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EXECUTIVE SUMMARY
Ensuring access to adequate, affordable, and modern energy lies at the core of the World Bank 
Group’s (WBG) mission. Reliable and cost-effective electricity is fundamental to socio-economic 
development — powering economic growth, job creation, essential public services in health, 
education, and enabling digital transformation. Hydropower development generates significant 
direct employment across the full project lifecycle, from construction and engineering to operations, 
maintenance, and decommissioning. Beyond the plant itself, reliable and affordable hydropower-
based electricity enables industrial growth, powers irrigation and agri-processing, and stimulates 
broader activity that creates far more jobs than the sector alone can account for. Ultimately, it boosts 
productivity and enhances quality of life.

Sustainably developed hydropower is essential for achieving universal access to electricity 
and ensuring supply security. The International Energy Agency (IEA)1 estimates that global 
hydropower capacity must increase by 30 percent by 2035, requiring at least 377 gigawatts (GW) of 
new installations. Additionally, by 2030, over 20 percent of existing hydropower plants will be more 
than 55 years old, necessitating major upgrades to their mechanical and electrical systems.

Hydropower builds energy security by leveraging synergies and complementarities across 
energy sources to ensure reliable supply and add redundancy – capabilities that become 
increasingly vital as demand grows and variable renewables expand in low- and middle-
income countries (LMICs).  Hydropower supplies electricity, balancing services and energy storage 
that are fundamental for access to electricity and energy security. By storing water in periods of 
surplus electricity or water inflow, hydropower provides readily dispatchable capacity and flexibility 
– balancing the second, daily, weekly, seasonal and yearly variations in supply and demand in the 
energy and power system. These capabilities can reduce a country’s vulnerability to disruptions in 
supply and increase access to electricity, which can bring significant economic and social benefits. 
For these reasons, hydropower projects can serve as keystones for power systems, strengthening 
reliability and resilience.

Beyond electricity, hydropower provides water management benefits. The coupling of increased 
demand and climate change-induced hydrological variability is straining water supplies globally. 
Hydropower projects enable the storage and flexible use of water resources, supporting adaptation 
and resilience in the face of extreme weather events – such as droughts and floods – of greater 
frequency and intensity.  

The WBG is committed to supporting LMICs in the responsible development of hydropower, 
in alignment with WBG goals and corporate commitments. With long experience in hydropower 
development, the WBG recognizes that while hydropower projects offer significant benefits, they can 
pose substantial social and environmental challenges. The WBG rigorously applies environmental 
and social (E&S) framework—comprised of the World Bank’s Environmental and Social Standards 
(ESS) and the IFC’s Performance Standards (PSs) —to effectively manage project risks and maximize 
development outcomes. The ESSs and the PSs provide a strong framework for hydropower projects, 
covering environmental and social risk, resettlement, biodiversity, stakeholder engagement, dam 

1  International Energy Agency. World Energy Outlook 2024. Paris: IEA.
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safety, and more. Hydropower engagements are shaped by these framework and standards . The 
WBG’s experience shows that early attention to E&S issues, clear dispute resolution mechanisms, and 
effective benefit-sharing—especially in private-sector-led projects—are key to sustainable, inclusive 
hydropower development.

To complement this framework, the WBG promotes transparency in hydropower projects through 
mandatory stakeholder consultation, public disclosure of environmental and social assessments, and 
grievance redress mechanisms and access to independent accountability mechanisms—including 
the Grievance Redress Service, the Inspection Panel, and the Dispute Resolution Service—ensuring 
stakeholders have channels to raise concerns and seek resolution. 

As population and water demand increases, transboundary waters are becoming increasingly 
utilized and contested. Rising demand for food, water supply, electricity, disaster resilience and 
limited water resources is increasing the complexity of managing water resources. Over half the 
world’s population depends on transboundary river and lake basins, as well as aquifers, which 
together provide about 60 percent of global freshwater flows. For more than 60 years, the WBG 
has worked with governments, technical agencies, donors, and civil society to design, finance, and 
implement programs that foster sustainable transboundary water management and cooperation. 
While collaborative approaches are central to WBG hydropower engagements, discussions on 
transboundary water management fall outside the scope of this paper.2

This paper outlines the WBG’s approach for hydropower development, highlighting its 
importance in supporting our clients achieve their development benefits, including energy 
access, energy security, climate resilience, and economic transformation. Hydropower is 
central to initiatives like Mission 300, which aims to connect 300 million people in Sub-Saharan Africa 
to affordable, reliable and abundant electricity by 2030. This paper outlines how the WBG will assist 
LMICs with project selection, planning, and implementation—tailored to local contexts and grounded 
in inclusive, high-impact replicable solutions.

Hydropower projects require long-term, flexible financing due to their complexity and lengthy 
development timelines. “Patient financing”- long-term financing that tolerates delayed returns 
- is often needed; WBG funding, complemented by climate finance, can play this role. The WBG’s 
Multiphase Programmatic Approach (MPA) can be effective for large projects, providing flexibility, 
long-term horizons, sustained learning, and capacity building to manage and mitigate project risks. 
For projects with private sector potential, the WBG collaborates early with developers to share risks, 
design and cofinance project pipelines attractive to private investors. The International Finance 
Corporation (IFC) further strengthens this offering through a range of derisking instruments — 
including equity investments, loan guarantees, and blended finance structures — that help mobilize 
private capital by reducing exposure to the commercial, political, and construction risks that 
frequently deter investors in hydropower. The private sector plays a critical role in small and medium 
hydropower projects, and unlocking its potential in large-scale hydropower requires addressing risk 
and financing barriers early while leveraging private sector innovation to improve project design, 
flexibility, and environmental and social integration. The Multilateral Investment Guarantee Agency 
(MIGA) complements this by providing political risk insurance and credit enhancement guarantees, 
protecting investors and lenders against non-commercial risks such as expropriation, currency 
transfer restrictions, and breach of contract. Together, WB, IFC and MIGA’s derisking tools significantly 
expand the bankability of hydropower projects.

