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Revised Amount (USS)

ICR DOCUMENT

Actual Disbursed (USS)

World Bank Financing

156,000,000.00

148,045,271.99

134,348,070.27

IDA-63630

156,000,000.00

148,045,271.99

134,348,070.27

World Bank Administered

29,250,000.00

29,250,000.00

25,383,932.21

Financing
TF-A9036 2,870,000.00 2,870,000.00 2,527,871.79
TF-A7640 26,380,000.00 26,380,000.00 22,856,060.42

Non-World Bank Financing

227,790,000.00

227,620,000.00

191,935,000.00

Unguaranteed Commercial
Financing

120,000,000.00

120,000,000.00

101,000,000.00

Borrower/Recipient

15,790,000.00

15,620,000.00

10,565,000.00

Bilateral Agencies
(unidentified)

59,000,000.00

59,000,000.00

80,370,000.00

Borrowing Country's Fin.
Intermediary/ies

33,000,000.00

33,000,000.00

0.00

Total

413,040,000.00

404,915,271.99

351,667,002.48

RESTRUCTURING AND/OR ADDITIONAL FINANCING

Date(s)

Type

Amount Disbursed
(USSM)

Key Revisions

11-Nov-2022 Portal

25-Apr-2024 Portal

09-Oct-2024 Portal

30-Dec-2024 Portal

12.13

68.67

85.60

88.60

Components

Results

Risks

Disbursement Estimates
Loan Closing Date Extension
Implementation Schedule
Results

Risks

Disbursement Estimates
Disbursement Arrangements
Disbursement Estimates
Disbursement Arrangements
Disbursement Estimates
Loan Cancellations
Reallocations
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KEY DATES
Key Events Planned Date Actual Date
Concept Review 21-Dec-2016 21-Dec-2016
Decision Review 26-Apr-2018 26-Apr-2018
Authorize Negotiations 09-Nov-2018 13-Nov-2018
Approval 01-Mar-2019 01-Mar-2019
Signing 29-Aug-2019 29-Aug-2019
Effectiveness 08-Dec-2019 08-Dec-2019
Restructuring Sequence.01 Not Applicable 11-Nov-2022
Restructuring Sequence.02 Not Applicable 25-Apr-2024
Restructuring Sequence.03 Not Applicable 09-Oct-2024
Restructuring Sequence.04 Not Applicable 30-Dec-2024
ICR Sequence.01 (Final) - 29-Jan-2026
Mid-Term Review No. 01 16-Feb-2022 13-Apr-2022
Operation Closing/Cancellation 31-Jul-2025 31-Jul-2025
ICR/NCO 31-Jan-2026 29-Jan-2026
RATINGS SUMMARY
Outcome Bank Performance M&E Quality

Satisfactory Satisfactory Modest
ISR RATINGS

No. Date ISR Archived DO Rating IP Rating Actual Disbursements

(USSM)

01 30-May-2019 Satisfactory Satisfactory 0.00
02 04-Dec-2019 Satisfactory Moderately Satisfactory 0.00
03 01-Jun-2020 Satisfactory Moderately Satisfactory 0.11
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SECTORS AND THEMES
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Satisfactory

Satisfactory

Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
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Sector

FY17 - Energy Transmission and
Distribution

FY17 - Renewable Energy Solar
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FY17 - Energy

FY17 - Finance for Development

FY17 - Public Private Partnerships

FY17 - Disaster Risk Management

Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory

Moderately Satisfactory

Adaptation

% Co-benefits
(%)
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90

Theme (Level 3)

FY17 - Mitigation

FY17 - Energy Efficiency

FY17 - Infrastructure
Finance

FY17 - Flood and
Drought Risk
Management
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24

Official Use Only



@ The World Bank
Bangladesh Scaling-up Renewable Energy Project (P161869) ICR DOCUMENT

ADM STAFF
Role At Approval At ICR
Practice Manager Demetrios Papathanasiou Rahul Kitchlu
Regional Director John A. Room Pankaj Gupta
Global Director Riccardo Puliti Demetrios Papathanasiou
Practice Group Vice President Makhtar Diop Guangzhe Chen
Country Director Qimiao Fan Jean Denis Pesme
Regional Vice President Hartwig Schafer Johannes C.M. Zutt
ADM Responsible Team Leader Jari Vayrynen Abdou Toure
Co-Team Leader(s) Joonkyung Seong
ICR Main Contributor Anita Nabatanzi

Official Use Only



@ The World Bank
Bangladesh Scaling-up Renewable Energy Project (P161869) ICR DOCUMENT

