


CONTENTS
Background......................................................................................................................................................................................................3

1. Macro-Fiscal Resilience ..........................................................................................................................................................................4

2. Social Sustainability, Inclusion, and Human Development .....................................................................................................13

3. Clean Energy ............................................................................................................................................................................................24

4. Climate-Smart Transport ......................................................................................................................................................................31

5. Climate-Resilient Cities ...................................................................................................................................................................... 40

6. Climate-Smart Agriculture (CSA) ......................................................................................................................................................47

7. Coastal Resilience ................................................................................................................................................................................. 54

8. Clean and Secure Water ........................................................................................................................................................................61

9. Resilient Natural Capital ......................................................................................................................................................................69

10. Regional Cooperation for Transboundary Issues ...................................................................................................................... 77

2
Thematic Roadmaps: Contents



3
Thematic Roadmaps: Background

BACKGROUND
This section lays out priority themes for the WBG South Asia Climate Roadmap to implement the 
global Climate Change Action Plan.  These themes include: macro-fiscal resilience; social sustainability, 
inclusion, and human development; clean energy; climate-smart transport; climate-resilient cities; 
climate-smart agriculture; coastal resilience; clean and secure water; resilient natural capital; and 
regional cooperation for transboundary issues. Each section describes the current context, WBG 
experiences to date, and the short- and long-term WBG strategic direction for the next five years.
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1. MACRO-FISCAL RESILIENCE

1.1: Background

South Asia has been one of the fastest growing regions in the world since 2014, with an average 
annual economic growth rate of seven percent. Although the macro-economic characteristics and 
drivers of growth varied across different countries, the region in general experienced a rise in human 
development indicators and an increase in the standard of living. The number of extreme poor living 
on less than $1.90 a day dropped to 216 million people in 2015 from 275 million in 2013 and 536 
million in 1990.  Even more remarkable, South Asian countries experienced an increase in incomes 
of the poorest 40 percent of 2.6 percent a year between 2010-2015, faster than the global average 
of 1.9 percent. Now climate change raises a range of threats to South Asia’s economic and social 
stability, increasing the need to bolster the macro-fiscal resilience of the region’s countries.

SAR countries face significant potential fiscal risks from more frequent and damaging natural 
disasters due to climate change. Even a single big shock can force a stable country to an unsustainable 
development path as seen from the recent Covid-19 pandemic. For example, the accumulated debt to 
finance the needs of affected areas can disrupt progress for several years. At the same time, a rising 
number of smaller climatic shocks can accumulate to have long-range impact, especially if countries 
lack sufficient mitigation and adaptation measures. Therefore, government financial plans need to 
consider possible near-term costs due to one-time, major natural disaster shocks, as well as costs 
emanating from a lack of adaptation and mitigation measures that could minimize future losses. Overall, 
designing financial protection strategies against disasters should need to include: (i) appropriate 
risk information (data and analytics on the frequency and impact of events); (ii) considerations on 
the timeliness of funding (rapid mobilization to support relief efforts and early recovery, and longer 
timeframes to mobilize resources for reconstruction); (iii) risk layering, in which the combination of 
financial instruments matches the frequency and severity of expected disaster events, along with 
associated funding timeliness, and (iv) dedicated mechanisms and expertise to effectively allocate, 
disburse, and monitor funds.

While climate change is increasingly recognized as a risk to the financial sector, few SAR countries 
have begun assessing and managing it. Shocks can stem from disasters or sudden changes in policy, 
technology, or consumer preferences that leave carbon-intensive assets and fossil fuel reserves 
obsolete and ultimately stranded. The resulting financial sector losses, along with volatility in financial 
and commodity markets, can adversely impact funding, liquidity, and lending conditions, and weaken 
financial sector balance sheets, giving rise to negative feedback loops with macro-fiscal implications. 
Financial sector risks include: (i) operational risk from damages to the financial infrastructure, 
branches, and office buildings (physical risks), as well as reputational impacts of not adjusting to 
“green” investment policies (transition risks); (ii) credit risk from the borrower’s repayment capacity 
being adversely affected due to damages (physical risks), higher energy prices or lower productivity 
(physical and transition risks), as well as lower collateral prices (particularly when uninsured); (iii) 
market and liquidity risks from the re-assessment of financial projections and risk premia impacting 
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asset valuations following the occurrence of droughts and disasters (physical risks), as well as shifts 
in the energy mix (transition risks) that affects commodity and energy prices, and (iv) underwriting 
risk as physical risks can impede the pricing accuracy of ( re-)insurance liabilities, causing losses to 
insurers, rendering some activities or geographies uninsurable (and raising fiscal costs as governments 
intervene), and impacting investments and loans by the unavailability of insurance. Overall, climate-
related financial risks may not yet be adequately recognized in South Asia, compounding with 
the uncertainty due to significant data gaps. The Bank of Bangladesh has been at the forefront of 
integrating environmental elements into its operations, although significant challenges remain.

It is important to understand the short- and long-term consequences and costs of climate-related 
natural disasters and other shocks. When a natural disaster hits, the government is expected to react 
immediately by organizing initial relief. The burden of this sudden expenditure can vary depending on 
the size of the shock and the preparedness of the government for such shocks. In the next step, the 
government is expected to repair and rebuild any physical destruction caused by the natural disaster. 
Long-term rehabilitation and reconstruction may also be required for the affected people and the 
areas, which could impact government budget for years to come. The table below describes some 
fiscal channels through which countries may be affected:

TABLE 1 . 1 :  Fiscal Risk Channels

Risk factor Conventional examples Climate change channels

Short-term effects

Government expenditures An unexpected increase in unplanned 
government spending disrupts budgeting 
priorities.

Natural disasters damage physical 
infrastructures and cause severe losses 
to households and firms. This may cause 
the government to spend on rebuilding the 
infrastructure and providing direct financial 
support to affected people. 

Commodity prices Volatility in commodity prices, particularly 
food prices, directly affects consumers, 
particularly the poor.

Floods, cyclones, and droughts hamper 
food production severely in SAR countries. 
Crop damage can lead to higher-than-
expected inflation and losses for farmers. 
Production disruption in one country can 
have spillover effects in other countries. 
For example, a recent disruption in onion 
production in India led to price hikes in both 
India and Bangladesh, which imports from 
its neighbors to meet a large part of local 
demand.

Government debt Government debt can expand to an 
unsustainable level if borrowing rises 
significantly due to unplanned spending 
increases and reduced revenue collection.

Most SAR countries do poorly in terms of 
revenue generation. Additional spending 
to finance the immediate rehabilitation 
costs of affected people and rebuilding 
of infrastructure due to climate change, 
coupled with such low-revenue collection 
abilities, can lead to higher government debt 
and become a threat to debt sustainability. 

Imports and exports A sudden increase in import costs can put 
pressure on foreign exchange reserves and 
create a balance-of-payments (BoP) crisis. 
A rise in the price of intermediate goods also 
can make exports more expensive. Increases 
in the import costs of equipment to build 
climate-smart infrastructure also can cause 
deviation from planned levels of imports.

Many SAR countries are dependent on 
intermediate goods from other countries to 
continue their production of commodities. 
A price increase of these goods can lead 
to loss of export competitiveness. Higher 
demand for foreign currencies to pay the 
import costs can put pressure on foreign 
currency reserves. Damage to infrastructure 
due to natural disasters may lead to higher 
imports of capital goods and machinery, 
which the country may struggle to finance.  
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Medium- to long-term effects

State-owned enterprises (SOEs) If the contingent liabilities of the government 
tied to SOEs (such as those stemming from 
sovereign loan guarantees to them) are 
large, deteriorating financial conditions 
of the systemically significant SOEs could 
create financial instability in the whole 
economy. 

Several important non-financial SOEs in 
SAR countries rely on raw materials and 
inputs that can get damaged due to adverse 
climate shocks. Even financial SOEs (i.e., 
state-owned banks) can suffer when the 
government is in financial stress due to a 
climate shock. This can lead to losses for 
these companies and increase subsidy 
payments for the government.

Exchange rates Exchange rate fluctuations can make debt 
service as well as government procurement 
spending costs on imports unpredictable, 
and adversely affect direct foreign 
investment and the government’s fiscal 
space. 

Negative impacts on the current account 
and BoP after a climate change shock can 
put downward pressure on the exchange 
rate. For countries following “managed 
float exchange rate regimes,” this can 
also pressure foreign exchange reserves. 
Infrastructure damages and negative 
economic sentiment hinder direct foreign 
investment.

Interest rates Sudden changes in the interest rate 
may make debt service costs differ from 
expectations and could, in turn, hamper 
the borrowing and lending decisions of 
individuals and firms and create unforeseen 
business uncertainties. 

Natural disasters and the consequent 
economic losses can increase the risk 
premium and push the borrowing rate higher 
for the government. This can negatively 
affect the debt accumulation and debt 
repayment plans of the government. Higher 
government borrowing from the banking 
sector can crowd out private investment.

GDP or industry-level output growth A shock to macroeconomic variables 
(such as lower-than-planned tax revenue 
or higher-than-planned unemployment 
insurance/social protection scheme 
transfers) can lead to lower GDP growth.

Deteriorating macroeconomic variables 
mentioned above due to climate change 
always affect growth adversely in the short 
run. This can negatively affect the country’s 
ability to create employment, collect 
revenues, and pay off its debt. Long-term 
effects are more uncertain. 

Commercial banks Changes to costs on banks’ returns on 
investment in a broad range of scenarios 
due to widespread climate shocks and 
disasters.

Farm loans not being repaid due to poor crop 
yields caused by extremely dry weather, or 
manufacturing debtors shutting down water-
heavy productions because of unexpected 
water shortages, which are becoming 
increasingly common.

Pension funds Some of the conventional risks that pension 
funds face include market risk, credit risk, 
actuarial risk, operational risk, compliance 
risk, governance risk, financial crime risk, 
outsourcing risk, and more.

The first category of risk comprises those 
that are readily apparent from climate 
change impacts, such as the physical risks 
that have a material effect on the pension 
fund assets. The second category of risk to 
pension fund assets comprises those that 
arise from the constrained demand for fossil 
fuel products as the global community shifts 
to fulfill the international community’s pledge 
to limit global warming to 2° C, changing 
fossil fuel assets from supply constrained 
scarce commodities to demand-constrained 
perishable commodities.

Legal cases Adverse court judgments against the 
government could result in unexpected 
liabilities.

Courts may determine that governments 
are liable for disaster-related cleanup costs 
affecting private uninsured households/
buildings/land.

1.2: WBG experience 

The WBG has been working on several analytical products as well as investment projects that address 
climate change, including:

 » The 2018 WBG report titled South Asia’s Hotspots: Impacts of Temperature and Precipitation 
Changes on Living Standards discussed the need for enhanced climate resilience in SAR by (i) 
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analyzing how weather conditions affect standards of living under different scenarios, and (ii) 
identifying climate “hotspots,” which are areas where changes in average weather are predicted 
to have a negative impact on living standards.

 » The 2019 WBG report titled Lifelines—The Resilient Infrastructure Opportunity analyzed the 
impact of spending on infrastructure for climate adaptation. The report included: (i) estimation of 
monetary costs of infrastructure disruption; (ii) analysis of the incremental cost of increasing the 
resilience of future infrastructure investments, and (iii) recommendations to enhance resilience. 

 » The Advisory Services and Analytics (ASA) titled A Macro-Fiscal Model for Pakistan with a 
Climate Change Module seeks to develop a macroeconomic model that allows Pakistan’s Finance 
and Planning ministries to better understand the co-benefits from environmental and fiscal 
policies, including how climate change can reduce productivity, revenues, and consumer welfare, 
as well as economic benefits that may accrue from different adaptation and mitigation strategies.

 » The 2015 WBG report for Pakistan titled Fiscal Disaster Risk Assessment – Options for 
Consideration raised awareness of the financial impacts that disasters have on the budget of 
the government and formed the basis for a continued dialogue between the government and the 
World Bank on the potential development of a strategy for financing disaster losses. Notably, the 
report is currently being updated.

 » The ASA titled Managing Fiscal Risks Associated with Climate Change involves Bangladesh, 
Nepal and Maldives. It aims at (i) analyzing the fiscal impact of a climate change shock using 
a Fiscal Sustainability Analysis (FSA) tool; (ii) preparing a fiscal risk matrix and a fiscal hedge 
matrix; (iii) analyzing the policies prepared by the governments, and (iv) coming up with policy 
recommendation to reduce fiscal risks. 

 » The 2019 Financial Sector Assessment Program (FSAP) for Bangladesh, which included the 
first-ever environmental and climate risk and opportunity assessment in an FSAP. A dedicated 
technical note examined the vulnerability of the financial sector to climate change and environmental 
risks (as well as potential regulatory and policy options for risk mitigation and management) and 
opportunities for deepening financial markets to mobilize green finance at scale.

 » Technical support and Development Policy Financing (DPF) support for disaster risk finance 
work under the Finance for Growth Development Policy Credit (DPC) series under consideration 
for Nepal. This supports reforms on a disaster risk finance strategy and the implementation of 
market-based financial instruments for liquidity against disaster and climate-related risks.

 » The South Asia Regional Hydromet, Early Warning and Climate Services Program is supporting 
countries in the region to better respond to natural hazards by strengthening their weather 
forecasting capabilities and hydromet services. Expected outcomes by 2023 include enhanced 
resilience to climate and disaster risks in South Asia through knowledge exchange, leveraging 
regional and global best practices, and encouraging emerging solutions.

 » The global Disaster Risk Financing and Insurance for Resilient Infrastructure project aims at 



8
Thematic Roadmaps: Macro-Fiscal Resilience

increasing governments’ access to enhanced financial risk analytics and financial solutions to 
restore public infrastructure assets and services after a climate or disaster shock. This is expected 
to be completed by 2023.

 » The Climate Adaptation and Resilience for South Asia (CARE) project aims to create an enabling 
environment for climate-resilient policies and investments across SAR. This will focus on (i) 
increasing access to regional climate data and analytics for climate-informed decision-making; (ii) 
decision-making for sectoral policy planning and investment plans so that they become climate-
informed; (iii) incorporating regional climate resilience guidelines into national standards, and (iv) 
strengthening institutional capacities to undertake climate-informed policies and planning.

1.3: Strategy 

FIGURE 1 . 1 :  Theory of change for supporting the macro-fiscal resilience-climate change nexus in SAR

PROBLEM >> ACTIONS >> OUTCOMES >> IMPACT >>

Population at risk of climate 
hazards increasing in SAR. In 
the last decade, 585 million 
people have been affected 
and 6 million left homeless 
from natural disasters

Build the foundation for 
macro fiscal and micro 
economic response to climate 
change in the region in the 
next five years 

Economic foundation laid for 
climate resilient economy and 
deep decarbonization 

Climate resilient SAR 
economies—including central 
banks, financial institutions, 
governments, businesses, 
and households—are 
financially resilient and 
equipped to address 
climate-related shocks and 
demonstrate reduced GHG 
emissions compared to BAU

Damage in SAR from natural 
disasters in 2019 estimated at 
$12.1 billion and expected to 
increase in the future

Support finance ministries 
and central banks to build 
climate change (price on 
carbon, transition risks, 
physical climate change 
risks, etc.) into economic 
models and financial sector 
assessment

Climate risks are well 
integrated into the financial 
sector and budgetary 
frameworks

Global and SAR economy 
premised on rising GHG 
emissions and getting by 
with inadequate adaptive 
capacity—the economic 
response to climate change 
is too slow

Support decarbonization by 
removing fossil fuel subsidies, 
pricing carbon, carbon 
markets, and strengthening 
tax and tariff structure for 
renewables

Macro-fiscal policies 
and tools that promote 
decarbonization in SAR

Support adaaptive capacity 
through household data 
collection, strengthening 
safety nets and disaster risk 
finance for the vulnerable

Fiscal poliices and social 
safety nets for the poor and 
vulnerable 

Longer-term objectives and activities
Longer-term plans should include steps to enhance regional cooperation. Following the South 
Asian Association for Regional Cooperation (SAARC) declarations in 2007 and 2008 on climate 
change, the SAARC Summit in 2010 concluded with the Thimphu Declaration on Climate Change, 
which sets an ambitious goal for reducing poverty while strengthening resilience to climate change. 
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However, very few practical steps were taken in the following years. SAR countries are significantly 
affected by what happens in other countries (melting of glaciers in the Himalayas can cause flooding 
in India, Bangladesh, Nepal and Bhutan, while export/import policies influenced by natural disasters 
in one country can affect inflation and business in other countries), but regional cooperation has been 
difficult for various political and economic reasons. Much can be done to tackle the challenge of data 
deficiency, remove barriers to data sharing, and improve capacities. The WBG can take a leading 
role in promoting a regional approach that will allow countries to spend their money more efficiently, 
pool their resources on climate change, and share this collective knowledge with governments, non-
government organizations (NGOs), the private sector, and citizens. SAR countries have yet to join the 
Coalition of Finance Ministers, which aligns with the Helsinki Principles and could help elevate the 
dialogue on climate adaptation and encourage client countries to join this new initiative.

The WBG can promote transformative climate-focused DPFs to influence policy changes. This will 
help strengthen the institutional capacity of governments to undertake climate-informed policies and 
planning, which can include credible fiscal rules to avoid pro-cyclical fiscal policies and environmental 
tax reform (ETR) to introduce tax instruments that address externalities contributing to climate 
change. The DPFs can further support implementation of standards and regulations that integrate 
climate considerations into their design (e.g., building codes), policy measures that promote disaster 
preparedness, strengthening of finance ministries to tackle climate change, setting energy efficiency 
standards and equipment specifications, etc. Notably, DPFs with catastrophe drawdown options 
(Cat-DDOs) can offer a source of immediate liquidity that can serve as bridge financing while other 
sources (such as concessional funding, bilateral aid, or reconstruction loans) are being mobilized after 
a disaster.

Short-term objectives and activities 
In the short- to medium-term, the main goal should be to focus on activities that can have quick and 
visible impacts and create an enabling environment for the longer term. The areas in which the WBG 
could provide support include:

Macro-economics, Trade and Investment (MTI)
 » Improving the capacity of finance ministries and central banks to conduct climate-related 

fiscal/macroeconomic risk analysis: Climate change-related macroeconomic risks can be high and 
can jeopardize government plans if not properly understood. Steps should be taken to integrate 
disaster risks into the medium-term fiscal frameworks and debt sustainability analysis. Finance 
ministries and/or central banks should be able to quantify and report fiscal risks and contingent 
liabilities arising from climate change. A macroeconomic model for Pakistan, currently developed 
for this purpose, can be developed further and extended to other countries in the region. Tools of 
economic growth accounting such as natural capital, human capital, social capital, and physical 
capital can and should be used to investigate the impacts of climate change on various inputs to 
production. More research on the channels between climate change and economic growth may 
help in assessing different empirical assessments that do not always reach consistent results.

 » Making the case for carbon pricing: Carbon taxes are charges on the carbon content of fossil 
fuels, and generally are an effective tool for meeting domestic emission mitigation commitments. 
Because these taxes increase the prices of fossil fuels, electricity, and general consumer products, 
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they promote switching to lower-carbon fuels in power generation, energy conservation, and 
shifting to cleaner vehicles, among other things. A tax of $35 a ton on CO2 emissions in 2030 
would typically increase prices for coal, electricity, and gasoline by about 100, 25, and 10 percent, 
respectively. Carbon taxes also provide a clear incentive for redirecting energy investment toward 
low-carbon technologies. None of the SAR countries impose any kind of carbon taxation so far, 
although India has a coal tax on produced and imported coal. An alternative way to price carbon 
emissions is through emission-trading systems in which firms are required to acquire allowances 
to cover their emissions, the government controls the total supply of allowances, and trading of 
allowances among firms establishes an emission price. To date, trading systems have been mostly 
limited to power generators and large industries, which reduces their CO2 reduction benefits by 
20–50 percent across different countries compared with more comprehensive pricing. It also 
limits potential revenues from auctioning allowances (similarly carbon taxes, like other types of 
taxes, often include exemptions). Although trading systems provide more certainty in respect to 
future emissions, they provide less certainty regarding emission prices, which might deter clean 
technology investment (Parry, 2019).1

 » Energy diversification with renewable energy generation should be promoted through 
taxation or subsidies: In addition, energy efficiency should be a key component in the design 
and construction of infrastructure. If it is politically difficult to introduce carbon taxation, carbon 
charges could be incorporated into existing fuel taxes. The revenues could be used to (a) lower 
taxes that distort economic activity and harm growth, and (b) deal with the distributional and 
competitiveness impacts. Increasing taxes on high-carbon activities (e.g., diesel cars) or decreasing 
taxes on low-carbon activities (e.g., hybrid/electric vehicles) also could help.

 » Understanding and assessing climate risks: Collection and integration of climate data to 
enable development of early warning and forecasting systems can help countries minimize 
losses. Establishing systems for immediate mobilization of resources and personnel, creation of 
emergency communications and response mechanisms, and development of systems dedicated 
to disseminating information could help. Countries also could benefit from support for data 
recovery and backup in the event of climate-related natural disasters. 

Financial Sector
 » Providing disaster-risk finance solutions: Disaster-related liabilities are often managed ex-

post, which can increase losses and worsen the macro-fiscal impacts of disasters. In addition to 
embedding a macroeconomic assessment of disaster risk into debt sustainability analyses, many 
countries are developing disaster-risk financing strategies to identify instruments in advance that 
can release financing when needed to manage the impacts of a disaster. The WBG can assist 
governments to identify the optimal mix of financial instruments by determining the associated 
costs, time frame for disbursement, and amount of financing available for events of differing levels 
of risk.

 » Strengthening the capacity of financial sector supervisors to identify and mitigate climate-
related risks: Supervisors should improve data availability and map, quantify, and monitor 
climate-related financial risks; integrate identified risks in supervisory approaches and potentially 
prudential frameworks; build crisis management frameworks and issue relevant guidance, and 
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issue disclosure requirements and develop taxonomies of green activities. Beyond the focus on 
the dominant banking sectors in SAR, similar policies should focus on the insurance sector, given 
its vulnerability to climate risks and its promise in providing catastrophe risk insurance.

 » Encouraging the development of green policy strategies and green finance: Not only does 
climate change affect risks in the financial sector, it also provides opportunities for financial 
players to contribute to a transition to a climate-resilient and low-carbon economy. Various 
countries and authorities (EU, UK, China) have successfully deployed holistic policies, strategies, 
and instruments to expedite the greening of banking sectors and the development of green loan 
markets.

 » Incorporating climate risks and opportunities in the Financial Sector Assessment Program 
(FSAP) exercise: Recently, the WBG began to pilot assessments (Bangladesh, Philippines) on the 
impacts of climate change and related environmental risks and opportunities on financial sectors 
as part of the FSAP. This can be more actively pursued in future FSAPs in SAR.

Poverty and Equity
 » Promoting use of climate-resilient technologies: Sectors or industries vulnerable to impacts of 

climate change could benefit from research and inventions that lead to climate-resilient products 
(drought or flood-resilient seeds, livestock manure management, water conservation). Proven 
technologies from other countries could be adapted based on country-specific needs. 

 » Understanding the impacts at the micro-level: To accurately measure the impact on poor people 
and poverty, aggregate metrics are insufficient. Working at the household level provides a better 
sense of the impact on poor people. Climate-related questionnaires should be included in large 
household level surveys (Household and Income Expenditure Survey) to better understand the 
impact of climate change on poverty, inequality, and well-being losses.

 » Enhancing existing safety nets: Undertaking social programs targeting individuals vulnerable 
to climate change risks could provide important contingency coverage when needed. Financial 
incentives (cash and in-kind transfers) should be provided to help communities prepare for and 
cope with impacts of climate change, such as construction of flood protection barriers, soil and 
water conservation measures, agriculture, etc. 

Governance
 » Supporting budget management and policy formulation: Technical support could also be given 

so that governments can integrate climate activities into the budget process. Governments should 
be able to monitor and report on climate change-related expenditures in a proper and efficient way, 
which will enhance transparency and create credibility. Technical support and knowledge-sharing 
activities could be supported to help the countries in preparing their policies and undertake audits 
of climate change policies.

 » Climate change public expenditure and institutional reviews: Three general areas of 
financial and expenditures management will better prepare finance ministries to deal with the 
fiscal implications of climate change: (i) including climate change as a long-term objective in the 
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national budget and expenditure framework; (ii) improving financial tracking and performance 
accountability by spending agencies, and (iii) strengthening government financial management 
systems to efficiently use external climate finance. Targeted at the climate budget, these actions 
are intended to promote financial discipline and overall lead to more efficient and strategic public 
spending.

Endnotes
1. Parry, I (2019). Why A Carbon Tax Makes Sense, Putting a Price on Pollution. FINANCE & DEVELOPMENT, DECEMBER 2019, 

VOL. 56, NO. 4
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2. SOCIAL SUSTAINABILITY, INCLUSION,  
     AND HUMAN DEVELOPMENT 

2.1: Background

Climate change has major implications for poverty reduction, human development, and social 
sustainability and inclusion.  The negative impacts of climate change push those living on the margin 
closer to the edge and can hamper the development pathways of entire regions by impeding the 
fight against poverty, disease, and hunger. Poor people in developing countries bear the brunt of 
its impacts while contributing very little to its causes. Poorer and marginalized communities within 
wealthier countries are also more severely impacted.  

Climate change threatens human capital formation and retention by disrupting service provision 
and causing welfare losses, which negatively impact several aspects of human development (HD) 
including heath, education, and livelihoods. Rising temperatures and precipitation increase vector-
borne diseases such as malaria and dengue, increase heat-related deaths, and fuel the incidence of food- 
and water-borne diseases, leading to higher rates of childhood malnutrition, stunting and mortality. 
Increasingly unpredictable and severe weather patterns (increased flooding and drought events) 
threaten to increase the prevalence of injuries, impair mental health, and promote stress, as well as disrupt 
health service delivery. Weather related extreme events account for 90 percent of disasters worldwide.  
And the UN notes that 90 percent of 
disaster-related deaths over the past 
two decades occurred in middle and 
lower-income countries (UN).  

In the absence of targeted support, for 
example through climate-responsive 
social protection programs, 
households often adopt negative 
coping strategies. These damaging 
coping strategies—such as forgoing 
consumption, taking children and 
girls out of school, selling productive 
assets, etc.,—risk reinforcing climate 
vulnerability and jeopardizing human 
capital accumulation.  It is also vital to 
teach communities to adapt to climate 
change, starting with the formal 
education system. The shift to cleaner 
technology and circular economy will 
require new skills sets and training 
programs.

FIGURE 2.1 :  Climate Impacts on Human Development
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In addition to the impacts of climate change itself, policies and interventions to both mitigate 
and adapt to climate change entail significant distributional and poverty and social impacts.  The 
costs of transition to a decarbonized economy can negatively impact low-income and marginalized 
groups, increasing unemployment, informality and even pushing certain workers out of the labor 
market. It can also deepen prevailing exclusion of certain groups as well as create new marginalized 
or excluded groups (for example, as a result of displacement, or stigma associated with severe 
economic impacts). Other distributional and social impacts can include decreases in participation 
and social accountability of certain groups as a result of climate policies; constraints in livelihood 
opportunities of Indigenous Peoples and threats to cultural systems that respect nature; displacement 
of people for food crop production to make way for biofuels; or, gender disparities in labor markets and 
governance institutions, which can exclude women from participation in emerging green economy 
sectors. Women and youth were particularly hard hit by the COVID recession, which is driving more 
women than men from the labor market in many countries. There is a need to assess how climate 
policies can deliver social co-benefits (e.g., improved health, food safety, better jobs, etc. that may 
result from green growth) and ways to make sure those are equally shared and contribute to improve 
inclusion and voice within a society.

Finally, communities are not passive aid and policy recipients; they hold knowledge and expertise 
that can shape mitigation and adaptation decisions. In Nepal, agriculture, forestry and other land 
use accounts for more than 80% of the total greenhouse gas emissions (Pradhan et al., 2017). This 
suggests that crucial mitigation decisions potentially lie in the hands of farmers, pastoralists and 
other land managers (Mearns and Norton, 2010). Maladaptive outcomes can be driven by shallow 
understandings of the vulnerability context, inequitable stakeholder participation in design and 
implementation, and retrofitting adaptation into existing development paradigms (Eriksen et al., 
2020). Locally led adaptation efforts in the SAR could include planned versus autonomous adaptation 
that’s undertaken privately. Further diagnosis could enable and design adaptation measures that are 
locally relevant and maximize social co-benefits.  Moreover, while much progress has been made on 
the science and the types of policies and actions that are critical to support a transition to low carbon, 
climate (and multi-risk) resilient and sustainable development, a challenge facing many countries is 
engaging citizens that may not understand climate change and garnering the support of those who 
are concerned that they will be unfairly impacted by climate policies. “Bringing people along” and 
getting their inputs on policy choices and program will be key to managing social risk and ensuring the 
sustainability of climate investments. 

To confront the compounding shocks of COVID-19 and climate change in the South Asia region, 
systemic and transformational changes are required that put people, equity and social justice at 
the heart of green recovery strategies and investments. There is a need to address the urgent crises 
resulting from the COVID-19 pandemic and ongoing climate extremes, while at the same time focusing 
on long-term climate crisis.  Communities need support for immediate and practical solutions to the 
negative impacts of climate change and COVID-19. Now more than ever, the countries of South Asia 
have an opportunity, as well as an urgent imperative, to focus on bringing together poverty alleviation, 
social inclusion, and addressing climate change for a just transition amidst rapid decarbonization.
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2.2: WBG experience 

The WBG has extensive experience understanding and addressing the human and social dimensions 
of climate change. In terms of human development, the WBG is addressing climate change through 
three mutually supportive pillars: (i) social protection and jobs; (ii) health (health systems, nutrition 
and population), and (iii) education. The WBG’s efforts on the social dimensions of climate change 
highlight the importance of institutions, governance, collective action, voice, and social accountability 
in climate action and response measures at multiple levels.

Human development
Climate-responsive social protection measures aim to: (i) build the resilience of the poorest and most 
vulnerable people to climate change before shocks occur; (ii) prevent people from falling into poverty 
(or deeper poverty) after the shocks occur, and (iii) support livelihoods that can reduce the impact on 
climate by promoting green practices and income diversification. 

In most countries, the WBG supports social safety nets, which are scaled up in response to shocks. 
Their extended delivery systems (especially identification systems, social registries, and digital 
payment systems) allow programs to expand rapidly to those most vulnerable to natural hazards 
and climate-change-related risks. The WBG is working with disaster risk management actors to 
scale up shock-responsive cash transfer programs throughout the region. Such systems include 
government leadership and institutional arrangements (in Sri Lanka, the government has enacted 
laws to centralize the responsibility for selection and payment of beneficiaries of all welfare programs 
under an independent Welfare Benefits Board in the Ministry of Finance); data and information such 
as social registries or early warning systems (In Nepal, the WBG currently provides support to the 
government to improve civil registration, establish a population register and improve the delivery 
systems for the cash transfer program through the Strengthening Systems of Social Protection 
and Civil Registration Project), and programs and their delivery systems (In Bangladesh, the SNSP 
project is supporting an adaptation of the national public works programs to respond to shocks, and 
supporting the development of the government-to-person (G2P) payment platform under the Social 
Protection Budget Management Unit (SPBMU) of the Finance Division). 

