
 

Climate change is affecting the global water cycle thus increasing the vulnerability of poor and 

marginalized people, especially in developing countries.The Intergovernmental Panel on Climate Change 

(IPCC) has documented impacts to the hydrological cycle linked to observed warming including: 

i) changing precipitation patterns, intensity and extremes; 

ii) reduced snow-cover and glacier melt; and  

iii) changes in soil moisture and runoff.  

The UN Population Division estimates that global population will 

exceed 7 billion in 2011 with energy, health and food security just 

a few examples of the sectors impacted by changes to the all-

important freshwater systems that so many people depend upon 

for their survival and livelihoods.  

Adaptation decisions related to water in developing countries 

take place at multiple scales (local, national, global) often with 

limited or non-existent data on the links between highly uncertain 

global climate changes, and local socio-economic conditions. In 

recognition of the need for global adaptation funding to be 

shaped by the reality on the ground, IDRC is supporting research 

that builds the capacity of developing country economists to 

weigh the local costs and benefits of alternative strategies for adapting to the water-related impacts of 

climate change.  

The Economics of Climate Change Adaptation research project, led by the International Institute for 

Environment and Development (IIED), is using a stakeholder-focused methodology to provide evidence 

on the costs and benefits of water-related adaptation actions in five diverse locations of the developing 

world: Morocco and Malawi in Africa; Nepal and Bangladesh in Asia, and Bolivia in South America. 

The project arose from the recognition that top-down estimates of global and/or national costs of 

climate change do not provide developing country stakeholders with the information needed to weigh 

local adaptation options in the context of specific changes to water resources. Starting from the bottom 

up with a focus on local actors, the evidence on water-related adaptation costs and benefits generated 

by this project will provide useful information to local and national decision makers. This project also 

disentangles decisions made by different groups to ensure that future adaptation projects have the 

most positive social benefits possible, while minimizing trade-offs that harm. The five distinct case 
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studies will allow the international community to learn valuable lessons about the local costs and 

benefits of adaptation actions in the developing world. 

Brief description of the case studies: 

Morocco: Adapting to climate change in the water sector: Stakeholder 

focused economic analysis in the Tadla Perimeter 
 

The irrigated perimeter of Tadla is located in a semi arid region, and it is one of the most affected by CC 
according to national studies. Irrigated area is about 140 000 ha. Water resources in this region are 
becoming increasingly limited and the potential for mobilizing new resources are unexpected. The 
average rainfall reduction is about 4.7 mm per year and the annual rainfall variability is becoming very 
high. In fact the coefficient of variation increased from 27% during the 1970-1980 period to 36% in 
1981-2003 period. During the last period, average annual rainfall decreased by about 100 mm. 
 
The main strategy for adaptation to CC in this region is the conversion of surface irrigation to drip 
irrigation. In Tadla perimeter, collective and individual conversion programs concern 49 040 ha and 
39700 ha, respectively. The first part of the collective program concerns 10 000 ha and will benefit 
farmers belonging to four water use associations. The cost of this operation is estimated to 70 000 MAD 
per ha.   
 
This study will be conducted in collaboration with one of the four water use associations concerned by 

the collective conversion program in Tadla perimeter. The study will specifically inform the 

implementation of the Green Morocco Plan, which will be implemented in several perimeters in the 

next 10-15 years incrementally. It will also inform the choices of the different stakeholders involved in 

the Plan. Tadla perimeter provides an ideal opportunity to capture the distributional implications of the 

project across different stakeholder groups. 