I. PROJECT CONTEXT AND DEVELOPMENT OBJECTIVES
A. CONTEXT AT APPRAISAL

1. Country Context. At the time of project appraisal, Bangladesh had the world's highest population density
among large countries and was highly vulnerable to climate shocks due to its geography. In 2018, its per capita income
(USS$1,670, World Bank Atlas method) exceeded the lower middle-income threshold, a benchmark crossed in FY14.
Poverty dropped significantly from 44.2 percent in 1991 to 13.8 percent in 2016/17%, and Bangladesh consistently
outperformed other South Asian nations on key Millennium Development Goal indicators. Economic growth averaged
6.5 percent annually since 2010, led by manufacturing and services, but this increased demand for infrastructure,
highlighting persistent deficits—public investment remained under 2 percent of GDP versus about 7 percent in China,
Thailand, and Viet Nam?. In global rankings, Bangladesh placed low for overall competitiveness (106/128, Global
Competitiveness Index 2016-17) and ease of getting electricity (176/190, Doing Business 2017).

2. Sectoral and Institutional Context. At appraisal, Bangladesh faced peak demand shortfalls and rural
curtailment, looming gas depletion by 2020, and rising reliance on costly imported fuel oil which increased from 5 to
22 percent between 2009 and 2017. In addition, the share of coal-based generation was expected to increase. This
costly generation could be economically replaced by renewable energy (RE) sources.

3. At appraisal, the total installed RE capacity was low at 461 Megawatt (MW)—1.5 percent of the grid supply.
Largely from a 1960s 230 MW hydropower plant, the rest was sourced from off-grid solar home systems (175 MW),
two solar photovoltaic (PV) plants (31 MW), 15 MW from urban rooftop solar installations, and biogas and biomass
plants, but potential for RE was significant. The Climate Investment Funds Scaling Up Renewable Energy Program (CIF-
SREP) assessments indicated an additional 3,666 MW of RE capacity. To harness this potential, the Government of
Bangladesh put several plans and targets in place, including the 2008 National Renewable Energy Policy (aiming for
2,000 MW by 2020), the 2016 Renewable Energy Development Targets (2,458 MW by 2021), and the 2016 Power
System Master Plan. The Sustainable and Renewable Energy Development Authority (SREDA) was also established in
2014 to further promote RE and energy efficiency.

4. Despite policy commitment, progress in increasing the share of RE was slow due to several challenges including
limited institutional capacity and long-term financing, land scarcity and weak project preparation (data, studies, due
diligence).

5. Rationale for World Bank’s assistance. The Project was in alignment with the World Bank Group’s Country

Partnership Framework?® (CPF) for FY 2016—2020 under the Growth and Competitiveness pillar to narrow the widening
power demand-supply gap by expanding clean generation, targeting 310 MW of new renewable capacity in Bangladesh.
The Project also aligned with the Bank's corporate objective of maximizing finance for development. It aimed to address
critical constraints that hindered private sector participation and commercial financing in the RE sector by mobilizing
approximately US$212 million from private investors, commercial banks, and other financing sources.

1 World Bank (2018). Bangladesh: Reducing Poverty and Sharing Prosperity. World Bank.
https://www.worldbank.org/en/results/2018/11/15/bangladesh-reducing-poverty-and-sharing-prosperity

2 World Bank (Country Snapshot). Bangladesh Country Snapshot — Infrastructure Context.
https://documents.worldbank.org/curated/en/190391468190764030/pdf/100113-WP-PUBLIC-Box393225B-Bangladesh-Country-Snapshot.pdf
3 World Bank Group, Bangladesh — Country Partnership Framework for the Period FY16-20, World Bank (2016),
https://documents.worldbank.org/curated/en/362231468185032193/Bangladesh-Country-partnership-framework-for-the-period-FY16-20
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Theory of Change (Results Chain)

6. The Project Appraisal Document (PAD) did not include a Theory of Change as it was not a World Bank
requirement at the time. Figure 1 shows a reconstructed Theory of Change for the project, prepared for the
Implementation Completion and Results Report (ICR). At appraisal, the project did not specify any PDO-level indicators
to monitor progress under Component 3. For the purposes of assessing Component 3’s performance under Section Il,
B, this ICR considers institutional capacity strengthening as an outcome.