2 WBG Water Strategy Implementation plan - Water Forward, https://documents.worldbank.org/en/publication/documents-reports/document-
detail/099122425094016453 
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WBG’s hydropower engagements with LMICs aim to remove barriers to hydropower 
development through two focus areas: (1) upstream policy and regulatory support, and (2) 
project-specific interventions. All engagements align with countries’ development priorities and 
least-cost development pathways, as defined in Country Partnership Frameworks and Diagnostics. 
The WBG focuses on engagements that reduce country-level barriers and help mobilize the 
substantial financing required to prepare, implement, and deliver lasting development benefits 
from transformational3 hydropower projects. The WBG supports clients in identifying projects and 
locations that best balance trade-offs among costs, benefits, and risks. 

Upstream engagements focus on helping LMICs strengthen planning, regulatory, and 
institutional capacity to enable sustainable hydropower development. These engagements 
help LMICs create sector-level conditions that attract public and private investment while ensuring 
projects align with best practices. Support may include building capacity in integrated water resource 
management, basin planning, cumulative impact assessment, and environmental and social (E&S) risk 
management. This includes site selection based on E&S considerations and integrating hydropower 
into broader water resource strategies. Upstream engagements may also support LMICs address 
dam safety and support risk assessment and mitigation for hydropower projects. 

Project-specific interventions may include technical assistance, pre-investment support, 
risk mitigation instruments, and direct financing for selected hydropower projects. Technical 
assistance helps remove barriers and de-risk the often complex and costly processes of planning 
and preparation, helping to ensure that projects deliver strong and lasting development benefits. 
WBG finances greenfield projects with transformational potential - those that have enduring net 
development benefits and align with broader sectoral strategies. The WBG also targets countries and 
regions where it can leverage its convening power and sectoral expertise to maximize development 
impact. An increasing focus is on the rehabilitation and modernization of existing hydropower 
assets to extend their life, enhance safety and climate resilience, and adapt to evolving 
electricity needs. Both greenfield and refurbishment projects follow the Maximizing Finance for 
Development approach, using innovative financing to leverage both public and private capital and 
deploying all relevant WBG instruments in a coordinated manner.  

When feasible, the WBG supports LMICs to enable private sector participation in hydropower 
projects by ensuring a balanced contractual framework with suitable risk allocation to mitigate 
financing and refinancing risks, manage currency mismatches, and ensure affordability. The 
WBG’s Unified Guarantee Platform – which streamlines access and issuance of WBG guarantee 
solutions – can be deployed as a risk mitigation instrument for complex hydropower projects. 
Through the International Finance Corporation (IFC) and the Multilateral Investment Guarantee 
Agency (MIGA), the WBG can work with the private sector early on to co-develop projects, thereby 
sharing development costs, ensuring E&S framework are in place and mobilizing private capital.  In 
contexts where mobilizing private capital is more difficult, the WBG can strategically use public lending 
resources, such as those from the International Development Association (IDA) and the International 
Bank for Reconstruction and Development (IBRD), to address key barriers. This approach can enable 
future refinancing as risks subside, thereby unlocking capital for new investments.

3 Transformational hydropower project is individual or series of interventions that support deep, systemic, and sustainable change with the 
potential for large-scale impact in an area of a major development challenge. Such engagements help clients remove critical constraints to 
development; cause or support fundamental change in a system; have large-scale impact at the national or global level; and are economically, 
financially, and environmentally sustainable
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Source: The World Bank Group 
Figure 1: Barriers to Hydropower Development and the World Bank Group’s Engagements 
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INTRODUCTION
Energy underpins modern lives and economies. Expanding access to reliable, affordable energy is 
central to the WBG’s mission to drive inclusive growth and prosperity. 

Hydropower is a key technology option for securing electricity supply, access, affordability, and 
sustainability. When developed sustainably, it enhances power system reliability and resilience—
locally and regionally—while harnessing complementarities with variable renewables and supporting 
broader goals such as water security and flood management.

The WBG seeks to support LMICs and – where applicable – private sector clients, to catalyze 
responsible hydropower development. The WBG focuses on engagements that lower country 
barriers and facilitates the considerable financing needed to prepare, implement and realize 
enduring benefits for transformational hydropower projects. This involves integrating projects into 
broader resource and sector planning, mitigating environmental and social risks, and maximizing net 
development benefits. 

Covering FY2025 to FY2035, this paper outlines the WBG’s approach to hydropower development, 
drawing on experience in over 68 countries since 2002. It sets out guiding principles and best 
practices aligned with the WBG’s wider energy and development agenda. Section 2 examines 
hydropower’s evolving role and alignment with WBG commitments. Section 3 reviews past 
engagements and key lessons. Section 4 presents the WBG’s comparative advantage and strategic 
rationale for continued support.  

1
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THE EVOLVING ROLE OF HYDROPOWER 
Hydropower is essential to providing secure and affordable electricity for millions worldwide. 
With a global installed capacity of 1,265 GW4, it accounts for 33% of renewable energy capacity. In 
2020, hydropower met most electricity demand in 28 LMICs. Today, it supports energy access for over 
1 billion people and generates 2.3 million direct jobs  along with many indirect jobs5 through expanded 
economic opportunities associated with electricity access. Hydropower features in the least-cost 
generation expansion plans of several countries; the International Energy Agency (IEA) has projected 
hydropower capacity to grow steadily across modelled scenarios. Under the Announced Pledges 
Scenario, hydropower generation must increase by 30% from 2023 levels by 20356.  By storing water 
during periods of surplus electricity or high inflow, hydropower offers readily dispatchable capacity 
and operational flexibility. It effectively balances fluctuations in electricity supply and demand across 
multiple timeframes—ranging from seconds to daily, weekly, seasonal, and even annual variations. 
Moreover, hydropower can enhance energy security by leveraging synergies and complementarities 
with other energy sources, thereby ensuring reliable access to electricity and increasing system 
resilience. In doing so, it reduces a country’s vulnerability to supply disruptions, delivering significant 
economic and social benefits.