 

Bolivia: Glacier melt and impacts on the water provision for the cities of 

La Paz and El Alto 
 

Climate change research in the tropical Andes on the effects of climate change on glacier melting and on 

the hydrology of the La Paz Valley, extensively describe the possible impacts of climate change on water 

resources in the metropolitan area of La Paz and el Alto, and thus on water provision for urban domestic 

uses. According to the World Bank1  80% of the tropical glaciers in the Bolivian tropical Andes are 

melting, many of them have already disappeared and the Tuni-Condoriri system, important for water 

provision in the cities of La Paz and el Alto will disappear towards 2025 and 2045.  Other climate trends 
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are increased water evaporation and reduction of soil moisture due to increased temperatures, climate 

becoming more erratic, changes in rain patterns, extreme events, flash floods and drought becoming 

more frequent. Principal stakeholders related with water provision in the region are: the water company 

(EPSAS); water users organized in neighbourhood associations in La Paz and El Alto; Municipal 

Authorities in La Paz, El Alto, Pucarani and Palca; farmer associations in Palca, Pucarani; researchers; 

local NGO´s and projects (GTZ PROAPAC, World Bank projects on Water and Sanitation and climate 

change), all of them with different interests and demands in relation with water uses.  

This case study research will contribute to generate the evidence on the actual costs and benefits of 

adaptation accruing to different stakeholders, testing the applicability of a methodological framework 

developed by IIED for multi stakeholder cost-benefit analysis. 

Malawi: Economics of climate change adaptation in Lake Chilwa 

Catchment 
 

Malawi is generally rich in water resources which are stocked in its lakes, rivers  (Figure 1) and aquifers. 

Malawi’s water resources are used in various social and economic activities including water supply and 

sanitation, hydropower, irrigation, navigation, commerce, fisheries, and wildlife. The country’s surface 

water resources are divided into 17 Water Resources Area (WRA) as shown in Figure 2. The 17 WRA are 

grouped into 2 major drainage systems: Lake Malawi system, which covers Lake Malawi plus it’s 

catchment area and Shire river which is the main outlet from Lake Malawi and the Lake Chilwa system 

(Fry et al., 2003). 

 

Figure 1: Malawi’s surface water resources 



 

 

 

Figure 2: Water Resources Areas in Malawi 
 

Lake Chilwa is a tropical lake without an outlet. It is the twelfth largest lake in Africa and the second 

largest in Malawi. The lake itself varies considerably in size depending on precipitation in the catchment. 

The water level of the lake is at an altitude of 627 metres above sea level. The catchment comprises of 

Phalombe District, most of Zomba District and 43percent of Machinga District. The term Lake Chilwa 

catchment is sometimes used interchangeably with Lake Chilwa districts. The lake is is shallow with 

average depth ranging from four to five meters. Its level fluctuates seasonally and is normally restored 

during the rainy season which extends from November to April. The benefits derive from the wetland 



are numerous, fish, birds building materials for houses and boats, mats, fish traps birds traps and 

baskets. Water is used for irrigation, transport and domestic purposes.  In economic terms benefits 

derived annually from the lake brooms, Chilwa wetland amounts to US$ 19 million or US$21,305/km2 of 

wetland. With 77,000 people living in the wetland its value translate into benefits of US$242 per 

wetland inhabitant. The main reason for the recognition of increased value in the watered areas is that 

while watered land had long been recognised as an important strategy to improve family food security 

and income, it has gained even more value in people eyes in the wake of the drought and floods in the 

past two decades (Peters, 2004). 

Previous research in the Chilwa basin documenting land use change has shown a net increase in 

cultivation including conversion of wetland to rice production and in settlement. Peters, 2004). Lake 

Chilwa is particularly under threat because it is surrounded by large and relatively poor population, 

which depends upon natural resources for survival (GOM, 2000). Overall use of water sources in the 

catchment has increased over the past few decades (Peters, 2004). Competition between users for 

water and watered lands has intensified over the past decade or more. In addition to the localised uses, 

there is the use of water further upstream by Zomba Town and its expending peri urban areas as well as 

the negative downstream effects of high level of pollution from several urban sources. There is also the 

environmental need for water in terms of health and diversity of ecological systems 

In addition to increasing and conflicting demand for water, climate change mainly in form of drought has 

reduced water availability in the catchment. If the rainfall is below average for succession of two to 

three years, the lake rescinds resulting in dry lake bed. The trend in the water level of the lake has been 

reducing. Major reduction has been since 1990. In 1997, the lake almost dried which was as a result of 

severe drought. 