Economic inclusion programs focus on building resilience to climate shocks by helping households invest 
in productive assets and diversify their livelihoods away from climate-vulnerable activities, especially 
into non-agricultural activities. Cash transfers play a critical role in helping households increase 
resilience by building the skills of poor and vulnerable households and supporting the diversification 
of their activities. The impact of cash transfers is increasingly reinforced through accompanying 
climate-smart productive inclusion/economic inclusion programs. In addition, public works programs 
contribute to mitigation by building community resilience through soil conservation, rehabilitation 
of degraded land, terracing, water management, etc. In communities hosting displaced people, the 
WBG utilizes a comprehensive approach in which both the displaced and the host communities are 
provided support with basic service provision, gender-based violence issues, and livelihoods.  The 
WBG also supports the jobs agenda through investment projects or policy support operations. For 
instance, in Bangladesh, the Jobs DPC supports the government in (i) strengthening systems that 
protect workers and build resilience, and (ii) improving policies and programs that enhance access to 
jobs for vulnerable populations.
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Box 2.1: Bangladesh: Cash Transfer Modernization Project
Background: Despite Bangladesh’s sustained economic growth in recent decades, poverty and vulnerability 
remain a challenge, requiring a robust social protection system. Poverty and vulnerability of the elderly, 
widowed, and disabled are worsened by various risks including climate change. The combined effect of 
poverty and climate on vulnerable groups can be devastating. Women, especially widows, and persons 
with disabilities who represent approximately 10 percent of the population tend to be marginalized and lack 
support and resources to withstand shocks.

Project Activities: The project aims to improve the transparency and efficiency of selected cash transfer 
programs for vulnerable populations by modernizing service delivery. It provides cash transfers to support 
target populations during slow-onset climate change impacts such as lower precipitation and resulting food 
insecurity, etc. Emergency cash transfer schemes are established to respond to rapid-onset climate-related 
disasters such as floods, droughts, and cyclones. The project is designed to benefit at least 80 percent of 
the population in the lowest two quintiles based on poverty score.

The project provides financing via a results-based financing modality that partially reimburses cash transfers 
for vulnerable populations against improvements in transparency and efficiency of such programs. It also 
provides technical assistance in modernizing service delivery by helping to digitize beneficiary information, 
transitioning to less paper-consuming processes, and modernize systems to make payments using 
biometrically authenticated processes.

Cost: $300 million

Climate-smart health systems focus on strengthening health services to (i) respond to climate 
emergencies such as extreme heat and vector-borne diseases such as malaria and diarrhea, and 
(ii) integrate climate change considerations into long-term planning for health care services and 
delivery. Other investments include policy support to increase resilience in the health sector to climate 
shocks, capacity development of health care professionals on climate risks, and technical innovations 
in surveillance and information systems to detect and plan for changing disease patterns due to 
climate change. Climate and health vulnerability assessments that improve knowledge of climate 
trends and projections, human health vulnerabilities, the adaptive capacity of the health system and 
other sectors, and the economic costs of these health impacts collectively feed into the development 
of health and climate action plans at a country level and facilitate climate financing across all sectors 
affecting public health. 

Climate considerations in the context of COVID-19 can identify how health sector investments in 
COVID-19 response can be climate friendly. Key elements include low-carbon, climate-resilient and 
pandemic-prepared infrastructure and energy supply, distribution, and efficiency; on-site renewable 
energy sources; climate-smart cooling strategies and technologies (including investment in vaccine 
cold chain); sustainable health care waste management; transition to telemedicine, and low-carbon 
COVID-smart behavior change interventions.

Climate-aware interventions in the education sector include developing resilience of education 
infrastructure to climate shocks, increasing awareness of climate risks through training and curriculum 
improvements, developing capacity for research and vocation training in strategic sectors, and 
enabling policy and information frameworks to support a resilient education sector. The education 
sector has introduced efforts to improve resilience to climate risks in its school infrastructure projects 
by using climate-proof designs, solar power, water recycling and rainwater harvesting, and other 
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green building technologies. In addition, the sector seeks to improve climate mitigation and adaptation 
through enhancing knowledge among teachers and students by developing general and secondary 
education curricula on climate change issues, and by incorporating climate considerations into teacher 
education and continuing professional development programs. Also, a growing number of projects 
were developed to fund and create centers of excellence in higher education focused on climate change 
research and innovation. Gender-smart climate education interventions gear up efforts on educating 
girls on climate change so they can play leading roles in mitigation and adaptation. Women and girls 
are more vulnerable to climate risks in developing countries, which poses additional challenges to their 
education and therefore their long-term prosperity. Gender-smart climate interventions include projects 
focused on getting girls into STEM (science, technology, engineering and mathematics) curriculum, 
policy action to raise the minimum age of marriage to keep girls in school, and vocational skills training 
in targeted sectors with job prospects (renewable energy, transportation, and agriculture).

Box 2.2: Pakistan: Higher Education Development
Background: Over the last 40 years, Pakistan has experienced a major demographic transition, and has 
a window of opportunity to reap the “demographic dividends” from its expanding economically active 
population. However, Pakistani youth face unemployment and under-employment due to lack of skills, 
and their participation in higher education and skills development is low at 10.1 percent (and a dismal 
one percent for the poorest wealth quintile of the country). Although gender disparity is limited in higher 
education in Pakistan, there is a large disparity in the fields that men and women enter. 

Project Activities: The Higher Education Development project in Pakistan supports research excellence 
in strategic sectors of the economy, improves teaching and learning, and strengthens governance in the 
higher education sector. It supports women through bridge programs to transition from two-year to four-year 
bachelor’s program with emphasis on STEM disciplines, in which women are under-represented. The project 
also includes dedicated research grants focused on addressing to climate change. These competitive grants 
are provided to researchers and potential entrepreneurs from among faculty members, current students, or 
fresh graduates from higher education institutes. The project integrates content on GHG emissions in the 
overall curriculum revision to help younger people foster actions and/or technology to mitigate the risks and 
provides training to faculty members on updated content.

Cost: $400 million

 

Social Sustainability and Inclusion
Successfully addressing the social dimensions of climate change in South Asia requires a multi-
pronged approach involving meaningful partnership between governments and communities in 
order to draw on local knowledge and scale up support for sustainable investments. Key areas of 
intervention include: (i) understanding and addressing the social impacts of mitigation policies and 
social co-benefits; (ii) promoting locally led climate action; and (iii) facilitating processes needed to 
support key transitions such as access to information, dialogue and citizen engagement on climate risk 
and green growth in order to create coalitions of support or public demand to reduce climate impacts.

In the transition to low-carbon growth, there is a need to assess potential impacts on social 
inclusion and voice (alongside the distributional impacts) of mitigation policies and strategies. 
Green recovery policies and investments have the potential to promote economic growth, create 
jobs, and contribute to people’s well-being through environmental benefits such as reduced air 
pollution and increased resilience to shocks.  There is a growing dialogue related to a “Just Transition,” 
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referring to promoting a fair shift from a carbon-based, extractive economy to a regenerative one, 
which protects workers’ rights and poor and marginalized groups so that they are not marginalized or 
excluded.  Assessment is also necessary to unpack how climate policies can deliver social co-benefits 
(e.g., improved health, food safety, better jobs, etc. that may result from green growth) and ways to 
make sure those are equally shared and contribute to improve inclusion and voice within a society. In 
South Asia, energy transitions, design of energy projects and technological innovation could benefit 
from integration of social considerations such as social equity and participatory planning processes 
into energy sector development (Mohideen 2018). 

Opportunities to promote locally led climate action through community-driven development or 
devolved climate finance can deliver results on the ground that respond to local priorities. Less than 
10% of global climate finance is demarcated for local-climate action. Mechanisms to promote local 
climate action include community-driven development, a model to which the WBG has committed 
significant financing over the past several decades, and devolved climate finance approaches. Such 
approaches can help mobilize or strengthen the capacity of local institutions to promote climate 
resilience, build on local capacities, and promote meaningful partnerships between communities and 
local authorities (Agrawal et al. 2012; Arnold et al., 2011). Nepal’s NAPA has stressed that 80% of 
climate change finance will go to local communities, yet there is lack of clarity about how to ensure such 
distribution (Regmi et al., 2016). The Government of Nepal has identified mechanisms and frameworks 
focused on piloting local- and community-based adaptation plans called Local Adaptation Plans of 
Action (LAPAs) which use partnerships with community forest associations, grassroots organizations, 
and local governments to initiate and implement adaptation strategies. Channeling climate finance and 
decision-making power to the local level offers opportunities for bottom-up planning and empowering 
community organizations at the forefront of climate change (Regmi et al., 2016). In India, more than 
3,000 decentralized forest councils have effectively limited deforestation in the regions where they 
exist (Agrawal et al., 2012). Models of locally-led and devolved climate action are being rolled out at 
scale and have enormous potential in South Asian countries to ensure effective climate action.

Box 2.3: Strengthening Community Resilience in Bangladesh
When Bangladesh was hit by Cyclone Sidr in 2007 and Cyclone Aila in 2009, the first phase of the 
Empowerment and Livelihood Project, which began in 2003, provided effective recovery support. In 2012, 
building on this experience, the second phase of the project, locally referred to as “Nuton Jibon (New Life),” 
considered vulnerability to natural hazards in the project design. The project supported the rural poor to 
improve their livelihoods, quality of life, and strengthen their resilience to climate variability, natural hazards, 
and other shocks. In addition to poverty and market accessibility, criteria for the selection of subdistricts 
also considered natural hazard exposure. 

 The focus on building institutions of the poor through direct financing to village-level institutions has been 
maintained with an enhanced focus on building preparedness to hazard events and long-term resilience. 
Once a village adopted the program, it followed a sequence of planning and implementation steps that make 
up the Village Development Cycle. Communities undertake a participatory planning process to determine 
local priorities and the best use for their funds. Given the core risk reduction and resilience goals of the 
proposed project, one of the key steps for the communities is participatory vulnerability analyses, which 
result in disaster preparedness plans and investments that enable villages to better anticipate, withstand, 
and recover from shocks and disasters. For example, the locations and design of community centers, rural 
roads, tube wells, and other works are informed by the vulnerability analysis. The analysis and subsequent 
risk reduction efforts are fully integrated into the Village Development Cycle and, collectively, they make up 
the “Resilience Cycle” named by the project.
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Promoting meaningful citizen engagement and participation in climate-related decision making 
is essential to ensuring that green recovery policies and programs have adequate public support 
and deliver more effective results in reducing emissions and improving resilience to climate 
change. Meaningful citizen and civil society engagement in national climate dialogues linked to 
green recovery and climate policy are critical to allow for social accountability and acceptance of 
green growth and recovery strategies. This also involves putting into place adequate compensation 
policies if the mitigation costs are too high for certain key groups. Indigenous peoples’ knowledge, its 
articulation, combined with other forms of knowledge can play a role in framing climate change and 
crafting appropriate responses. The benefits of green growth can be diffuse and uncertain, while the 
costs can be immediate and visible, and concentrated on specific localities and groups. For example, 
policies targeting sustainable forest management are a key component of Bhutan’s climate action. 
While community forestry is growing fast in the country, more could be done to ensure equitable and 
active participation, both to avoid elite capture of resources and advance meaningful participation in 
landscape-level decision-making processes. In the Maldives and island nations, people have voiced 
strong, unfavorable perceptions of migration related to climate change, despite national policies that 
propose resettlement as an adaptation strategy (Kothari, 2014; Azfa et al., 2019). Meaningful citizen 
participation underpinned by accurate, transparent and timely information will be critical to ensuring 
political and social acceptability of strategies to address climate change.

Box 2.4: Using vulnerability profiles for adaptation interventions in India
Reducing the impacts of drought has been a key priority for the Government of Andhra Pradesh. 
Nevertheless, the failure of the monsoon rains continues to have a disastrous effect on the state’s 
agricultural sector. Crafting an effective policy response has proven difficult because the effects of drought 
are socially differentiated, and different dry land farming systems face unique vulnerabilities. 

 The Andhra Pradesh Drought Adaptation Initiative (AP-DAI) project used participatory methods to tailor 
interventions for different vulnerability profiles. The impacts of drought vary significantly at small geographic 
scales in the region due to the natural variability in weather patterns, differences in soil types and water 
availability, access to markets and social circumstances. Potential responses to drought therefore require 
intensified efforts at village and watershed levels. The project compiled vulnerability profiles and tailored 
interventions to each community. First, the project targeted areas that were representative of different 
challenges (e.g., little irrigated land, common property, depleted soil tops). Second, the project held 
participatory consultations with communities to identify other drivers of vulnerability and devise ways of 
addressing factors that limit long-term adaptation to climate change. Next, the project developed a variety 
of matrices that could be used to classify drivers of vulnerability, the way that climate change would impact 
these vulnerabilities and potential responses. Finally, the project used the matrices to determine the blend 
of interventions that should be implemented in different communities. As a result, the project has been able 
to tailor adaptation strategies to communities’ unique risk profiles. Based on the results of the pilot, the 
project has plans to scale up the approach to a bigger coverage area.

In addition to engaging citizens and civil society, there is also a need to build awareness and political 
will amongst governments on the need to understand and address the social dimensions of climate 
change. Innovative data generation and analytical tools relying on community engagement, big data 
or the monitoring of social media can provide compelling evidence on the links between policies and 
citizens’ perceptions, sentiments; or on the extent to which citizen engagement may be effective in 
shaping policy design. There have been national dialogues on climate decisions and trade-offs in 
the UK, Ireland, and France; and engagement processes targeted at specific sectors such as those 
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on coal mine closures in Chile, India, and South Africa. These experiences offer a wealth of lessons 
upon which to build, as does the WBG’s rich operational experience in areas such as stakeholder 
engagement and consultation with marginalized communities.   

Box 2.5: India’s National Rural Livelihoods Mission
The World Bank’s National Rural Livelihoods Program (NRLP) was designed to support the launch and 
expansion of the Government of India’s flagship programme for poverty alleviation, the Deendayal Antyodaya 
Yojana National Rural Livelihood Mission (DAY-NRLM). Building on experiences from earlier programs, the 
approach begins with mobilizing poor women into self-help-groups which are then federated into higher-
order community institutions at village and cluster levels. Over time, the NRLM has demonstrated how 
strengthening of institutions can improve targeting of services and has provided a platform for integrated 
livelihoods support in convergence with other programs. 

Over 73 million rural households have been covered under the NRLM and a wide range of interventions have 
been implemented to support climate resilience including trainings and demonstrations on climate-smart 
agriculture techniques, funding for community-level green infrastructure, as well as encouraging non-farm 
initiatives and micro-enterprises promoting green technologies. Further, the pilot project “Sustainable 
Livelihoods and Adaptation to Climate Change (SLACC)” via the Special Climate Change Fund (SCCF) of the 
Global Environment Facility (GEF) established a proof of concept for using the NRLM institutional network 
to improve the adaptive capacity of the rural poor to climate variability and promoting climate-smart 
community-based interventions. These approaches are being scaled up under Bank’s current support to the 
livelihood projects aimed at rural economic transformation.

2.3: Strategy 

FIGURE 2.1 :  Theory of change for social sustainability, inclusion and human development

PROBLEM >> ACTIONS >> OUTCOMES >> IMPACT >>

SAR population is heavily 
exposed to climate change—
over 800 million people at risk 
of declining living standards 
and income

Support the design of shock 
responsive social protection 
systems and maximize 
potential of safety nets 

Increased resilience at the 
household and community 
levels to climate change 
impacts

More resilient population—
especially the poorest and 
most vulnerable to climate 
change before shocks occur 
and reduced deleterious 
impacts after shocks

Climate-induced disasters 
destroy physical and 
productive capital and 
threaten human capital 
formation

Mainstream climate-smart 
interventions into health, 
education, and jobs policies 
and programs

Improved resilience of health 
and education systems to 
withstand climate-related 
shocks

Increased public support and 
political will for decarbonizing 
and transforming economies

Inequitable socio-political 
processes that exacerbate 
existing inequities, increase 
climate risk for marginalized 
groups, and undermine local 
adaptation capacities

Support community-driven 
approaches and devolved 
climate finance for locally led 
climate action 

Strengthening institutions 
at local and national levels 
to understand and manage 
climate risks

Lack of public awareness and 
support for decarbonization 
and green growth hamper 
progress and/or increase 
social tension 

Develop and strengthen 
mechanisms for citizen 
voice and agency in climate 
decision making processing 
and national dialogues

Increased capacity for 
public dialogue and citizen 
engagement for climate 
policy decision making
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The WBG will work to reduce the impacts of climate change on human development by building 
broad-based human development systems that respond to climate change from the strategic to 
the project level and mainstreaming human development aspects of climate change into cross-
sectoral strategies through to the project level. The WBG will undertake a series of vulnerability 
and economic assessments in hotspot countries to better understand the needs of the vulnerable 
populations and impacts of climate change on human development outcomes in order to support 
countries to build appropriate knowledge, policy and institutional responses. Mainstreaming climate 
change and meeting corporate commitments will remain an important activity, especially focusing on 
systematic country diagnostics (SCDs) and country partnership frameworks (CPFs) and supporting 
climate co-benefits through policy and investment lending.

Over the next five years, the WBG will focus specifically on the following aspects:

 » Supporting all countries to maximize the potential of social safety nets to build household 
resilience to climate change and equip all countries with building blocks of a shock-responsive 
social protection system. As relevant, in all countries of the region, the WBG will support 
the inclusion of adaptive social protection (ASP) in national social protection strategies. It will 
also support the design of institutional setups that can play a coordination role to align the 
stakeholders, including donors and implementation partners. Support also will focus on improving 
national targeting systems (social registries) that can be used to quickly scale up programs and 
payment platforms, which are critical to ensuring timely payments during crises. Finally, this will 
include the development of a disaster-risk finance strategy for adaptive social protection as part 
of the broader financial strategy. For instance, in Afghanistan, the impact of droughts on farmers 
is well understood and has resulted in a new generation of responses—early warning, action, 
and finance—to support farmers facing drought. Both policy reforms and improvements in social 
safety net programs are underway in Nepal, India, Sri Lanka, Bangladesh, and Pakistan.

 » Developing climate and health vulnerability assessments in each country to improve knowledge 
of climate trends and projections, human health vulnerabilities, the adaptive capacity of the 
health system and other sectors, and the economic costs of these health impacts; feed into the 
development of health and climate action plans at a country level, and facilitate climate financing 
across all sectors affecting public health. 

 » Enhancing knowledge among teachers and students by developing general and secondary 
education curricula with lessons on climate change issues, and by incorporating climate 
considerations into teacher education and continuing professional development programs. 
Interventions will support technical and vocational training to work in sectors such as renewable 
energy, energy efficiency, etc. Investment in research and innovation at the regional level will be 
prioritized to develop the human capital knowledge base. Given the disproportionate impact of 
climate change on women and girls, investments will support girls’ education, get girls into STEM 
and develop girls’ life skills to be able to work in climate-smart sectors and leadership positions.

 » Promoting climate-smart economic inclusion and livelihood interventions by ensuring 
economic inclusion programs focus on building resilience to climate change among households, by 
promoting skills for emerging green sectors and technology shifts and promoting diversification. 
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The WBG will also ensure public work programs focus on community resilience (soil conservation, 
rehabilitation of degraded land, terracing, water management, etc.). In addition, the WBG will 
ensure greater focus on poor and vulnerable households in fragile urban contexts that are exposed 
to climate risks and/or have migrated as a result of climate-related shocks. 

 » Supporting mitigation efforts by mainstreaming energy efficiency measures through 
collaboration with the Energy Sector Management Assistance Program (ESMAP) to deliver net 
GHG reductions by auditing human development facilities and the development of guidelines 
and accreditation criteria. The carbon footprint study of healthcare facilities will include all SAR 
countries and be extended to education and social protection facilities as well. 

 » Building capacity in relevant government agencies and ministries to integrate the human 
development dimensions of climate change in Nationally Determined Contributions (NDCs) 
under the Paris Agreement and expanding country capacity on climate aspects in education, 
health and social protection through South-South as well as North-South learning.

Addressing the social dimensions of climate change requires understanding the drivers of vulnerability, 
including the relationship between climate and social equity, and how different risks intersect and 
interact (e.g., how fragility and conflict interplay with climate and disaster risk). It requires inclusive 
approaches and meaningful partnerships with communities to harness their valuable knowledge and 
experience on risk management, and facilitation of productive partnerships between communities and 
government to work together for effective climate action.  The WBG will support clients in bringing a 
holistic, whole of society approach to the climate challenge that focuses on ensuring that all voices are 
heard, that marginalized groups are protected and empowered,  We will undertake a portfolio review 
and series of country diagnostics to assess the gaps, needs and opportunities to support countries in 
South Asia along the following dimensions: 

Understand, track the social and distributional impacts of mitigation policies and social co-benefits. 
 » map out the political economy of the carbon-related sectors (coal, etc.) to assess stakeholders’ 

interests, influence, and resources; identify ways for countries to engage stakeholders in a sector 
reform.

 » analyze the poverty and social impacts of potential policy options to inform policy development 
and reform.

 » identify potential political and social risks stemming from green growth/recovery programs.

 » ensure that projects are designed so that local communities equitably benefit from green growth 
investments.

 » provide analysis and support engagement of Indigenous Peoples and forest-dependent 
communities to enhance the benefits they may derive from mitigation or conservation activities.

 » undertake gender analysis to identify gaps and ensure women’s participation in decision making 
on green recovery programs, related training, etc.
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Support efforts to channel resources to the local level to reinforce communities’ efforts to build 
resilience and adapt to climate change.  

 » harness community-driven development programs to include climate risk management.

 » promote and support the delivery of devolved climate finance as part of decentralizations efforts.

Provide guidance to countries to support key transitions.
 » promote transparency, access to information and citizen engagement on climate risks and green 

growth to create coalitions of support or public demand to reduce climate impacts.

 » support local or national dialogues for just transition and green recovery decision making.

 » building awareness and political will amongst governments on the need to  address the social 
dimensions of climate change and green growth.
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3. CLEAN ENERGY

3.1: Background

SAR has a quarter of the Earth’s population, but only about five percent of the installed electricity. 
The region is characterized by intermittent household energy access (600 million people in India 
alone), with per capita consumption being less than 30 percent of the world average. Overall, expected 
economic growth in coming decades combined with low per capita consumption levels and a growing 
population indicate that SAR will heavily impact future global energy demand, with the need for grid 
connected power (currently approximately 420 GW1 installed capacity) increasing by five or six times 
greater than current levels. If the current energy mix of more than 70 percent coal is maintained, the 
growth in demand will cause a similarly large spike in GHG emissions to wipe out whatever GHG 
emission reductions are achieved by other countries. Unless SAR shifts rapidly toward cleaner, lower-
emission primary energy resources, it will be impossible to reduce global GHG emissions and constrain 
global warming in this century.

The energy mix in SAR is gradually shifting away from coal, and demand for coal-fired power 
is slowing. The costs of solar and wind continue to come down the cost curve2 and demonstrate 
more rapid commissioning. While coal-fired power plants under construction are being completed, 
no new coal power plants are reaching financial closure in India, with most recent data showing a 
decline in coal-fired power generation as a percentage of the country’s energy mix. Other countries 
are more complex. In Sri Lanka, the decision-making process for developing new power plants lacks 
transparency, while Bangladesh is more constrained with power generation choices due to a land 
shortage. Pakistan has recently embarked on constructing coal power plants to take advantage of 
indigenous lignite, which will be a major emitter of GHG emissions. However, both countries have 
recently made important commitments to renewable energy. The government of Bangladesh does 
not foresee the need for further coal-fired power plants, and Pakistan has committed to a 60 percent 
renewable energy target by 2030. Nepal, Bhutan, and Pakistan are especially rich in under-exploited 
hydropower, which offers potential for greening and balancing the grid as more wind or solar capacity 
is added.  

COVID-19 has hit the region and the power sector hard. The economic downturn has significantly 
reduced power demand and income for utilities, making a case for finding ways to lower the cost of 
electricity supply, and in some countries for retiring inefficient older coal fired power plants as well as 
relatively costly liquid fuel generation.   

The WBG approach in all countries is to make the case for scaling up clean energy—renewables 
and hydropower—and in certain countries, it has supported gas-based power generation. In many 
SAR countries, the WBG is engaged in policy and investment support for scaling up utility-scale and 
distributed renewable generation and integrating these scaled resources into the grid. In selected 
countries, it is also engaged in unlocking the region’s vast hydropower potential in a sustainable 
manner. Also, energy efficiency measures are promoted to address expected growth in electricity 
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demand, driven by currently low per capita electricity consumption, an expected rise in incomes, and 
electrification of transport and industry.  

The WBG also focuses on improving supply side operational efficiency and demand-side energy 
efficiency. In most SAR countries, the World Bank is engaged in improving efficient transmission 
and distribution networks, system operations, and efficient dispatch. To address expected growth in 
electricity demand, it is also engaged in policy and investments to support energy efficiency scale-up 
programs, with a substantial program in India and early engagements in several other countries.  

Across all countries, the WBG is making the case that regionally integrated electricity networks 
can save costs, improve resilience, and reduce system-wide greenhouse gas emissions. It is taking a 
two-pronged approach of policy and dialogue facilitation, and project-level support, to improve country 
readiness and capacity, as well as policy and regulatory frameworks, and expand opportunities for 
regional cross-border electricity trade and market development. Integration can strengthen resilience of 
power grids that are vulnerable to climate change impacts such as increased flooding and severe weather.

More recent technological developments indicate a significant promise to decarbonize the 
transportation sector, with the promotion of electric mobility in urban areas involving two-and-three-
wheeled vehicles, buses, and more extended electrification of rail. 

3.2: WBG experience

As mentioned, the WBG has focused on four fronts to date: 1) supporting scale-up of clean energy; 
2) supporting supply side efficiency and reliability and demand-side energy efficiency; 3) supporting 
regional electricity market development and cross-border electricity trade, and 4) promoting power 
sector reforms to enhance the financial sustainability of utilities and promote a stronger investment 
environment for private sector participation. Examples of these are provided below. 

Box 3.1: Bangladesh: Rural Electrification and Renewable Energy 
Development I & II (RERED I & II) and Scaling Up Renewable Energy 
Project (SREP) 
Background: The government of Bangladesh’s prioritization of generation and electrification during the last 
decade has led to impressive achievements. Access to electricity has increased to 95 percent by 2019, 
and installed capacity quadrupled in the same period. Annual per capita electricity consumption has more 
than doubled. Considerable challenges, however, remain for ensuring uninterrupted electricity supply. 
Bangladesh’s gas reserves are expected to deplete from 2020 and the share of coal-based generation is 
expected to grow.  Expensive fuel oil-based generation increased from five to 22 percent from 2009 to 2017. 
These developments are leading to rising GHG emissions. At the same time, Bangladesh has yet to achieve 
its potential for renewable energy, estimated at several GW of capacity. 

Project activities: The World Bank has provided significant support to the government efforts to utilize 
renewable energy for rural energy access and electrification, and to scale up both rooftop and utility scale 
solar PV. RERED I & II have established and supported the Infrastructure Development Company Ltd (IDCOL) 
and its partner organizations in deploying 2.4 million solar home systems, 1,153 solar irrigation pumps, 
26 solar mini-grids, and 2 million efficient cook stoves, providing clean, affordable energy to millions of 
Bangladeshi families and farmers. These programs are some of the most successful in the world.  

continued
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Project activities: SREP approved a project in 2019 to support the Electricity Generation Company of 
Bangladesh (EGCB) to implement the country’s largest 50 MW utility scale project. A flood-prone site has 
been selected to demonstrate that utility scale projects are possible in densely populated and land-scarce 
Bangladesh. 

SREP is also working with IDCOL to provide financing to private sector developers to rapidly scale up 
the country’s nascent rooftop PV market. SREP is supporting the Sustainable and Renewable Energy 
Development Authority’s (SREDA) promotion of net metering and providing technical assistance for 
renewable energy resource assessment, identification, and development of sites for utility scale projects. 
The sites are tendered to private sector developers to demonstrate new implementation models for rooftop 
PV, and a waste-to-energy pilot project. Altogether, SREP is expected to add 310 MW of solar PV capacity.

Financing: RERED I & II $856.7 million, SREP $185.25 million

Box 3.2: India: Models for Scaling Up Energy Efficiency (EE)
Background: Demand for energy end-use appliances and equipment like lighting, ceiling fans, air 
conditioners, refrigerators, agricultural pumps, and industrial motors is expected to grow substantially in 
India, making energy efficiency measures crucial to manage energy demand and the impact on emissions. 
India’s Bureau of Energy Efficiency estimates a demand side EE market of $150 billion in the next 10 years. 

To overcome market failures in the EE sector, the government took a series of policy, regulatory, and 
institutional steps. Major government actions include the Energy Conservation Act of 2001, the Electricity Act 
of 2003, and the National Mission on Enhanced Energy Efficiency (NMEEE), which is one of the eight missions 
under the National Action Plan for Climate Change (NAPCC) of 2008. These were followed by regulatory 
mandates including the Perform, Achieve and Trade (PAT) scheme setting mandatory energy saving targets in 
large energy-intensive industries, support for financing energy service companies (ESCOs), and introducing 
EE standards or codes for appliances, buildings and financing instruments. In 2002, the Bureau of Energy 
Efficiency (BEE) was created under the Ministry of Power (MoP), followed by Energy Efficiency Services 
Limited (EESL) in 2009. EESL is a super ESCO owned by public enterprises to finance and deliver EE solutions, 
especially in the residential and public sectors, and support and grow the broader ESCO market. 

Substantial energy efficiency savings across industrial, commercial, and residential end users have been 
identified, but most end users are unable to implement energy efficiency projects on a large scale because 
they lack the technical capacity or have little financial credibility to borrow for EE investments. There 
are many other implementation challenges such as the small size of projects, high transaction costs, 
coordination risks across multiple stakeholders, a strong but evolving policy and regulatory ecosystem, high 
financing costs, and ambiguities in asset creation and ownership. 

Project Activities: The India Energy Efficiency Scale-Up Program with a $220 million IBRD loan and a first-ever 
$80 million IBRD guarantee underscores a growing partnership with the country to help tackle its huge energy 
efficiency challenge. Between April 2017 and December 2019, EESL deployed more than 128 million LED bulbs 
and tube lights, 1.6 million energy efficient ceiling fans, and 6.2 million LED street lights supported by the India 
Energy Efficiency Scale-Up Program loan. On a lifetime basis, energy savings associated with this deployment 
is about 122,300 GWh of electricity, with corresponding avoided CO2 emissions of nearly 100 million tons. 

