EPOC/GF/SD/
RD(2004)6/FINAL, OECD, Paris.

Shukla, P.R., M. Kapshe and A. Garg (2004), “Development and Climate: Impacts and
Adaptation for Infrastructure Assests in India”, presented at the OECD Global
Forum on Sustainable Development: Development and Climate Change, Paris,
11-12 November.

Smit, B. et al. (2001), “Adaptation to Climate Change in the Context of Sustainable
Development and Equity”, in IPCC, Climate Change 2001: Impacts, Adaptation, and
Vulnerability, Cambridge University Press, Cambridge, pp. 877-912.

Smith, J.B. et al. (1998), “Considering Adaptation to Climate Change in the Sustainable
Development of Bangladesh”, report to the World Bank by Stratus Consulting Inc.,
Boulder.

Smith, J.B. et al. (2003), “MAGICC/SCENGEN Analysis of Climate Change Scenarios for
Bangladesh, Egypt, Fiji, Nepal, Tanzania and Uruguay”, consultant report for the
OECD Development and Climate Change Project, Stratus Consulting Inc., Boulder.

Sperling, F. (ed.) (2003), Poverty and Climate Change: Reducing the Vulnerability of the Poor
through Adaptation, report by the African Development Bank, Asian Development
Bank, UK Department for International Development (UK), Federal Ministry for
Economic Co-operation and Development (Germany), Ministry of Foreign Affairs
– Development Co-operation (Netherlands), OECD, United Nations Development
Programme, United Nations Environment Programme and World Bank.

Sperling, F. and F. Szekely (2005), “Disaster Risk Management in a Changing Climate”,
informal discussion paper prepared for the World Conference on Disaster
Reduction on behalf of the Vulnerability and Adaptation Resource Group,
Washington.

Strzepek, K.M. et al. (1995), “An Assessment of Integrated Climate Change Impacts on
Egypt”, in K.M. Strzepek and J.B. Smith (eds.), As Climate Changes: International
Impacts and Implications, Cambridge University Press, Cambridge.

Swart, R. et al. (2003), “Climate Change and Sustainable Development: Expanding the
Options”, Climate Policy, Vol. 3, Supplement 1, pp. S19-40.
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005152



REFERENCES
Tokioka, T. et al. (1996), “A Transient CO2 Experiment with the MRI CGCM: Annual
Mean Response”, CGER’s Supercomputer Monograph Report Vol. 2, Center for
Global Environmental Research, National Institute for Environmental Studies,
Environment Agency of Japan, Ibaraki.

UNFCCC (2005), List of national focal points (as of January 2005), http://maindb.unfccc.int/
public/nfp.pl, United Nations Framework Convention on Climate Change, Bonn.

Uruguay (2002), “Estudio de Apoyo a la Aplicación del Mecanismo para el Desarrollo
Limpio del Protocolo de Kioto en Uruguay”, Ministerio de Vivienda, Ordenamiento
Territorial y Medio Ambiente, Montevideo.

Voss, R., R. Sausen and U. Cubasch (1998), “Periodically synchronously coupled
integrations with the atmosphere-ocean general circulation model ECHAM3/LSG”,
Climate Dynamics, Vol. 14, No. 4, pp. 249-66.

Washington, W.M. and G.A. Meehl (1996), “High-latitude climate change in a global
coupled ocean-atmosphere-sea ice model with increased atmospheric CO2”,
Journal of Geophysical Research, Vol. 101, No. D8, pp. 12795-801.

Washington, W.M. et al. (2000), “Parallel Climate Model (PCM) control and transient
simulations”, Climate Dynamics, Vol. 16, No. 1°-11, pp. 755-74.

Waterbury, J. (2002), The Nile Basin: National Determinants of Collective Action, Yale
University Press, New Haven.

Wichelns, D. (2002), “Economic Analysis of Water Allocation Policies Regarding Nile
River Water in Egypt”, Agricultural Water Management, Vol. 52, No. 2, pp. 155-75.

World Bank (2000a), Bangladesh: Climate Change and Sustainable Development, Report
No. 21104 BD, World Bank South Asia Rural Development Unit, Dhaka.

World Bank (2000b), Cities, Seas, and Storms: Managing Change in Pacific Island Economies
– Volume IV: Adapting to Climate Change, World Bank, Washington.

World Bank (2002), World Development Indicators, CD-ROM, World Bank, Washington.

Zhang, X.H. et al. (eds.) (2000), IAP Global Atmosphere-Land System Model, Science Press,
Beijing.
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005 153



TABLE OF CONTENTS
Table of Contents

List of Abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Executive Summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Chapter 1. Putting Climate Change in the Development Mainstream:
Introduction and Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
2. Weather, climate variability and climate change . . . . . . . . . . . . . . . 25
3. Climate change and development: key links. . . . . . . . . . . . . . . . . . . 26
4. Responses to climate change and the “mainstreaming”

challenge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
5. Status of adaptation policy and mainstreaming efforts  . . . . . . . . . 32
6. Objectives and scope of this study . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
7. Framework of analysis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
8. Outline of this volume  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

Chapter 2. Climate Analysis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
2. Baseline climate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
3. Climate change projections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
4. Towards prioritising adaptation responses . . . . . . . . . . . . . . . . . . . . 55

Annex 2.A1. General Circulation Model Abbreviations, Names
and Citations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

Chapter 3. Analysis of Donor-supported Activities
and National Plans. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
2. Analysis of development aid statistics. . . . . . . . . . . . . . . . . . . . . . . . 63
3. Analysis of development plans and projects. . . . . . . . . . . . . . . . . . . 68
4. Concluding remarks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