Figure 1. Theory of Change

m intermedinte resuts i eve obiecivs

2. Outputs

Sub-loans
+ Sub loans approved and disbursedj

TA and Capacity Building 3. Outcomes
« Slaughterhouse waste to energy pilot constructed
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« RE investment opportunities identified
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(SREDA Technical Assistance and Capacity Building}————» 4. Long-term Impact

Training and exposure visits conducted
[ I « Improved energy security
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« Rooftop PV sub-projects implemented {and GHG emissions reduced.
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EGCB + Mini grids financed
Design and construction of 75MW Sonagazi (Feni)
utility scale solar PV plant. . —
{75MW Feni PV Plant Commissioned

Key underlying assumptions:

e Market demand for RE was robust

e Lack of finance was the key constraint for expansion of renewable energy

e Solar rooftop installations were financially competitive compared to traditional grid connection

e  Stable political and economic conditions enabling the government to effectively implement and manage
the project without significant disruptions

Project Development Objectives (PDOs)

The PDO was to increase installed generation capacity of, and mobilize financing for, renewable energy in
Bangladesh.

Key Expected Outcomes and Outcome Indicators

7. The project aimed to achieve two primary outcomes: i) increased installed generation capacity of renewable
energy and ii) increased financing for renewable energy. This outcome emphasizes the mobilization of financial
resources to support RE projects.

PDO-level indicators. The following indicators were used to assess the achievement of the key outcomes. a) Generation
capacity of energy constructed or rehabilitated (MW) b) Private capital mobilized (USS).
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Components
8. The project comprised the following components:

Component 1: Feni Utility-Scale Solar PV. Cost estimated at Appraisal: US$89.17 million (US$74.15 million IDA credit;
US$15.02 million from Government of Bangladesh and the developer). Cost estimated at Completion: US$75.7
million. This component aimed to develop a 50MW solar PV plant and its associated evacuation infrastructure as a pilot
phase of a RE park in the Feni district. The Electricity Generation Company of Bangladesh (EGCB) planned to procure
an engineering, procurement, and construction (EPC) contractor through competitive bidding, which would include a
three-year Operations and Maintenance (O&M) provision. The Feni pilot project would be the first large-scale grid-tied
solar PV project in Bangladesh, demonstrating the viability of solar PV on challenging low-lying land prone to seasonal
flooding.

Component 2: Renewable Energy Financing Facility (REFF). Cost estimated at Appraisal: US$320.23 million (US$81.85
million IDA credit; US$26.38 million CIF-SREP loan; US$212 million leveraged). Cost estimated at Completion:
US$288.58 million. This component aimed at establishing a REFF, hosted and managed by the Infrastructure
Development Company Limited (IDCOL). The facility's purpose was to provide long-term financing to private sector and
public-private partnership (PPP) projects, including joint ventures. The REFF would channel both IDA and concessional
CIF-SREP resources, totaling US$108.23 million, to support 260MW of installed capacity, focusing primarily on utility-
scale RE and rooftop solar PV sub-projects. The facility would leverage domestic and international private developers
and commercial financiers, capturing an additional US$212 million from other financing sources.

IDCOL would also receive USS1.5 million of the CIF-SREP loan from the Ministry of Finance on grant terms for technical
assistance (TA) and capacity building.

Component 3: Technical Assistance. Cost estimated at Appraisal: US$3.64 million (US$2.87 million CIF-SREP grant;
US$0.77 million Government of Bangladesh). Cost estimated at Completion: US$3.09 million. Implemented by SREDA,
this component sought to provide TA and capacity building activities to improve the enabling environment for scaling
up RE. It aimed to support the development of a project pipeline for private sector participation through preparation
of feasibility studies, environmental and social impact assessments (ESIAs), and the development of the tendering
procedures. The TA aimed to address the biggest barrier to RE development in Bangladesh —land constraints — through
identification of project sites by the public sector. Additionally, this component would support the feasibility
assessment and deployment of a small-scale waste-to-energy pilot to inform technical and commercial feasibility of
waste-to-energy sub-projects.

SIGNIFICANT CHANGES DURING IMPLEMENTATION

Revised PDOs and Outcome Targets

9. The PDO and outcome targets remained unchanged.

Revised PDO Indicators

10. During the April 2024 restructuring, the results framework was updated to introduce three new indicators
and revise one existing indicator. A new PDO indicator on gigawatts (GW) of renewable energy capacity enabled was
added to complement an existing indicator measuring the renewable energy generation capacity (excluding
hydropower) constructed in the project. Two other intermediate result indicators were introduced to measure the
number of people with new or improved access to electricity supported by the REFF through mini-grid investments,
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and the number of new or better jobs enabled by the project. The PDO indicator on "private capital mobilized (USS)"
was revised to "$ billion in total private capital mobilized."