The India Partial Risk Sharing Facility (PRSF) for Energy Efficiency Project of the World Bank, with a $25 
million guarantee from the Clean Technology Fund and $18 million grant from the Global Environment 
Facility is intended to help India achieve energy savings with the mobilization of commercial finance and 
participation of private energy service companies, in collaboration with Small Industries Development Bank 
of India (SIDBI), EESL and BEE.  Between 2015 and 2020, the PRSF project has worked together with 10 banks 
and financial institutions in India to provide partial risk-sharing loan guarantees of about $16 million to 
support 28 demand-side energy efficiency sub-projects in building, municipal street lighting, water pumping, 
large industry, and micro, small and medium enterprise (MSME) sectors, leveraging $53 million of total 
investments. These measures are generating 110 GWh of energy savings and helping avoid 95,000 tons of 
CO2 emissions each year.
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Box 3.3: IFC—India: REWA Ultra Mega Solar Project, Madhya Pradesh, 2016 
GHG savings: 1 million ton per annum, IFC O/A: $128 million, IFC mobilization: $309 million 

IFC & WB jointly developed the REWA Ultra Mega Solar Project, one of the world’s largest solar power plants 
(750 MW), helping India reach grid-parity & scale up affordable renewable energy 

 » This was the first project in India where the renewable energy tariff was lower than that of other 
conventional sources, with a record low tariff of about US$0.044 per unit

 » We implemented international best practices such as guaranteed energy offtake, termination 
compensation, payment security mechanisms, a first for the Indian market

 » Several structural aspects of the project (such as competitive bidding & procurement process) were 
incorporated in the National Solar Bidding Guidelines, published by the Ministry for New & Renewable 
Energy in 2017

 » We helped in creating a market of open-access for institutional off-takers alongside utilities, 
operationalizing inter-state open access for solar power in India.

 » Our successful structuring of REWA project was recognized at the national level where the Prime minister 
of India appreciated and inaugurated the project

 » Building on the success of REWA project, IFC has made significant inroads with other government agencies 
and built a strong pipeline of future climate focused projects 

Box 3.4: IFC—Nepal: Upper Trishuli-1, Nepal Water and Energy Development 
Co, 2019 
Anticipated capacity: 216 MW, IFC O/A: $95 million, IFC mobilization: $95 million 

IFC was the lead arranger of a $453 million debt package to finance Upper Trishuli-1, a landmark hydroelectric 
powerplant (216 MW) and one of the largest FDIs in Nepal’s history. The plant will increase Nepal’s electricity 
supply by one-third from today’s levels and provide clean, reliable power to up to 9 million people.

 » The project’s financing structure, competitive tariffs, and use of internationally accepted contract 
standards will set a standard for future hydropower projects in Nepal

 » As part of the project, a cumulative impact assessment of current and planned projects in the Trishuli basin 
will be conducted, setting environmental and social-impact benchmarks

 » This project is a prime example of IFC’s capabilities to create markets through upstream project preparation 
and WBG collaboration (MIGA provided $135 million in guarantees to cover political risks)

Box 3.5: IFC—India: Bruhat Bengaluru Mahanagar Palika (BBMP), 2017
Reduction in energy consumption: 510 million units/year

IFC worked with Bengaluru municipality to structure a PPP and identify an Energy Savings Company to 
implement energy conservation measures and improve service delivery across the public street lighting 
system in the city. The city boasts 485,000 streetlights but upgrading and maintaining the infrastructure 
has been a challenge due to fiscal constraints and lack of investment. Poor operation and maintenance 
resulted in high energy consumption, poor lighting, non-functional meters, and high percentage of 
dysfunctional streetlights.  Based on tender submissions, the expected results of the project are:

 » Reduce energy consumption by 85.5 percent—the highest savings guaranteed to date of any project in 
India, making the project one of the world’s largest municipal energy savings project for public street lighting

continued
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 » The estimated payouts by BBMP to ESCO and the electricity utility, post project implementation, is 
estimated at $33 million  annually and hence remain at similar levels to its current expenditure of $34.5 
million with all street-lights operational. 

 » Mobilization of $100 million in private investment

 » Improve street light services for over 3.5 million people

 » Enhance commercial activity and safety of residents, particularly women and children

 » Reduce greenhouse gas emissions by 86,000 metric tons per year

 » Integrate smart-city initiatives (environment sensors, remote LED luminaire level lighting control, and 
installation of 50,000 IP cameras)

Box 3.6: IFC—Pakistan: “Super Six” wind project, 2019
Reduction in energy consumption: 510Mn units/year

Tons of GHG Reduced Yearly: 650,000 tCO2/year, Anticipated Capacity: 310 MW

IFC O/A: $86 million. IFC mobilization: $234 million

IFC is leading the $320 million debt financing of a first of its kind program to build six wind power projects in 
Pakistan via collaboration with Tricom wind, Metro wind, Din Energy, Artistic Wind, Gul Ahmed Electric, and 
Act II Wind. The project will deliver among the lowest cost power generation in Pakistan, will generate more 
than 1,000 GWh of electricity annually, and provide enough energy to power 450,000 homes. The cost of 
power from the Super Six projects is expected to be more than 40 percent lower than the current average 
cost of generation, increasing market competition and spurring future investments. The project is especially 
critical in Pakistan, which faces increasing energy demand and frequently relies on expensive, imported 
fossil fuels. The project helps the Pakistani government reach its goal of increasing its non-hydro renewable 
energy share from 4 percent to 20 percent by 2025.   

3.3: Strategy

Longer-term objectives and activities
The WBG will focus on clean energy-scale up, efficiency, financial sustainability, and affordability, 
with a “just transition” away from fossil coal and the potential for stranded assets requiring 
attention. The early retirement of coal has implications for investment, including financial institutions 
and jobs in the coal industry and coal-fired power plants. Bank technical advice to transition, including 
financial support, is expected to grow. 

Short-term objectives and activities 
Continue to support increasing power generation from solar, wind, hybrid renewable resources, 
hydropower, battery storage and other solutions to integrate variable renewables into the grid, 
along with gas where appropriate. In order to work to decouple economic growth from power-sector 
related GHG emissions, the WBG will continue to support an energy transition already underway in 
India, which recently announced a plan to build 450 gigawatts of renewables that has the potential 
to reshape the regional power sector and positively affect global climate outcomes. The WBG also 
will continue to support renewable energy interventions in other countries, focusing on competitive 
approaches that attract private sector investments. This will be complemented by a wide range of 
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measures to support integration of variable renewables into the grid, including battery energy storage 
applications and smart grid solutions that also contribute to sector challenges to improve reliability 
and quality of service. The WBG will also continue to support sustainable hydropower development 
to enable all feasible and scalable alternatives to fossil fuel generation in meeting the region’s growing 
energy demand. The WBG will work with the Climate Investment Funds and other partners to mobilize 
resources for substantial required investments.

Continue to support improvements and expansion of transmission and distribution networks to 
enable access to reliable, modern, and affordable electricity for all. This would include (i) continuing 
to reduce technical losses that can reach more than 30 percent in some areas, and improving reliability 
and quality of services; (ii) supporting resilience of networks and utilities by including design elements 
to support greater resilience in network infrastructure and operations and promote enabling virtual 
workplace environments and other measures to support greater resilience from future disruptions; (iii) 
supporting the cooling agenda — India in particular is expected to see a substantial increase in demand 
for air conditioners, which alone could drive substantial new requirements in generation capacity. 
Various approaches and business models are needed to achieve efficiency across the cold chain for 
commercial uses (i.e. food, medicines, transport) and appliance level cooling; (iv) supporting efficient 
appliances, lighting, and other end-use efficiency measures that will reduce energy use requirements 
and save energy costs, using various business models such as ESCOs, and (v) promoting innovative 
approaches to develop demand-side management programs that can be enabled by internet of things 
(IoT), batteries, and advanced metering infrastructure.  

Continue to support regional electricity market development and connectivity.  The WBG will 
continue to engage in dialogue facilitation and project-level support to harness the benefits of more 
integrated regional electricity systems and markets, which would help reduce system-wide GHG 
emissions and improve system resilience.  As all forms of power generation can be impacted by 
weather/ natural disasters, a regional power grid helps to match supply and demand. This would 
include policy and regulatory framework alignment to support scaling of investments in cross-border 
transmission (e.g., CASA-1000) and cross-border trade-oriented projects, supporting dialogue on 
regional market design and development, and eventually supporting harmonization of codes and 
standards and market rules. The WBG will explore investment opportunities to support connectivity 
and trade-oriented generation to foster confidence in the role of cross-border electricity trade in 
contributing to solutions to national sector challenges. 

Continue to support the expansion of private sector participation and investment in the power 
sector while strengthening its financial sustainability and ensuring affordability of services. The 
public sector lacks the finance and resources to expand power generation and networks on the scale 
needed. Therefore, the WBG will continue to support the development of a conducive investment 
environment for private sector and commercial financing of clean energy and, where conditions 
are conducive, transmission and distribution, including by working on reforms that address weak 
financial and operational performance of utilities, strengthening regulations and contract models that 
support an appropriate allocation of risks, encouraging competition, and supporting innovative project 
structures that help to reduce financing costs, implement appropriate risk mitigation including use 
of de-risking instruments, and optimize up-front development costs. The WBG will also continue to 
work on reforms that support better targeting of subsidies to ensure services remain affordable to 
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the poor and vulnerable households and will pursue its efforts in developing innovative financing and 
derisking instruments especially in countries with less developed financial markets. 

FIGURE 3.1 :  Theory of change for supporting clean energy in SAR

PROBLEM >> ACTIONS >> OUTCOMES >> IMPACT >>

SAR region has low household 
energy access and low per 
capita energy consumption

Support scaling up of utility-
scale, off-grid and distributed 
renewable generation and 
grid integration 

Increased clean power 
generation and battery 
storage and increased 
access to electricity

Clean, reliable power with 
capacity for continued 
expansion of renewables and 
battery storage

Energy demand expected to 
increase significantly—8.7 
percent of GHG emissions led 
by India (8.1 percent)

Promote energy efficiency 
measures, through policy, 
investments, and enabling 
innovation 

Optimized efficiency of 
the power grid through 
improvements in transmission 
and distribution networks and 
system operations

Affordable access to 
electricity for the poor

Current energy mix in 
SAR is 70 percent coal, 
but significant regional 
hydro potential, reduced 
coal demand and price 
competitive renewables

Develop regional power 
pool and regional hydro 
resources and transmission 
infrastructure

Enabled the development of 
cross border power planning 
across SAR

Regional hydro potential not 
part of a regional grid 

Support power sector 
reform to enhance financial 
sustainability, including by 
strengthening investment 
environment for private 
sector participation 

Mobilized resources for 
substantial required 
investments, including from 
private sources 

Power grid losses of 30 
percent, unreliable and power 
system vulnerable to climate/
weather shocks

Increase resilience of 
networks and utilities to 
external shocks, including 
from climate change 

Increased resilience of critical 
power grids to future shocks

Endnotes
1. India (370,000 MW); Bangladesh (10,000 MW); Pakistan (33,00 MW), Sri Lanka (4,000). Therefore, a five-fold increase in the 

power grid would cost approximately 420,000 MW x 5 x $2 m per MW = $42 trillion

2. 3 c per kw/h
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4. CLIMATE-SMART TRANSPORT1

4.1   Background

The transport sector is the fastest growing in South Asia in terms of energy consumption, mainly 
due to the very high growth in the transport sector in India. As transport demand increases in the 
SAR as a consequence of population and economic growth, the need to provide sustainable and 
resilient transport services becomes more important than ever. Boosting SAR countries’ economies 
and alleviating poverty requires the provision of sustainable connectivity with resilient transport 
infrastructure and services. 

The rapid expansion of air, land, and water transport across SAR has resulted in a corresponding 
increase in carbon emissions, as well as congestion and air pollution. According to one estimate, 
transport related GHG emissions in SAR countries are expected to grow by nearly 50 percent by 
2030, and by more than 80 percent by 2050, from a 2005 baseline, reaching around 12 gigatons CO2 
equivalent/year.2 Worsening air quality has a significant impact on the health of the population, with 
more than 165,000 deaths in India attributed to outdoor air pollution (WHO, 2018). 

Increasing urbanization in SAR means a growing problem from urban transport emissions. 
Although SAR cities account for relatively low emissions per capita, due to their high use of public and 
non-motorized transport, a shift to private vehicles is underway because the region has struggled to 
provide adequate infrastructure and transit services to accommodate growth.  

By 2050, global freight transport CO2 emissions are expected to surpass emissions from passenger 
vehicles. Trucking is the dominant mode for providing freight services in SAR, contributing up to 57 
percent of transport-induced GHG emissions in India and other countries. The trucking sector in SAR 
is informal, and inefficient, with older and smaller trucks and a highly fragmented ownership structure 
that results in empty backhauls for more than 40 percent of truck miles. 

Disaster and climate risks are high in SAR, making infrastructure and communities highly vulnerable 
to natural disasters. Transport networks across the region are prone to a variety of risks, including 
flooding, landslide, extreme heat and wildfires. Disruptions to transport infrastructure can lead to lost 
time, income, and access to services and highlights the need to better integrate urban land use with 
transport planning, including to shift populations away from the most vulnerable areas. 

Based on a global risk assessment, transport infrastructure incurs losses of $15 billion a year 
on average from natural hazards, with low- and middle-income countries shouldering about 60 
percent of the total amount. Losses can reach even higher values after extreme events.3 Transport 
disruptions are costly for households because they give rise to longer travel times, wasted fuel, and 
missed work opportunities. Damaged infrastructure also results in a disproportionately high cost of 
rehabilitation, especially following extreme events. This burdens public infrastructure budgets and 
detracts from the attractiveness for private sector investment. However, a cost-benefit analysis 
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shows that the average incremental cost of investing in resilient transport infrastructure is estimated 
at only around three percent of the overall investment needs with a benefit of $4 for each dollar 
invested in resilience (World Bank, 2019).

Beyond the transport infrastructure itself, increasing the adaptive capacity of communities 
(people and businesses) to withstand natural disasters along strategic transport corridors is the 
most critical challenge. There is a need to encourage more strategic planning, especially in urban and 
coastal areas, and to align transport systems and flows with local and regional evacuation, response, 
and recovery needs. This requires contributions from the road, rail, aviation, and waterways sub-
sectors, as well as stronger coordination with other services, including emergency and health services, 
meteorological services, etc.

Box 4.1: Impact of the COVID-19 pandemic on the transport sector in SAR
The COVID-19 pandemic has affected SAR transport services from the demand and supply side. Reliability 
and efficiency of transport networks and logistics services have significantly decreased. Public transport 
has rapidly become associated with the potential spread of the virus. Air transport, which is essential in 
some parts of the region such as the mountainous areas of Nepal, suffered from lockdown measures.

The three main transport-related short-term COVID-19 recovery actions needed are containing COVID-19, 
keeping cities moving, and ensuring financial survival of the sector. Public transport operators, both formal 
and informal, have a fundamental role to play. Measures such as new hygiene protocols, temperature 
measurements, and communications plans require careful preparation, training, and implementation to 
restore users’ trust in public transport. Cities around the world are also accelerating their non-motorized 
transport programs to provide an alternate mobility option. However, maintaining physical distancing 
norms in public transport will remain a challenge from both supply availability and demand management 
perspectives, all the while facing the need for the sector to survive financially.

Besides, it is critical that transport stakeholders find solutions to enhance the resilience of transport networks 
and re-energize the construction sector while considering adequate safety and hygiene measures to ensure 
that connectivity and transport services can be sustained in a resilient manner on critical links. Construction, 
one of the largest sectors in terms of regional GDP, also has the largest supply multiplier in the region.

4.2: WBG experience

Decarbonizing and climate-proofing transport infrastructure against increased incidence of climate 
shocks will produce important co-benefits including more reliable infrastructure with year-round 
access, cleaner air, greener jobs, and reduced  traffic congestion. Large ongoing investments in 
transport infrastructure assets are expected to have long-lasting positive climate benefits by reducing 
GHG emissions and reducing vulnerabilities of transport systems and their beneficiaries. 

The WBG transport sector approach to mitigation and adaptation is based on two strategies: (i) 
Avoid-Shift-Improve (mitigation) and (ii) the Life Cycle Approach (adaptation). 

Avoid-Shift-Improve
The “Avoid-Shift-Improve” framework helps to compare and prioritize policies and measures to 
reduce GHG and air pollutant emissions from the transport sector. At the highest level, improve 
focuses on increasing the carbon efficiency of existing modes, avoid focuses on reducing demand, 
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and shift focuses on moving to more carbon-efficient modes. While an “all-of-the-above” strategy 
is necessary, there can be benefits to distinguishing policy approaches between urban and freight 
transport. For SAR, decarbonization actions fall under four key pillars:

(i) Urban—Avoid and Shift:
Support the development of safe, efficient, and accessible public transport systems that leverage 
intermodal services and non-motorized transport and prevent a shift toward private transport.

“Avoid” strategies aim to reduce the number of kilometers traveled through more efficient urban 
growth, compact cities, and transit-oriented development (ToD). Through improvements in 
availability and accessibility of efficient public transport modes, cities can then shift travel away from 
motorization and other more polluting transport modes.

Compact cities and clean public transport provide one of the most effective responses for 
supporting sustainable mobility. Creating sustainable and efficient growth of cities should first focus 
on improving public transport services and non-motorized transport; providing safe, reliable, and 
intermodal public transport, and shifting people from private to public modes of transit. 

(ii) Urban – Improve: 
Explore electric mobility (eMobility) business models in order to support rollout as technology 
matures. Many countries in the region have identified eMobility as an essential part of their mitigation 
strategy. India’s decarbonization strategy has supported electrification heavily through the “Faster 
Adoption and Manufacturing of Electric Vehicles in India”—FAME I and FAME II schemes. Large-
scale implementation of electrification in the region requires addressing a broad range of institutional, 
technical, contractual, risk allocation, and financing issues.

(iii) Freight—Avoid and Improve:
In the freight sector, “avoid” strategies look to reduce the number of empty trucking trips, while 
“improve” refers to upgraded vehicles, technology for more efficient deliveries and vehicle use, and 
fuel efficiency. Investment in optimal truck fleets and a more fuel-efficient trucking sector will lead to 
a leaner, cost-efficient, and competitive logistics sector, and reduce emissions. 

(iv) Freight—Shift:
Focus rail and waterway development efforts on key development corridors. “Shift” strategies 
involve moving trips to more energy-efficient modes. In freight, this often implies moving goods 
using rail or waterways, rather than road transport. Rail and water trips become more financially 
attractive with the longer the distance traveled. 

Box 4.2: Project Highlight: India’s Eastern Dedicated Freight Corridors (DFC)
Background: As rail trips become more financially attractive with the longer the distance traveled, India 
has been leading the “shift” strategies in the region by investing heavily in various rail and water corridors. 
Freight transport demand in India has also witnessed high growth and, as with passenger transport, the 
share of rail has decreased dramatically. 

continued
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Results: The largest regional project is the Eastern and Western Dedicated Freight Corridors (DFC) between 
India’s metro cities. The implementation of the DFC is expected to generate two major impacts on freight 
movement: the shift of freight from road to the low-carbon intensive mode rail transport, and inherent 
improvement in energy efficiency of freight rail through adoption of improved technologies.

The Eastern Corridor is expected to reduce emissions by 2.5 times when compared to no-DFC, while the 
Western Corridor would reduce emissions by six times.

Life Cycle Approach
In the face of a changing climate, disaster risks need to be taken into consideration at all stages of 
the infrastructure life cycle, from the planning phase to engineering, operations, maintenance, and 
contingency programming. It is important that countries identify their “lifeline critical” infrastructure 
assets to increase the likelihood of continuity of services during and after a crisis. The life cycle 
approach is applied in WBG projects to highlight how climate and disaster risk management can be 
integrated in the different phases of infrastructure lifespan.

FIGURE 4.1 :  Lifecycle approach

Systems
planning

Engineering 
and design

Operations and 
maintenance

Contingency 
programming

Institutional capacity and coordination

Better planning is crucial in SAR, where transport infrastructure needs are increasing. The region 
suffers from a lack of intra-regional links among the national road networks, unrealized potential for 
rail and inland water freight transport, and inadequate road and rail connectivity of ports with other 
areas. Connectivity is lacking, with a total length of road network per 1,000 people of 2.9 kilometers, 
well below the world average of 4.7 kilometers.4 Persistent maintenance issues also exist in SAR, 
particularly India, Bangladesh, Nepal, and Pakistan, due to more fundamental issues of funding and 
lack of efficiency of expenditures. Overall, prioritizing maintenance over capital works; maintaining 
an appropriate balance between capital and recurrent expenditures; adequate and appropriate cost-
sharing between central and state or local governments, and multiyear budgeting remain unaddressed 
due to political economy and constraints of existing systems.
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Box 4.3: Project Highlight: India PMGSY Rural Roads Project
Background: The WBG is supporting the implementation of a comprehensive approach to address the climate 
resilience issue in the India rural road sector based on the above-mentioned life cycle approach through 
PMGSY, a $40-billion-plus national-level rural roads program. Large parts of the existing rural road network 
(four million kilometers) are prone to excessive damages due to floods, sudden cloud bursts, heavy rains and 
storms, landslides, water-logging, submergence, droughts, and high temperatures due to a wide range of 
terrain and climatic conditions. Rural communities lose critical transport access once the roads and bridges 
are damaged due to these events. 

Key elements of PMGSY include:   

 » Strategic planning: Network level climate vulnerability assessments are now planned to identify the most 
vulnerable parts of networks in order to build adequate resilience at critical locations, ensuring efficient 
use of scarce development funds.

 » Climate-resilient design and construction standards: Utilizing climate and meteorological data and remote-
sensing imageries to better define mitigation measures, including improved drainage, adequate waterways 
for bridges, improved material specifications, and natural-based solutions.

 » Resource efficiency: Emphasizing economic and environmental benefits by maximizing use of local and 
marginal materials and industrial by-products such as waste plastic and construction waste.

 » Asset management: Integrating vulnerability data in the asset information system and retrofitting climate 
resilience in the existing network through rehabilitation programs and preventive maintenance to avoid 
premature failure of assets.

4.3: Strategy

Reducing emissions and building in climate resilience should be promoted at the infrastructure 
level as well as at the network level, taking into account the contribution toward GHG emissions and 
level of resilience of all infrastructure assets in the context of the system as a whole in order to build 
long-term economic growth and the adaptive capacity of communities. 

For mitigation, the strategy at the network level is to promote multi-modality by fostering public 
and non-motorized transport in cities and more efficient use of trucking resources for freight. At the 
infrastructure level, the focus should be on sustainable mobility relying on greener infrastructure and 
use of new technology.

Regarding the resilience agenda, at the network level the focus will be on building a systemic 
approach based on reliable data, and contingency planning. At the infrastructure level, the focus will 
be on increasing resilience through innovative technologies and long-term, climate-smart strategic 
maintenance. 
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FIGURE 4.2:  Theory of change for supporting climate-smart transport in SAR

PROBLEM >> ACTIONS >> OUTCOMES >> IMPACT >>

Transport-related GHG 
emissions in SAR countries 
are expected to grow by more 
than 80 percent by 2050 and 
increase exposure to climate 
risks

Support development of 
resilient, safe, efficient, and 
accessible public transport 
systems 

Increased uptake of climate-
smart travel modes such as 
public, non-motorized, and 
electric modes 

Transport networks are 
carbon-neutral and resilient 
to climate hazards; equitable 
urban mobility systems that 
increase sustainability

Transport sector is the 
fastest-growing energy-
consuming sector in SAR

Reduce kilometers traveled 
through efficient urban 
growth, compact cities, and 
transit-oriented development

Future transport-related 
development in urban and 
freight sector in SAR apply an 
Avoid-Shift-Improve approach

Unplanned urban growth 
risk worsening urban air 
quality, GHG emissions and 
congestion accelerating the 
impact of climate change and 
natural disasters 

Support electric mobility 
business model rollout as 
technology matures

Increased resilience of 
transport networks to climate 
vulnerabilities

Transportation systems 
vulnerable to extreme climate 
and weather shocks

Reduce GHG impact of the 
freight sector by reducing 
empty trips, upgrading fleet, 
tech and fuel efficiency, and 
shifting trips in key corridors 
to efficient modes like rail 

Increasing economic 
shocks to SAR economy 
due to climate change—
transportation one of the 
most vulnerable

Increase capacity of clients 
to apply lifecycle approach 
to infrastructure planning, 
contingency programming 
to address disasters and 
climate risks

A.  Network-Level Thinking
(i) Mitigation: Fostering multi-modality and more efficient transport
Tackling transport emissions in SAR will need to reflect the growing concern of expanding and 
unsustainable cities, and the growing demand of freight and trucking services. 

Regarding cities, this means combining land, multi-modal transit, walking, cycling, and transport 
demand management policies. While a large portion of investments in SAR, particularly in India, has 
focused on developing metro systems, clean bus transport is one of the most effective components of 
sustainable mobility in other countries. Investment in a combination of modes yields superior outcomes 
compared to isolated investments in a single mode. 

Mitigation measures that help cities develop high-quality, financially sustainable, and affordable 
public transport systems should remain a key focus of the global and SAR transport strategy. The 
core of the challenge is to keep travel times reasonable and travel as affordable, comfortable, safe, and 
convenient as possible to prevent existing users from shifting to other less-sustainable modes.

For freight transport, interventions should lead to better, fuller trucks. Policies that aim to formalize 
the trucking sector and create better, fuller trucks can have large impacts in terms of emissions. An 
estimate indicates that if India had China’s composition of fleet, the GHG emissions would reduce by 
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four percent and costs would drop by seven percent. Similarly, if India had a fleet age comparable to 
that of the United States, GHG emissions would be reduced by eight percent and costs by six percent. 
Reducing backhauls would also reduce GHG emissions by 10 percent and costs by 12 percent.5

As trade moves to countries in the region with a lack of rail or waterway infrastructure, operational 
measures such as truck-sharing, route optimization, or relaxation of delivery windows to optimize use 
of transport capacity will become key strategic actions to reduce SAR freight emissions. Establishing 
Performance-Based Standards (PBS) through a Road Transport Management System (RTMS) that 
leverages technology could be a tool to incentivize better and fuller trucks. Truck operators are 
encouraged to become certified on meeting certain safety and vehicle maintenance standards, load 
safety, and data sharing, and in exchange receive privileges.

Box 4.4: Project Highlight: Chennai City Partnership
Background: The project in preparation, Chennai City Partnership: Urban Mobility, Water, and Resilience, 
provides a comprehensive approach to mitigation in the urban context. This multi-sector project will: (i) 
focus on the issue of sustainable and integrated service delivery in the city; (ii) support policy, institutions, 
investments, and finance; and (iii) place a special emphasis on “integrating” across silos. The project will cover 
urban mobility and spatial development; water and resilience; and urban governance and finance, and aims to 
provide a comprehensive development agenda that will tackle both the spatial growth elements of “avoiding” 
trips and improving public transport and non-motorized transport to encourage shifting to use of these modes.

(ii) Adaptation: Building adaptive capacity of communities
Considering climate impacts for individual assets, such as a bridge or a railway line, is necessary 
but not enough to ensure that the system functions reliably. Efforts to ensure resilience at the project 
level should be embedded within a more strategic approach to infrastructure network planning that 
accounts for the direct and indirect effects of climate change and climate variability. It is critical to have 
a clear understanding of where the vulnerabilities and impacts are at the system level. The network-
level strategy is articulated around the following two pillars:

Need to develop network-level thinking with a more systemic approach to increase the adaptive 
capacity of communities and businesses along strategic transport corridors. Risk-informed strategic 
network planning involves identifying critical and vulnerable infrastructure at the network level, devising 
measures to shift the deployment of long-life infrastructure and support urbanization away from most 
disaster-prone areas whenever possible, and planning to preserve a reasonable level of transport and 
logistics services for movement of people and goods in case of disruptions, as well as piloting new disaster 
risk financing mechanisms—with private sector participation where needed, and insurance policies.

Need for increased cross-sectoral contingency planning for a quick and effective response—with 
protocols and reserve funds—following an adverse climatic or disaster event in order to mitigate 
impacts on the infrastructure and people. Strengthened contingency or emergency planning requires 
improvements in the development and use of early warning systems, hydrometeorological forecasts, 
and implementation of timely evacuations, with the transport sector as a key contributor. More efforts 
are therefore required in the region to develop real-time network systems (for example, built-in sensors 
along transport links), as well as to align transport systems and logistics flows with local and regional 
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evacuation, response, and recovery needs by strengthening coordination among transport sub-sectors 
including road, rail, and air transport. Increased coordination and collaboration with other sectors, such 
as water, energy, and urban, shall also be encouraged at the planning stage to develop adequate plans.

Box 4.5: Project Highlight: India Green National Highways Corridor Project
Background: India’s national highway network is located across varying geo-climatic conditions and 
exposed to vulnerabilities related to slope failures/landslides, heat/radiation, and flooding. It is necessary to 
ensure that the transport infrastructure is resilient to the impacts of disasters and climate change.

Project activities and expected results: The Green National Highways Corridor Project is a strategic response to 
demonstrate safe and green national highways (NH) in selected states of India, along with building institutional 
capacity to replicate the green and resource-resilient methods of construction across the country, considering 
that the primary network of 116,000 kilometers of NH carries about 40 percent of road freight and passenger 
traffic. Approved on March 27, 2020, the project will carry out the following critical network-level analyses (and 
engineering activities such as mainstreaming climate resilience in project design and implementation): 

 » Disaster risk and impact assessment of about 5,000 kilometers of the NH network to identify and prioritize 
most vulnerable links; and,

 » Preparation of a Climate Adaptation Policy based on the network-level assessment results.

B. Infrastructure-Level: Promoting New Technologies 
(i) Mitigation: Sustainable mobility through greener infrastructure 
“Shift” strategies involve moving trips to more energy-efficient modes. In the freight sector, shifting 
to rail and water modes produces many environmental and societal benefits, particularly when it 
comes to long-haul trips. Moving more freight by rail and waterways would reduce GHG emissions, 
truck-induced congestion, and noise pollution, and contribute to the integrated logistics that are now 
a hallmark of global supply chains.

E-Mobility can and should be part of an integrated “avoid, shift, and improve” framework for tackling 
the challenge of transport sector emissions. To integrate eMobility in a sustainable way, countries 
should ensure that it fits within a broader low-emission transport strategy that has public transport 
at its heart. The capacity and availability of suitable eMobility solutions provides the opportunity for 
public transport operators, when supported by their authorities, to deploy new technologies. The 
development of business models that involve electric vehicle sharing (for example, two- and three-
wheelers) is also providing a complement to public transport that authorities can seek to integrate 
within an overall low-emission strategy for transport.

(ii) Adaptation: Climate-resilient infrastructure
Climate-resilient infrastructure should be planned, designed, built, and operated in a way that 
anticipates, prepares for, and adapts to changing climate conditions. The infrastructure-level strategy 
is articulated around the two following pillars:

Evolution of technologies: New technologies and approaches, such as bio-engineering solutions, use 
of waste plastic material in specific contexts, self-heated pavements, arch bridges, remote-sensing 
technology, and River Information System-generated data for optimization and resilience of Inland 
Waterway Transport infrastructure can increase performance while providing longer-term solutions.
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Climate-smart strategic maintenance: Increased investment in transport infrastructure maintenance 
and integration of disaster risk into decision-making related to the expansion and maintenance of 
existing facilities can reduce repair and reconstruction costs in the long-term. Creation of up-to-
date climate-informed asset management systems, low-cost technologies for data collection and 
performance assessment, and incorporating risk and resiliency into operation and management (O&M) 
prioritization processes require exploration.