Hydropower’s technical features make it well-suited to the needs of LMICs. Many 
projects deliver electricity at cost-effective rates, with high conversion efficiency and almost 
no direct greenhouse gas emissions7. As a flexible and dispatchable source, hydropower 
supports the integration of renewables, helping to balance VRE intermittency. Hydropower 
coupled with storage remains one of few clean, cost-effective solutions for VRE balancing; 
even the small storage capacity of run-of-river plants can serve as peaking plants with hourly 
regulation.  A market analysis for South Asia indicated that 1 MW of hydropower in Bhutan 
and Nepal can help integrate 5–6 MW of variable renewable energy in India and Bangladesh8. 
 
Beyond electricity generation, hydropower with multipurpose water storage delivers 
broad benefits across sectors. Carefully planned reservoirs, combined with advanced 
inflow forecasting and optimized operation, provide water security and flood control, which 
in turn support economic growth across multiple sectors. As many rivers are transboundary, 
hydropower projects can promote regional cooperation in water management and electricity  
planning. Moreover, hydropower with multipurpose storage can substantially contribute to climate 
adaptation by mitigating the impacts of droughts, floods, hydrologic variability, and overall water  
stress which are expected to worsen with climate change. Carefully considered hydropower project 
design and operation – including climate impact assessments, resilient infrastructure design, and 
optimal reservoir operations – enables hydropower to enhance water security, making hydropower a 
key tool in resilient development. 

4	 International Renewable Energy Agency (IRENA). Renewable Capacity Statistics 2024. Abu Dhabi: IRENA, 2024.
5  IRENA. Renewable Energy and Jobs – Annual Review 2024. 2024.
6  IEA. World Energy Outlook 2024. 2024.	
7 Muller, M. “Dams Have the Power to Slow Climate Change.” Nature 566 (7744) (2019): 315-17	
8 Deluque Curiel, I., and D. Chattopadhyay. Wholesale Market Opportunities for Large Scale Renewable Energy in India. Mimeo. 		
Washington, DC: World Bank, 2020. https://www.researchgate.net/publication/341294770.

2 
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There is an urgent need to scale up investment in hydropower to meet global energy access 
and security goals. Hydropower has a demonstrated track record of delivering multi-sectoral 
benefits spanning energy and water security, climate adaptation, and economic growth and job 
creation, particularly in LMICs. Yet, much of the existing infrastructure is aging—by 2030, more than 
20 percent of the global hydropower infrastructure is expected to be more than 55 years old9,  the 
age at which major electromechanical equipment needs rehabilitation and upgrading. This will create 
a need for about $300 billion in investment between now and 2030 just on rehabilitation—more 
than double the amount currently spent on rehabilitation10. The WBG engages in both greenfield 
and rehabilitation projects to maximize net development benefits while carefully managing adverse 
environmental and social impacts.

Hydropower is an important contributor to the WBG’s corporate commitments. As a renewable 
energy source VRE technologies, it supports the WBG’s commitments to clean energy expansion and 
climate finance. Its multipurpose functionality—providing water storage for irrigation, flood control, 
sediment management and resilient water management—positions it as a key asset in integrated 
river basin development and water security. In Sub-Saharan Africa, where most of the world’s 
untapped hydropower potential is located, hydropower is key to the WBG’s Mission 300 objectives 
to connect 300 million Africans to electricity by 2030. It also supports regional integration, electricity 
trade, and inclusive economic growth, while generating quality jobs at scale11. WBG involvement in 
hydropower development is an opportunity to build inclusive education and training programs to 
ensure that the creation of new, high-quality jobs benefits men and women equally.

Hydropower development results ultimately translate into outcomes reflected in the WBG’s 
corporate scorecard, contributing specifically to (i) net greenhouse gas reductions, (ii) the number 
of people provided with access to electricity, (iii) GW of renewable energy capacity added, (iv) 
beneficiaries provided with enhanced resilience to climate risks and for multipurpose projects, and 
(v) people provided with water. By improving economic productivity, hydropower projects can directly 
contribute to private capital enabled and mobilized by unlocking barriers to private sector growth. 

9 IEA. Hydropower Special Market Report. 2021.
10 https://www.iea.org/reports/hydropower-special-market-report
11 Energy Sector Management Assistance Program (ESMAP). Jobs for a Livable Planet: Job Creation Potential of the Clean Energy Transition. 
2023. https://www.esmap.org/Jobs-for-a-Livable-Planet.

Source: International Energy Agency. World Energy Outlook 2024. Paris: IEA. 
Figure 2: Global Electricity Generation by Source in the STEPS, APS, and NZE scenarios
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WORLD BANK GROUP HYDROPOWER 	
ENGAGEMENTS: LESSONS LEARNED  
The WBG has long experience in hydropower and has learned important lessons on how to 
maximize net economic benefits while effectively managing environmental and social risks. 
Between 2002 and 2023, the WBG has supported 131 hydropower projects in 68 countries—35 of 
them led by the private sector—with total investments of $17 billion12. Independent Evaluation Group 
(IEG) assessments13 identified hydropower as the best-performing renewable energy technology in 
the WBG portfolio from 2000 to 2017, with strong compliance with E&S framework. The 57 projects 
reviewed helped avoid over a billion tons of CO2 emissions, generating estimated global environmental 
benefits of nearly $350 billion. This global engagement has built deep expertise in designing and 
managing projects that deliver economic value while ensuring sound environmental and social 
(E&S) performance. Key lessons from the WBG’s hydropower engagements are the importance 
of adapting financing approaches over the project life cycle, integrating E&S good practices early, 
incorporating benefit-sharing mechanisms to enhance local impact, and ensuring adequate staffing 
and resources—lessons that align with broader international experience and continue to inform the 
WBG’s hydropower approach. 