Revised Components

11. The capacity of the Feni utility-scale solar PV under component 1 was increased from 50MW to 75MW.
However, this increase was not reflected in the end outcome targets. For component 2, the scope of sub-projects
was expanded to include utility-scale wind and solar and wind mini-grids. The share of REFF financing was also
increased for rooftop solar PV and mini-grid sub-projects from 50 percent of the total capital expenditure (CAPEX) to
up to 80 percent. However, the impact of this change was not reflected in the outcome targets on capital mobilized.

Other Changes

12. An extension of the loan closing date was approved through the first restructuring. The closing date of the
project was extended by eighteen (18) months from January 31, 2024 to July 31, 2025.

13. On September 30, 2024, changes to disbursements were made to introduce US-dollar-denominated on-
lending to select utility-scale sub-projects by IDCOL and to add retrospective eligibility to the financing of mini-grid
sub-projects.

14. The operations manual was updated to reflect the reduction of the interest rate offered for rooftop PV sub-
projects from 6 percent to 5-5.50 percent, depending on the level of collateral provided by the sub-project sponsors.

Rationale for Changes and Their Implication on the Original Theory of Change

15. The project underwent four restructurings in total:

16. In the first restructuring, the installed capacity of the Feni utility-scale solar PV was increased from 50 MW to
75 MW, and the project was extended by 18 months. The capacity increase leveraged declining solar PV
implementation costs and supported the Government’s RE targets for public sector utilities. The additional 25 MW
was financed using project savings of up to US$23 million due to EPC contract costs being lower than estimated at
appraisal, and unutilized IDA credit of US$6.14 million was canceled. The market slowdown due to COVID-19 led to
significant delays in project implementation and, in several cases, the cancellation of REFF sub-projects, prompting
the time extension to allow full commitment and disbursement of funds and completion of TA activities. The results
framework was adjusted to add milestone years and targets aligned with the extended closing date.

17. In the second restructuring, the eligible sub-projects under the REFF were expanded and the Project’s
financing share for solar rooftop and mini-grid sub-projects was increased from 50 to 80 percent. This was undertaken
to improve REFF utilization, which had been low due to the limited scope of eligible sub-projects and low
concessionality. The results framework was also revised to align with the World Bank corporate scorecard and to
reflect targets attained in previous years.

18. The third restructuring enabled IDCOL to extend US$-denominated sub-loans to select utility sub-projects and
introduced a retrospective clause for the eligibility of mini-grids. In the context of a foreign currency shortfall in
Bangladesh, US dollar loans were introduced to support utility-scale sponsors needing foreign currency financing for
capital expenditures and to mitigate currency convertibility risks. The retrospective clause allowed the project to
finance mini-grid sub-projects that became eligible in the second restructuring, covering IDCOL’s February 13, 2024
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loan payment to the 3 MW Monpura solar mini-grid Independent Power Producer (IPP) during the period between
the Bank’s approval on January 14, 2024 and the signing of amended agreements on April 25, 2024.

19. In the fourth restructuring, US$6.14 million was canceled, consistent with the unutilized funds described in
paragraph 18.

OUTCOME

RELEVANCE OF PDO

Assessment of Relevance of PDOs and Rating

20. The relevance of the PDO is rated High. The PDOs remained highly relevant and aligned with Government
priorities and the World Bank’s Bangladesh CPF for FY2023—-2027. The PDO supports CPF Pillar 1 (increasing private
sector jobs) and Pillar 3 (enhancing climate and environmental resilience). Under Objective 1 of the CPF—improving
the business environment for broad-based private sector development; the project boosted private investment and
market confidence through the REFF. By crowding in commercial financing and providing investment support and
technical assistance to RE, the REFF aimed to spur private sector led growth and jobs, targeting US$212 million
leveraged from private sponsors, banks, and other sources. The PDO also advances CPF Objective 8 —scaling up RE
resource development through its targeted addition of 310 MW of RE capacity.

21. The project aligns with Bangladesh’s national priorities and Nationally Determined Contribution (NDC). By
expanding RE capacity and mobilizing finance, it advances the NDC’s* core mitigation pathway, which targets 21.85
percent emissions reduction by 2030, with over 95 percent expected from energy. The PDO also supports
Bangladesh’s Renewable Energy Policy 2025 targets® to reach 20 percent of power demand from renewables by 2030
and 30 percent by 2040. With the current generation® from gas (48.52 percent), coal (19.94 percent), imports (17.41
percent), liquid fuel (12.29 percent), hydro (0.86 percent), and renewables (0.98 percent), declining domestic gas
reserves and costly fuel imports underscore the need to diversify through scaled renewables, reaffirming the
relevance of the PDO.