Box 4.6: Highlight: Examples of innovative resilient technology for bridges
Introduction of Geosynthetic Reinforced Soil (GRS) abutments. While traditional piled abutment foundations 
are required in some geo-technical situations, new GRS abutments where feasible offer a significantly lower-
cost solution (30 percent in Sri Lanka) that also is more seismically resilient and faster to construct from 
locally available materials.

Use of modular bridge solutions that encase the deck structure of the bridge in stainless steel. This approach 
results in a significantly longer design life of up to 100 years with associated lower maintenance costs, 
a performance well beyond what can be achieved at a reasonable cost with traditional in-situ reinforced 
concrete. Construction costs are also lower because standardized formwork (including reinforcing) can be 
delivered to the site in a container, with deck casting done in a single pour, as opposed to the longer times 
and complex formwork needed for traditional in-situ structures.

Nepal Second Bridges Improvement and Maintenance Program (BIMP-II). The project introduced network arch 
bridges, which are cost-efficient and resilient. They offer higher levels of resistance and can span a greater 
distance, with a material-efficient design. The construction technique, with a minimum number of piers or no 
piers in the river, allows significant amounts of flood water to pass under it, thus preventing the bridge from 
being swept away during floods.

C. Building Stronger Institutions 
There is an overall need to build stronger institutions and a higher level of service delivery capacity 
focused on fostering overall disaster and climate-resilient development in the transport sector, promoting 
safety and security, supporting multimodal planning, developing policies for clean vehicles, etc.

Institutional improvements in the freight sector require examining the difficulties of market structure, 
legal dispute, and liability; improving access to credit; and land availability for logistics centers and 
infrastructure. These policies are not easy to create, institutionalize, implement, or regulate, but have, 
at their core, the creation of a low-carbon future while enhancing win-win opportunities.

Endnotes
1. For the climate-smart transport theme, which requires significant and immediate action due its cross-cutting role and significant 

contribution to GHG emissions, the strategy is developed across three fronts—networks, infrastructure, and institutions—rather 
than differentiating between implementation timeframes of shorter-term and longer-term actions.

2. IEA (International Energy Agency). 2009. Transport, Energy and CO2: Moving toward Sustainability

3. Hallegatte, Stephane, Jun Rentschler, and Julie Rozenberg. 2019. Lifelines: The Resilient Infrastructure Opportunity. Sustainable 
Infrastructure; Washington, DC, World Bank

4. Reducing Poverty by Closing South Asia’s Infrastructure Gap, World Bank, 2013.

5. A.T. Kearney. 2017. Estimation of Changes in Trucking Sector Greenhouse Gases Associated with Road Sector Policy and 
Investment Decisions
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5. CLIMATE-RESILIENT CITIES

5.1: Background

South Asia is the second-fastest urbanizing region of the world and will add 586 million people in 
urban areas by 2050. This will increase the 34 percent urbanization rate in 2018 to close to 50 percent 
by 20501—almost doubling the current urban population in the region in the next three decades. Most 
of the increase is due to natural growth and rural-urban migration. Most of the large cities—some 74 
urban areas in SAR had a population of more than one million people  in 2018—are expected to grow 
from two to three percent annually to 2030. The region is also expected to have 10 megacities with 
around 200 million people living in them by 2030 (UNDESA, 2018).  

Congestion and low quality of life associated with urbanization in the region hinders leveraging 
the full benefits of urbanization, as has been the case in other regions. While cities in SAR are already 
drivers of growth and improved prosperity for the region, with the average GDP per capita in cities 
growing by 56 percent during 2000–2012 and absolute poverty declining from half a billion people in 
1990 to 215 million people in 2015,2 South Asia’s urban share of global GDP is still much lower than 
its share of the global urban population. Urbanization and structural transformation in many South 
Asian countries, driven in part by global trends, are being led by non-tradable services rather than by 
manufacturing, making it very hard to exploit the full range of agglomeration economies.

Urbanization in South Asia is taking place in suburbs and informal settlements, and South Asian 
cities on average suffer from poor livability as evidenced by the prevalence of slums and sprawl, urban 
poverty, and pollution. At least 130 million urban dwellers (around 20 percent of the urban population) 
still live in informal settlements characterized by poor construction, insecure tenure, and under-serviced 
housing plots. SAR contains 17 of the world’s 20 most polluted cities in terms of air quality, with 
ambient air pollution the third-leading cause of premature death in the region. Climate change hazards 
could drive an additional 100 million people in SAR into poverty by 2030 (World Bank, 2018).

South Asia is home to many of world’s megacities,3 with massive challenges due to huge 
infrastructure deficits, and a lack of financial resources and political will to effect changes. In Karachi, 
Pakistan’s commercial hub accounting for roughly a third of the country’s GDP, decades of neglected 
utilities have contributed to a solid waste and sewage crisis. India’s megacities suffer from decaying 
infrastructure, including inadequate drainage and water supply, with New Delhi and Chennai facing 
acute water shortages. Dhaka is the world’s eighth largest city and faces deteriorating air quality 
and increasing flooding impacts, while remaining prone to building fires and collapse. The COVID-19 
pandemic has further exposed the high vulnerability of cities in the region, which on average are 
suffering higher pandemic impacts. 

South Asian cities are among the most exposed to disasters and climate change impacts. Existing 
vulnerabilities cause South Asian cities to face high impacts from exposure to earthquakes, flooding, 
water scarcity, and landslides. Climate change will further increase the frequency and impacts of 
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flooding due to high precipitation and glacier melting, along with the ongoing increase in vulnerable 
houses and infrastructure. Sea level rise and resulting coastal inundation and salt intrusion are likely 
to affect many major coastal cities including Mumbai. One of the major challenges will be rising heat, 
which will increase energy needs and potential public health crises in many central Indian cities, while 
reducing overall labor productivity. 

Around 80 percent of major South Asian cities are exposed to floods, with 14 percent of urbanized 
locales lying in extremely flood-prone areas and 45 percent in flood-prone areas. Dhaka, Karachi, Kolkata, 
and Mumbai—urban areas with a combined population of more than 50 million people—face a substantial 
risk of flood-related damage over the next century (World Bank, 2018). Without investments in flood 
protection, damage costs in cities across SAR could be as much as $143 billion each year by 2030, with 
potential GDP losses four times that amount. (Estimate from WRI Aqueduct Global Flood Analyzer.)

Urban heat islands are expected to further exacerbate health risks from heat waves.  Annual 
average temperatures in the region are projected to increase between 1.5 and 3° C by 2050 relative 
to 1981-2010. Roughly 24 percent of India’s urban population living in slums could experience 
declining health from heat waves. Cities in central India, parts of southeastern Pakistan, Bangladesh, 
and Sri Lanka can see a major decline in living standard due to high heat.4 Some hotspots such 
as Karachi, Pakistan, are likely to face lower productivity and worsening public health due to high 
temperatures, while the central belt of India may see higher stress on farmers.

Water scarcity is another big challenge in South Asian cities due to climate impacts and population 
growth. Groundwater, a key resource for piped drinking water major cities including Dhaka, Delhi, 
Islamabad, Kabul, and Kathmandu, is showing high stress, with water tables receding at an alarming 
rate. Estimates indicate 22 of 32 main Indian cities face daily water shortages. India, Pakistan, and 
Afghanistan are the world’s most water-stressed countries and are being affected heavily by climate 
impacts. Increasing urban populations coupled with improper urban watershed management is likely 
to further decrease drinking water availability. More frequent and intensified weather events pose 
threats to the sustainability of water supply systems and quality of water. Interruption of water supply 
and sanitation services has significant consequences on health and livelihoods, especially for the 
poorest and most vulnerable communities. 

FIGURE 5.1 :  Mapping Multiple Climate-Related Hazards in South Asia (IWMI, 2017)

Geographic region

Dominant hazards Example cities 
at riskDroughts Heat waves Floods Precipitation* Sea level rise Earthquakes

Northwestern India l l l Delhi, Jaipur

Eastern coastal 
areas of India l l Mumbai, 

Ahmedabad

Northeastern 
region l l l l l Dhaka, Kolkata

Pakistan and 
Afghanistan l l l l Karachi, 

Islamabad

Central India l l l Indore, Bhopal

Islands and 
coastal regions l l l Male, Colombo

Nepal and Bhutan l l l Thimphu

*Extreme precipitation

https://www.iwmi.cgiar.org/publications/iwmi-research-reports/iwmi-research-report-170/
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Cities are responsible for 70 percent of global CO2 emissions, with transport and buildings being 
among the largest contributors. (World Bank, 2019). Asia’s cities already consume 80 percent of the 
region’s energy and create 75 percent of its GHG emissions. Asian cities are poised to contribute more 
than half the rise in global GHG emissions over the next 20 years if no action is taken (ADB, 2015).  

5.2: WBG experience

The WBG’s work in urban development aims to build sustainable cities and communities through 
an urbanization process that is green, inclusive, competitive, and resilient, contributing to SDG 11 and 
implementation of the New Urban Agenda, as well as the WBG goals to end extreme poverty and 
boost shared prosperity.

The World Bank invests about $5 billion annually in planning and implementing lending projects on 
sustainable cities and communities throughout the world to help cities meet the critical demands of 
urbanization. Specifically, the World Bank adopts integrated approaches to transform the fundamental 
systems of cities, focusing on four priorities: (i) enhancing planning systems and local capacity; (ii) 
strengthening fiscal and financing systems; (iii) promoting territorial and spatial development, and (iv) 
building climate-smart and boosting urban resilience.

Box 5.1: Sri Lanka: Metro Colombo Urban Development Project
Background: The floods in 2010 in Colombo, situated in a low-lying flood plain, caused high economic 
losses given that the Colombo metropolitan area accounts for about 50 percent of Sri Lanka’s GDP. The 
floods were particularly destructive because of poor design and maintenance of drainage systems, illegal 
encroachments in flood retention areas, and industrial pollution. Rainfall frequency has almost doubled in 
Colombo during the past 30 years, while the area’s population has increased from 1.7 million people in 1981 to 
2.5 million in 2010. Investment in the drainage system, however, has been sluggish, and storage capacity in 
the basin has declined greatly since 2000 as a result of uncontrolled encroachment in the flood plains. 

The Metro Colombo Urban Development Project, launched in 2012, supports the government’s aim to reduce 
flooding in the catchment of the Colombo Water Basin and strengthen the capacity of local authorities in the 
metropolitan area to rehabilitate, maintain, and improve local infrastructure and services through selected 
demonstration investments.

Expected Results: The reduction in flood damage resulting from the project is projected to directly benefit 
the lives of 232,000 people, primarily by avoiding the losses associated with damage to residential and 
commercial property. A further 2.5 million people are expected to benefit indirectly from avoiding losses 
caused by the more general disruption of economic activity resulting from flooding. Over the project period, 
the amount of flood damage avoided is $91 million by 2051 when the impacts of climate change on the 
probability of flooding are considered.

WBG Investment: $213 million 
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Box 5.2: Pakistan: Punjab Municipal Service Improvement Project (PMSIP)
Background: Given the fast pace of urban growth and the need for efficient planning, the province of Punjab 
recognizes the potential role of each city in the growth of the region and is endeavoring to provide adequate 
and reliable urban services through local governments. The World Bank is helping the five largest cities 
in the province of Punjab improve their systems for planning, resource management, and accountability 
through results-based financing of $150 million. The city governments are developing and implementing 
medium-term, integrated development and asset management plans with evidence-based prioritization for 
municipal infrastructure and services.

Results: The project resulted in increased revenue collection and reduced expenditures, providing financial 
headroom for the cities. Automated systems for public access to information and grievance redressal, 
as well as updated websites with information on budgets and procurements, are ensuring greater 
accountability.

WBG Investment: $150 million

5.3: Strategy

Careful policy reforms and investment are needed to leverage urbanization, improve resilience 
to disasters and climate change, and transform South Asian cities towards higher prosperity and 
livability. Recognizing that urban transformation is inherently cross-sectoral, and that cities have 
urgent adaptation needs that they must address simultaneously with mitigation, it will be critical to 
support comprehensive, inclusive and multi-sectoral actions to improve the ability of cities to meet the 
numerous challenges they face, including climate change. 

The effectiveness of cities in responding to COVID-19 and future events will be determined by 
available service delivery and infrastructure systems and their investment in risk reduction and disaster 
preparedness, all of which are a function of the effectiveness of their urban governance systems. 
The ongoing pandemic highlights the need to focus on slums and informal settlements, which have 
high population density and poor housing, infrastructure, and living conditions. Cities also need to 
mainstream urban health, livability, and resilience into policies and interventions and strengthen sub-
national financial management and investment prioritization.

Key climate sensitive actions that cities in the SAR region can take to support inclusive sustainable 
growth include (i) identifying city-level risk hazards and impacts; (ii) improving the ability of the urban 
bodies to undertake inclusive integrated spatial planning; (iii) prioritizing infrastructure investment 
decisions driven by data; (iv) improving self-sufficiency of the urban local body through fiscal and 
capacity development, and (v) strengthening land administration and geospatial information systems.  

 » A risk assessment that identifies and quantifies the risks at the urban level is a necessary step 
to increase urban resilience. Multi-faceted assessments that look at natural hazard and socio-
economic impacts as well as the institutional capacities to address these impacts can be employed 
and can help mitigate the significant impact that climate change and other natural hazards could 
have on urban investments. Key investments that are needed—such as in early warning systems for 
natural disasters—include a risk financing scheme to provide immediate liquidity in the aftermath of 
disasters and systems to collect, share, and distribute disaster and climate data.
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 » Cities benefit from the development of long-term spatial and investment plans that integrate 
sustainability, nature-based infrastructure solutions, and quality of life targets. Through inclusive and 
integrated planning processes, cities should revisit the design and enforcement of building codes, 
land-use plans and zoning regulations, and environmental and resource management regulations 
to avoid building further in risk-prone areas. SAR cities benefit from adopting integrated spatial 
planning approaches that promote resilience, green growth, and improved quality of life. 

 » Data-driven decision-making can help prioritize climate-smart investments that improve 
resilience and provide socio-economic benefits. Necessary investments in efficient buildings, 
digital land administration systems, people-centric transport infrastructure, and water and solid 
waste management will help improve urban resilience from future shocks and reduce urban 
pollution as well as GHG emissions. Cooling or green infrastructure such as street trees, parks, 
green roofs, and facades can help achieve temperature reductions in urban areas while delivering 
diverse additional benefits such as pollution reduction, urban agriculture, and biodiversity habitat. 
There are significant opportunities for cities in the SAR region to capitalize on newer technologies 
to develop people-centered smart cities and to utilize innovative incentive mechanisms to scale 
climate-responsive investments.

TABLE 5.1 :  Investment potential by country and sector in South Asia, 2018-2030

Bangladesh Bhutan India Maldives Nepal Sri Lanka Total

Green  
buildings

$118.8 billion $390 million $1.4 trillion $200 million $3.4 billion $8.4 billion $1.53 trillion

Transport 
infrastructure

$23.7 billion $615 million $250 billion $1.5 billion $10 billion $326 million $286.1 billion

Transport  
electric vehicles

— $322 million $667 billion — $2.5 billion — $669.8 billion

Municipal  
solid waste

$4 billion $11.5 million $11 billion $546 million $83 million $3.5 billion $18.6 billion

Climate-smart 
urban water

$13 billion $106 million $128 billion $86 billion $686 million $2.7 billion $144.6 billion

Total $158.7 billion $1.5 billion $2.5 trillion $1.8 billion $16.7 billion $14.9 billion $2.7 trillion

Note: This does not include estimates for Afghanistan. Source: IFC—Climate Investment Opportunities in Emerging Markets, 2019

 » Improving the fiscal base and credit-worthiness of urban local governments will allow them 
to better perform their mandated functions. Practical ways to achieve this need to be identified, 
including through the improvement of i) intergovernmental fiscal relations that empower urban local 
bodies; ii) institutional capacity and coordination, and iii) enforcement mechanisms. Cities can also 
lay the foundation for results-oriented models of public-private partnerships to provide infrastructure 
and services as well as other viable market mechanisms to increase own-source revenue.

 » Urban land administration systems and geospatial information play key roles in the planning, 
monitoring, and implementation of responses before, during, and after disasters. Digital and 
comprehensive land records coupled with up-to-date critical geospatial information (such as 
hazards risks like flood extent and storm surge) allow urban planners to identify vulnerable 
populations and target investments to mitigate climate change impacts. Acknowledging people’s 
existing land rights is also essential for socially sustainable land-use planning and regulation. 

https://www.ifc.org/wps/wcm/connect/59260145-ec2e-40de-97e6-3aa78b82b3c9/3503-IFC-Climate_Investment_Opportunity-Report-Dec-FINAL.pdf?MOD=AJPERES&CVID=lBLd6Xq
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FIGURE 5.2:  Theory of change for supporting urban resilience-climate change nexus in SAR

PROBLEM >> ACTIONS >> OUTCOMES >> IMPACT >>

SAR urban population is 
expected to double in the 
next three decades

Develop national urban 
adaptation and mitigation 
strategies

Cities well adapted to address 
increasing climate hazards 
and impacts 

Cities in the SAR region on 
a pathway to low-carbon 
resilient development, 
climate-informed poverty 
reduction, and improved 
quality of life

SAR cities are heavily 
exposed to climate change 
hazards

Identify city-level climate 
change hazards and emission 
trajectories 

Locked in long-term 
green-grey infrastructure 
development on low carbon 
pathways 

SAR cities are the main 
energy consumer and source 
of GHG emissions in the 
region 

Strengthen local authority 
climate information and 
decision support systems 
that prioritize climate-smart 
investments

Coherent climate-informed 
planning processes across 
government at national, 
state, and city levels 

Local governments are not 
geared to address climate 
change: lack adequate 
planning and capacity, 
infrastructure, and finance

Support cities to undertake 
inclusive spatial planning 
that includes nature-based 
solutions and quality-of-life 
targets

Cities well equipped to 
address impacts of climate 
change on urbanization, 
poverty, and human 
development

Improve revenue-raising 
capacity of local government

Adequate fiscal base and 
capacity at the city level

Longer-term objectives and activities 
Prioritize spatial planning for urban interventions as a key tool to promote resilient, low-carbon 
development. While it can be challenging to align that process with climate goals and urban investment 
plans, such a systemic change can be reached through a focus on urban livability and the use of data 
and digital technology. Effective plans will use climate mitigation and adaptation data, risk analysis, 
and climate targets as inputs and decision-making drivers, along with the development goals and 
priorities in urban spatial planning. 

Develop national urban strategies to focus on climate to encourage cities to think beyond project-
based approaches and identify cross-sectoral priorities. City diagnostics and partnership strategies, 
using a systematic diagnostic approach similar to the World Bank CPFs, can create agreements with 
urban areas that bring an integrated planning approach to identify priorities for urban investments, as 
well as linkages between urban and regional priorities.  

Develop circular economy frameworks for implementation. As significant opportunities for circular 
approaches to resource management exist in cities. The circular economy model aims to use waste 
streams as a source of secondary resources and to recover waste for re-use and recycling. A framework 
like this can help cities understand the interaction between urban form, infrastructure development, 
economic opportunities, and waste, and identify investments, both public and private. 

Develop a digital and comprehensive land records system that strengthens land tenure security. 
Land administration and geospatial systems are the foundation of property markets, planning, 
permitting, construction monitoring, and preparing and responding to disasters and climate change. 
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More secure, formal, and reconcilable property rights, with better-known and clear information on 
landowners, their assets and the land values, results in land users being less vulnerable to eviction or 
loss of livelihoods in the case of a disaster that triggers displacement.

Short-term objectives and activities
As part of the ongoing response to COVID-19, invest in inclusive, sustainable cities that integrate 
mechanisms to mitigate impacts from future shocks, including those from climate change. This 
requires an added focus on urban policies, regulations and investments to develop healthy, livable, 
and resilient cities.

Develop an action and investment plan to improve land records and geospatial systems, land tenure 
security, and social resilience to disasters. COVID-19 deepens social vulnerabilities, underlining the 
importance of access to land as a social safety net, and land and properties as critical family assets 
and shelter. The ability of communities, families, and individuals to retain livelihoods, sustain deaths, 
mitigate displacement, and economically rebound, will in part depend on land tenure security. For 
example, a large COVID-19 outbreak in urban informal settlements could result in migration to rural 
areas and escalation of demand on land that triggers land disputes and conflicts. 

Prioritize climate action in urban hotspots through investment in rapidly urbanizing areas, where 
urban form and infrastructure are not yet locked in and where the potential is highest for bending 
the emission curve. Given that most of the infrastructure needed for the year 2050 has yet to be 
built, particularly in developing countries, this represents a significant opportunity to develop more 
sustainable, efficient, and low-carbon infrastructure.

Accelerate investments in low-carbon cities by prioritizing investments that promote livability and 
sustainable density in cities. Countries and cities can identify urban development models that best 
meet their needs. Deploying available new technologies can accelerate the transition to low-carbon 
and resilient development in several ways, such as through the adoption of building materials and 
designs that minimize cooling needs, artificial intelligence to improve efficiency of public transport, 
and “smart” streetlights to save electricity.

Endnotes
1. https://population.un.org/wup/Publications/Files/WUP2018-Highlights.pdf

2. Poverty and Shared Prosperity 2020, World Bank, 2018. https://www.worldbank.org/en/publication/poverty-and-shared-
prosperity

3. It boasts six of the world’s mega-cities—Bangalore, Delhi, Dhaka, Karachi, Kolkata, and Mumbai—with more on the way as 
populations grow in Ahmedabad, Chennai, Hyderabad, and Lahore.

4. https://www.nytimes.com/interactive/2018/06/28/climate/india-pakistan-warming-hotspots.html

https://population.un.org/wup/Publications/Files/WUP2018-Highlights.pdf
https://www.worldbank.org/en/publication/poverty-and-shared-prosperity
https://www.worldbank.org/en/publication/poverty-and-shared-prosperity
https://www.nytimes.com/interactive/2018/06/28/climate/india-pakistan-warming-hotspots.html
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6. CLIMATE-SMART AGRICULTURE (CSA)

6.1: Background

Agriculture is enormously important to the SAR. It employs 44 percent of the region’s population 
and contributes 15 percent to GDP. The livestock sub-sector is increasing in importance and accounts 
for about 30 percent of total agricultural GDP in South Asia. Productive agriculture and a vibrant 
rural economy will therefore remain critical for achieving the Sustainable Development Goals (SDGs), 
including food security and eradicating extreme poverty. Agriculture in the region is highly vulnerable 
to the impacts of climate change and is also a significant source of GHG emissions. 

A transformation of the food system is critical to meet current challenges, including climate 
change. Rising population levels, sustained income growth, rapid urbanization and subsequent 
dietary transitions from food-grains to high-value commodities such as fruits, vegetables, livestock 
and fisheries products, and processed products are shifting demands on the agriculture sector and the 
food systems. To enhance food and nutrition security, agricultural production must not only increase 
substantially, but also diversify towards high-value commodities. Increasing agricultural productivity 
and developing strong backward and forward linkages along key value chains while addressing the 
pressing challenges of climate change is critical, necessitating a reassessment of agricultural policies. 

The region’s agriculture is defined by three key climate-related features—two distinct warm, wet 
monsoon seasons with intense rainfall, supporting rice production; glacial run-off from the Himalayas 
mountain range that feeds the fertile river systems across the region; and low rainfall areas (drylands) 
characterized by rain-fed agriculture and in some cases supported by traditional or modern irrigation 
systems.

Higher temperatures due to climate change in most of the SAR will largely increase the vulnerability 
of crop and livestock production systems, though genetic variability will enable some adaptation. 
Post-harvest activities also will be affected, with storage more difficult and the shelf-life of many 
agricultural products reduced, which in turn may worsen food safety problems.

Water scarcity is especially acute in Afghanistan, Pakistan, India, and parts of Nepal. Significant 
decreases in groundwater levels are reported across various parts of the region. In Pakistan’s Balochistan, 
groundwater levels are declining at a rate of two to three meters per year, and in upland areas outside 
major command areas, groundwater levels declined by as much as five meters per year.1 With increasing 
temperatures and more irregular rainfall, the existing agricultural systems will be in stress and more 
often run out of water. For instance, in Sindh Province in Pakistan, 90 percent of available water is used 
in agriculture, severely compromising drinking water and industrial water availability. 

In Bangladesh, West Bengal, and parts of Sri Lanka, excessive rainfall and rising sea levels may 
flood productive land or prevent getting harvested produce to markets. For example, rain-fed 
monsoon rice, which constitutes more than 38 percent of total rice production in Bangladesh, is highly 
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vulnerable to water supply volatility from changes in seasonal monsoon occurrence. Early monsoon 
arrival can cause flood damage when rice seedlings are submerged in early growth stages, especially 
when farmers are not using submergent tolerant varieties. In addition, sea water intrusion may lead 
to salinization of surface and groundwater. A study by the Bangladesh Soil Resource Development 
Institute found approximately 62 percent of coastal land (1.06 million out of 1.7 million hectares) 
affected by some degree of soil salinity.2 Salinization is expected to advance eight kilometers further 
north in the country by 2030, reducing more land availability for farming. 

Very dry years may be followed by very wet years, and hot summers by very cold winters. Periods 
of severe droughts followed by devastating floods are common in the SAR and have contributed to low 
crop yields, loss of livestock, damage to irrigation infrastructure, and food shortages in recent years. 

Agriculture accounts for 25 percent of GHG emissions in the region, which is the second largest 
contributor after energy (63 percent). India, with its large population, accounts for 70 percent of the 
region’s agriculture and land use emissions, followed by Pakistan and Bangladesh at a combined 25 
percent. The major contributors are livestock and manure (46 percent) and fertilizer and methane from 
rice projection, which are each 15 percent (30 percent in total). Water pumping, mechanization, and 
expected cold chain development could add significantly to future emissions.   

Social and economic losses are expected across the region. In Pakistan from 2010-2014, flood 
damage amounted to approximately $18 billion, affecting the livelihoods of 38 million people and 
harming approximately 4.3 million hectares of cropland. Climate-induced changes have included long-
term reductions in rainfall in the semi-arid regions of the country and higher glacial melts that contribute 
to more than 70 percent of river flows. In Afghanistan, the 2018 drought reduced farmer incomes by 
18 percent, a devastating blow to already poor farmers with little ability to absorb agricultural and 
income losses. In northern and western regions of the country, 260,000 people moved as a result of 
the drought, greater than the number of people displaced by the insurgency.

COVID-19 compounds existing climate vulnerabilities and poses a serious threat to food 
and nutrition security. The nationwide lockdowns to slow the spread of COVID-19 have caused 
widespread disruptions in local food supply chains and affected food security of the poor. In Nepal, 
within the first month of the lockdown, food security of 25 percent of households was affected due to 
income losses (50 percent), unavailability of food in markets (16 percent), no access to markets and 
market closure (17 percent) and hike in prices (seven percent) (WFP 2020). Restrictions of movement 
caused labor shortage that affected timely harvesting and marketing and led to the closure of markets. 
Disruptions at the border affected access to imported goods, such as fertilizer or seeds, and led to 
high transportation cost. 

Supporting a resilient agriculture sector is central in the WBG’s approach. To respond quickly to 
the immediate crisis, the promotion of climate-smart and regenerative agriculture and food systems 
creates jobs, but also generates long-term livelihood benefits, resilience to climate change, and food 
security.
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6.2: WBG experience

The WBG report titled “Future of Food: Shaping a Climate-Smart Global Food System” summarizes 
the institutions’ experience and ongoing approach in addressing climate change. Among the key 
conclusions of the report is that agriculture should be part of the solution, rather than the problem. 
GHG emissions can be significantly reduced in the sector and agriculture should aim to become a 
net carbon sink. In South Asia, the largest potential lies in irrigated rice, livestock systems, fertilizer 
management, and reversing land degradation. This will require significant changes in public and 
private investments and policies.

The WBG’s climate-smart strategy is built on three pillars: (i) increasing productivity and incomes; 
(ii) strengthening resilience to reduce impacts of climate change, and (iii) reducing GHG emissions 
and supporting carbon sequestration. Achieving the three pillars of climate-smart agriculture is called 
“the triple win.”

FIGURE 6.1 :  Three pillars of CSA—“the triple win”

Adapt and build resilience 
of people and food systems 
to climate change 2Sustainably increase 

agricultural productivity 
and incomes 1 Reduce and/or remove 

greenhouse gas emissions 
where possible3

CSA has strong potential to contribute to the achievement of the 17 Sustainable Development Goals (SDGs). 
A critical precondition for realizing this scope is to identify potential synergies and trade-offs between the 
three pillars and five implementation steps of CSA and the SDGs. These provide entry points for targeted 
CSA planning, so as to enhance synergies and reduce trade-offs. 

Source: FAO, 2016

Development of CSA country profiles and Climate-Smart Agriculture Investment Plans (CSAIP) 
are tools to systematically assess the opportunity to simultaneously deliver higher agricultural 
productivity, improve resilience, and lower emissions. CSA country profiles were introduced initially 
in Latin America and have been extended to other regions, including SAR. They help build awareness 
of the country’s CSA options, identify good practices for most important production systems and 
potential for improvement, and facilitate dialogue. In South Asia, CSA country profiles have been 
developed for Bangladesh, Bhutan, Nepal, Pakistan (also for Punjab Province), and Sri Lanka. Building 
on the CSA country profiles, and as part of IDA 18, the WBG committed to support the development of 
10 CSAIPs, including for Nepal and Bangladesh (Box 6.1), to provide a framework for CSA investments, 
shape the agriculture sector in a climate-smart way, and support sector-wide transformation. 
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Box 6.1: Bangladesh Climate-Smart Agriculture Investment Plan (CSAIP)
Background: To shape agriculture in a climate-smart way, and to provide a framework for investments for 
both IDA and other financiers as part of IDA 18, the WBG committed to support 10 countries including Nepal 
and Bangladesh to implement CSA to support sector-wide transformation.

Project activities: The Bangladesh CSAIP provided recommendations for investment to support the 
government’s vision of a climate-resilient growth path for the agriculture sector, which unified national 
goals in an integrated analytical framework to increase agriculture productivity and resilience and reduce 
emissions. The sub-sectors include crops, livestock, and fisheries in support of the wider Bangladesh Delta 
Plan 2100.

Financing: The Bangladesh CSAIP has identified five promising CSA investment recommendations with a total 
value of $809 million. 

Moving from CSA country profiles and CSAIP targeting to on-the-ground implementation requires 
well-designed and informed programs/projects. A growing and diverse spectrum of practices show 
it is possible to simultaneously deliver higher agricultural productivity, greater climate resilience, 
and lower emissions. Important among these are resilient seeds, silvo-pastoral livestock systems, 
agroforestry, intercropping, diversification of production systems toward less water and emission-
intensive crops, improved pasture management, better fertilizer use, minimum tillage, alternative 
wetting and drying of rice, biogas production from agricultural waste products/livestock manure, 
improved irrigation and drainage efficiency, and reducing food loss and waste. Some of the recent 
projects highlighting success of the three CSA pillars include:

Box 6.2: The Maharashtra Project on climate-resilient agriculture in India
Background: The project aims to increase climate resilience for small and marginal farmers in Maharashtra 
while ensuring that farming continues to remain a financially viable activity for them. The project will scale 
up the adoption of climate-resilient agricultural technologies and farming practices aimed at improving soil 
health, water-use efficiency, and crop productivity, including in the areas affected by high salinity levels.  
Drainage line and catchment area treatment will be carried out to promote a more efficient use of surface 
water for agriculture, complemented with a more sustainable use of groundwater, to ultimately improve the 
availability and quality of water at farm level. 