The particular risk profile of hydropower projects - marked by high upfront risks and long 
asset lifespans -requires innovative financing instruments to effectively leverage both 
public and private capital. Hydropower’s risk-return profile evolves significantly over the project 
lifecycle, with significant uncertainty during development and construction – especially for large, 
complex projects involving underground works, storage, or pumped systems – and much lower risk 
once operational (Figure 3). These early-stage risks and long gestation periods often deter private 
investors, placing the burden of early financing on the public sector. The WBG is well positioned 
to provide this type of patient capital, supported by climate finance and advisory services, while 
also playing a catalytic role in co-developing projects, managing environmental and social (E&S) 
risks, and designing bankable, de-risked investments. While the private sector commissioned  
around 70% of new hydropower plants between 2000 and 2020, private participation declines 
significantly with project size—from 74% in plants under 10 MW to just 8% for those over 2,500 MW. 
This highlights both the critical role the private sector plays – and will continue to play – in small and 
medium projects, and the need to create conditions that enable greater participation in large-scale 
hydropower. Unlocking this potential requires addressing risk and financing barriers early while 
tapping into private-sector innovation to improve project design, flexibility, and E&S integration. 

Source: The World Bank Group 

Figure 3: Hydropower risk/reward profile over project lifetime for a large project (financier’s perspective). 
The diagram shows the high cost uncertainty and risk of early-stage hydropower projects, which are followed by a precipitous 
decline in risks (and a commensurate increase in cash flow) after construction; these features make hydropower projects particularly 
attractive for refinancing approaches, such as the WBG’s originate-to-distribute model.

12 https://www.worldbank.org/en/topic/energy/overview#3	
13 Independent Evaluation Group (IEG). Renewable Energy: Evaluation of the World Bank Group’s Support for Electricity from 			 
Renewable Energy Resources, 2000–2017. Washington, DC: World Bank, 2020. https://ieg.worldbankgroup.org/evaluations/			 
renewable-energy.

3
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E&S requirements for hydropower projects vary depending on the type of WBG support, the 
project’s risk profile, and the nature of the subprojects involved, making early consideration 
of E&S risks critical to shaping sustainable, bankable project design. The WBG applies E&S 
framework and standards based on their relevance to each project’s context, as risks are highly 
site- and design-specific, influenced by structural, socioeconomic, and environmental factors. Sound 
project design, combined with innovative engineering and operational techniques, can significantly 
reduce adverse impacts—such as habitat disruption, ecological flow changes, and community 
displacement—by identifying disturbed areas and enabling effective mitigation and compensation 
measures. Early and robust E&S risk and impact assessments are essential to guide these efforts, 
including alternatives analysis and balancing benefits to avoid, reduce, restore, or offset impacts. The 
WBG supports LMICs in applying good E&S practices to leverage development to contribute to lasting 
benefits of local communities, to gain trust and secure a social license to operate. The WBG requires 
countries to follow the Free Prior Informed Consent (FPIC) project when a project will have adverse 
impacts on land and natural resources subject to traditional ownership or customary use, cause 
relocation of Indigenous peoples and Sub-Saharan African Historically Underserved Traditional Local 
Communities, or have significant impacts on their cultural heritage that is material to their identity, 
cultural, ceremonial, or spiritual aspects. This includes early engagement with affected communities, 
coordination with government agencies and NGOs, and integrating E&S measures into development 
plans. Complex and cross-border projects with implementation responsibilities distributed across 
multiple stakeholders, in particular, benefit from proactive stakeholder engagement, dispute 
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resolution mechanisms, and the early inclusion of skilled E&S experts—both within client teams and 
as independent monitors—to strengthen implementation and ensure risks are managed.

Benefit-sharing mechanisms are essential for the sustainable development of hydropower, 
and the WBG is well positioned to support their design and implementation. These mechanisms 
aim to go beyond compensation for unavoidable impacts by developing lasting benefits—both for 
directly affected communities and the broader population. Benefit sharing can take various forms, 
from straightforward financial benefits such as revenue or equity sharing to community development 
funds, concessional electricity rates, local infrastructure improvements, education and health 
programs, watershed management, and expanded employment opportunities. Success depends on 
early stakeholder engagement and tailoring approaches to the local context, project design, legal 
frameworks, and community preferences. Drawing on extensive operational experience, the WBG 
actively promotes benefit-sharing programs to ensure long-lasting, inclusive outcomes in hydropower 
development. 

Adequate staffing and budgeting are critical to the successful preparation and supervision of 
hydropower projects. The WBG’s experience shows that these projects require substantial time and 
resources from all stakeholders, given their technical complexity and environmental and social (E&S) 
risks. To manage these demands, it is essential that implementing agencies are appropriately staffed 
and funded from the outset – including for preparation and supervision activities – and that there 
is institutional commitment to support clients across all project stages. For private sector projects, 
client commitment, EPC capacity and attention to contractual obligations to implement project E&S 
commitments are important considerations. WBG-supported E&S capacity building and close project 
monitoring are typically provided in order to enhance E&S outcomes. Effective delivery also depends 
on inter-ministerial and cross-sector collaboration and access to specialized expertise in areas such 
as engineering, E&S framework, and procurement. The WBG provides continued support to public 
and private implementing agencies to build capacity and ensure continuity throughout project 
development and implementation. 
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THE WORLD BANK GROUP’S 
COMPARATIVE ADVANTAGE
WBG engagement focuses on removing country-specific barriers to the development of 
transformational hydropower, guided by each country’s unique context—including national 
development priorities, broader energy and water sector needs, and environmental and 
social (E&S) considerations. The WBG works in collaboration with LMICs to define country-specific 
development priorities and target WBG support where it is most needed and impactful. Engagements 
are aligned with the WBG’s overall country strategy, particularly within the energy sector: hydropower 
is considered within a country’s least-cost pathway for meeting future energy demand, and WBG 
selectively supports transformational projects where the WBG’s comparative advantage is clear. 
Transformational projects—regardless of size—typically involve greater complexity, higher risk, and 
longer timeframes, but have the potential to generate scalable demonstration effects, catalyze private 
investment, deliver cross-sector spillovers, and help countries shift toward more sustainable, inclusive 
development14. These engagements may range from strengthening the enabling environment to 
advancing regionally significant or multipurpose hydropower portfolios. 