B. ACHIEVEMENT OF PDOs (EFFICACY)

Assessment of Achievement of Each Objective/Outcome

22. The PDO sought to: (i) increase installed RE generation capacity in Bangladesh; and (ii) mobilize financing for
RE in Bangladesh. Achievement of these outcomes is assessed against the indicators in Table 1. The project exceeded
the installed RE capacity target by 9 percent and achieved 84 percent of the target for total private capital mobilized.

23. The intermediate indicator “Investment mobilized for renewable energy generation capacity” aligns more
directly with the PDO than “Total private capital mobilized,” with the latter more appropriately tracked as an
intermediate indicator. Accordingly, achievement of the two financing indicators is discussed together below. In

4 World Bank Group, Bangladesh Country Climate and Development Report (Washington, DC: World Bank Group, 2022)
https://openknowledge.worldbank.org/entities/publication/1d6b85c3-4959-5f93-af88-dda33f52ee37

5 Renewable Energy Policy 2025.
https://powerdivision.portal.gov.bd/sites/default/files/files/powerdivision.portal.gov.bd/page/f6d0e100 e2d8 47e7 b7cd e292ea6395d3/The%2

ORenewable%20Energy%20Policy%202025%20%28Gazette%29.pdf

6 Ministry of Finance, Government of the People’s Republic of Bangladesh, Bangladesh Economic Review 2024, Chapter 10: Power and Energy
(Dhaka: Ministry of Finance, 2024).
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addition, because no PDO-level indicator was defined at appraisal to track Component 3, this section briefly presents
its achievements under an added outcome on institutional capacity strengthening.

TABLE 1: SUMMARY OF INDICATORS AND ACHIEVEMENT

PDO level Indicators ‘ End Target Value ‘ End Actual Value ‘ Achievement
Increased installed capacity of renewable energy

Generation capacity of energy constructed or 310 338.15 109%
rehabilitated (MW)

Renewable energy generation capacity 310 338.15 109%

(other than hydropower) constructed under the
project (MW)

GW of renewable energy capacity enabled 0.310 0.338 109%
(Gigawatt)

Financing mobilized for renewable energy

S billions in total private capital mobilized 0.120 0.101 84%

(Amount (USS))

Adopted from Intermediate Indicators
Investment mobilized for renewable energy 212,000,000 181,370,000 86%
generation capacity (USS)

24, Overall PDO achievement is rated Substantial.
a) Increased installed generation capacity of renewable energy

25. Achievement of this objective is rated High. The project exceeded the installed capacity target, reaching
338.15 MW against the 310 MW end target (109 percent of target). The supported investments are estimated to avoid
approximately 412,000 tons of CO2 emissions annually. By expanding domestic solar generation, the project
minimized Bangladesh’s exposure to imported fossil fuel price volatility and supply risks.

26. Under Component 1 (Feni Utility-Scale Solar PV), the plant’s installed capacity increased from the planned 50
MW to 75 MW, although the results framework’s end target remained unchanged. The plant supplied power to the
grid from February 19, 2024, and achieved commercial operations on April 1, 2024. The project financed a 230/33 kV
substation and a 13.33 km 230 kV transmission line, sized to evacuate power from three additional plants nearby. Its
proximity to Shilpa Nagar economic zone (Mirsharai) improved reliability and power quality, reduced load shedding,
enhanced stability and voltage profiles, and cut transmission losses—supporting local economic activity.

27. The plant demonstrated the feasibility of utility-scale solar PV on low-lying, seasonally flooded land. Tender
documents incorporated EGCB’s civil engineering solution to manage flood risk; a combined solution of a protective
dike, elevated PV structures, selective land filling, drainage canals, and pumps. The EPC contract set a new low-cost
benchmark in Bangladesh at US¢2.3/kWh, generating savings of up to US$23 million under the component. As a pilot,
Feni established practical benchmarks and hands-on implementation experience for specifications, legal
documentation, tendering, construction, financial viability, and regulatory compliance for grid-tied PV. EGCB is using
this to scale adjacent RE capacity while local contractors from Feni are bidding on similar projects. EGCB plans 220
MW on adjacent land with Islamic Development Bank financing, replacing the initially considered PPP approach, which
was dropped due to high tariff demands.
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28. Under Component 2 (REFF), IDCOL financed both utility-scale and rooftop solar PV. IDCOL-supported projects
account for over half of Bangladesh’s installed rooftop PV and about one-quarter of utility-scale solar. National
installed rooftop capacity is about 245 MW7 and utility-scale capacity is about 603 MW?8. Through the project, 44
industrial facilities installed 156.71 Megawatt peak (MWp) of rooftop PV (130.6 MW AC), exceeding the 110 MW
target. IDCOL also supported 132.55 MW AC of utility-scale PV against a 150 MW target, falling short on the utility-
scale sub target under REFF.