Project activities: Effective from May 2018, the project has created a robust institutional architecture 
to guide small-holder farmers into adopting a set of 16 climate-resilient technologies to buffer risk and 
vulnerability of rain-fed farming. Of the targeted 5,142 villages in the project, micro-planning exercises have 
been completed in 1,226 villages, and 968 village development plans are under execution. Initial mobilization 
work has been completed in 4,000 villages.

Cost: $420 million
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Box 6.3: Pakistan Punjab Irrigated Agriculture Productivity Improvement 
Program
Background: The main objective is to improve productivity of water use in irrigated agriculture through 
improved physical delivery efficiency and irrigation practices, crop diversification, and effective application 
of inputs that will translate into greater agricultural output per unit of water used. The project will contribute 
to increased agricultural productivity and production that is more resilient to climate-induced risk, 
employment, and incomes, higher living standards, and positive environmental outcomes including improved 
resource use efficiency.

Project activities: As of Nov. 15, 2019, high-efficiency irrigation systems (HEIS) have been installed covering 
58,100 acres, with the installation for a further 9,086 acres in progress; 11,916 watercourses have been 
improved with the improvement of 1,220 in progress; 5,000 laser land leveling units have been deployed and 
621 ponds have been constructed. It is estimated that the project contributes two million-acre feet (MAF) water 
saving per year. Half a million farm families are directly benefitting from the project, with 5.7 million acres of 
farmland benefiting from the improved water management, and more than 15,000 full-time jobs created.  

Cost: $380 million

Box 6.4: Modern Food Storage Facilities Project for Bangladesh
Background: The project aims to increase the grain reserve available to households for meeting their post-
disaster needs, and improve the efficiency of grain storage management. It will support the construction of 
eight modern steel silos for grain storage with a total storage capacity of 535,000 tons; the distribution of 
500,000 household silos (food-grade, water, and airtight plastic bins) that will enhance climate-resilience of 
beneficiaries, and the development of the Food Planning and Monitoring Program.

Project activities: More than 465,000 household silos have been distributed to targeted household 
beneficiaries (61 Upazilas in 19 Districts). The use of the household silos will be monitored to learn lessons 
about low-cost household storage strategies.

Cost: $412 million

WBG lending in SAR agriculture projects supports the implementation of CSA strategies in 
production as well as along the value chain. The Agriculture and Food Global Practice pursues the 
CSA triple win in all projects, measuring climate adaptation and mitigation co-benefits and assessing 
the potential for GHG emissions reductions. 

While accessing climate finance for agriculture projects in SAR has been difficult, new approaches 
are tested and likely to gain traction in the future. A key challenge relates to producing unambiguous 
methodologies to measure the mitigation effects of CSA interventions and establish the required 
baseline. In addition, transaction costs to validate climate finance schemes and ensure pay outs to 
individual farmers are considerable. Climate finance from the Global Environment Facility and results-
based finance such as the Bank Transformative Carbon Asset Facility (TCAF) have played a small 
niche role to date.
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6.3: Strategy

Longer-term objectives and activities

FIGURE 6.2:  Theory of change for supporting climate-smart agriculture in SAR

PROBLEM >> ACTIONS >> OUTCOMES >> IMPACT >>

Agriculture employs 44 
percent of the SAR region, 
contributes 15 percent to GDP 
and faces demand changes 
from dietary transition

Enhance resilience through 
actions including improved 
weather forecasting and 
technology and practices

Strengthened resilience 
to the impacts of climate 
change in the agricultural 
sector

Climate-smart agricultural 
and food production systems 
that increase food security 
in SAR

Sector accounts for 25 
percent of GHG emissions 
in SAR

Increase agricultural 
water productivity through 
investment in EIS, shifting 
land use, etc. 

Increased agricultural 
productivity, reduced food 
waste, and increased 
incomes for agricultural 
sector

Predicted higher 
temperatures in SAR will 
increase the vulnerability of 
crop and livestock production 
systems

Mainstream climate-smart 
practices such as System of 
Rice Intensification, solar-
based integration, and farm-
to-market cold chains

Reduced GHG emissions 
from the agricultural sector 
through climate-smart 
practices and carbon 
sequestration 

Water scarcity, intensive 
rainfall, and floods in parts 
of SAR affect agricultural 
production and the food 
supply chain 

Develop climate-smart 
agriculture investment plans 
using SAR CSA country 
profiles

Support countries in the 
formalization of rural land 
tenure

The WBG CSA strategy for SAR will continue to be strengthened in all three pillars as follows: 

 » Increase agricultural productivity and reduce food waste to meet food demand while shrinking 
the overall footprint of agriculture and food systems on the environment. This will be achieved 
by promoting the more efficient use of inputs, including a significant water focus. Agricultural 
water productivity can be greatly enhanced by increasing the water efficiency of existing land 
use, shifting to land use patterns with lower water needs, and by investing in High Efficiency 
Irrigation Systems (HEIS) for high value agriculture, Investment in HEIS is needed to increase 
reservoir capacity and for better management of river flows and underground water. This should 
be accompanied by appropriate use of complex fertilizers, and investment in cold chain capacities 
to reduce food waste. 

 » Enhance resilience/adaptation in response to the shifting monsoon season and more variable 
and unpredictable climatic and weather conditions. This will require improved short- and long-
range weather forecasting, information systems relevant to specific farming practices, investing 
in agricultural infrastructure including reservoirs and rural roads, and providing climate-smart 
practices and technologies such as drought- and higher temperature-resistant crops and improving 
tillage practices to retain soil moisture, reduce disease pressures, and increase crop yields.
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 » Support client countries to reduce GHG emissions, including support for the implementation 
of NDCs. CSA support will be guided by the NDC objectives of individual countries, including 
reducing GHG emissions from livestock, rice, and fertilizer use. It also will focus on restoring 
degraded lands for agricultural use and preventing conversion of nature to agricultural lands, with 
the long-term goal of making agriculture carbon-neutral and if possible, a net carbon sink.

 » Support client countries in the formalization of rural land rights. Secure land tenure is an 
essential pre-condition for CSA, as it provides i) confidence to do long-term investments, and ii) 
access to credit required for the investments.

Short-term objectives and activities 
 » Mainstreaming the three CSA pillars as appropriate into all WBG agriculture-related activities 

in the region. 

 » Promoting System of Rice Intensification (SRI) to support vulnerable farmers to combat 
increasing water shortages at the tail end of canals, with India, Bangladesh and Pakistan as 
priority countries. A variety of technologies will be promoted, including those related to water-
efficient good agriculture practices, on-farm water management, integrated pest and disease 
management, and integrated plant soil nutrient management.

 » Promoting solar-based irrigation systems to provide reliable and affordable energy to irrigation 
systems and to reduce GHG emissions in areas where groundwater depletion is not a risk.

 » Supporting farm-to-market cold chain development for fruit and vegetables in high-demand 
areas to reduce food waste.

 » Supporting policy reforms to improve the climate-smartness of the agriculture sector. Ongoing 
projects in Pakistan support the reform of the fertilizer subsidy scheme to ensure a balanced and 
efficient fertilizer use, or support smart subsidies to improve the allocative efficiencies for input 
use and to incentivize water efficiency. 

 » Strengthening partnerships with agencies such as the U.N. Food and Agriculture Organization 
(FAO) and the Consortium of International Agricultural Research Centers (CGIAR). FAO first 
developed the CSA concept and maintains the GHG accounting methodology applied in all WBG 
agriculture projects. The CGIAR is the leading agricultural research group on CSA, both regarding 
technologies and information management systems.

Endnotes
1. Managing Groundwater for Drought Resilience in South Asia, World Bank, 2020. http://documents1.worldbank.org/curated/

en/263191580270662719/pdf/Managing-Groundwater-for-Drought-Resilience-in-South-Asia-Delivered-under-the-South-Asia-
Water-Initiative-SAWI-Regional-Cross-Cutting-Knowledge-Dialogue-and-Cooperation-Focus-Area.pdf

2. Petersen, L. and S. Shireen. 2001. Soil and water salinity in the coastal area of Bangladesh. Bangladesh Soil Resource 
Development Institute.

http://documents1.worldbank.org/curated/en/263191580270662719/pdf/Managing-Groundwater-for-Drought-Resilience-in-South-Asia-Delivered-under-the-South-Asia-Water-Initiative-SAWI-Regional-Cross-Cutting-Knowledge-Dialogue-and-Cooperation-Focus-Area.pdf
http://documents1.worldbank.org/curated/en/263191580270662719/pdf/Managing-Groundwater-for-Drought-Resilience-in-South-Asia-Delivered-under-the-South-Asia-Water-Initiative-SAWI-Regional-Cross-Cutting-Knowledge-Dialogue-and-Cooperation-Focus-Area.pdf
http://documents1.worldbank.org/curated/en/263191580270662719/pdf/Managing-Groundwater-for-Drought-Resilience-in-South-Asia-Delivered-under-the-South-Asia-Water-Initiative-SAWI-Regional-Cross-Cutting-Knowledge-Dialogue-and-Cooperation-Focus-Area.pdf
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7. COASTAL RESILIENCE

7.1: Background

Coastal areas are exposed to elevated climate and disaster risks compared to inland areas because 
they bear the brunt of incoming cyclones, storm surges, strong maritime winds, extra high tides, 
and sea level rise that causes coastal flooding, inundation, and wind damage. In some cases, physical 
changes to the actual coastline may occur as areas are washed away by storms and rivers in flood. In 
Bangladesh, for example, pre-existing challenges of cyclical land loss and land accretion in the Ganga-
Brahmaputra-Meghana delta are worsening due to climate change. Two other important climate 
change issues also impact the coastal areas: ocean acidification and increased sea temperatures. 
Increased ocean acidification is predicted to destroy marine organisms including coral reefs and fish, 
while increased sea temperatures are already destroying the world’s coral reefs at an alarming rate 
and shifting fish stock distribution with major impact on coastal economies and livelihoods, including 
in Sri Lanka and the Maldives. Increasing salinity due to saltwater intrusion is having a detrimental 
impact on agriculture and aquaculture, availability of potable water, and coastal ecosystems, as well 
as infrastructure in the region.

In 2005, average losses suffered by the world’s 136 largest coastal cities amounted to roughly $6 
billion per year. By 2050, losses are expected to rise to at least $52 billion per year, and as high as $1 
trillion per year, if climate change and land subsidence significantly worsen.1

By 2100, there is a high level of certainty that the planet will experience one meter of sea level rise 
and will lose a large percentage of coral reefs2 that play a critical role in buffering waves and reducing 
storm surge. Without any action to mitigate global GHG emissions, large parts of the Maldives, 
Bangladesh, India, and some parts of Pakistan will become uninhabitable, and permanent changes to 
agriculture and ecosystems will result. Both the Ganga-Brahmaputra-Meghana and the Indus deltas 
will be adversely affected. Climate-induced migration and the planned retreat of vulnerable coastal 
communities will likely be needed.  

Nature offers protection, along with traditional engineering. Nature-based solutions such as green 
infrastructure reduce wave energy and storm surge. Typically identified solutions include reefs and 
oyster reefs, mangroves, wetlands, sand bars, and dune barriers. Nature-based infrastructure also 
supports carbon storage/sequestration. Apart from providing protective functions globally, mangroves, 
wetlands, sea grasses, regenerated/artificial reefs, and estuaries store several billion tons of carbon 
in their soil in concentrations up to five times higher than terrestrial forests.3 If not stressed by human 
activity, wetlands gradually layer upward and can outpace sea level rise. Therefore, protecting and 
restoring these assets both reduces the vulnerability of the coastal zone to climate change while 
supporting carbon storage/sequestration. 



55
Thematic Roadmaps: Coastal Resilience  

FIGURE 7 . 1 :  Spectrum of nature-based, green-grey and grey-based infrastructure
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Source: IUCN, Blue Infrastructure Finance, 2020 

Strengthening coastal resilience involves planning and managing activities and infrastructure in 
coastal areas to reduce vulnerability to climate change, to avoid maladaptation, and to conserve and 
restore carbon sinks and other nature-based assets such as aquifers.

Much of SAR’s economic engine is 
in the path of cyclones. An estimated 
135 million people live along the SAR 
coastline, which also contains about 40 
percent of the region’s economy. This 
includes South Asia’s six largest coastal 
cities, which have a combined population 
of more than 73 million people and 
account for over $500 billion of GDP. 
At the same time, low-elevation coastal 
areas in South Asia are also home to 
some of the most vulnerable populations, 
including the displaced Rohingyas 
residing in Bangladesh. In 2019, flooding 
in India led to a loss of more than 1,000 
lives and required the evacuation of four 
million people, many from coastal areas 
including parts of Mumbai.  

Five key features stand out in the region in the context of climate change and the coastal zone. 
First, climate-induced disruption to coastal economies has the potential to disrupt the economy of the 
entire region. Second, the whole of the Maldives is less than two meters above sea level and faces 
an existential threat due to sea level rise, while large parts of Bangladesh, including Dhaka, are also 
ultimately threatened by sea level rise, as much of the country resides in a low-lying delta. Third, the 
poor are often hardest hit by climate change. Climate refugees are more likely to migrate to megacities 
where job opportunities are strongest, often living in low-lying and flood prone areas to further 
threaten their lives and livelihoods. Fourth, coastal fishermen are especially at risk, with unpredictable 

FIGURE 7 .2:  Coastal areas in the region are heavily 

exposed to cyclones

Source: World Bank Knowledge Portal
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and more dangerous weather conditions and changes in fish stock distribution. In the Maldives, 30 
percent of the population are fisherman. Fifth, climate change impacts are being seriously exacerbated 
by poor or non-existent land-use planning and development management in the region that allows 
the destruction of protective natural features. 

Box 7.1: Two of the region’s most important nature-based assets protect 
the coastal zone
The Sundarbans—Bangladesh and India
The Sundarbans comprises the world’s largest mangrove ecosystem, developed through the mighty rivers 
in the region depositing monsoon rains, glacial flows from the Himalayas, and silt into the Bay of Bengal. 
The Sundarbans protects the whole of southern Bangladesh and south-eastern India from storm surge. It 
is the single most important nature-based protective asset in the region, and its destruction would cause 
incalculable social and economic costs to Bangladesh and India. However, it is threatened by increased salinity 
from rising seas, which is exacerbated by upstream dams that reduce freshwater flows into the mangroves.

Coral reefs—Maldives
The islands comprising Maldives are formed and surrounded by coral barrier reefs. These living organisms 
are the reason that Maldives physically exists, and in turn drive the nation’s blue economy, including 
the main economic activities of tourism and fishing. Coastal stormwater and wastewater pollution, 
sedimentation, and mining of reefs are already causing enormous damage. Addressing these issues is 
especially important as healthy reefs in Maldives have been observed to recover relatively quickly from coral 
bleaching caused by ocean warming. One reported reason is the abundance of parrot fish, which eat algae 
off the reefs and thereby facilitate more rapid regeneration.

Key reasons for the lack of coastal zone management and integration of climate change 
considerations are:

 » Weak policies, institutions, and capacity at national and local levels that hinder the ability of governments 
to manage development or undertake proper strategy formulation, governance arrangements, long-
term funding allocation, program execution, and disaster preparedness and management.

 » Lack of integrated coastal zone management policies and institutional capacity at both the national 
and sub-national levels.

 » Non-existent or lacking land- and marine-use planning, zoning, and permitting.

 » Failure to manage protective nature-based assets such as mangroves, coral reefs and aquifers as 
a part of a country’s capital assets. As in most parts of the world, natural assets are excluded from 
national accounts because they are considered to lack monetary value. Therefore, price signals and 
incentives to conserve and restore them are lacking. 

 » Property rights for nature-based assets are often missing, and therefore are subject to unsustainable 
exploitation. 

 » Markets do not operate efficiently or price in the value of nature-based assets, or the risks posed by 
natural hazards and climate change.  



57
Thematic Roadmaps: Coastal Resilience  

7.2: WBG experience

For several decades, the WBG has supported the region in enhancing coastal resilience in the five 
“coastal” countries. Four broad approaches have emerged: (i) emergency operations focused on post-
cyclone recovery and rebuilding, and based on strengthening resilience; (ii) integrated coastal zone 
management; (iii) blue economy approaches that focus more on the sustainable use and restoration of 
marine and coastal resources, and (iv) green-grey infrastructure solutions. The green-grey features include 
the expansion of urban wetlands to reduce flooding, as in the case of Colombo, Sri Lanka, and restoration 
of mangroves together with harder infrastructure to reduce the impact of wave action and storm surges. 
The growing and replanting of coral reefs is being undertaken, but has yet to be proven to be cost-effective.

Box 7.2: Bangladesh: Emergency 2007 Cyclone Recovery and Restoration 
Project (ECRRP)
Background: Cyclone Sidr struck the already storm-battered southwest coast of Bangladesh in November 
2007 with winds of up to 240 kilometers per hour. Storm waters breached coastal and river embankments, 
flooded low-lying areas, and caused extensive damage to houses, roads, bridges, and other infrastructure. 
The effects were devastating, with nine million people impacted across 30 districts, more than 3,000 lives 
lost and 55,000 people injured, more than 100,000 livestock killed, and rice crops covering 113,000 hectares 
with a potential harvest of 1.3 million tons destroyed. Overall, damage was estimated at $1.7 billion.

Project activities: The WBG responded with the ECRRP project to support the government of Bangladesh 
to recover from the damage and build long-term preparedness. Project activities included the construction 
and repair of new and existing multi-purpose disaster shelters; the rehabilitation of coastal embankments 
to prevent saline water inundation during normal weather; the introduction of saline resistant seeds; 
strengthening the capacity of the Department of Disaster Management, including multi-hazard risk vulnerability 
modeling and assessment and strengthening of emergency preparedness at the community levels; and 
preparation studies for future projects for river bank improvement, coastal embankment improvement, and 
disaster shelters. Project interventions reduced risks for 4.8 million people, rehabilitated or built more than 800 
multipurpose disaster shelter, and repaired or constructed 501 kilometers of embankments.

Cost: $356.82 million

Box 7.3: India Integrated Coastal Zone Management (ICZM) project
Background: The India ICZM project is designed to assist the government of India in building national capacity 
for implementing a comprehensive coastal management approach in the country while piloting ICZM 
approaches in the states of Gujarat, Orissa and West Bengal. Capacity building was a crucial component to 
allowing long-term sustainability of investments in coastal resilience, while the project’s pilot investments 
aimed to demonstrate conservation and protection of coastal resources, including mangrove and coastal 
shelter-belt plantations and coastal protection works, as well as provision of environmental infrastructure for 
pollution management and livelihood security of coastal communities.

Results: The project assisted with the establishment of the National Centre for Sustainable Coastal Management 
(NCSCM), including establishment of a hazard line for the entire coast of India, mapping of ecologically sensitive 
areas, and ongoing application of draft ICZM planning guidelines for improved planning and development of 
regulatory requirements for improved coastal management. Sub-project activities included establishment of 
mangrove plantations, infrastructure and research facilities for coastal wildlife protection, multipurpose cyclone 
shelters, technology demonstration for protection from coastal erosion, and demonstration of coral transplantation 
and regeneration, pilot sewerage treatment plants, and improving coastal livelihoods. A follow-up project is being 
prepared that will scale-up ICZM approaches for the rest of the coastal states and union territories.

Cost: $285 million
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Box 7.4: Bangladesh: Coastal Embankment Improvement Project
Background: Bangladesh has an extensive system of polders to reduce the risk of flooding. Coastal 
embankments are needed to reduce the intrusion of saline water into agricultural lands. The project’s first 
phase objectives included increasing the area protected in selected polders from tidal flooding and frequent 
storm surges, improving agricultural production by reducing saline water intrusion in selected polders, and 
improving the government of Bangladesh’s capacity to respond promptly and effectively to an eligible crisis 
or emergency.  

Results: The project has helped Bangladesh address some of the large impacts of cyclones and flooding and 
improve emergency response in the coastal region. It has increased protection of 333,000 people, including 
166,000 women, with increased resilience to tidal flooding and storm surges in selected polders. As of October 
2020, the project had protected 30,350 hectares and upgraded 197 kilometers of embankment. In addition, 
there has been slope and bank protection works to reduce the risk of erosion and wave action; afforestation 
initiatives including mangroves to increase protection from storm surge, and formation of community-based 
water management organizations for long term sustainability. A comprehensive analysis is being undertaken 
to better understand coastal dynamics in order to increase climate resilience in the coastal area.

Cost: $400 million

Box 7.5: National Cyclone Risk Mitigation Project
Background: In the past 100 years, India experienced more than 1,000 cyclones, 87 percent of which struck 
the eastern coast, which became the geographic focus of the project. It aimed to increase resilience through 
reducing vulnerability of coastal communities to cyclone and other hydro-meteorological hazards. The 
project focused on Disaster Risk Reduction elements including establishing Early Warning Dissemination 
Systems (EWDS) in targeted areas, ensuring coastal communities have access to emergency shelters, 
protecting agricultural land by strengthening embankments, and increasing awareness about warnings and 
emergency response.  

Results: The project established cyclone shelters, access roads and early warning systems throughout the 
targeted zones. The experience gained through implementing awareness-raising programs within communities 
(e.g., mock evacuation drills, etc.) underlined the importance of establishing and implementing community-
based emergency task forces and training communities to contribute to a real reduction in the vulnerability 
of affected people. Local task forces also led to increased ownership and sustainability of investment 
and programs in these often-remote locations, potentially far from national government aid. The project is 
supporting the government of India in rolling out these results and working with all the coastal states to 
replicate the model of community participation and ownership around critical infrastructure. It also includes a 
Multi-Hazard Vulnerability Analysis component to enable risk-informed decision-making in coastal states.

Cost: $359 million

7.4: Strategy

Longer-term objectives and activities
Over the last 30 years, governments in South Asian countries have significantly reduced the 
fatalities from major natural disasters—but more needs to happen in response to the increasing 
threats from climate change. Early warning systems will likely continue to play an instrumental role 
in reducing loss of life. However, given the rapidly rising middle-income status of the region, property 
and infrastructure losses can also be expected to increase dramatically. 
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FIGURE 7 .3:  Theory of change for supporting coastal resilience-climate change nexus in SAR

PROBLEM >> ACTIONS >> OUTCOMES >> IMPACT >>

135 million people live in 
the SAR coastal zone and 
account for 40 percent of 
SAR economy

Continued strengthening 
of early warning systems, 
information and decision 
support systems, and DRM 
institutions 

Strengthened disaster 
preparedness and systems

Resilient coastal areas 
with reduced human, 
infrastructure, and economic 
losses from climate change

Climate change impacts—
storm surges, coastal 
inundation, etc.—threaten 
coastal cities, including poor 
and vulnerable populations

Strengthen blue economy 
approaches including 
valuation of natural capital 
(marine and terrestrial) to 
sustain and restore nature-
based coastal assets

Improved coastal zone 
management policies and 
institutional capacity at 
various government levels

Unplanned development is 
destroying protective coastal 
features such as reefs and 
mangroves

Strengthen integrated coastal 
zone management including 
adaptive planning and 
planned retreat approaches 
from vulnerable areas 

Protective nature-based 
assets such as mangroves, 
coral reefs, and aquifers 
are managed as a part of a 
country’s capital assets

Strengthen adoption of 
coastal nature-based 
solutions and green-gray 
infrastructure by all levels of 
government

Coastal areas in SAR will continue to experience exponential population and economic growth, as 
well as increased recreation and tourism demands. Networks of cities will continue to coalesce along 
coasts. At the same time, more intense cyclones, rain, wind, storm surge, flooding and loss of protective 
nature-based assets is expected. It is therefore essential that informed development decisions are 
taken and that climate and disaster-risk management responses are significantly strengthened. In this 
regard, local governments have a critical role to play in land-use planning, development control and 
preparing communities for potential disasters. 

The WBG will therefore support the following key activities:

 » Strengthen integrated coastal zone management, blue economy, and support for adaptive 
planning and planned retreat approaches that take land vulnerability into account, identify areas 
to be conserved and restored, and identify land for development. Information and decision support 
systems and institutions will need to continue to be strengthened. In Bangladesh, dynamic delta 
management will require long-term support and financing, while in the Maldives, response options 
for projected sea level rise need urgent attention. In all instances, greater emphasis is needed on 
restoring natural capital as the first line of defense against sea storm surge and sea level rise.

 » Strengthening disaster risk preparedness, response and recovery. Continued strengthening is 
required, including multi-hazard modeling, preparedness for disasters, real-time responses, post 
disaster recovery, and avoiding maladaptation. Infrastructure needs strengthening across the 
region, starting with development to prevent and manage flooding and strengthen community 
shelters. Other needs include the introduction of climate-resilient crops and development of disaster 
preparedness institutions. This should include training of communities to respond to disasters 
ahead of time, as well as changing agriculture and fisheries practices due to climate change.
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 » Strengthen blue economy approaches that aim to sustain and restore nature-based assets by 
having them recognized as part of the economy and included in planning.  

 » Nature-based solutions and green-grey infrastructure are expanding areas of interest. Studies 
increasingly recognize the efficacy of nature-based solutions to what were previously regarded 
as hard engineering solutions. Healthy mangroves, wetlands, sea grass, estuaries, and deltas 
are essential for strengthening coastal resilience and should be increasingly incorporated into 
adaptive management. 

 » Coastal aquifers are singled out for special attention because the region is increasingly water-scare 
and aquifers are being over-abstracted, leading to land subsidence and saline water intrusion. 
Pollution is an added threat. Regulations need to be designed with a focus on alternative economic 
activities, advanced technological solutions, and planned retreat, with effective enforcement to 
stop over-abstraction and eradicate pollution.  

 » Fiscal innovation is needed to price in risks of climate change, restore natural assets, and finance 
responses to disasters. Fiscal tools for addressing these three issues need to be developed, taking 
place at the same pace that local government, financial institutions, and the private sector develop 
corresponding policies. As of now, there is little fiscal innovation or development of market-based 
instruments to either support adaptation or conservation and restoration of carbon sinks.  

Short-term objectives and activities
The WBG will support the first four approaches at a country level and through analytical services 
that focus on coastal zone management, disaster preparedness, blue economy approaches, and 
green-grey infrastructure. Country priorities will include Bangladesh, India, the Maldives, and parts 
of Sri Lanka and Pakistan.

As the understanding of the various options to address climate change impacts in coastal areas are 
still evolving globally, the WBG will also support governments to adopt appropriate options in 
emerging areas of work as they arise. This will include the use of innovative financial instruments to 
address coastal resilience and supporting improved coastal aquifer management.

Endnotes
1. Future flood losses in major coastal cities; Hallegatte et al., 2013. http://www.regionalclimateperspectives.com/

uploads/4/4/2/5/44250401/hallegatteetal2013floodavgannuallosses.pdf. 

2. Mostly due to rapid sea temperature increases, ocean acidification and physical destruction by people and coastal water pollution

3. Blue Infrastructure Finance: A new approach integrating Nature-based solutions for coastal resilience, IUCN, 2020. https://
bluenaturalcapital.org/wp2018/wp-content/uploads/2020/03/Blue-Infrastructure-Finance.pdf

http://www.regionalclimateperspectives.com/uploads/4/4/2/5/44250401/hallegatteetal2013floodavgannuallosses.pdf
http://www.regionalclimateperspectives.com/uploads/4/4/2/5/44250401/hallegatteetal2013floodavgannuallosses.pdf
https://bluenaturalcapital.org/wp2018/wp-content/uploads/2020/03/Blue-Infrastructure-Finance.pdf
https://bluenaturalcapital.org/wp2018/wp-content/uploads/2020/03/Blue-Infrastructure-Finance.pdf
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8. CLEAN AND SECURE WATER 

8.1  Background

Water management is a key regional development challenge, compounded by climate change. 
South Asia has the fastest growing regional economy with a quarter of the global population and 
the largest proportion of poor people, but only 4.6 percent of the world’s renewable water resources, 
making water management a significant development challenge for sustaining growth, livelihoods, 
and resilience. The major challenges are ensuring a reliable supply of water for food, people, energy, 
industry, and ecosystems, and managing the consequences of extreme weather events including 
drought and floods. This section largely confines itself to the issue of water demand management, 
with the issue of floods addressed in other chapters.

Overall demand for water by 2030 
will double in the largest South Asian 
economies. Irrigation agriculture 
currently accounts for 91 percent of total 
water use, while municipal and industrial 
water uses are seven percent and two 
percent, respectively, with total water 
use at 27 percent of supply. However, 
the region’s two largest economies—
India and Pakistan—are water-scarce, 
along with Afghanistan and two-thirds 
of Sri Lanka. Climate change impacts 
will result in many areas, including major 
cities, lacking reliable and adequate 
water supplies. 

Inefficient use of water by agriculture 
is a key issue. For example, India uses 
double or triple the amount of water to 

produce a single unit of major food crop compared to China, Brazil, and the United States. (Hoekstra 
& Chapagain, 2008). Pakistan and India are two of the most water-intensive economies in the world. 
In addition, major rivers throughout South Asia, including the Yamuna, the Indus, and the Ganga, are 
severely polluted by agricultural and industrial contamination and untreated domestic waste (Agrawal 
et al, 2010).

Groundwater comprises only 13 percent of the region’s total renewable water resources, but 
accounts for about 40 percent of total water use, supporting 60-80 percent of irrigation, rural 
and urban water supply. More than 60 percent of the region’s 555 billion m3 of annual renewable 
groundwater is pumped, making South Asia the world’s largest abstractor of groundwater.1 The over-

FIGURE 8.1 :  Climate change and water availability impact 
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abstraction of groundwater in many areas is leading to the lowering of the water table and surface 
ground subsidence, as well as saline intrusion in coastal areas.  

Climate change will add to and/or magnify the current regional water management challenges. 
Warmer temperatures will increase evaporation (water loss) and evapotranspiration rates (water 
demand); alter patterns of precipitation, river flows and aquifer recharge (water supply); affect water 
quality, and increase the frequencies and intensities of floods, droughts, sedimentation, and landslides 
(extreme events). In addition, rising sea levels and intense storms will salinize coastal aquifers (water 
quality). While considerable uncertainty exists about the magnitude and even the direction of these 
changes, some impacts are well-established, such as rising temperatures, accelerating snow and 
glacier melt, rising sea levels, and increasing frequency and intensity of extreme events (storms and 
droughts). Others impacts, including changes in precipitation, river flow, and groundwater recharge, 
as well as the dynamics of glacier melt, are more uncertain as the processes are complex and not well 
understood. Some changes will be gradual and long-term (changes in annual flows and salinity), while 
others will be more punctuated and severe (floods, droughts, and landslides), and some will be largely 
irreversible (saline water intrusion of aquifers, sedimentation, and landslides).  