The WBG supports the removal of barriers to hydropower development through two 
complementary focus areas: upstream and project-specific. Upstream engagements focus on 
planning and capacity building to strengthen policy, regulatory, and institutional frameworks that 
enable the sustainable growth of hydropower. Project-specific engagements align with the Maximizing 
Finance for Development (MFD) approach, emphasizing de-risking across the project lifecycle—from 
preparation and construction to implementation, including pre-investment and investment support 
aimed at mobilizing private sector finance. The WBG tailors its deployment of instruments to local 
sector conditions and the feasibility of private participation to enable transformative hydropower 
development.

Recognizing the potential adverse impacts and risks of hydropower, the WBG applies rigorous 
E&S framework from the earliest stages of project selection. Hydropower projects in the WBG 
portfolio face four main categories of risk: (i) governance risks, such as permitting delays, security 
concerns, and slow government responsiveness; (ii) environmental and social risks, including land 
acquisition, resettlement, and impacts on biodiversity and cultural heritage; (iii) technical risks,  
including unforeseen geological conditions, cost overruns, and construction issues; and (iv) financial 
risks, such as payment defaults by electricity buyers, resource variability, market fluctuations, and 
currency risks. The WBG is well positioned to help clients manage these risks and develop hydropower 
responsibly according to international best-practices. The WBG E&S frameworks (both the World 
Bank’s Environmental and Social Framework and IFC’s Sustainability Framework), shaped by decades 
of hydropower experience, serve as the core standards, covering impact assessments, involuntary 
resettlement, Free, Prior and Informed Consent (FPIC), biodiversity conservation, stakeholder 
engagement, cultural heritage, and health and safety, with dedicated guidance on dam safety15. 

14   IEG. Supporting Transformational Change for Poverty Reduction and Shared Prosperity: Lessons from the World Bank Group Experience. 
2016. https://documents1.worldbank.org/curated/en/350031467991920112/pdf/Supporting-transformational-change-for-poverty-reduc-
tion-and-shared-prosperity-lessons-from-World-Bank-Group-experience-an-IEG-category-two-learning-product.pdf.
15  Environmental, Health, and Safety Approaches for Hydropower Projects. https://www.ifc.org/content/dam/ifc/doc/mgrt/gpn-			 
ehshydropower.pdf

4
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These frameworks help avoid, reduce, restore, or offset impacts while enhancing project benefits for 
communities. Table 1 synthesizes the key barriers to hydropower development and how LMICs can 
address them supported by the WBG upstream and project-specific engagements. 

To complement this framework, the WBG promotes transparency in hydropower projects through 
mandatory stakeholder consultation, public disclosure of environmental and social assessments, and 
grievance redress mechanisms and access to independent accountability mechanisms—including 
the Grievance Redress Service, the Inspection Panel, and the Dispute Resolution Service—ensuring 
stakeholders have channels to raise concerns and seek resolution.

 

Barriers to 
Hydropower 
Development

Broader Sectoral 
Actions by LMICs 

Upstream  Actions 
by LMICs

Project-Specific 
Actions by LMICs

Governance/Institutional

Lack of political 
commitment 
and institutional 
support, political 
interference and lack of 
transparency

Institutionalizing 
least-cost planning for 
expansion of generation

Defining the role of 
hydropower in least-cost 
generation expansion 
plans and NDCs

Establishing a 
transparent process for 
project selection

Lack of a regulatory 
framework or its 
enforcement

Establishing and 
implementing 
a transparent 
methodology for 
licensing, and for 
setting the revenue 
requirements of power 
sector companies

Designing licensing 
and contractual 
arrangements for 
hydropower projects

Designing project-
specific contracts in the 
absence of procurement 
procedures and model 
contracts in a country

Inadequate regional 
governance

Facilitating the 
establishment 
and strengthening 
operational, commercial, 
and institutional 
frameworks for regional 
electricity trade

Collaboration with 
regional power pools 
on storage, flexibility 
in generation, and 
interconnection

Exploring hydropower 
projects with regional 
significance, together 
with essential 
transmission 
infrastructure

Limited regional 
cooperation 

Facilitating the 
establishment and 
strengthening of 
operational, commercial, 
and institutional 
frameworks for regional 
electricity trade

Collaboration with 
regional power pools 
on storage, flexibility 
in generation, and 
interconnection

Exploring hydropower 
projects with regional 
significance, together 
with essential 
transmission 
infrastructure
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Lack of institutional 
capacity 

Building the capacity of 
key sector institutions 
and companies on 
planning, system 
operations, contracts, 
regulation, valuation of 
non-power aspects of 
multipurpose projects, 
and supervision of 
operations

Capacity building on 
regulation, design of 
infrastructure and 
concession agreements, 
inventory, valuation 
of services, E&S due 
diligence, operation 
of power systems 
with hydropower, 
safety assurance and 
maximization of benefits

Project-based 
capacity- building 
on procurement, 
contract management, 
feasibility study, 
infrastructure design, 
and supervision of 
construction, operations 
& maintenance activities, 
and safety assurance

Barriers to 
Hydropower 
Development

Broader Sectoral 
Actions by LMICs 

Upstream  Actions 
by LMICs

Project-Specific 
Actions by LMICs

Technical

Inadequate 
transmission networks

Institutionalizing 
transmission expansion 
planning and integrating 
it with generation 
expansion planning

Holistically developing 
transmission networks 
parallel to increasing 
installed hydropower 
capacity to ensure that 
electricity generated 
reaches end-users

Including project-specific 
planning / financing for 
the evacuation of power 
and connection to the 
grid in the overall project 
design

Inadequate site 
selection, scale and 
design optimization 

Enhance the quality of 
pre-feasibility studies 
including site selection, 
optimal scale and design, 
and require mitigation 
measures

Enhancing the quality 
of feasibility studies, 
design, risk mitigation 
and contractual 
modalities, such as 
Geotechnical Baseline 
Report for risk sharing, 
etc.