29. REFF disbursements were initially slow: five years after approval (April 2024), cumulative disbursement was
12%. IDCOL did not use the maximum REFF loan per subproject, partly due to parallel KfW (German Development
Bank) financing for similar activities. The Rooftop Solar Program (launched by IDCOL in 2018) expanded in 2019 via
parallel partnerships with the World Bank and KfW, but independent designs and limited coordination hindered
progress and slowed disbursement in one project relative to the other.

30. Restructuring expanded REFF eligibility to include utility-scale wind and solar/wind mini-grids. By closing, no
utility-scale wind was financed; only one 3 MW solar PV mini-grid (at Monpura Island) received partial financing, with
construction suspended pending government clearance. This restructuring did not achieve its intended targets. Strong
rooftop PV performance was supported by persistent market development efforts. IDCOL held four workshops and
two webinars, and provided technical assistance (site selection to reduce shading, generation optimization, feasibility
and design reviews) to support robust engineering and operations.

b) Mobilization of financing for renewable energy

31. Achievement of this objective is rated Substantial. The project aimed to mobilize US$212 million through
IDCOL. The target for private financing (sponsor equity plus commercial debt) was US$120 million. By closing, total
private capital mobilized reached US$101 million (84 percent of the US$120 million target). The investment mobilized
for renewable energy generation capacity reached US$181.37 million (86 percent of the US$212 million target).

32. REFF financed two utility-scale solar plants with co-financing from BRAC Bank and 20 percent sponsor equity.
Forty-four rooftop PV subprojects were financed with 20 percent sponsor equity; loans were co-funded by KfW (50
percent) and SREP (50 percent). No commercial bank financing was mobilized for rooftop PV. In the second
restructuring, the financing cap for rooftop PV was raised from 50 to 80 percent to accelerate disbursements, though
only a few projects drew beyond the 50 percent cap. Notably, end targets were not adjusted during this restructuring.

33. In a letter dated October 8, 2025, IDCOL requested World Bank support for a follow-on program targeting
over 5 GW of RE capacity within five years, leveraging SREP experience. SREP catalyzed the rooftop solar market and
informed subsequent programs. Additionally, drawing on project lessons, IDCOL supported development of a “one-
stop shop"? for rooftop PV development on the Ministry of Energy website, including standard tender documents, a
PV sizing calculator, cost-benefit analyses, cost breakdowns, and maintenance guidance which are key tools for the
National Rooftop Solar Program®®. IDCOL is in advanced stages for a new initiative with the International Finance
Corporation to provide guarantees to sponsors, reducing collateral requirements that have constrained participation.

7 Institute for Energy Economics and Financial Analysis (IEEFA). Rooftop Solar’s Time to Shine in Bangladesh. August 18, 2025.
https://ieefa.org/sites/default/files/2025-08/Rooftop%20Solar%E2%80%995%20Time%20t0%20Shine%20in%20Bangladesh%20%20%281%29.pdf
8 Institute for Energy Economics and Financial Analysis (IEEFA). Fixing Bangladesh’s Power Sector. December 2024.
https://ieefa.org/sites/default/files/2024-12/Fixing%20Bangladesh%E2%80%99s%20Power%20Sector_Dec2024.pdf

9 Rooftop Solar Calculator. https://share.google/NPsFizaYtyG80U500

10 Bangladesh Power Development Board (or Government of Bangladesh), National Rooftop Solar Programme (Official Programme Document),
August 2025. https://file-barisal.portal.gov.bd/uploads/b6f4fOba-cf04-4768-838c-40e845410a0f//690/30b/a72/69030ba7243f7921996268.pdf
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34. Under Component 3, SREDA strengthened the enabling environment for rooftop solar PV by promoting net
metering nationwide. However, some planned activities were not implemented. At project design, SREDA was
expected to develop a private sector project pipeline for Component 2 financing; this did not occur and contributed
to the slow initial progress of the REFF. Component 3 was also to identify public sector sites to ease land constraints
for RE development and to prepare competitive tenders for these sites; supporting a shift away from non-transparent,
unsolicited IPP development and bilaterally negotiated power purchase agreements (PPA) tariffs. These activities
were not undertaken, limiting achievement of the PDO.