Water–climate change risks are already experienced across the region. The key risks affecting the 
largest number of people and economic losses are drought (impacting agricultural/food productivity, 
urban and industrial use/power generation, ecological functioning, floods, groundwater depletion, and 
bursting of glacial lakes (GLOFs)). Droughts especially impact ecosystems when adequate river flows are 
not maintained to sustain the health of the riverine ecosystem. Minor to severe droughts as well as severe 
periods of extreme rainfall correlate with early childhood development issues and stunting in children.2

TABLE 8.1 :  Ranking of climate water-related risks per country

Afghanistan Bangladesh Bhutan India Nepal Pakistan Sri Lanka

HIGH RISK LEVEL

 » Flash flood
 » Landslide
 » Riverine flood

 » Riverine flood
 » Storm/

cyclones
 » Coastal floods
 » Siltation

 » Landslide
 » Flash flood
 » GLOF

 » Drought
 » Riverine flood
 » Flash flood
 » Groundwater 

depletion

 » GLOF
 » Flash flood
 » Landslide

 » Drought
 » Groundwater 

depletion
 » Landslide

 » Storm/cyclone
 » Riverine flood
 » Coastal flood

MEDIUM RISK LEVEL

 » Drought
 » Erosion/

siltation
 » Groundwater 

depletion

 » Erosion
 » Drought
 » Groundwater 

depletion
 » Coastal 

aquifer 
salinization

 » Erosion/
siltation

 » Riverine flood
 » Drought

 » Landslide
 » Storm/cyclone
 » Coastal 

aquifer 
salinizaiton

 » Drought
 » Erosion/

siltation
 » Groundwater 

depletion

 » Riverine flood
 » GLOF
 » Flash flood
 » Erosion/

siltation
 » Groundwater 

salinization

 » Flash flood
 » Landslide
 » Erosion/

siltation
 » Drought
 » Coastal 

aquifer 
salinization

LOW RISK LEVEL

 » GLOF 
 » Storm/cyclone

 » Flash flood
 » Landslide

 » Storm/cyclone
 » Groundwater 

depletion

 » Riverine flood
 » Storm/cyclone

 » Riverine flood
 » Storm/cyclone

 » Coastal flood
 » Storm/cyclone

 » Groundwater 
depletion

Source: World Bank and IWMI (2017)

Poverty and water access. With a very large portion of the world’s poor living in SAR and reliant 
on wells and rivers for water (as opposed to municipal piped water), drought and floods pose a 
major human development and health challenge for the safe provision of drinking water to poor 
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communities. Water shortage 
due to droughts has impact on 
firm productivity dampening 
the level of economic activity 
in a country, especially in the 
informal sector where most 
poor people are employed 
(after agriculture) in South 
Asia.3 Under such conditions of 
increased water stress, it is all 
the more important to reduce 
pollution loads to surface and 
underground water as much as 
possible.

Lastly, a circular approach to 
water management (Figure 8.2) 
is lacking.  More than 80 percent 
of the world’s wastewater, 
including over 95 percent in a 
few low-income countries, is 
released into the environment without treatment, thereby increasing costs of water purification or from 
water-borne disease.  

8.2   WBG experience

The WBG’s general experience and approach to water management is informed by the concept of 
Water Resource Management (WRM).  WRM is the process of planning, developing, and managing 
water resources, in terms of both water quantity and quality, across all water uses. It includes the 
institutions, infrastructure, incentives, and information systems that support and guide water 
management. WRM seeks to harness the benefits of water by ensuring there is a sufficient supply 
of adequate quality for drinking water and sanitation services, food production, energy generation, 
inland water transport, and water-based recreation, as well as sustaining healthy water-dependent 
ecosystems and protecting the aesthetic and spiritual values of lakes, rivers, and estuaries. WRM also 
entails managing water-related risks, including floods, drought, and contamination. The complexity 
of relationships between water and households, economies, and ecosystems requires integrated 
management that accounts for the synergies and tradeoffs of water’s numerous uses and values.

Focusing on water governance is key for reallocating water, especially from agriculture to other 
sectors, including for the poor. Reallocation needs to be accompanied by the right water pricing 
policies. While governments may recognize the importance of good water governance, there is often 
little appetite for re-allocating water between user groups for political reasons.

Policies, laws and regulations are weak in most countries and need to be revised to strengthen 

FIGURE 8.2:  Circular water management
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governance. In Nepal and Sri Lanka, for example, they are outdated or in a delayed state of revision 
and approval by the respective parliaments.

Water accounts are an important but under-used tool. Water accounts provide Ministries of Finance 
and /or Water with a quantitative overview on how water is being used or wasted, the benefits of the 
prevailing use to the economy, and revenues being generated or lost.

Institutions, publicly available data, and capacity need to be strengthened to provide the right 
information to take decisions. Publicly available data is needed for supporting catchment-level 
management including transboundary collaboration.

World Bank Trust funds such as the South Asia Water Initiative (SAWI) also are essential for 
strengthening regional analytics, along with collaboration with research organizations such as the 
International Water Management Institute (IWMI) and CGIAR.

Box 8.1: Afghanistan: Emergency Irrigation Rehabilitation Project (EIRP) 
and Irrigation Restoration and Development Project (IRDP)
Background: Afghanistan’s rural sector is highly vulnerable to the impacts of climate change because 
of frequent droughts, weak institutions, poverty, and the insurgency. Climate-proofing the rural sector, 
including preparation for emergency response, is a national priority. 

Project activities: The two projects have replaced and expanded hydro-meteorological facilities destroyed 
by the insurgency. IRDP and EIRP supported the establishment of a network of efficient and effective hydro-
meteorological stations and services, including the provision of hardware and software, field equipment, 
and transport facilities, as well as training of Ministry of Energy and Water sector staff in data collection, 
analysis and dissemination. This is proving essential for forecasting projected rainfall for the growing 
season and for flood preparedness. Various arrangements are being pursued with countries with well-
developed hydro-meteorological services to help develop the capacity of the Ministry of Environment and 
Water hydro-meteorological department.

Continued Investment: A next-generation operation is being prepared to specifically address climate-
resilient issues in Afghan irrigation. An agro-water management and climate resilience project aims to 
improve land and water productivity and climate resilience of agricultural systems in selected areas of 
Afghanistan. The project will support dry-land farming and watershed management, focusing largely on 
building the resilience of communities in water-scarce areas to maintain and build their productive assets 
through a range of innovative and climate-smart interventions. Another recently approved operation will 
respond directly to drought by combining early warning with early action and early finance (ENETAWF) to 
better respond to farmers as indications of impending drought are identified and then materialize. This is 
especially important as there are three parts to drought: meteorological as in reduced rainfall and higher 
temperatures and evaporation; agricultural as in reduced soil moisture resulting in plant stress and reduced 
productivity; and hydrological as in reduced river flows and lake levels. All three lead to social, economic, 
and ecological stress.  

Cost: $239 million



65
Thematic Roadmaps: Clean and Secure Water  

Box 8.2: Pakistan: Sindh Water Sector Improvement Project
Background: While Sindh province in Pakistan is vulnerable to the impacts of climate change including 
drought, agricultural water use is highly inefficient and impacts downstream agricultural productivity. The 
Indus River was one of the first river valleys in the world to be irrigated thousands of years ago and has 
supported agriculture ever since.   

Project activities: The objective of the project is to improve water efficiency in the agricultural sector at 
the tertiary level, to free up water for downstream use, and to reduce the impact of floods on farmers. 
Key project investments include remodeling and/or rehabilitation of hydraulic control structures on 
irrigation canals and lining canals. It has invested in high-efficiency irrigation systems and improved 
irrigation agronomy, and supported the introduction of local water oversight and farming organizations to 
strengthen water management. Through better upstream hydraulic control and improved downstream water 
management, along with water efficiency improvements, farmers at the tail end of the canal network now 
receive reliable water flows to support irrigation. This is supporting thousands of households in the Thar 
desert, which is the most water-scarce area in Sindh Province and the most drought-prone part of Pakistan. 

Cost: $305 million

Box 8.3: India National Groundwater Management Project
Background: At present, India’s irrigation relies on groundwater for 70 percent of its needs. However, much 
of the groundwater is showing alarming signs of unsustainable use. While groundwater serves to reduce 
the impact of increasing weather variability and climate change, its buffering effect has declined since 
the 1990s as a result of over-abstraction. More sustainable management of groundwater can help restore 
the important role of groundwater storage to address extreme water events. Analyses of satellite and local 
well data spanning the past decade show that long-term changes in monsoon precipitation are driving 
groundwater storage variability. Groundwater management can also provide mitigation benefits, as it is 
estimated that an average drop in groundwater level by one meter would increase India’s total carbon 
emissions by 1.0–4.8 percent.

Project activities: The National Groundwater Management Improvement Program is using a “Program for 
Results” financing instrument as a vehicle for incentivizing change at various levels of government and 
society. The government is supporting states with funds for incentivizing the achievement of water use 
targets, and also building capacity of and providing technical support to states implementing institutions to 
achieve water targets. By recognizing and incentivizing good performance of states and their implementing 
agencies, especially the Gram Panchayats (local level), the project is expected to motivate leaders to 
achieve water savings priority actions. The project also is investing in complementary “soft” interventions 
to support groundwater management, including water resources planning, and data monitoring, sharing and 
use, as well as community groundwater management and other demand-side measures. These measures 
are less capital intensive and yet are vital for modernizing and introducing proper groundwater management 
supported by the key stakeholders.

Cost: $450 million

8.3: Strategy

Addressing the water-climate change challenge in South Asia requires a multi-pronged strategy 
best described as embodying the principles of integrated water resource management, including long- 
and shorter-term interventions tailored to the regional and country context. While some parts of South 
Asia suffer from lack of water resources, a heavily entrenched system of poor water management is to 
blame for lack of access to water in many areas.



66
Thematic Roadmaps: Clean and Secure Water  

Longer-term objectives and activities

FIGURE 8.4:  Theory of change for supporting clean and secure water-climate nexus in SAR

PROBLEM >> ACTIONS >> OUTCOMES >> IMPACT >>
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with 24 percent of the 
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4.6 percent of the world’s 
renewable water resources
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capacity for transboundary 
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in SAR

Irrigation accounts for 91 
percent of total water use in 
SAR and is very inefficient. 
Pakistan and India are among 
the most water-intensive 
economies in the world

Support national water 
governance reforms, 
including use of water 
accounts, for resource 
allocation across regions and 
sectors

Enabled data-driven water 
accounts to support water 
resource management 

Extensive surface and aquifer 
pollution—agricultural, 
industrial, and untreated 
domestic waste

Implement demand-side 
management measures 
through tools like realistic 
pricing and smart subsidies

Improved water allocation 
and governance mechanisms 
in place

Although current challenges 
are attributed to poor 
resource management/
governance, climate change 
is expected to magnify them

Support the transition from 
linear to circular economy 
models for water and 
wastewater management

Strengthened mechanisms 
for agricultural water 
efficiency in SAR

Implement efficiency 
measures in agriculture 
including through a shift to 
higher-value and less water-
intensive crops

The status of water resources needs to be reflected in national water accounts because it is such 
a critical resource underpinning development and functioning of ecosystems. Each country needs to 
develop a set of water accounts and introduce proper water pricing and water pollution pricing. 

Water governance needs to be strengthened by first developing and implementing policies to allocate 
water fairly and equitably between different countries, sectors, and regions. This will entail providing 
enough water for national development, between sectors including the environment, and different 
jurisdictions. Special attention needs to be given to ensuring that the poor have access to enough 
potable water for their health and well-being.

Transboundary management approaches have to be supported across the region to satisfy good 
governance requirements between states. Just as all governments in the region have agreed to address 
climate change at a global level, they also need to address the impending water crisis at a regional level. 
This requires agreeing on fair and equitable allocation of water, including construction and management 
of dams, management of pollution, and sharing of data and information to manage resources. 

WRM and circular water management principles need to be promoted at all levels. The circular 
approach to water management, including water quality, requires systems thinking with careful design 
that links each of the five key activities. Some of the activities include: (i) investments to reduce water 
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wastage and using water in a more efficient and productive way; (ii) designing market-based mechanisms 
(water markets, water pricing, payment for ecosystem services) and institutions (river basin agencies) to 
provide water to places and sectors that produce more GDP per unit of water, while still providing water 
for the poor; and (iii) developing policies that provide proper incentives to use water more efficiently and 
reduce undue distortions (including for pricing of water and electricity and provision of subsidies).   

Institutional reforms including engagement of communities is needed in South Asian countries to 
adapt to climate change. Institutions with water mandates need to be reformed, strengthened, and 
properly financed through user fees or government budget support, or both. Basic water-resource 
management instruments are needed in every country, including watershed management plans and 
groundwater management policies. Each of these require incentives to support implementation, 
engagement of key stakeholders, and sound monitoring, reporting, and verification of outcomes.

Water usage in agriculture will remain a significant focus because the sector is the dominant use of 
water, yet highly inefficient. Over time, the region will need to switch to higher value and less water-
intensive crops while dramatically improving water efficiency to levels found in South Korea and China.

Aquifer management needs to receive considerably more attention including data, mapping, and 
governance involving use, recharge, and pollution management.

Short-term objectives and activities
Over the next five years, South Asian countries can significantly improve the efficient use of water 
resources by: (i) designing smart subsidies for the adoption of micro-irrigation; (ii) investing in more 
efficient delivery mechanisms such as pressurized sub-surface pipe systems; and (iii) promoting grid-
connected solar energy. Water quality will increasingly become a concern, and additional investments 
will be required in sewage treatment plants and sewage networks to maintain the water quality at 
acceptable levels.

In response to the more frequent occurrence of extreme weather events, India and Pakistan can 
significantly scale up water data monitoring and analytical capacities, arrangements for exchanging 
information between states/provinces and with the central government, and timely releases of alerts. 
Many of the agencies throughout South Asia responsible for irrigation have a legacy of infrastructure 
development and a bias towards surface water. India particularly can strengthen its capacity to 
improve irrigation management and conjunctive use. India also can strengthen farmer capacity for 
more efficient field application of irrigation water. Specifically, future climate action will focus on:

Strengthen water pricing: Demand management, through economic instruments such as realistic 
pricing and smart subsidies, needs to be widely implemented. Pricing mechanisms that shift the cost 
of water closer to its true economic value can incentivize sustainable water use. The supply of free or 
under-priced water to farmers and for urban use needs to be curtailed, as it encourages cultivation of 
water-intensive crops in vulnerable arid areas and waste in urban areas. 

Promote transboundary cooperation and water benefit-sharing: The priority will be the shortage 
of water in South Asia’s transboundary rivers and interconnected network of aquifers that support 
the livelihood of 400 million people across the Indo-Gangetic and Brahmaputra basins in Nepal, India 
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and Bangladesh. However, the existing power asymmetries in economic and political systems, and 
across geographies and country priorities, pose a significant challenge to achieving such cooperation. 
The Indus Water Treaty, to which the World Bank is a signatory to certain parts, is an example of 
transboundary cooperation at the basin level that overcame regional rivalry to establish the Permanent 
Indus Commission, constituted to oversee treaty implementation, and which allows each country 
certain uses subject to qualifications in rivers allocated to the other. Also needed to ensure cooperation 
are benefit-sharing mechanisms that clearly define redistribution of benefits or compensation, so that 
the benefits of cooperation outweigh the perceived costs, and a fair distribution of net benefits. 

Regional approaches for promoting opportunities for greater sharing of knowledge and 
cooperation and for mediation (in water-sharing issues) should also be promoted. The recently 
conceptualized ASA titled Mekong Vision 3.0 aims to support riparian countries in the basin to align 
their development and natural resource management more closely with long-term sustainability, and 
can provide a blueprint for South Asia. 

Transition from a linear to a circular economy model for water and wastewater management: 
Recovery of wastewater resources can help provide sustainable infrastructure services, improve the 
financial viability of operators and environmental quality, and strengthen the resilience of systems. 
This process involves exploring resource efficiency in treatment by improved aeration, modeling 
and energy audits, better control systems, improved bio-gas production, facilitating water re-use by 
appropriate disinfection and treatment, and resource recovery through nutrient capture and extraction 
of energy through anaerobic digestion. There are many municipalities in South Asia that engage in 
septage sludge de-watering, safe co-composting, and pelletization. Although it has been adopted in a 
few countries, resource recovery and reuse is currently undertaken in an ad hoc manner. 

Nature-based infrastructure and aquifers: The potential for expanding use of and better managing 
aquifers should be explored in India, Afghanistan, and in some provinces in Pakistan. Other possibilities 
include creeks that can be used as water detention structures in some coastal areas in India. Future 
operations should tap into this potential, which can increase the resilience of rural populations in case 
of drought.

Improve integrated landscape management and CSA: In rural areas, it is paramount to adopt 
watershed approaches, integrating dry-land agriculture, rangelands, and pastures, as well as irrigated 
agriculture in order to control evapotranspiration and optimize the use of limited water resources.

Support rain-fed and marginal irrigated agriculture through “green” water by managing farm water 
and soil moisture to reduce climate risks. At the same time, climate Incentive and performance-based 
contracts with private sector involvement should be explored wherever possible.

Endnotes
1. Regional Challenges and Opportunities for Building Drought and Climate Resilience for Farmers, Cities, and Villages, South Asia 

Ground Water Forum, World Bank, 2016. https://www.un-igrac.org/sites/default/files/resources/files/SAGF%20Proceedings-5%20
November%202017%20for%20web.pdf.

2. Mapping the effects of drought on child stunting—Cooper et al, PNAS 2019

3. Islam, Asif Mohammed, 2018. “The burden of water shortages on informal firms,” Policy Research Working Paper Series 8457, 
The World Bank

https://www.un-igrac.org/sites/default/files/resources/files/SAGF%20Proceedings-5%20November%202017%20for%20web.pdf
https://www.un-igrac.org/sites/default/files/resources/files/SAGF%20Proceedings-5%20November%202017%20for%20web.pdf


69
Thematic Roadmaps: Resilient Natural Capital  

9. RESILIENT NATURAL CAPITAL

9.1: Background

Natural capital and the services that nature provides underpin the health and wealth of the planet. 
They include landscapes, forests, biodiversity, rivers and aquifers, and coastal and marine resources. 
Some of these assets (such as forests, wetlands and mangroves) absorb GHGs and store carbon. Tidal 
salt marshes and seagrass meadows also store large amounts of carbon, in what is referred to as 
“blue carbon.” Other assets provide important environmental regulatory services including water-flow 
(wetlands and riverine vegetation), sediment control (vegetated lands), and storm surge protection 
(coral reefs and mangroves). These protective services reduce our vulnerability to the impacts of 
climate change. Collectively, this range of services can be referred to as nature-based mitigation and 
adaptation solutions.

Many nature-based capital assets also support both mitigation and adaptation. Forests, for example, 
mitigate climate change by absorbing and sequestering carbon above and below ground. Wood is an 
important green product, as it can be used as a fuelwood to displace fossil fuels and as timber to 
displace non-timber products (such as bricks and concrete) that have a much larger carbon footprint. 
Mangroves reduce our vulnerability to climate change by protecting the coastline from storm surge 
and reducing coastal flooding and coastal erosion. Forests on steep slopes may stabilize the ground 
and prevent landslides and rapid run-off that could devastate towns and farmlands after storms.  

At the same time, natural capital and ecosystems are vulnerable to the impacts of climate change. 
Rising temperatures and loss of moisture may increase the number of fires across a landscape, 

while increased sea temperatures bleach 
coral reefs and ocean acidification 
thins the shells of mollusks. Continued 
mismanagement of the oceans, aquatic 
ecosystems, and landscapes, such as 
allowing the discharge of wastewater 
near coral reefs and cutting swathes 
through forests, further compounds their 
vulnerability to climate change. 

Nature-based solutions are proving 
especially important as a way of designing 
better infrastructure by incorporating 
nature. This blend of nature with grey 
or traditional engineering approaches, is 
termed green-grey solutions that often 
also provide important adaptation and 
mitigation benefits.

FIGURE 9.1 :  Nature-based solutions

Source: IUCN, Commission on Nature Based Solutions

https://www.iucn.org/commissions/commission-ecosystem-management/our-work/nature-based-solutions
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Box 9.1: Nature-based solutions are key part of climate change solution
“Nature-based solutions are a fundamental part of action for climate and biodiversity. Authoritative research 
indicates that nature-based solutions can provide over one-third of the cost-effective climate mitigation 
needed between now and 2030 to stabilize warming to below 2° C, achieving nature’s mitigation potential 
of 10-12 gigatons of CO2 per year. Adequate investment in nature-based solutions will help reduce financial 
consequences of climate change, and contribute to the creation of new jobs, to livelihood resilience and 
to reducing people’s poverty. Nature-based solutions underpin the Sustainable Development Goals: they 
support vital ecosystem services, biodiversity, and access to fresh water, improved livelihoods, healthy diets 
and food security from sustainable food systems”.
Source: United Nations Global Compact

Many parts of Asia are already using nature-based and green-grey infrastructure solutions to 
address development and climate change issues. In Asia, a recent survey indicated 169 programs exist 
with $14.2 billion in investments covering 426 million hectares to promote green-grey infrastructure. 
Landscape restoration and afforestation approaches are a large part of this effort.1

The demand for green and green-grey solutions is driven by the need to find cost-effective solutions 
for the sustainable management of infrastructure, as well as to restore land and ecosystems to 
productive use. For example, degradation of watersheds impacts drinking water for more than 700 
million people and costs global cities $5.4 billion per year in water treatment. By 2050, the 136 largest 
coastal cities are expected to face losses of at least $52 billion per year, and as high as $1 trillion per 
year, if climate change and land subsidence significantly worsens.2 

A review of the NDCs indicates that all countries in the region intend to expand use of natural 
capital to address climate change and to reduce the vulnerability of these systems to climate change.

TABLE 9.1 :  Nature-based mitigation and adaptation and NDCs

Country

Green Blue

Mitigation Adaptation Mitigation Adaptation

Afghanistan Forests and Rangelands Forests and Rangelands N/A N/A

Bangladesh Forests, Wetlands, 
Mangroves

Forests, Wetlands, 
Mangroves

Coastal Zone 
Management, Mangroves

Bhutan Forests and Landscapes Forests and Landscapes N/A N/A

India Forests and Trees, 
Mangroves

Forests and Trees, 
Mangroves

Coastal Zone 
Management, Mangroves

Maldives Forests Fisheries Sector

Nepal Forests N/A N/A

Pakistan Forests

Sri Lanka Forests Mangroves, Biodiversity Coastal Zone 
Management, Mangroves,   
Fisheries Sector

Source: Authors, World Bank 

In addition, plastics generate greenhouse gases throughout the product’s value chain—through oil 
extraction and transport, plastic refining and manufacturing, improper solid waste management 
practices and measures, and plastic pollution in the environment. Six percent of global oil production 
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is used to manufacture plastics, and the amount is expected to continue to grow to account for 20 
percent of oil consumption by 2050. Land disturbance also contributes to greenhouse gas emissions 
associated with extraction, as do improper disposal methods (landfilling, incineration, open dumping). 
Plastics that leak into marine environments eventually break down, emitting GHG emissions and 
reducing the ocean’s ability to absorb emissions.3

There is limited (if any) investment in end-of-life management of plastics, especially in the SAR 
region. Of the 300 million tons of plastic produced per year, it is estimated that the global plastic 
waste footprint is 275 million metric tons (mt) per year. After use (with 70 percent of plastics used 
only once), more than 90 percent is landfilled or incinerated. This estimate does not account for plastic 
packaging waste that is known to end up in oceans (11 million mt in 2016) and continues to break 
down and emit GHG emissions. Sri Lanka, Bangladesh, India, and Pakistan are among the top 15 most 
plastic-polluting nations.  

SAR is one of the top regions leaking plastic waste in marine environments. The Indus River flushes 
almost 12,000 tons of plastic into the ocean each year, making it the second most polluting river 
globally in terms of the volume of plastic waste. The Ganga-Brahmaputra and Meghna basin is the 
sixth highest contributor of plastic pollution to the marine environment, contributing an estimated 
72,845 tons of plastic annually.4 

9.2: WBG experience 

Approaches
The WBG approach to natural capital has evolved over several decades, starting as a conservation 
response to then recognizing the importance of natural capital in reducing poverty and as a 
productive economic asset to now recognizing its vulnerability to and role in addressing climate 
change. Below are some of the main approaches that have been developed: 

Landscape approaches work at very large scale across multiple land uses to address the drivers 
of environmental degradation, protect and restore important ecosystem services, strengthen land 
productivity, and deliver jobs and improve livelihoods for the poor while adapting to climate change 
and sequestering carbon. Institutional strengthening including government and civil society is usually 
another key objective. Landscape approaches may be multi-country, as in the case of the 12-country, 
$1.1 billion Sahel and West Africa Program (SAWAP), or focused on a priority part of a country.

The forestry sector has been supported through landscape approaches, as well as through more 
specific investment operations focusing on conservation, restoration, and commercial aspects of 
the forestry and timber industry. Landscape and forestry approaches are now increasingly being 
combined. In SAR, Bhutan, Nepal, and India have largely managed to stabilize the area under forests 
through strengthening the forestry sector, along with stringent regulations and enforcement.  

Watershed and catchment management approaches focus on specific watersheds or catchments to 
restore important water services, including sediment management or as a flood control measure, to 
promote water retention. In other instances, alien vegetation may be removed to increase water flows 
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and restore ecosystem functioning. As with landscape management approaches, building livelihoods 
and community-based approaches are key.  

Blue economy and coastal zone management approaches seek to support the productive and 
sustainable use of these assets, maintain their health, and address key threats including from climate 
change. Coastal zone management approaches often make strong use of nature-based solutions to 
restore and protect coastal areas from sea level rise, coastal flooding, and inundation. 

Green-grey nature-based solutions can be cost effective by combining green and grey infrastructure 
with lower capital and management costs. A recent study to value green infrastructure in South 
Asia found that investment in watersheds is cost-effective and brings benefits to a range of sectors 
including agriculture, water supply, transport, energy, and disaster management, along with providing 
carbon sequestration benefits. (Refer Figure 9.2) However, the benefits of nature-based solutions 
may take time to mature because some of them, such as wetlands or land restoration projects, take 
time for the vegetation and ecosystem to recover and deliver the required services. 

FIGURE 9.2:  Green infrastructure solutions can be cost effective

0 1 2 3 4 5 6 7 8

 Cost-effective grey investments
 Green infrastructure—public investment
 Optimizing existing system

Green strategy

Grey strategy

$2.9 $1.5 $0.9

$2.9 $3.9

$5.3 billion

$6.8 billion

Cost ($ billions in 2010 dollars)

 Green infrastructure—private investment
 Potential tanks, tunnels, and expansions

$0.03$2.4 billion

Source: World Bank and WRI (2019). Note: Combining green and grey infrastructure cost 22 percent less than grey alone.

Wealth accounting provides a fuller picture of a country’s economic well-being than traditional national 
income accounts. Assessing a country’s comprehensive wealth needs to include all produced capital 
such as factories and roads; natural capital such as forests and water; human capital, which leads to 
earnings; and net foreign assets. A clear understanding of the world’s wealth, including all forms of 
capital, enables planning for a more sustainable future. In developing countries, natural capital plays 
a disproportionately important role in supporting communities to meet their daily needs through fuel 
wood, traditional fisheries, timber, forest food, etc. Such natural capital forms the basis for economic 
activity such as timber production, aquaculture, and nature-based tourism, along with provision of 
climate services. If natural capital and ecosystems continue to be degraded and impacted by climate 
change, this will significantly impact a country’s ability to meet SDG goals. Building wealth accounts, 
including those for natural capital, by implementing the UN-approved System of Environmental and 
Economic Accounts will help countries better manage natural capital and the impacts of climate change.

Payment for ecosystem services (PES) and results-based payments are two important instruments 
developed by the WBG. PES is for landowners for delivering an agreed environmental service over a period 
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of time, such as the reduction of silt load in rivers to downstream hydro-power plants, which requires proper 
erosion control and watershed management by landowners. Results-based payments can be payments 
to farmers for reducing GHG emissions from land (forests and agriculture) by adopting innovative land 
management practices that would not occur under business-as-usual (BAU). Such schemes are not easy 
to design and implement and require a willing buyer (demand) for the emission reductions. 

Through environment and social frameworks engagements, the WBG has already mainstreamed 
climate co-benefits agenda in many sector operations. For instance, under the National Dairy Support 
Project in India, a 10-12 percent reduction in methane emission was achieved for over two million 
dairy cows (mitigation co-benefit) and the genetic potential of indigenous cattle breeds was improved 
to suit local climate (adaptation co-benefit). These outcomes are easily replicable, which can deliver 
transformational impacts for the cow industry. A similar example exists in the transport sector where, 
through plantations, new carbon-sinks are being established along transport corridors. There is 
potential to build on this and to mainstream these approaches through the World Bank’s Environment 
and Social Framework and climate co-benefits assessments.

Box 9.2: Sri Lanka: Conserving wetlands to enhance flood control
Background: Metro-Colombo is a coastal city experiencing heavy monsoon rains, exacerbated by climate 
change. Over time, increased development, including hard surfaces, infilling of wetlands, and unauthorized 
riverbank construction have led to significant flooding. In 2012, the WBG approved a project to address this 
issue. 

Project activities: Infrastructure investments have expanded the holding capacity of two lakes, removed 
bottlenecks on canals, improved solid waste management to reduce the stormwater system from getting 
clogged, and constructed flood gates on canals and pumping stations. In addition, two large tunnels are 
being constructed under the city to hold stormwater that will then be released as surface stormwater 
subsides. Hydraulic modeling, based on 35 years of rainfall data, indicated that wetlands could hold up to 39 
percent of the flood waters during a storm event. This has led to restoration of wetlands, which cover close 
to 10 percent of the city. The added benefit of the wetlands is that they significantly cool surrounding areas, 
serve recreation needs, and introduce ecology back to the city, making it more livable.  

Cost: $320 million (WBG $213 million)

Box 9.3: Vietnam: Managing floods, adapting to salinity transitions, and 
protecting coasts in the Mekong Delta
Background: The Mekong Delta, home to 22 million people who are some of the most vulnerable in Vietnam, 
has become an important economic hub for the country. Increased rice production has contributed to 
Vietnam’s recent economic success, and the Mekong Delta produces 50 percent of the total rice grown 
in the country. Climate change is a growing threat to the Mekong Delta, with increased risks of inland and 
coastal flooding, saltwater intrusion, and coastal erosion.

Project activities: The project aims to increase climate resilience with investments across a range of sectors 
—agriculture, fisheries, land management, water management, etc.,—through green-grey infrastructure. Grey 
flood-control infrastructure in the upper delta has brought benefits for agriculture but exacerbated flooding in 
other areas and reduced beneficial effects of flooding such as replenishing soil fertility, groundwater recharge, 
and supporting aquatic ecosystems. The project will promote controlled flooding by expanding land areas 
that can retain flood waters. In coastal areas, adaptation to increased risk of coastal erosion will be enhanced 
through compact earth embankments and coastal mangrove belts.

Cost: $387 million (WBG $310 million)
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Box 9.4: Maldives and Sri Lanka: Plastic pollution prevention
Background: Maldives has been a front-runner in transitioning toward a more circular plastic economy with 
its collaboration with the Adidas Parley partnership. Prior to the government’s partnership with Adidas 
Parley in 2015, Maldives had virtually no system in place to recycle plastic waste. As of the end of 2019, the 
partnership involves marine plastic pollution interception, collection, sorting, and baling of 360 mt/year, or 
approximately 36 million empty plastic bottles up-cycled in 2019 to make an estimated three million Adidas 
Parley branded sports shoes, sold globally.  