Lack of cross-
sectoral planning 
around multipurpose 
water storage and 
infrastructure projects

Assessing multipurpose 
reservoir development 
options through 
integrated water 
resources planning and 
screening options

Capacity building 
for harnessing the 
multipurpose nature 
of projects, arbitrate 
conflicting uses of water 
and coordinate uses of 
water at the Basin or 
Regional level

Assessing adequacy 
of project features 
optimization and 
optimum use of the 
benefits provided by the 
project

Insufficient base data 
of key variables such 
as hydrological flows, 
geological mapping, 
or seismic hazard 
assessment

Assisting intra/
intersectoral initiatives 
to incorporate 
management 
information and 
collect/share key data 
for integrated water 
resources development 
and options assessments

Capacity building 
and supporting data 
collection and sharing 
of specific dataset and 
institutions (hydromet 
monitoring, geological 
survey, geotechnical 
investigation, seismic 
hazard assessment, etc.)

Assessing the adequacy 
of project-specific site 
survey; investigations 
and studies regarding 
hydrological monitoring; 
geotechnical and   
geological investigations; 
and seismic aspects for 
adequate infrastructure 
design and risk 
mitigation onsite
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Barriers to 
Hydropower 
Development

Broader Sectoral 
Actions by LMICs 

Upstream  Actions 
by LMICs

Project-Specific 
Actions by LMICs

Environmental and Social

Lack of local capacity to 
ensure environmental 
and social sustainability

Supporting sectoral 
institutions through 
incorporation of 
environmental and 
social good practices as 
part of energy sector 
investments. Provision 
of environmental and 
social capacity building 
for private sector clients 
and EPC contractors, 
combined with 
contractor management 
training for clients. 
Support in identifying 
suitable experts to 
support and monitor 
mitigation programs.

Support for in-country 
capacity building in 
E&S management at 
sector and national 
levels; facilitation 
of international 
collaboration and 
learning on E&S issues; 
and assistance with 
preparatory studies 
(e.g., Cumulative Impact 
Assessments, Strategic 
Environmental and 
Social Assessments) 
at basin or master 
plan scale, while 
strengthening local 
capacity to implement 
and enforce robust E&S 
practices for hydropower 
development.

Supporting 
implementation of the 
WBG’s ESS and/or IFC’s 
PSs for projects receiving 
technical assistance and/
or investment financing 
support

Lack of local ownership 
/ support for project 
development

Capacity building and 
establishing benefit-
sharing arrangements 
(stakeholder 
consultation, 
use of royalties, 
multigenerational 
income streams, and 
long-term engagement 
with communities)

Assistance in relevant 
policy development, 
including technical 
standards and capacity 
building to carry out 
effective consultation 
with a wide range 
of stakeholders in 
hydropower; ensuring 
that benefit- sharing 
opportunities are 
built into hydropower 
development

Maximizing benefits to 
local communities and 
local area development 
for specific projects

Lack of financial 
resources to support 
E&S programs

Financing of 
environmental and social 
interventions. Selective 
use of Advisory Services 
to build private sector 
client and EPC capacity, 
particularly in IDA/FCS 
contexts.
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Barriers to 
Hydropower 
Development

Broader Sectoral 
Actions by LMICs 

Upstream  Actions 
by LMICs

Project-Specific 
Actions by LMICs

Financial

Lack of financially 
sustainable off-takers

Improving the financial 
situation of the off-
taker, usually through 
comprehensive 
Performance 
Improvement Plans, 
accompanied by policy 
and regulatory reforms

Financial structuring and 
guarantees to de-risk 
hydropower projects 
for private solutions 
while regulatory 
improvements and 
reforms are being 
implemented

Difficulty in valuing 
the risk and return 
profiles of multipurpose 
hydropower projects, 
pumped storage 
projects, or projects 
involving new 
technologies for the 
country  

Assess economic 
benefits and costs are 
adequately captured in 
the least-cost planning 
and feasibility studies, 
facilitating coordination 
between government 
agencies on use of 
natural resources

Optimizing hydropower 
planning to ensure that 
economic benefits are 
fully captured (e.g., 
creation of upstream 
storage to enhance the 
operation of cascade 
stations)

Selectively financing 
hydropower projects 
that may attract private 
sector participation at 
the appropriate stage in 
their lifetime or that may 
become a benchmark, 
such as the first in a 
region or the first use of 
a new technology

Long gestation 
period and significant 
uncertainties in 
the early stages of 
preparation and 
construction

Defining financing 
structures that 
can help leverage 
public and private 
financing, supporting 
feasibility studies and 
consultations

Financing 
transformational 
projects that the WBG is 
uniquely positioned to 
undertake by leveraging 
public and private 
financing as appropriate, 
including climate finance

 
Source: The World Bank Group  

Table 1 - Examples of barriers to hydropower development and how countries can lower barriers 

UPSTREAM ENGAGEMENTS
In the planning stage, the WBG plays an important role in supporting client countries to 
responsibly develop their hydropower sector and build their capacity. Given the WBG’s historical 
role in the hydropower sector, and the overall depth and breadth of energy sector engagements 
in LMICs, the WBG is well positioned to continue supporting hydropower development. Upstream 
Engagements for greenfield projects could include supporting LMICs with (i) institutionalizing least-
cost and low-carbon development planning in the context of a country and/or regional integration, and 
defining the role of hydropower in these plans; (ii) preparing hydropower project feasibility studies (iii) 
evaluating the various public and/or private development models available for hydropower projects 
in a given country  (iv)  identifying suitable off-taker(s); (v) designing contractual arrangements and 
evaluating the adequacy of normative frameworks; and (vi) building the institutional capacity of a 
country for hydropower development, including on E&S issues and safety assurance.
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In countries with existing hydropower plants, upstream engagements could include support to assess 
the safety conditions of the existing plants, such as their vulnerability to hydrological, geotechnical, 
seismic and other relevant risks; to prepare disaster risk management plans and Emergency 
Preparedness Plans; to plan the rehabilitation and upgrading of infrastructure; and to strengthen 
capacity for operation and maintenance and dam safety. In these engagements, the WBG leverages 
the Good Practice Note (GPN) on Dam Safety as well as a series of Technical Notes on hydrological, 
geotechnical, and seismic risks16 and the Handbook for Practitioners and Decision Makers on 
Operation and Maintenance17.