c) Institutional Capacity Strengthening

35. This section summarizes achievements under Component 3. The project strengthened institutional capacity
in the energy sector through SREDA-led trainings and studies. A total of 78 participants from different agencies,
nominated by the Power Division completed overseas RE training courses and exposure visits across seven countries.
SREDA also delivered domestic trainings for 360 participants from SREDA and other organizations.

36. The project financed several strategic studies and a pilot. It supported wind resource assessments at selected
coastal sites by installing meteorological masts for wind data collection. Complementary bird and bat surveys were
completed to inform wind power plant siting, construction timing, and operational protocols that minimize
biodiversity impacts consistent with national safeguards. The project also prepared a draft regulation on the activities
of solar market actors to support policy and program design for regulating Bangladesh’s solar energy ecosystem. In
addition, feasibility assessment and a waste-to-energy technology pilot was implemented in Sirajganj municipality to
inform technical and commercial feasibility of waste-to-energy projects.

Lastly, SREDA also completed a grid capacity study to optimize the integration of variable renewable energy (VRE).
The study shows that the national grid can technically accommodate roughly 37 percent VRE at peak, with bus
voltages nearing critical thresholds at 35—37 percent and instability at 40 percent. Given the ongoing additions of VRE,
further work is needed to assess system impacts and define relevant mitigation measures (e.g., reactive power
support, grid reinforcement, and updated operational protocols).

Justification of Overall Efficacy Rating

37. At appraisal, market confidence in renewable technologies and bankability was limited. The project helped
unlock the rooftop and utility-scale solar markets. To accelerate the transition, the government has launched four
international tenders totaling 5 GW'! of grid-tied solar PV capacity under IPP model and issued a tender for up to 72.5
MWp of rooftop solar under an OPEX model for government-owned buildings as part of the National Rooftop Solar
Program.'? These developments reflect strengthened market confidence and institutional capacity resulting from
SREP supported activities. Overall efficacy is rated Substantial.

EFFICIENCY
Assessment of Efficiency and Rating

11 Bangladesh Power Development Board. Invitation for International Tender, Ref. 27.11.0000.101.14.013.24-2825: Installation of Grid-Tied Solar
Power Plants (12 Packages). December 2024. PDF, BPDB.

12 Bangladesh Power Development Board. Tender Document: Procurement of Solar Energy from Rooftop Solar Systems under National Rooftop
Solar Program on BOO Basis Following Third-Party OPEX Model (17 Places). October 2025
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38. The ex-post economic analysis uses the same cost-benefit model as at appraisal, to estimate the Economic
Net Present Value (ENPV) and Economic Internal Rate of Return (EIRR) for Components 1 and 2. The analysis confirms
robust returns across market segments. The table below summarizes the benefits at appraisal and at project closing.
(detailed comparisons are provided in Annex 4).

TABLE 2: A COMPARISON OF ASSUMPTIONS AND BENEFITS AT APPRAISAL AND ICR

EGCB Plant (EPC) IPP Rooftop REFF Portfolio

Appraisal | ICR Appraisal | ICR Appraisal | ICR Appraisal ICR
Plant 50 MW 75 MW 50MW 64.553 | 1MW 2.5MW 260MW 263.15%
capacity MW MW
EIRR without | 8.30% 34.01% 12.30% 15.67% | 28.30% 38.71% 16.00% 24.94%
externalities
ENPV (with | US$14.1 US$66.3 | USS$29.6 | USS25.3 | USS1.3 USS$3.0 USsS160 USS$142.20
externalities) | million million million million million million million million

39. For the EGCB plant, the results are substantially stronger than those at appraisal because a 75 MW utility-
scale solar PV plant was developed at Feni, 25 MW above the appraisal estimate and below budget, enabling
cancellation of US$6.14 million in unutilized IDA funds. The plant is estimated to reduce net GHG emissions by about
90,000 tons of carbon dioxide equivalent (tCO2e) per year. The associated 230/33 kilovolt (kV) substation and 13.33
kilometer (km) 230 kV transmission line were built with spare capacity to support future generation, improving
network integration and sunk cost productivity.