Project activities: By 2025, with approximately $10 million of additional investment in interception, 
collection, sorting, washing, flaking, pelletizing, and in-country manufacturing of products, and covering 
most of Maldives’ inhabited islands, approximately 3,750-5,000 mt/year of plastic pollution (equivalent to 
360 million empty plastic bottles) or 10 times the current rate is expected to be intercepted from the marine 
environment and up-cycled. In Sri Lanka, through this project, the current 900 mt/year collected, sorted, 
washed, flaked, and spun into yarn in 2019 will increase to 5,000 mt/year through interception, collection, 
sorting, washing, flaking, pelletizing, yarn spinning, and up-cycling into ocean plastic product sold globally, 
with the end-of-life product broken back down and recycled into new products via a loop methodology.  

The GHG reduction as a result of support to help countries to transition to a more circular plastic economy 
could be significant over time. With just the project investment and support (regional block grant 
investments plus co-financing in parallel plus partnership), activities in Maldives alone could reduce GHG 
emissions by an estimated 11,500 mt/yr. Sri Lanka’s GHG emission would reduce by a similar amount given 
the current and planned changes in tons of up-cycled plastic waste processed. 

Cost: $20 million 

If 20 such investments are made using the RBG investment as a catalyst ($20 million in total or half the 
project total cost) across SAR, the GHG reduction would be an estimated 230,000 mt GHG reduction/year. If 
the project with investments plus improved policies, etc. are able to catalyze massive and wholesale change 
on how SAR nations address plastic waste (replacing single use plastics), and this accelerates toward 2030, 
the reduction in GHG emissions would be 110.5 million mt of GHG each year (13 percent of the world’s global 
plastic footprint, equivalent to removing 24.5 500-megawatt coal power plants). 

9.3: Strategy 

Longer-term objectives and activities
Building on country experiences, there is a need to scale up investment in natural capital, including 
to support climate adaptation and mitigation. Given the region’s vulnerability to climate change, 
countries will need to begin cooperating more closely on three especially critical transboundary 
issues: (i) management of transboundary rivers and aquifers; (ii) management of the Himalayas-
Hindu Kush-Karakoram (HKHK) mountains, and (iii) the coastal zone, especially the Sundarbans.  This 
is going to require new institutional approaches and information-sharing, planning, and investment 
involving the private sector. In the case of Maldives, which faces an existential threat from sea level 
rise, urgent green-grey solutions need to be implemented and a base of expertise developed to cope 
with the challenge in coming decades. Bangladesh has in part demonstrated how adaptive delta 
management can be done, including down to the farm/household level. The Maldives needs a similar 
level of inventiveness. Dry-land regions across SAR will especially need to focus on water resources 
management involving watershed management approaches. Lastly, as the region becomes more 
urbanized and middle-income, more work will need to be done on mainstreaming approaches and 
especially the use of wealth and natural capital accounting, and fiscal and financing instruments, to 
support nature-based investments.



75
Thematic Roadmaps: Resilient Natural Capital  

FIGURE 9.3:  Theory of change for supporting resilient natural capital-climate change nexus in SAR

PROBLEM >> ACTIONS >> OUTCOMES >> IMPACT >>

Natural capital that provides 
protective functions 
against climate shocks 
and sequesters carbon is 
being rapidly destroyed and 
degraded

Support mainstreaming of 
natural capital approaches 
through wealth and 
natural capital accounting 
environmental and social 
frameworks and incentives

Mainstreaming of nature-
based development solutions 
and increased use of 
green-grey infrastructure 
adaptation

Reduction in loss of natural 
capital that provides 
protective and carbon 
sequestration benefits

Natural capital is undervalued 
and lacks supportive policies 
and incentives to maintain 
and restore it

Support landscape and SLWM 
approaches that integrate 
natural capital as productive 
assets into planning and 
development

Increased community, 
landowner, and private 
sector interest in supporting 
nature-based solutions and 
restoration of natural assets

Landscape and nature-based 
solutions to climate change 
are not being mainstreamed 
due to lack of capacity, 
community engagement, and 
incentives

Support the analytics 
preparation of guidelines and 
piloting of nature-based and 
green-grey infrastructure 
solutions

Increased knowledge and 
capacity in the region 
to apply nature-based 
approaches to planning and 
infrastructure development

In addition to transboundary approaches, the following key issues require a longer-term focus and 
engagement:

Landscapes, forests, agriculture, and watershed approaches: Many countries have ambitious targets 
to restore degraded lands and implement landscape approaches to improve farm-level productivity 
and reduce vulnerability to climate change. Sequestering carbon and in some instances reducing 
methane emissions from animals and rice, which tend to be secondary objectives, need to be elevated 
in importance. Similarly, water scarcity, soil erosion, floods, and land degradation will continue to drive 
watershed approaches. These approaches can also be used to support aquifer recharge to prevent 
depletion and saline water intrusion in coastal areas. Providing secure land tenure for communities 
and smallholders is central for many of these targets as it incentivizes long-term investments and 
commitments required in tree planting, agroforestry, climate-smart agriculture, and reduction of 
deforestation and degradation.

Forestry sector support: The forestry sector has made impressive strides in afforestation and 
promoting carbon storage, but less progress in the use of timber and wood in construction. Therefore, 
the next phase of forestry support will need to focus far more on developing the commercial aspects 
of the sector. Increasing the use of timber to displace non-timber products in construction can lock up 
stored carbon and create stronger demand for expanding the area under forest. This also will provide 
co-benefits such as rural industrialization and jobs. In addition, fast-growing plantations on marginal, 
abandoned, or fallow land could sequester carbon at an even faster rate while creating opportunities 
for private sector investment and/or community-based participation and rural value chains. Building 
on existing operations and policy dialogue, the WBG will work to help countries meet their land-based 
NDC+ carbon sink targets.  

In both programs, the WBG will need to focus on two aspects: (i) filling key analytical and data 
gaps, and (ii) promoting nature-based solutions through a regional practitioners’ platform.
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Mainstreaming will be supported through three main instruments: (i) targeted wealth and natural 
capital accounting work on a country demand-driven basis in key sectors; (ii) environment and social 
management frameworks, and (iii) analysis of fiscal and financing aspects to disincentivize development 
in obviously vulnerable areas, while at same time incentivizing use of nature-based solutions. 

In terms of reducing the climate and pollution impact footprint of plastics, the following high-
priority actions could meaningfully reduce GHG emissions from the plastic life-cycle and also have 
positive benefits for social and environmental goals: (a) ending the production and use of single-
use, disposable plastic, which would mean reducing the amount of virgin plastic produced from oil; 
(b) fostering the transition to zero-waste communities, and (c) implementing extended producer 
responsibility as a critical component of circular plastic economies.

Short-term objectives and activities
In the next five years, the WBG will need to support all five of the above elements of the longer-
term strategy. More specific details will be found in each of the country plans in Chapter 5 as building 
resilient natural capital and developing nature-based solutions tend to be cross-cutting solution areas. 

Fiscal and financing aspects of restoring and conserving natural capital and supporting nature-
based solutions are being undertaken in multiple niche areas. However, the mainstreaming aspects 
will in part emerge through a planned focus on private sector engagement in adaption and potentially 
an upstream consultative process on how to engage the private sector and financing institutions in 
the climate change agenda. The Macro and Fiscal group of the World Bank will need to be engaged 
in examining the local government financing aspects and the role of national government fiscal and 
financing policies in supporting resilient natural capital programs and nature-based solutions.

Endnotes
1. Alliances for Green Infrastructure: State of Watershed Investment, 2016. forest-trends.org/wp-content/uploads/2017/03/

doc_5502.pdf.

2. Future flood losses in major coastal cities, Stephane Hallegatte, Colin Green, Robert J. Nicholls & Jan Corfee-Morlot, 2013. https://
www.nature.com/articles/nclimate1979.

3. Center for International Environmental Law.2019. “Plastic and Climate: The Hidden Costs of a Plastic Planet.” www.ciel.org/
plasticandclimate. 

4. Schmidt, C., T. Krauth, and S. Wagner. 2017. “Export of Plastic Debris by Rivers into the Sea.” Environmental Science and 
Technology 51 (21): 12246–12253. DOI: 10.1021/acs.est.7b02368.
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10. REGIONAL COOPERATION FOR  
      TRANSBOUNDARY ISSUES

Background

SAR is vulnerable to extreme weather events and climate change, which do not respect national 
borders. Water security is another critical element to climate-resilient development, regional growth, 
peace and security. Over one billion people are dependent on the region’s three major river basins 
for their lives and livelihoods. Regional Cooperation is a priority for the SAR Region to accelerate 
growth and poverty reduction across all the countries. In recent years, growing recognition of the 
benefits of transboundary connectivity and trade has helped build some political momentum for 
regional cooperation in South Asia. Since the Bank began to promote regional cooperation in South 
Asia in 2010, the regional program has supported a number of analytics and investments, including a 
strong focus on building resilience to climate change and disasters. In 2020, SAR updated its Regional 
Integration, Cooperation, and Engagement (SA RICE) Approach. It has three focus areas: Enabling 
Economic Connectivity, Reducing Vulnerabilities and Building Resilience, and Investing in Human 
Capital, with a continued strong attention to gender. 

This chapter provides an overview on the transboundary issues with climate change implications 
in South Asia. These issues include climate-induced disasters, ambient air pollution including black 
carbon, glacier melt, water issues over shared basins, plastics pollution from rivers to oceans. The 
chapter summarizes ongoing and planned engagement of the Bank to enable regional cooperation 
for addressing these transboundary issues. Bank has a relatively long history in facilitating regional 
cooperation in certain areas (e.g. hydromet and climate services, river basin management) compared 
to others. It is generally recognized that regional cooperation generates and enhances cost-effective 
solutions and renders transformational impacts when addressing transboundary issues compared to 
national level interventions and investments. 

10.1: Hydromet, Early Warning, and Climate Services

10.1.1: Background
South Asia is home to one-fourth of the world’s people and highly vulnerable to extreme weather, 
water and climate related disasters. In the past two decades, half of South Asians were affected by 
at least one natural disaster such as floods, drought, landslides, thunderstorms and cyclones. Climate 
change will bring more volatile weather. According to the UN Intergovernmental Panel on Climate 
Change’s Fifth Assessment Report (2013), most of South Asia’s population is at risk from increasing 
temperatures, changing precipitation, rising sea levels, melting Himalayan glaciers, and deteriorating 
natural resources linked to climate change. The changing climate will disproportionately affect the 
poor—about 40 percent of the world’s poor live in or near South Asian transboundary river-basin 
systems that are already affected by recurrent flooding.
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Resilience can be strengthened through regional and global cooperation as countries invest in 
strengthening hydromet, early warning, and climate services. Over 80 percent of natural disasters 
in the region are caused by weather, water, and climate related events. Between 1970-2020, 1,610 
disasters were reported, leading to a loss of 920,634 lives and economic damage of more than $194 
billion. Hydromet, early warning and climate services bring together national meteorological and 
hydrological agencies, disaster managers, and end-users across all sectors to deliver actionable, timely, 
and usable climate and weather information to inform decision making. Given the transboundary 
nature of weather and hydrological system, regional collaboration can help improve the understanding 
of changing weather patterns, devise effective response strategies, lower investment costs, and foster 
regionally relevant technological innovation and address challenges related to the sustainability of 
hydromet modernization. 

SAR is vulnerable to extreme weather events and climate change, which do not respect national 
borders. Around 800 million (or 44%) people in South Asia live in locations that would become 
moderate or severe climate hotspots by 2050 without climate action. Climate change could result in 
62 million people in the region being pushed below the extreme poverty line by 2030 and floods alone 
are estimated to cost $215 billion annually by 2030. 

Through the 2019 Action Plan on Adaptation and Resilience, the WBG has committed to expand 
access to high-quality hydrometeorological data and early warning systems for an additional 
250 million people in at least 30 developing countries, and support 100 agencies with improved 
meteorological, hydrological, and/or flood forecasting systems. South Asia countries recognize the 
importance of hydromet services and, with (WB) support have or are investing in modernizing 
national hydromet services and transforming the way they generate and deliver information to users. 
Such operations are underway in Bangladesh, Bhutan, India, Myanmar, Nepal and Pakistan, and are in 
preparation/initiated in Afghanistan and Sri Lanka.

10.1.2: WBG Experience 
The WBG has focused on three fronts to date: 1) promoting the integration of climate and disaster 
risk information for development of national policies and planning; 2) facilitating regional and sub-
regional knowledge exchange and collaboration on hydromet modernization, data sharing, and 
services delivery, ensuring “last-mile” connectivity; and 3) ensuring strong alignment of national 
level investments on hydromet modernization and early warning systems with regional engagement. 
Examples of these are provided below.

 » Climate Risk and Early Warning Systems (CREWS) Trust Fund: The CREWS Initiative, led by 
the WB/GFDRR, WMO and UNISDR, aims to provide additional financing to Least Developed 
Countries (LDCs) and Small Islands Developing States (SIDS) that are most vulnerable to the 
impact of climate and weather extreme events to reduce vulnerability and strengthen resilience 
and adaptive capacity. CREWS provided $3.66 million grant to Afghanistan for the 2019-2023 
period to strengthen the capacity of provider and user agencies for the development and delivery 
of weather, water and climate-related early warning services. This is done through i) developing 
and/or strengthening capacity related to production, translation and communication of hydromet 
forecasts and impact-based warnings focusing on the end-users’ needs; ii) delivering services to 
stakeholders and end-users and assisting them to access, interpret, utilize and provide feedback 
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on the generated information for priority sectors (e.g. agriculture, disaster, water, urban); iii) 
piloting community based disaster risk management at provincial and district level to ensure 
“last-mile” connectivity; iii) improving information base through regional collaboration; and iv) 
enhanced risk-informed decision-making to mitigate the adverse impacts of natural hazards on 
life, livelihoods and property.

 » South Asia Hydromet Forum (SAHF): The SAHF aims to further strengthen regional engagement 
along many fronts. Following the commitments in the outcome statement of the inaugural event 
in 2018 and the vision of the forum, the forum seeks to reconvene high-level representatives 
from government agencies and development institutions working on hydromet, early warning 
and climate services. The Forum also aims to share information on their strategic vision for 
developing such services, exchange ideas and innovations for improving skills for forecasts in all 
time scales with special emphasis on high-impact weather events provision of hazard information 
for risk assessments, prevention, response and recovery, and etc. The SAHF is part of the South 
Asia Regional Hydromet, Early Warning and Climate Services Program (P171154), which aims 
to enhance resilience to climate and disaster risks in South Asia through knowledge exchange, 
leveraging regional and global best practices, and encouraging emerging solutions, with support 
from the Program for Asia Resilience to Climate Change (PARCC).

 » EU-South Asia Capacity Building for Disaster Risk Management Program: This Programmatic 
ASA sets out to build the capacity of organizations with national, sub-national and regional 
mandates for disaster preparedness, response and early warning. The Program is now fully aligned 
and supports the implementation of the South Asia Regional Integration Strategy (2014), which 
identifies improved hydro-meteorological services, disaster preparedness and climate resilience 
as a high priority area to facilitate regional integration. Pillar one focuses on supporting regional, 
national, and sub-national organizations to address gaps in institutional capacity to implement 
national disaster risk reduction plans and policies. Whereas Pillar two intends to strengthen 
capacity of regional and national level institutions for weather and flood forecasting and climate 
prediction; and to scale up cooperation between national hydromet agencies in South Asia to the 
regional level.

 » Climate Adaptation and Resilience for South Asia (CARE): CARE is one of the first of its kind 
project approved in FY20 that aims to facilitate regional collaboration among priority countries 
in SAR and support them in regional data and knowledge sharing as well as to develop regional 
standards for resilient infrastructure. The project promotes evidence-based climate smart decision 
making through developing common platform to enhance access to data for resilient planning and 
investments, including hazard and climate variability data, climate impact knowledge and other 
sector-specific data. Collective regional efforts to address climate risks will provide economies of 
scale, reduce transaction costs, improve shared learning and have an overall multiplier effect by 
creating momentum and enabling cooperation.

10.1.3: WBG Strategy
Short-Term

 » Promoting SAHF as the regional platform for coordination, knowledge exchange and capacity 
building on hydromet, early warning, and climate services. The key priority areas of the SAHF in 
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FY21-23 are to (i) launch a regional capacity building initiative for training and capacity building 
on operational forecasting and services delivery; (ii) develop a regional hydromet information 
portal to enhance accessibility to open sources data (including remote sensing datasets) and 
models; (iii) develop a communication mechanism for NHMSs to share relevant experiences; and 
(iii) foster regional dialogue on data sharing and collaboration on the whole hydromet value chain. 

 » Deepening the understanding of socio-economic benefits of hydromet value chain in SAR 
and the power of partnership and regional collaboration: A study is being undertaken as part 
of the South Asia Regional Hydromet, Early Warning and Climate Services Program to answer 
the question: “what do the hydromet investments of the future in SAR look like?” and provide 
recommendations to policymakers how to maximize potential benefits of hydromet investments. 
The study will assess current capacities, fill key knowledge gaps, identify directions for investments 
in hydromet and early warning, and assess the socio-economic benefits of such investments 
in SAR—to improve their effectiveness and impact on saving lives, enhance productivity and 
underpin resilience.  

 » Strengthening coordination and collaboration with implementing partners (e.g. WMO, 
RIMES, ESA, FAO) to build systems and institutional capacities on hydromet, early warning, 
and climate services. The key focus areas here include but are not limited to: (i) climate change 
information for development of national policies and planning; (ii) climate-smart agriculture and 
food security; (iii) climate-smart urban infrastructure and building resilience; (iv) disaster risk 
management for prevention and preparedness including early warning systems; (v) strengthening 
hydro-meteorological capacity in low and middle income countries; (vi) hydromet services for 
water resource management; (vii) climate services for sustainable and renewable energy (solar, 
wind and hydro); and (viii) climate services for public health. 

Medium-Term
 » Fostering public and private engagement to improve hydromet service delivery. Private-sector 

actors are increasingly playing an important role and along with the academic community are 
helping to push the frontiers of knowledge, investing in innovative solutions that deliver more 
reliable forecasting and more efficient and diverse services. Leveraging private sector capabilities 
without jeopardizing the provision of public hydromet services is a key condition to maximize 
socio-economic benefits.

 » Supporting regional dialogue on open data policy and investment for improving hydromet 
services delivery. Open data policies would significantly enlarge the engagement of private 
sector in the provision of hydromet services. A regional weather cloud would facilitate the 
efficient sharing of data, products and tools and minimize communication bottlenecks caused 
by the transfer of large datasets. Such a shared asset would also provide computation resources 
enabling SAR countries to create their own or share in the development of models and data 
analytical tools. A similar service to the one that will be provided by ECMWF and EUMETSAT to 
their Members through the proposed European Weather Cloud.
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10.2: Air Pollution, Black Carbon, and Glacier Melt

10.2.1: Background
Air pollution and climate change are closely related. As well as driving climate change, the main cause 
of CO2 emissions—the extraction and burning of fossil fuels—is also a major source of air pollutants. 
Many air pollutants in fact contribute to climate change by affecting the amount of incoming sunlight 
that is reflected or absorbed by the atmosphere, with some pollutants warming and others cooling the 
Earth. These short-lived climate-forcing pollutants (SLCPs) include methane, black carbon, ground-
level ozone, and sulfate aerosols. They have significant impacts on the climate: black carbon and 
methane are among the top contributors to global warming after CO2.

Recent evidence suggests that in addition to climate change, anthropogenic black carbon deposits 
are responsible for more than 50 percent of the accelerating glacier and snow melt. Black carbon 
(BC) is a short-lived air pollutant resulted from incomplete combustion from human activities such 
as industrial and vehicular emissions, biomass burning, and forest fires. BC produced and circulated 
within the region is both increasing the absorption of solar radiation by the glaciers through decreasing 
the glacier surface’s reflectance and raising air temperatures to increase the melt. The role of BC has 
important policy implications because, unlike other greenhouse gas emissions, BC can be eliminated 
from the atmosphere if emissions stop. This means that local policies to reduce air pollutants can help 
reduce the melting of glaciers. In Himalayas, the Karakoram and Hindu Kush mountain ranges (HKHK) 
of South Asia especially, air-borne pollutants—particularly black carbon (BC) deposited as a result of 
human activities such as burning fossil fuels, biofuels, and biomass—also are accelerating glacier and 
snow melt. 

A recent World Bank study, “Glaciers of the Himalayas,” provides new research on how BC 
reduction policies undertaken by South Asian countries may impact glacier formation and melt. 
Through historic analysis, the report assessed the relative impact that each BC source (for example: 
diesel engines, brick making, cookstoves fueled by biomass, open fires, kerosene wick lanterns and 
agricultural practices) has on snow and glacier dynamics. The study concludes that managing BC 
emissions in South Asia carries the potential to achieve global and regional climate benefits while 
also capitalizing on several regional and local co-benefits across the region. For example, cleaner 
cooking and burning can reduce BC deposits on glaciers, improve local air quality, help mitigate 
global climate change (and thus help the region meet climate targets), and achieve long-term energy 
security, especially after switching to solar and other clean energy solutions—outcomes that would 
amount to a “quadruple-win” in development policy. In the Himalaya, Karakoram and Hindu Kush 
mountain ranges (HKHK) of South Asia especially, air-borne pollutants—particularly black carbon 
(BC) deposited as a result of human activities such as burning fossil fuels, biofuels, and biomass—
also are accelerating glacier and snow melt. The role of BC has important policy implications. Unlike 
greenhouse gas emissions (GHGs), BC is short-lived and can be eliminated from the atmosphere 
if emissions stop, meaning local policies to decrease air pollutants can help reduce the melting of 
glaciers almost immediately. 

The multiplicity of pollutant sources and locations underscore the complexity of the air pollution 
problem in South Asia. Much of the focus of air pollution management in South Asia has been on city 
level air pollution that looks at specific stationary or mobile sources within a certain geographic area 
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or mostly political boundary such as a city or municipality. However, this fails to recognize that air 
pollution is transported long distances across boundaries and is often a function of wind climatology 
and cloud chemistry. From a policy perspective, it therefore makes sense to identify and characterize 
‘airsheds’ to better understand the sources and impacts of air pollution and formulate appropriate 
responses instead of confining oneself to political boundaries.  

Box 10.1: Snapshot of Ambient Air Pollution in South Asia
South Asia is at the epicenter of the continuing threat to public health from ambient air pollution (see Figure 
1). Almost all South Asians live in areas where ambient fine particulate matter concentrations exceed the 
World Health Organization’s Air Quality Guideline of 10 µg/m3. Of the top 10 countries in the world with the 
highest exposure to ambient air pollution in 2019, four are in South Asia, namely India, Nepal, Bangladesh 
and Pakistan. In 2019, air pollution was the 4th leading risk factor for death globally. During the same 
year, total deaths attributable to PM2.5 in SAR is around 1.2 million. Ambient air pollution is especially 
severe in fast-growing urban regions, where the combination of more people, more motorized vehicles and 
construction activity, uncontrolled solid waste burning, and use of polluting energy sources both locally and 
regionally (e.g. power plants, transportation, crop burning, industry, brick kilns) result in elevated pollutant 
levels and human exposure.

FIGURE 10.1 :  Population-weighted annual average PM2.5 concentrations (left) and attributable deaths 
(right) in 2019

Source: State of Global Air/2020

Air pollution is a major regional issue facing the South Asia region making it highly vulnerable. Owing to 
its high concentration of particulate matter, its densely populated cities, and its proximity to one of the 
largest imperiled sources of fresh water in the world, the Himalayan glacier system, South Asia is especially 
vulnerable to the impacts of air pollution from the standpoint of climate, health, security, and livelihoods 
since these pollution particles traverse country boundaries. Reducing atmospheric concentrations in South 
Asia can result in improved public health and a slowing of the rate of near-term climate change.

Apart from the health consequences, air pollution also has economic costs, through reduced productivity and 
increased expenditures on medical care. A World Bank/IHME study quantified the economic cost of foregone 
labor productivity, and the broader measure of welfare losses discussed above in South Asia. The forgone 
economic output of the region attributable to public health impacts of ambient air pollution exposure in 2013 
was put at $31 billion, which is about 0.4 percent of the regional gross domestic product (GDP). The broader 
measure of welfare losses in South Asia due to public health impacts of ambient air pollution were $256 
billion—more than 3.1 percent of GDP.  

Regional cooperation can be an effective transboundary solution, helping countries in the HKHK 
collaboratively manage glaciers and related natural assets. The commonality of BC challenges 
and uncertainties posed by climate change suggest that there will be benefits from joint adaptation 
strategies to counteract predicted changes in snow cover and glaciers. A first step in regional 
cooperation is the exchange of information about BC emissions, changing water flows, best practices 
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and forecasting exercises.  Improved information sharing can also help countries formulate strategies 
to better jointly manage natural disasters caused by melting glaciers. Figure 10.2 demonstrates the 
comparison of CO2 and BC emissions of the baseline projection with those of the ‘clean air’ scenario 
that maximizes reductions in PM2.5 concentrations in order to meet the WHO interim target I (35 µg/
m3) in 2030 for AQM.

FIGURE 10.2:  Comparison of CO2 and BC emissions under ‘clean air’ scenario for AQM

Note: This scenario aims to minimize PM2.5 concentrations by 2040, in order to reach the WHO guideline value of 10 µg/m3. 

10.2.2: WBG Experience 
 » Ambient Air Pollution and Public Health in South Asia (P168237): The purpose of this regional 

flagship study is to fill in three key knowledge gaps to help South Asian governments design 
and implement more effective policies to reduce the public health threats of address ambient air 
pollution. The key objectives are to: (i) provide new insights for air quality policy makers in order 
to better assess environmental effectiveness of policy measures and the circumstances in which 
cross-jurisdictional cooperation is particularly necessary; (ii) develop information on pollution 
sources and impacts at the scale of different “airsheds”, using a well-established regional-scale 
model that described the air quality impacts of different levels of emissions from sources within a 
given airshed; (iii) provide insights as to the economic benefits of different policy packages within 
and across different jurisdictions. 

 » A recent World Bank study, “Glaciers of the Himalayas,” provides new research on how BC 
reduction policies undertaken by South Asian countries may impact glacier formation and 
melt. Through historic analysis, the report assessed the relative impact that each BC source (for 
example: diesel engines, brick making, cookstoves fueled by biomass, open fires, kerosene wick 
lanterns and agricultural practices) has on snow and glacier dynamics. Through the calculation 
of emission sensitivities, the report further simulated how BC emissions interact with projected 
climate scenarios. The study also estimates to what extent these glacial processes affect water 
resources in downstream river basins of the Indus, Ganges, and Brahmaputra. The study concludes 
that managing BC emissions in South Asia carries the potential to achieve global and regional 
climate benefits while also capitalizing on several regional and local co-benefits across the region. 
For example, cleaner cooking and burning can reduce BC deposits on glaciers, improve local air 
quality, help mitigate global climate change (and thus help the region meet climate targets), and 
achieve long-term energy security, especially after switching to solar and other clean energy 
solutions—outcomes that would amount to a “quadruple-win” in development policy. 
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10.2.3: WBG Strategy
Short-Term

 » Deepening the scientific understanding of regional air pollution including black carbon. 
Conduct study to better understand the source contribution, variable ambient concentration, 
trans-boundary pollutant dispersion (through monitoring and modeling), health and environmental 
impact, economic impact, technology options and policy interventions.

 » Facilitating knowledge and experience exchange on air pollution including black carbon. A 
first step in regional cooperation is to promote exchange of information about air pollution control 
and management. This could be supported through regular regional networking and knowledge 
dissemination, design and implementation of an online platform at regional level to compile all key 
air pollution related data and development of abatement technologies for all relevant sectors for 
air quality management (AQM). Improved information sharing can also help countries formulate 
strategies to better jointly manage the sources, monitor the pollutants, address the impacts of 
air pollution and speed up AQM implementation by e.g. ensuring that countries do not have to 
“reinvent” technologies and management practices already available within the region.  

 » Supporting national and regional level policy reform and investment programs to mitigate air 
pollution. This includes supporting country and regional level actions for transitioning to renewable 
energies, clean cookstoves, cleaner fuel (e.g. kerosene, LPG); improving the energy efficiency in 
industry and transport sectors; strengthening policy and regulation frameworks and their enforcement 
for AQM; and promoting citizen’s engagement during air quality monitoring and information sharing. 

Medium-Term
 » Participating in the establishment of an intergovernmental regional collaborative network 

for AQM. The network would provide policy guidance, technical assistance and training to 
key stakeholders to prepare and implement national programs that can successfully address 
regional air pollution issue. Possible support functions for regional AQM collaboration by South 
Asia Cooperative Environment Programme (SACEP) and South Asian Association for Regional 
Cooperation (SAARC) could also be considered. 

 » Facilitating international cooperation to reduce transboundary air pollution, under the auspices 
of an existing body such as UNESCAP or Malé Declaration, with participation by other international 
organizations like UNDP, FAO, UNIDO, IEA, ADB.

 » Supporting the development and implementation of a regional strategy and action plan for 
regional AQM. The commonality of air pollution challenges and uncertainties posed by climate 
change suggest that there will be benefits from joint adaptation strategies to counteract predicted 
negative impacts of air pollution. Facilitate interaction, collaboration and alliance building among 
a network of SAR countries and key stakeholders is needed to support the development and 
implementation of a regional strategy and action plan, as well as to foster experience and information 
exchange and identification of opportunities of opportunities for shared action and collaboration. 
A regional strategy may set common targets for air quality improvements within the region (e.g. 
reaching WHO interim target I for air quality by 2030), unify national air quality standards between 
the countries and select airsheds across national boundaries to foster regional AQM.     
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10.3: Transboundary River Basin Issues  

10.3.1: Background
Upstream
Climate change and black carbon as noted above are causing glaciers to melt, seasonal snowmelt 
to decrease, and precipitation patterns to change, altering the hydrologic cycle in South Asia. 
South Asia is highly dependent on water provided by the region’s glaciers. Therefore, the impacts of 
climate change and black carbon on glaciers pose significant risks in coming decades to the stability of 
regional water resources, threatening human and economic well-being. The almost 55,000 glaciers in 
Himalaya, Karakoram and Hindu Kush mountain ranges (HKHK) store more fresh water than any other 
region outside of the North and South Poles, containing 163 km3 of estimated ice reserves that mostly 
feed into three major rivers in the region: the Indus, Ganges and Brahmaputra. The basins of these 
three rivers are home to 750 million people. In the short term, glacial melt contributes to disasters 
such as flash floods, landslides, soil erosion, and glacial-lake outburst floods (GLOFs), with mountain 
communities especially vulnerable. In the long-term, however, decreased water flow from glaciers will 
cause worsening water shortages that endanger the livelihood of downstream rural communities. By 
2050, from 1.5 billion to 1.7 billion people in South Asia are projected to be exposed to water scarcity.