PROJECT-SPECIFIC ENGAGEMENTS
The WBG is selective in project-specific hydropower engagements, focusing on inter 
ventions that have transformational development benefits, and that can help deliver on the 
WBG’s corporate commitments.  Hydropower projects to be supported by the WBG are selected 
based on the following criteria:

	» The project is aligned with a country’s Country Partnership Framework – the WBG’s strategic 
plan defining its priorities and support for a country’s development goals over several years, 
developed in close collaboration with the government and stakeholders.

	» The project is part of a country’s least-cost electricity development plan and consistent with the 
decarbonization pathway of the power sector (including countries’ NDCs).18

	» The country is committed to adhering to The World Bank’s Core Procurement Principles of 
value for money, economy, integrity, fit for purpose, efficiency, transparency, and fairness. 

	» The country is committed to comply with the WBG’s requirements for E&S risk management or 
to abide by suitable performance standards in the case of private sector projects.

For greenfield projects, priority is given to transformational projects that have a critical role in helping 
a country or a region close its access gap or secure supply of electricity. These are projects with 
multiple economic benefits, including those related to regional integration and electricity trade. In 
addition, the WBG selectively finances smaller hydropower projects19 that have a transformational 
role for a client country (small systems, small islands states) or projects located in Fragile, Conflict, 
and Violence (FCV) countries. Medium sized hydropower projects are usually the most favorable 
for private sector participation and often require upstream support and deployment of de-risking 
mechanisms. The fiscal impact of transformational hydropower projects can direct funds to support 
economic growth, reduce poverty and to development initiatives However, since the financing 
of large hydropower projects is highly capital-intensive, this raises concerns about “debt trap” 
risks—situations where countries accumulate unsustainable debt burdens that threaten fiscal and 
macroeconomic stability

Project-specific support can be in the form of: (i) technical assistance for project preparation, 
assessing the quality of site investigation and infrastructure design with adequate risk mitigation 

16 World Bank. Good Practice Note on Dam Safety. 2020. https://hdl.handle.net/10986/35484
17 World Bank. Operation and Maintenance Strategies for Hydropower: Handbook for Practitioners and Decision Makers. 2020. 			 
https://hdl.handle.net/10986/33313.
18 National Determined Contributions.
19 To the order of magnitude of 10 MW or less.
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measures, environmental and social considerations ; (ii) financing support for greenfield hydropower 
projects (public, or public-private partnerships (PPP), through an appropriate instrument (usually 
IPF credit/loan and/or guarantee and/or IFC financial instruments); or (iii) financing support for the 
rehabilitation/upgrading/retrofitting of existing projects.

(i) Technical assistance for preparatory work for hydropower project developments

In this context, the WBG has an important role to play in helping to de-risk project preparation 
and helping client countries select and prepare the most appropriate hydropower projects-
-those that will maximize the economic benefit while ensuring adequate E&S framework 
are in place--before attracting private sector solutions.  Hydropower development costs, 
including geotechnical investigation costs, usually represent less than 10 percent of the total project 
cost but are the most exposed to the risks of not reaching financial close. Reaching a feasibility, 
or bankability, level in the design studies significantly reduces the uncertainties associated with 
the project cost estimates.  There is therefore value in the WBG financing these development 
costs, which have a large leveraging effect, in order to attract additional financing, particularly 
from the private sector by significantly reducing the uncertainties around project features.  
Typical areas of assistance include project feasibility studies and environmental impact assessments, 
but also project- specific interventions such as site investigations, and the updating of existing studies 
to reach a bankable level. When private sector participation is scarce, the WBG supports project 
preparation to help countries structure public financing from available domestic sources or 
other public financiers, including the WBG itself and other development partners. Such technical  
assistance, especially if financed on concessional or grant terms, has the potential to significantly 
lower the costs of development and thus the end tariff in contexts where affordability of electricity is 
a barrier to economic development.  

For all technical assistance activities, the WBG supports mobilization of technical expertise 
to LMICs. Within technical assistance programs, the WBG promotes best-practices and use of state-
of-the-art technologies, such as digital innovation in hydropower design and construction; building 
information modelling; remote sensing for disaster risk mitigation; advanced flood forecasting; 
optimal reservoir operation; and other cutting-edge developments applicable to hydropower. 
Wherever feasible, the WBG leverages trust funds in addition to the technical assistance components 
of lending operations to support technical assistance activities and emphasizes skills transfer 
initiatives to build capacity within the client’s pool of experts. For project-specific initiatives, these 
trust-funded activities are mostly recipient-executed.