Population pressure in the area with 916,447 people living in the catchment and an estimated 77,000 
people in the wetland itself. The population in the catchment is estimated to increase to 1.4 million by 
2020. The people living around Lake Chilwa derive most of their livelihood from utilisation of the 
wetland. Local communities are mainly involved in agriculture (irrigation) and fishing while a few private 
sector have ventured into estate farming. In the upper catchment of the lake Chilwa basin, urban and 
industrial water demands are met by water supply from rivers upstream. However, due to the increase 
in demand and reduction of water available, people in the catchment has ventured into a number of 
adaptation strategies which range from shifting between agriculture and fishing, shifting and changing 
of crops and cropping systems and even shifting from agriculture to nonfarm activities. All these 
activities are guided by different policies and regulations on the use of water resources, which have 
conflicting objectives that make management and adaptation in the Chilwa basin challenging.  

All these activities have different cost and benefits that the different stakeholders incurre. The overall 
goal of this study is to quantify the costs and benefits of adaptation strategies being carried around the 
lake Chilwa. 



Bangladesh: Economics of Climate change adaptation in the Khulna 

Region 

With vast low lying areas, Bangladesh is considered as one of the most vulnerable countries in the world 
due to climate change. Strengthening the resilience to climate change is pivotal in all its development 
and poverty alleviation. The city of Khulna, being located in the coastal area of Bangladesh, and 
influenced by tides from the Bay of Bengal, is highly vulnerable to climate change. The increasing salinity 
intrusion into the city waters and the anticipated sea level rise might have a major impact on the water 
resources, and water and drainage infrastructure of the city and its surrounding areas. The city 
experiences frequent water logging during rainy season. The possible increase in precipitation due to 
climate change coupled with sea level rise will make the situation even worse. 

Khulna, the third largest city of Bangladesh and a Divisional City, is located in the south west corner of 
Bangladesh. Population of Khulna was around 2 million in 2001 (last available census report) and it was 
growing at a rate of 2% per annum.  Recently the city went through a series of studies in order to 
understand the economics of climate adaptations (ADB 2011). The ADB study looked into effect on 
water supply for Khulna city due to climate change and effect on drainage infrastructure due to climate 
change.  Since climate change is a slow process of change in the climatic conditions of an area, this study 
used a version of climate and drainage model to predict the adaptation needs of Khulna city on its water 
and drainage infrastructures.  The study used estimates of costs and benefits based on two IPCC 
scenarios called A2 (business as usual) and B1 (reduced emission). 

The ADB 2011 study suggested that a large part of the city area is going to be submerged with water due 
to the dual effects of rising precipitation and rising sea level rise.  Report predicted that on average the 
flood level in the city will rise to 63cm which is currently at 41cm. As a consequence, 58% of the 
population will be affected by climate change which is currently at 24% in normal flood years (prediction 
for 2050 CC scenario under A2).   The report finally provided both structural and non-structural 
adaptation measures for deal with the scenario but even after that nearly 13% people will remain 
affected.  This is about double the number of population under no climate change scenario in 2050.  The 
report used the conventional cost benefit analysis to find a feasible intervention strategy to deal with 
climate change impacts on the city dwellers. 

However, it is important to note that such analysis often ignores the differences in impacts on different 
groups of people or stakeholders.  Under this situation, a stakeholders’ based CBA would probably 
provide additional light on the overall strategy of intervention.  The relative cost of adaptation on 
different stakeholders is not same under various strategies.  Cost benefit analysis is done to find the best 
option for climate adaptations based on valuation of all benefits and costs.  The analysis is driven by 
estimation of monetized value of benefits and costs.  Valuations of losses and gains are based on 
standard methodology using willingness to pay estimates for gainers and willingness to accept estimates 
for the losers.  Often, these estimates are based on one estimate of marginal utility of money and 
cannot properly account for differences in the perspective of different stake holders.    This pilot 
research is undertaken with a view to understand the effect on CBA when all stakeholders’ viewpoints 
are included in the analysis.    