There will be issues of water allocation and other resources between countries in the SAR due to 
the impacts of climate change on the glaciers that store much of the region’s fresh water. Glaciers 
regulate stream flows within downstream basins, serve as a source of energy, and provide water 
for direct consumption and agriculture production supporting the lives and livelihoods of millions 
of downstream inhabitants. In addition to global climate change, locally produced black carbon is 
a significant factor in glacial melting and retreat. Black carbon or soot is a product of incomplete 
combustion. This BC impacts the glaciers of the HKKH by increasing the absorption of solar radiation 
by the glaciers thus contributing to their retreat. Changes in precipitation pattern can also alter glacier 
and snow cover area, and absorbing aerosols (including black carbon) in northern India in late spring 
(May-June) may advance rainy periods and decrease late monsoon rainfall. The increase in melting 
water could compensate for falling groundwater levels downstream. 

FIGURE 10.3:  Glaciers throughout HKKH are melting 

Source: World Bank: Glaciers of the Himalayas: Climate Change, Black Carbon, and Regional Resilience. 2021.
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SAR is home to four large river basins (Indus, Ganges, Brahmaputra) and Sundarbans Landscape, 
all of which are facing complex water challenges. The Indus River Basin, shared by Afghanistan, 
China, India and Pakistan, is troubled by glacier dependency and growing per capita water scarcity. 
The river is underlain by an extensive groundwater aquifer but an over-reliance on its extraction is 
resulting in poorer water quality and depleting water tables, particularly in both India and Pakistan. The 
Ganges River Basin, spans India, Bangladesh, all of Nepal and a small area of China, has deteriorated 
because of pollution, excessive water withdrawal, and flow regime and river modifications caused by 
water resources infrastructure. The river is prone to frequent and devastating floods—most recently in 
2018. The Brahmaputra River Basin originates in the Himalayas of China and flows through India and 
Bangladesh, with flow contribution from Bhutan. The basin is one of the largest and most complex in 
the world for a variety of reasons, including its challenging topography and hydrological environment. 
The Sundarbans Landscape lies in Bangladesh and India is a wetland of international importance, 
but faces challenges of high poverty levels, gradual reduction of ecosystem services, frequent natural 
hazards and threats linked to global climate change. 

Midstream 
Projections show that climate change aggravates the increasing pressure on water resources due 
to high rates of population growth and associated demand in South Asia. While some watersheds 
may see an increase in total runoff others could see a decrease and, importantly, the changes will 
be unevenly distributed across seasons. For the Indus, the mean flow is projected to increase by 
the 2080s for warming levels of around 2°C by around 65 percent, with low flow increasing by 30 
percent and the high flow increasing by 78 percent. For the Ganges-Brahmaputra system, the mean 
flow increased by only 4 percent, whereas the low flow decreased by 13 percent and the high flow 
by 5 percent. Given these large changes in seasonal amplification of river flows and rainfall amounts 
even for 2°C warming, major investments in water storage capacity will be needed in order to utilize 
the potential benefits of increased seasonal runoff for improved water availability throughout the year. 
At the same time, infrastructure for flood protection will have to be built. Water basins that cross 
international borders will need to be given special consideration. 

Climate change is projected to have a significant and often adverse impact on agricultural 
production in the SAR, the development of the sector, and the economic benefits derived from it. 
The effects of rainfall deficits, extreme rainfall events, and flooding were projected to be important 
factors, although their impacts will vary across the different parts of the SAR. In combination with 
heat stress, further limitations on groundwater resources and salinization resulting from sea level rise 
and higher temperatures, agricultural production is being and will be negatively affected in most of the 
SAR (with some small exceptions in high altitude places). Recent study found that while agricultural 
revenues generally have a small positive effect on reducing people in extreme poverty across the 
SAR (higher prices compensate for the decline in yields), the increase in prices for urban consumers 
has a larger negative effect, increasing the numbers in extreme poverty by around 5 million (but with 
large uncertainty ranges). The same applies when looking at the incomes of the bottom 40 percent 
of the population. In addition to its effects on poverty, these agricultural changes are also expected 
to vulnerabilities related to nutrition and human health. Estimates of the effects on health focus on 
undernutrition due to higher food prices and in turn their effects on stunting (low height for age). 
The WHO estimates an additional 20,700 deaths by 2030 in the SAR as a result of increase in food 
prices. The uncertainty range, however, is very wide: there could be 39,000 fewer deaths or as many 
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as 80,000. In terms of stunting, the same study puts the figure for the SAR at 2 million more children 
stunted (1.2 to 2.9) in 2030 and 2.7 million (2.4 to 3.1) by 2050.

Downstream
Strong economic growth, coupled with rapid population growth and increasing population density, 
has been putting pressure on the region’s environment and its natural resources. South Asia is 
home to over 1.92 billion people, majority of which reside within 100 kilometers of the region’s coast 
and ocean area or within the rich and fertile areas along major rivers and their tributaries. These 
ecological systems or natural assets, which are transboundary in nature, backstop economic systems: 
they provide valuable economic and other benefits and services. 

This global rise combined with local mechanisms—including changes in water currents and local 
geological dynamics—will increase land loss from erosion, water salinization, and flood risks 
from storm surges in most coastal areas. Coastal flood risks are already large, as illustrated by the 
disastrous consequences of Tropical Cyclone Sidr in Bangladesh in 2007 and they will only increase 
over time. Multiple studies have shown how even a limited rise in sea level can significantly increase 
the likelihood of very destructive coastal floods. With the SAR coastlines being located close to the 
equator, projections of local sea level rise show a greater increase compared to higher latitudes. Sea 
level rise is projected to be approximately 100–115 cm by the 2090s in a 4°C world, and 60–80 cm 
in a 2°C world, by the end of the 21st century relative to 1986–2005, with the highest values (up to 
10 cm more) expected for the Maldives. This is generally around 5–10 percent higher than the global 
mean, and a 50 cm sea level rise would likely occur by 2060. 

SAR is also the third largest contributor to plastic waste globally. It’s estimated to double by 2050 
unless action is taken.  South Asia’s coastal nations are among the top twenty most polluting nations 
ranked by the volume of mismanaged plastic waste with Sri Lanka ranked among the top six according 
to published studies. Modelled estimates of floating micro-plastic (<4.75 mm) and macro-plastic (>4.75 
mm) abundance (items per square kilometer) suggest that the Bay of Bengal Large Marine Ecosystem, 
the ocean system that touches South Asian ocean-facing nations, is in an ocean region with the highest 
plastic concentration. The Indian Ocean is also host to one of the world’s largest plastic gyres due to 
the flow of plastic from land to sea. The Ganga-Brahmaputra and Meghna basin alone contribute an 
estimated 72,845 tons of plastic annually, making the basin the sixth highest contributor of plastic 
pollution to the marine environment. While twenty percent of the estimated plastic pollution found in 
the marine environment originate from sea-based activities, plastic waste “leakage” from high mountain 
states in the upper river watersheds travel via transboundary river systems. 

The menace of plastic waste that pollutes land, flows into river systems and, ultimately into oceans, 
poses national, regional, and global threats to development, including far-reaching economic, 
ecological and health impacts. The qualities that make plastic useful—lightness, durability, strength, 
versatility and low production costs—have resulted in fast growing demand, but mismanaged plastic 
waste has also created a mounting pollution crisis, eroding ecological systems like rivers and oceans. 
The plastic pollution problem in South Asia is significant and politically dynamic, with active and 
engaged public, private and civil society organizations seeking solutions to its impact on rivers, seas, 
food chains and human health. Marine litter is a transboundary challenge that is rooted in unsustainable 
production and consumption patterns, poor solid waste management and lack of infrastructure, lack of 



88
Thematic Roadmaps: Regional Cooperation for Transboundary Issues 

adequate legal and policy frameworks and poor enforcement, including on interregional cross-border 
trade of plastic waste, and a lack of financial resources. A key challenge and opportunity to strengthen 
regional work lies in enabling a multiplicity of actors that in partnership could add value to better 
understand the depth of the problem and promote larger scale solutions.   

10.3.2: WBG Experience 
The absence of a basin-wide cooperative framework has translated into missed opportunities for 
regional economic growth, including in hydropower development and trade, inland water transport 
and disaster risk reduction. Historic tensions around issues of water sharing between the countries, 
conflicting demands on water use across sectors, fragmented knowledge of the basin as a whole, lack 
of appreciation of the interplay between hydrological, environmental and socio-economic factors, and 
limited data sharing continue to impede effective collaboration on transboundary water management 
and limit the effective tackling of associated uncertainties arising from climate change. 

 » The South Asia Water Initiative (SAWI): The SAWI is a multi-donor trust fund supported by the 
United Kingdom, Australia and Norway, and administered by the World Bank. SAWI supports a 
rich portfolio of activities designed to increase regional cooperation in the management of the 
major Himalayan river systems in South Asia to deliver sustainable, fair and inclusive development 
and climate resilience. It does this through four complementary outcome areas: (i) strengthening 
awareness and knowledge on regional water issues; (ii) enhancing technical and policy capacity 
across the region; (iii) facilitating dialogue and participatory decision processes to build trust and 
confidence; and (iv) scoping and informing investment designs. Current regional engagement at 
river basin level is provided below: 

 » Indus River Basin: SAWI’s approach is two-fold: to broaden basin-level dialogue and build its 
influence through the Indus Basin Knowledge Forum (IBKF), which is now co-convened by the 
International Centre for Integrated Mountain Development (ICIMOD), the International Institute 
of Applied Systems Analysis (IIASA), and the World Bank; and to facilitate national thinking and 
action towards a basin-wide approach through capacity building and the generation and use of 
technical knowledge to inform policy thinking. 

 » Ganges River Basin: SAWI’s approach in the Ganges Basin is to strengthen and better integrate 
water management, working at both national and regional levels. It supports cooperative inter-
state river basin planning in India, combining technical assistance and capacity building across 
central and state organizations, and linking to major World Bank investments. Complementary 
work in Nepal focuses on establishing mechanisms and capacity for basin planning to support 
sustainable hydropower development. SAWI is also helping to improve flood forecasting in India-
Nepal border sub-basins. 

 » Brahmaputra River Basin: SAWI’s strategic approach involves engaging at multiple levels—
within India at the inter-state level (North-East water resources), with other country-level 
activities (Bhutan and Bangladesh hydro-met services / disaster risk management; and Bhutan’s 
hydropower plans), and at the regional level (dialogue activities). SAWI’s support is bringing 
consistency, alignment and integration with other-related World Bank investments at the 
state and country levels and helping to ensure that they inform each other. A white paper on 
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understanding plastic in South Asia, which seeks to provide a situation analysis, identify examples 
of innovation, and describe the policy landscape for plastics management; and a pilot study on 
understanding plastic pollution in the Brahmaputra Basin, which will undertake a gap analysis on 
data and information on plastic use and plastic waste management, focused on the most densely 
populated areas of the Brahmaputra Basin covering the floodplains of Bangladesh and Assam. 
This activity is linking closely with a broader Bank program, Plastic Free Rivers and Seas for South 
Asia, which is described below.

 » The Sundarbans Landscape: The SAWI supported Bangladesh-India Sundarbans Regional 
Cooperation Initiative (BISRCI) which remains the main platform to engage high-level policymakers 
in both countries; and this forum is finding significant traction at the highest policymaking levels 
in both countries. BISRCI continues to work towards the goal of establishing a formal joint 
institutional mechanism between the two countries; and develop proposals for potential joint 
actions. Ideas for joint actions have been prepared for the following thematic areas: harmonious 
hydrometeorology system, smart settlements, fisheries resource assessment, biodiversity 
assessment, inland navigation, and sustainable and community-based tourism.

 » Regional Cross-Cutting Focus Area: The SAWI supports cross-fertilization of knowledge and 
capacity building across basins towards transboundary cooperation. The program does this through 
regional dialogue to build shared understanding on opportunities and challenges in regional water 
management; targeted capacity building activities that bring multiple stakeholders together; and 
by advancing technical knowledge that cuts across several thematic areas and geographies, such 
as the Glaciers of Himalayas study and case studies on groundwater management. SAWI has 
successfully established partnerships with regional institutions, including ICIMOD, IUCN, IWMI 
and with South Asian Universities. 

 » Afghanistan and Tajikistan Cooperation on Hydrological Data Exchange for Flood Forecasting: 
Afghanistan and Tajikistan are the sources for much of the water in the Amu Darya and have the 
potential to provide flood control and generate power. The countries share the Panj-Amu Darya 
system, as well as similar social and cultural elements, geography and challenges associated with 
flooding and erosion resulting from extreme climatic events. Afghanistan and Tajikistan signed the 
intergovernmental agreement on water resources of the Pyanj-Amu River in October 2010. The 
scope of the agreement envisages and encourages cooperation on hydrology and river processes. 
As part of this advance in cooperation in 2014 the countries signed the MoU on Hydrology Data 
Exchange and Cooperation and began to share hydrological data and information. The MOU also 
included coordination and facilitation of construction or modernization of the hydrometric stations 
on the Pyanj River, joint expeditions, capacity building, experience exchange and meetings that 
involve all major stakeholders. As part of the Enhancing Hydromet, Early Warning and Climate 
Services for Resilience ASA for Afghanistan (AF-ECLIM, P168141), the Bank supported the 
development of a Roadmap for Afghanistan-Tajikistan collaboration on flood risk management 
and hydromet information sharing in Panj-Amu River Basin. The Roadmap layout specific 
recommendations for collaboration around three main areas: (i) improving data collection and 
coverage; (ii) exchanging data and analysis for flood and drought forecasting as well as early 
warning; and (iii) developing human capacity. 
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 » Bangladesh Regional Waterway Transport Project 1 (BRWTP1): The inland water transportation 
sector can play an important role in improving domestic connectivity and regional integration. As 
a riverine country, Bangladesh has a large and vibrant Inland Water Transport (IWT) sector. It has 
700 rivers, streams and canals with a total length of about 24,000 km. Approximately 6,000 km 
are navigable during the monsoon (wet) period, shrinking to about 3,900 km in the dry periods. 
It carries approximately 194 million tons of cargo and about one-quarter of all passenger traffic. 
Approved in 2016, this $360 million BRWTP1 aims to improve and maintain the navigability of 
inland waterways along the Chittagong-Dhaka-Ashuganj Corridor and connecting routes and 
support navigation safety improvements. This will help reduce travel time and cost for cargo and 
passenger transport and boost national and regional trade. The project will also help improve the 
Bangladesh Inland Water Transport Authority’s capacity to comply with international standards 
and adopt modern management practices for inland water transport and achieve long-term 
operational and financial sustainability.

 » Plastic Free Rivers and Seas for South Asia (P171269): The $50 million regional program (2020-
2025) aims to strengthen innovation of circular plastic economy approaches across South Asia and 
to strengthen coordination of circular plastic economy approaches amongst public, private sector, 
and non-government stakeholders in participating countries. The key project components are: (1) 
supporting competitive block grant investments to improve identification and testing of plastic 
pollution mitigation solutions; (2) leveraging policy solutions and public-private sector engagement 
for plastic pollution, waste and leakage mitigation across the value chain; and (3) strengthening 
regional integration institutions for driving innovation solutions. A circular economy is restorative 
and regenerative by design. This means materials constantly flow around a ‘closed loop’ system, 
rather than being used once and then discarded. In the case of plastic, this means simultaneously 
keeping the value of plastics in the economy, without leakage into the natural environment. The $50 
million regional project includes a $37 million grant from the regional IDA window, and $13 million 
parallel financing from Parley for the Oceans. It also received support from the SAWI.

10.3.3: WBG Strategy
Short-Term

 » Build trust and confidence for transboundary water resources management. Regional dialogue 
events provide a platform to build trust, networks, common understanding and learning with diverse 
and representative stakeholder groups across all three basins and Sundarbans landscape.  Starting 
with the Abu Dhabi dialogue, regional events have provided a neutral platform to bring together 
regional stakeholders from upper and lower riparian countries towards a greater appreciation of 
the common hydrological, socioeconomic, technical, and environmental challenges, and enabling 
them to discuss ways in which to secure a sustainable future for the sub-region. The approach of 
finding a common thematic priority—climate change—has proved to be useful, which has led to 
the development of joint research proposal on climate change adaptation and resilience in the case 
of Indus basin.

 » Generate and facilitate knowledge sharing which can be leveraged to encourage collaboration 
and joint activities. Knowledge generation and sharing can help identify entry points for the 
Bank to provide technical assistance at the national level to enhance transboundary (including 
inter-provincial boundaries) water resources management capacity and at the regional level to 
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demonstrate conjunctive management (coordination on groundwater and surface water), which 
will form the basis for scoping policy interventions and investments. Experience sharing can also 
facilitate the move from national thinking to basin-wide and regional thinking, including through 
facilitating exposure visits to other regions so that the SAR basin countries could learn from 
experiences elsewhere. 

 » Leveraging the convening power of high-level forum to demonstrate regional cooperation on 
transboundary water challenges. For instance, the Hindu Kush Himalaya Glaciers and Mountain 
Economy Platform was formally announced at COP24 Katowice, Poland in December 2018, 
which will focus on championing greater regional cooperation across various levels on the issue 
of glacier melting. A draft declaration was also adopted, with a call for action on the need for this 
network to galvanize greater knowledge sharing and knowledge co-generation, capacity building, 
and partnerships between government and communities for sustainable mountain economies, 
with a focus on gender and local knowledge. 

 » Supporting the region’s transition from linear plastic economy toward a circular plastic 
economy through strengthening policy framework. The SACEP’s ministerial level Governing 
Council endorsed a Regional Marine Litter Action Plan for the South Asia Seas at its November 
2019 meeting, and all SAR countries agreed to deepen early stage draft country specific action 
plans. The regional action plan focuses on two specific interventions: more effective legislated 
and enforced bans on single use plastics, and activities that could support nations and businesses 
transition toward circularity. The Regional Marine Litter Action Plan for the South Asia Seas will 
serve as the foundation, on which SAR member states will respond to develop respective national 
level action plans for addressing plastic pollution that leaks into rivers and seas. 

Medium-Term
Developing a regional program/approach to address coastal erosion, flooding, glacier melt, sea 
level rise in SAR. This can be built on the experience and lesson learnt from the West Africa Coastal 
Areas Management Program (WACA), which supports regional effort to improve the management of 
shared coastal resources and reduce the natural and man-made risks affecting coastal communities. 
The regional program for SAR could follow WACA’s multi-dimensional approach through boosting 
the transfer of knowledge, fostering political dialogue among countries, and mobilizing public and 
private finance to tackle transboundary water issues. Potential focus areas may include integrated 
water resource, river-based and risk-informed development planning, natural-based solutions (e.g. 
mangroves), joint water data monitoring and management, community-based adaptation, and 
regional disaster risk finance instruments (e.g. climate insurance, CAT bonds). 

 » Supporting policy and intuitional reforms and investments for inland waterway transportation. 
Securing main inland waterway transport channels can significantly emission reduction 
properties especially when enhanced with night and all-weather navigation. Policy, regulatory 
and institutional development are needed to improve the competitiveness and attractiveness 
of inland waterway transportation, and attract private sector investment, maintain competitive 
transport costs, incentivize modal shift, and get to cost recovery and profitability.
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 » Facilitating public-private-academia engagement, dialogue and collaboration to implement 
regional and national actions. The implementation of the regional and national action plans 
for marine litter require significant technical transfer, capacity building, and financial resources. 
Overcoming linear systems of production, consumption and disposal, and to tackle marine litter 
at source and at sea requires multi-stakeholder engagement across all economic sectors and 
groups of society. Public-private collaboration is therefore necessary to strengthen the science-
policy interface, harmonize monitoring and methodologies and standards, and prioritize a whole 
lifecycle approach.

10.4: Regional Power Trading

10.4.1: Background
South Asia has the 3rd largest power system in the world, but with a per capita electricity 
consumption that is one-third of the world’s average. SAR countries are witnessing the deficit scenario 
across energy segments (Table 10.1). Across SAR nations, there is overarching dominance of a single 
fuel in the energy mix. Moreover, shared challenges of SAR countries include limited exploitation of RE 
resources, increasing energy deficits and rising imports dependence. Total electricity consumption in 
the SAR grew from 711 TWh in 2004 to 1523 TWh in 2018. This consumption grew at Compound 
Annual Growth Rate (CAGR) of 4.84 percent. This was despite the power supply deficit in three major 
countries that is India, Pakistan and Bangladesh which constituted 97.4% consumption out of eight 
SAR countries. The power demand in the region is projected to grow well above the global electricity 
demand growth average by 2050 (Figure 3). India alone will need to quadruple its power capacity by 
2040 to meet growth in demand. 

TABLE 10.1 :  Domestic Supply and Imports of Power in SAR Nations (2017)

Electricity (GWH)

Countries Gross demand Domestic supply
Deficit/surplus 

position Deficit/surplus
Major importing/
exporting nations

Afghanistan 4,981 1,076 Defiicit -78%
Iran, Tajikistan, 

Uzbekestan, 
Turkmenistan

Bangladesh 65,124 58,300 Defiicit -10% India

Bhutan 2,186 7,630 Surplus 249% India

India 1,205,266 1,202,099 Defiicit 0%
Bangladesh, Bhutan, 

Nepal

Maldives 1,405 1,405 Self-sufficient 0% ——

Nepal 5,557 4,476 Defiicit -19% India

Pakistan 120,392 118,916 Defiicit -1% Iran

Sri Lanka 15,763 15,763 Self-sufficient 0% ——

 
Cross border electricity trade intra-South-Asia and inter-South-Asia and Central Asia is a clear 
option for South Asian energy security with compelling economic benefits. Cross border electricity 
trade can address electricity shortages and drive down supply costs in the short-term; defer 
investments in some countries, increase investments in others, further reduce supply costs, reduce 
system wide CO2 emissions in the medium-term; and strengthen power section resilience in the 
medium-term. The potential savings from expanding regional electricity trade in South Asia has been 
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estimated at $226 billion (undiscounted) or between 2015 and 2040 after offsetting interconnection 
cost and cost of new power plants added for electricity trade. Further an 8 percent reduction of power 
sector emissions has been projected for SAR between the same period through interconnection.This 
is mainly due to the use of available hydro-electricity capacity in Nepal and Bhutan which will supply 
substantial and growing peak demand in hot summer months with surplus Himalayan Hydropower 
during the monsoon seasons, and enable scaling of variable renewables especially in India by providing 
balancing services. WB analysis (2019) re-confirmed substantial long-term and short-term benefits 
for additional cross border transmission capacity in BBINS.

FIGURE 10.4:  SAR Electricity Consumption Projections for 2050

Regional electricity trade is critical for the exploitation of the untapped hydropower resources in 
South Asia. Research shows that hydropower capacity would increase by 2.7 times over the next two 
decades if a regional electricity market is developed. If a moderate carbon tax is added on top of it, 
hydropower capacity would be more than three times higher than the current level. 

Given the SAR’s dependence on hydro and thermal power for electricity, it is vulnerable to the 
region’s changes in river flow and in water temperature. Hydroelectricity is dependent only on river 
runoff while thermoelectricity is influenced by both river runoff and the availability and temperature 
of water resources. With the projected increasing variability of and long-term decreases in river flow 
associated with climate change, electricity generation via hydropower systems will become more 
difficult to forecast. This uncertainty poses a major challenge for the design and operation of hydropower 
plants. Yet another climate-induced risk for hydropower systems is physical damage due to landslides, 
floods, flash floods, glacial lake outbursts, and other climate-related natural disasters. The vulnerability 
of a thermal power plant from climate change is through its potential impacts on the cooling system as 
the full efficiency of a plant depends on a constant supply of fresh water at low temperatures.

Bringing solar into the power mix of SAR could help to create resilience to climate change and the 
resulting changes in water availability. Solar and hydro resources have high seasonal complementarity 
(more solar in dry season, more hydro in wet season). Combining floating solar with hydropower plants 
is of particular interest. Flexible hydropower output can be used to smooth the variability of the solar 
generation, while making better use of existing transmission assets, particularly beneficial in countries 
with weak grids. This can be ground-mounted solar where land is available, rooftop in urban areas and 
floating in places with little flat terrain. Additionally, floating solar on hydro reservoirs could decrease 
evaporation and benefit from existing substations and transmission lines (underused in dry season). 
Advantages of floating solar over land-based systems include higher energy yield, reduced evaporation, 
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and improved water quality, among others (Figure 4). Although the market is still nascent and challenges 
in deployment remain, the floating solar market is set to accelerate as the technologies mature.

FIGURE 10.5:  Benefits and Challenges of Floating Solar

Cross-Border Electricity Trade (CBET) has improved steadily over the last decade, primarily based 
on bilateral commercial contracts trading surpluses under governmental umbrella agreements, 
creating an enabling environment for scaling up clean energy development. It is now a mainstay 
for Bhutan (exports) and Nepal and Bangladesh (imports). It has also opened new markets for India 
and (recently) Nepal’s underutilized generation capacity. It is poised to enable capital investments in 
hydropower for domestic and regional purposes. For instance, Bhutan’s exports to India (about 17,000 
GWh per year as of 2019) have more than doubled during the wet season, which constitutes about 
75% of country’s total power generation. Bangladesh’s imports from India, which began in 2013, now 
amount to 5,690 GWh per year (as of March 2019) and constitute about 9% of its total electricity 
supply. Nepal’s imports from India have grown from 500-1000 GWh per year prior to commissioning 
of the first HV transmission line with India in 2014, to about 3,000 GWh per year (or about 40% of 
total supply). Sri Lanka has recently elevated its dialogue with India to investigate the feasibility of 
500-1000 MW transmission connectivity to reduce supply costs.  

Progress has been observed in establishing energy market in the sub-region of Bangladesh, Bhutan, 
India, Nepal and Sri Lanka (BBINS). The regional dialogue has shifted from a stage of disbelief that 
asymmetries in capacities and readiness to address real and perceived risks of interdependencies could 
be overcome, to demonstration of the feasibility of initial investments and trading, to deployment of 
improved cross border politics, development of mechanisms for bilateral dialogue, and a discussion of 
scaling up. This is leading to discussions on co-development of additional cross border transmission, 
and discussions of coordinated planning and regulatory alignment. Institutional mechanisms are in 
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place at the bilateral level that can help to address these asymmetries, resolve potential disputes and 
help guide the development of a stable foundation for a deeper and broader CBET market. Among the 
challenges in the next phase are expected to include: 

 » A sub-regional wholesale electricity exchange, providing an opportunity for countries to optimize 
short-run generation costs and improve services;

 » New, greenfield generation investments, moving beyond CBET based on existing surpluses 
towards generation increasingly optimized for a cleaner and more competitive sub-regional 
market, while also expanding the options for each country to manage its energy security; 

 » Tripartite trade, moving beyond bilateral transactions to including third countries, with the 
transmission systems of each providing the technical, policy and regulatory arrangements for 
reliable and cost-effective access;

 » Increase in cross-border transmission capacity and grid integration, boosting confidence in 
cross-border sourcing and sales of electricity; and

 » Extend the emerging BBIN network and CBET benefits to Sri Lanka.

Higher capital investments are required for regional energy market, especially for scenarios 
involving new generation and long-distance/complex transmission. Further, this will require better 
harmonized legislation and regulations across countries to attract a wider range of strategic investors 
and to drive down risk-adjusted financing costs. Harmonized legislation would seek to create a 
level playing field—with safeguards for national interest—in areas such as investment security 
(expropriation, change-in-law), transmission access, and market participation. 

10.4.2: WBG Experience 
 » Central Asia South Asia Electricity Transmission and Trade Project (CASA-1000): Approved 

in 2014, this 9-year investment project ($526.5M) aims to create the conditions for sustainable 
electricity trade between the Central Asian countries of Tajikistan and the Kyrgyz Republic and 
the South Asian countries of Afghanistan and Pakistan. The project is expected to: (i) alleviate 
summer electricity shortages in Pakistan and Afghanistan and/or reduce their dependence on 
costly and polluting oil-based generation; (ii) establish an additional, steady source of revenues 
to Tajikistan and the Kyrgyz Republic; (iii) help strengthen Afghanistan’s role as a viable transit 
country, leveraging a key comparative advantage and enhancing its growth prospects; and (iv) 
set the stage for expanded energy trade between Central Asia and South Asia. the CASA-1000 
project is seen as a “win-win” proposition by all the four countries involved, with its robust 
economic viability derived from not needing to set up any new generation capacity in exploiting a 
currently missed opportunity for regional energy trade.

 » South Asia Regional Electricity Markets Program (SAREM): The objective of the SAREM is to 
support regional cooperation in the power sector and regional electricity market development in 
South Asia. The ASA comprises of advisory, analytical, capacity building and knowledge sharing 
activities that will a) enhance country client readiness for power trade and energy cooperation; b) 
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develop options for regional power market trade and development; and c) foster the authorizing 
environment for regional power market trade and development.  SAREM focuses primarily on 
options for bilateral and multilateral power trade and development of cross-border electricity 
markets in the ‘Eastern Corridor’ of the South Asia Region. SAREM complements country-specific 
engagements, readying the Bank to respond to emerging demands for projects with regional 
dimensions. SAREM is implemented between 2019-2022 and is funded by the Program for Asia 
Connectivity and Trade TF (with financial support from United Kingdom).

 » Recently, steps have been taken to move from purely bilateral electricity trade toward trilateral 
trade arrangements. With a small number of successful experiences, stakeholders in this Region 
are starting to recognize that the import and export of electricity across national borders helps 
contribute to addressing a range of national power sector challenges. Critically, India updated its 
Cross-Border Electricity Trading Guidelines in December 2018 which allow for tripartite trade and 
trade on India’s power exchanges. An MOU was signed between Nepal and Bangladesh in August 
2018 on energy cooperation which was followed by initiation of negotiations between the Upper 
Karnali Hydropower Project in Nepal and Bangladesh’s Single Buyer (including a power trading 
company from India). Other discussions among BBINS countries are at various stages from initial 
concept to more advanced development. The World Bank is well positioned to continue to play 
a catalytic role to enable greater regional energy connectivity and cooperation needed to help to 
meet each country’s socio-economic development objectives.

10.4.3: WBG Strategy
 » Continue to support regional electricity market development and connectivity. The WBG will 

continue to engage in dialogue facilitation and project-level support to harness the benefits of 
more integrated regional electricity systems and markets, which would help reduce system-
wide GHG emissions and improve system resilience. This would include policy and regulatory 
framework alignment to support scaling of investments in cross-border transmission (e.g., CASA-
1000) and cross-border trade-oriented projects, supporting dialogue on regional market design 
and development, and eventually supporting harmonization of codes and standards and market 
rules. The WBG will explore investment opportunities to support connectivity and trade-oriented 
generation to foster confidence in the role of cross-border electricity trade in contributing to 
solutions to national sector challenges.

 » Continue to support the expansion of private sector participation and investment in the power 
sectors of each country while strengthening its financial sustainability and ensuring affordability 
of services. The public sector lacks the finance and resources to expand power generation and 
networks on the scale needed. Therefore, the WBG will continue to support the development of a 
conducive investment environment for private sector and commercial financing of clean energy and, 
where conditions are conducive, transmission and distribution, including by working on reforms 
that address weak financial and operational performance of utilities, strengthening regulations 
and contract models that support an appropriate allocation of risks, encouraging competition, and 
supporting innovative project structures that help to reduce financing costs, implement appropriate 
risk mitigation including use of de-risking instruments, and optimize up-front development costs. 
The WBG will also continue to work on reforms that support better targeting of subsidies to ensure 
services remain affordable to the poor and vulnerable households.
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