Notes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

Annex 3.A1. DAC Purpose Codes in the Selection
of Climate-Affected Projects . . . . . . . . . . . . . . . . . . . . . . . . 82
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005 9



TABLE OF CONTENTS
Chapter 4. Climate Change and Natural Resource Management:
Key Themes from Case Studies. . . . . . . . . . . . . . . . . . . . . . . . . . . 85

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
2. Glacier retreat and glacial lake outburst flooding

in the Nepal Himalayas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
3. Ice cap melt and forest fire risk on Mount Kilimanjaro . . . . . . . . . . 94
4. Climate change and Nile water availability in Egypt . . . . . . . . . . . . 100
5. Climate change and coastal mangroves in Bangladesh and Fiji. . . 106
6. Mainstreaming GHG mitigation in agriculture and forestry

in Uruguay  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
7. Themes emerging from case studies . . . . . . . . . . . . . . . . . . . . . . . . . 122

Chapter 5. Bridging the Gap Between Climate Change
and Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133

1. A summary assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134
2. The challenge of implementation. . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
3. A time of opportunity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140
4. Five priorities for the road ahead  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

List of boxes

1.1. Climate change sensitivity, adaptive capacity and vulnerability  . . . . 27
1.2. Mitigation and adaptation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
1.3. UNFCCC and Kyoto Protocol articles in support of adaptation . . . . . . 34
2.1. A brief description of MAGICC/SCENGEN . . . . . . . . . . . . . . . . . . . . . . . . 50
3.1. Key definitions and abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
3.2. Development plans and projects examined. . . . . . . . . . . . . . . . . . . . . . 68
4.1. Tsho Rolpa Risk Reduction Project. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
4.2. Benefits and services of mangrove ecosystems. . . . . . . . . . . . . . . . . . . 107
4.3. Forestry promotion policy based on Law No. 15939  . . . . . . . . . . . . . . . 120
5.1. EU action plan on climate change in the context of development

co-operation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
5.2. Attention to climate-development links in the IPCC Fourth

Assessment Report. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 200510



TABLE OF CONTENTS
List of tables

1.1. Estimates of confidence in observed and projected changes
in extreme weather and climate events . . . . . . . . . . . . . . . . . . . . . . . . . 26

1.2. Potential implications of climate change for Millennium
Development Goals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

2.1. Priority ranking of climate change impacts for Nepal  . . . . . . . . . . . . . 57
3.1. Overview of annual official flows to case study countries,

1998-2000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
4.1. GLOFs recorded in Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
4.2. Estimated economic value per hectare of preserved mangroves

for Viti Levu, Fiji . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
5.1. Location of UNFCCC national focal points within governments. . . . . 139

List of figures

1.1. Climate change impacts on infrastructure maintenance costs  . . . . . 29
1.2. International architecture for adaptation funding . . . . . . . . . . . . . . . . 35
1.3. Levels of adaptation responses and links to other priorities . . . . . . . . 39
1.4. Case study countries with focus areas for in-depth analysis  . . . . . . . 41
1.5. Three-tier framework for analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
2.1. Representative time horizons (in years) for climate risk

assessments  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
2.2. Schematic of MAGICC/SCENGEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
2.3. Projections for country-average temperature increase. . . . . . . . . . . . . 53
2.4. Projections for percentage change in country-averaged

precipitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
3.1. Official and private financial flows to developing countries . . . . . . . . 63
3.2. Annual official flows and share of activities potentially affected

by climate change. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
4.1. Forest succession after continued fires. . . . . . . . . . . . . . . . . . . . . . . . . . 97
4.2. Variation in Nile flows and in the level of Lake Victoria. . . . . . . . . . . . 102
4.3. Multi-scale drivers affecting Nile water availability in Egypt  . . . . . . . 104
4.4. Changes in soil carbon content due to land use change  . . . . . . . . . . . 119
4.5. Evolution of commercial forest plantation area in Uruguay

over 1975-2002 and projected “business-as-usual”
plantation to 2010. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

Colour insert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125-132
5.1. Uncertainty perception among producers, communicators

and users of climate information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005 11



LIST OF ABBREVIATIONS
List of Abbreviations

ADB Asian Development Bank
CBD Convention on Biological Diversity
CDM Clean Development Mechanism
COP Conference of the Parties
CRS Creditor Reporting System
DAC Development Assistance Committee (of the OECD)
EIA Environmental impact assessment
EU European Union
GCM General circulation model
GEF Global Environment Facility
GHG Greenhouse gas
GLOF Glacial lake outburst flood
GTZ Gesellschaft für Technische Zusammenarbeit 

(German development agency)
IPCC Intergovernmental Panel on Climate Change
LDCF Least Developed Countries Fund
LDCs Least developed countries
MDG Millennium Development Goal
NAPA National Adaptation Programme of Action
NGO Non-governmental organisation
NORAD Norwegian Agency for Development Co-operation
ODA Official Development Assistance
OOF Other official flows
PRSP Poverty Reduction Strategy Paper
SCCF Special Climate Change Fund
SRES Special Reports on Emission Scenarios
UMICs Upper middle income countries
UNCCD United Nations Convention to Combat Desertification
UNFCCC United Nations Framework Convention on Climate Change
BRIDGE OVER TROUBLED WATERS – ISBN 92-64-01275-3 – © OECD 2005 13


	Executive Summary
	A summary assessment
	Barriers to mainstreaming climate change
	Opportunities for the road ahead

	References
	Table of Contents
	List of Abbreviations