(ii) Financing support for greenfield hydropower projects

Financing for greenfield hydropower projects is prioritized in LMICs where the WBG has an 
existing presence in the energy sector enabling the WBG to address broader policy, regulatory, 
and off-taker financial viability issues, as well as to maintain local representation for client support. 
The WBG also leverages its regional engagements to help address barriers to regional integration 
and electricity trade. These efforts can encompass, for example, harmonization of power systems 
planning initiatives across national borders and providing guidance on how hydroelectricity can be 
sold into regional power pools. At their early stages, such efforts often comprise comprehensive 
market studies which the WBG is well-placed to finance and guide. 
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WBG financing support for greenfield projects is consistent with MFD principles and focuses on 
hydropower projects in which WBG intervention is necessary based on their risk-return profile 
and the need for “patient financing.” The maturity and the grace period allowed by WBG financing 
works well with the risk and return profile of complex hydropower projects early in the development 
and construction phases, allowing these projects to materialize and offer the potential for countries 
to refinance projects over their lifespan. Developing economically viable hydropower potential – 
which is critical to achieving universal electricity access – will require investments far exceeding the 
available fiscal resources and financing capacity of multilateral and bilateral development partners. 
To maximize the impact of development assistance, these scarce resources must be well-targeted 
and rapidly recycled through refinancing approaches. Additionally, the development of large-
scale hydropower is intrinsically capital-intensive, even for individual projects. Therefore, the WBG 
adapts project design to the specific characteristics of hydropower project. The WBG’s Multiphase 
Programmatic Approach is particularly relevant for sustainable hydropower development, because it 
provides flexibility, long-term focus, and the ability to manage complex environments while building 
a robust learning agenda for highly technical projects. Consistent with the MFD 20 approach, WBG 
engagements seek to mobilize private and public sources of financing – convening support from 
other multilateral development banks and investors – to support new hydropower projects and to 
leverage the relevant instruments of IFC and MIGA in a coordinated manner when feasible.

The WBG plays a key role in supporting governments to create an enabling environment for 
hydropower development through project derisking and capital recycling. WBG support is 
diverse, including power system planning, transmission network expansion, and, where applicable, 
the creation of regional power markets. The WBG’s wide array of financing, risk mitigation and 
guarantee instruments are deployed across project phases to reduce risk and enhance affordability. 
Capital or asset recycling mechanisms allow countries to monetize existing infrastructure, reinvesting 
proceeds into greenfield projects. Additionally, the WBG facilitates the establishment of dedicated 
project development platforms, in partnership with other lenders, to expedite the preparation of 
viable hydropower portfolios. The WBG’s new unified guarantee platform21, provides client countries 
with access to the full range of WBG guarantee products which could provide risk mitigation for 
complex hydropower projects. 

The WBG promotes innovative financial solutions, for example, by piloting demonstration 
projects and offering technical assistance to scale up private investments. This can include 
incentivizing the accessibility of refinancing instruments—such as green bonds for project debt 
refinancing post-commissioning22—for existing hydropower assets to attract private sector 
financing from institutional sources that do not have the risk appetite for project development 
and construction. In contexts where private mobilization is still challenging or where necessary 
reforms have yet to materialize, the WBG leverages its available public lending resources (such as 
IBRD) to bring projects to fruition and allow refinancing.  For example, the Originate-To-Distribute 
initiative for IBRD countries offers more favorable lending terms during the first 7–10 years of the 
repayment period—when many hydropower projects are still under construction—before payments 
increase later, all while keeping the overall net present value of financing costs unchanged over the 

20 http://mfd.worldbank.org/
21 https://www.miga.org/
22 A green bond is a fixed-income debt instrument for which the proceeds are allocated to clean energy projects or projects with demonstrated 
environmental benefits
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life of the loan. This approach is valuable for hydropower projects with long construction timelines, 
allowing countries to seek private refinancing of public resources once the project is commissioned, 
significantly de-risked, and has undergone critical reforms to ensure bankability. The WBG would 
also leverage IFC’s engagement and expertise in project co/development and financial structuring. 
 
(iii) Support for rehabilitation, upgrading, and retrofitting of existing hydropower 
projects 

The WBG supports the rehabilitation and modernization of hydropower assets in LMICs to extend 
their operating life, enhance performance and reliability, increase safety and resilience, and, where 
appropriate, repurpose facilities to better meet evolving national needs. Rehabilitation activities 
encompass a broad range of interventions, including repairing and replacing equipment to improve 
efficiency and restore original performance, upgrading generating capacity and availability, adding 
or enhancing plant capabilities to capitalize on new market opportunities, and adapting to variability 
in hydrology and power system demand. Projects also focus on strengthening resilience to climate 
change risks and modifying water resource management to reduce ecosystem impacts. Rehabilitation  
often begins with “like-for-like” equipment replacement to reverse aging-related deterioration 
and extend life. More advanced upgrades involve improving efficiency and output, which, despite 
higher costs, are justified by the additional economic benefits over the equipment’s extended 
service life. Rehabilitation and modernization projects also provide opportunities to reassess 
dam design, operational capabilities, and safety, including increasing storage and spillway 
capacity to address changing climate conditions and downstream risks. Given the aging global 
hydropower fleet and the need to adapt plants to new challenges, rehabilitation and modernization 
are anticipated to become an increasing focus of the WBG’s hydropower engagements. 
In some projects there are retrofitting opportunities that can enhance operational flexibility 
to support VRE integration and realize other multipurpose benefits of water storage. New and 
niche technologies may be introduced in this way, offering demonstration effects. Adding additional 
technologies such as co-located wind, or solar photovoltaics can maximize the use of transmission 
assets already available at the site and allow for balancing intermittent VRE supply; one innovative 
example is the deployment of floating solar PV on hydropower reservoirs.  In other cases, it is possible 
to retrofit an existing hydropower plant with pump storage facilities to enhance the flexibility of 
generation and grid service options. Increased storage and outlet capacities coupled with advanced 
inflow forecasting and optimized reservoir operation systems can enhance multipurpose benefits 
for hydropower generation, water supply, and flood control.  Alternatively, hydropower units may be 
retrofitted for existing storage projects that were built for water supply or irrigation, including low-
head small hydropower ones for barrage, weirs, etc. WBG engagements consider all such retrofitting 
opportunities, particularly when there is an opportunity to demonstrate new or niche technology in a 
country or region.

As with greenfield projects, the WGB supports LMICs to develop effective planning and 
implementation approaches for refurbishment and modernization projects, leveraging 
financing tools, risk mitigation instruments, guarantee mechanisms, and, where feasible, 
innovative financing structures. This is an area rich with opportunities where the WBG can also 
enable private sector participation. 