40. On the REFF, IDCOL financed 263.15 MW across rooftop and utility-scale PV, avoiding 322,000 tCO2e annually.

Disbursements accelerated from late 2024, with strong momentum in 2025, driven by declining rooftop PV costs

versus grid tariffs and captive generation, plus sustained awareness campaigns. Table 2 shows the downward trend

in rooftop solar costs. However, the early multi-year period of slow operations reduced benefit timeliness.
TABLE 3: ROOFTOP SOLAR COSTS TREND

Year 2018-2020 2021 2022 2023 2024 2025

BDT/Wp 80 70 60 50 45 38-40

41. For SREDA TA, delays in TAPP (Technical Assistance Project Proposal) approval, high staff turnover and slow
implementation caused prolonged inactivity, underutilization of funds, and cancellation of some studies. Several
outputs were finalized late, limiting ex-post impact assessment. Given the TA’s modest share of total costs, the effect
on overall efficiency is limited.

42. The project was extended once for eighteen (18) months to provide additional time for project execution and
realization of the PDO. In consideration of the above, Efficiency is rated Substantial.

D. JUSTIFICATION OF OVERALL OUTCOME RATING

43, The overall outcome is rated Satisfactory reflecting High relevance to Bangladesh’s priorities and the Bank’s
CPF, its Substantial efficacy in achieving the intended outcome and the Substantial efficiency with cost savings and

13 The project financed two IPPs (68 MW and 64.55 MW). Accordingly, the ex-post analysis adopts a 64.55 MW IPP as the representative unit.
14 At appraisal, 260 MW comprised of 150 MW utility-scale solar and 110 MW rooftop while at project closing, the REFF had supported 263.15 MW
(132.55 MW utility-scale solar PV and 130.6 MW rooftop PV).
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network benefits from the Feni plant, in addition to exceeding rooftop PV financing targets despite early REFF
disbursement delays and TA implementation challenges. The slight discrepancy from the previous Implementation
Status and Results Report (ISR) rating is due to significant achievements realized in the final months of project
implementation.

E. OTHER OUTCOMES AND IMPACTS

44, Gender. The project included intermediate gender indicators to promote women’s participation and
empowerment. Achievement of these indicators fell short of targets: EGCB and its EPC contractor employed 11
women against a target of 40; SREDA provided training to 20 women (target: 30); IDCOL’s outreach activities reached
11 women (target: 20). Sub-projects financed by the REFF supported 431 new or better jobs, of which an estimated
80 percent were for women and youth combined. Disaggregated data by sex and age were not consistently available.

45, Institutional Strengthening. The project strengthened institutional capacity for the implementing agencies
and the larger RE community. (see Section I, B for details).

46. Poverty Reduction and Shared Prosperity. By increasing RE supply, the project diversified the electricity
supply and reduced exposure to fossil fuel price volatility. Rooftop solar improved electricity reliability, lowered
electricity costs and reduced operating costs supporting competitiveness. Textile exporters benefited from
demonstrable compliance with international buyers’ sustainability and carbon-reduction requirements. ISR
monitoring recorded 100 percent satisfaction among rooftop PV customers. Emissions reductions are expected to
improve local air quality and health, though not quantified.

Other Unintended Outcomes and Impacts

47. EGCB reported several local environmental and social co-benefits. The dyke around the plant site reduced
salinity intrusion into the canal traversing the area, extending freshwater availability for irrigation. The aquaculture
and small-scale rearing of sheep and ducks within the site created livelihood opportunities and improved resource
use efficiency. The tree planting along shorelines enhanced disaster resilience (e.g., against cyclones) and supported
wildlife habitats.

lll. KEY FACTORS THAT AFFECTED IMPLEMENTATION AND OUTCOME

A. KEY FACTORS DURING PREPARATION

48. Overview of Project Objectives and Design. The PDOs were aligned with Bangladesh’s energy sector priorities
and the World Bank’s country strategy. The design reflected regional lessons by: (i) channeling long-term, affordable
financing through a financial intermediary, addressing constraints in accessing tenors suitable for commercial RE
investments; and (ii) supporting a publicly owned enterprise to develop the country’s first large-scale solar PV plant,
building public-sector implementation experience and informing PPP models and policies to crowd in private investment.

49. Challenges to REFF pipeline development. High solar equipment costs versus low domestic gas prices initially
undermined rooftop solar’s commercial appeal, though conditions improved as grid tariffs and gas prices rose while PV
prices fell. At appraisal, Bangladesh’s utility-scale and rooftop solar markets were nascent; IDCOL noted sponsor hesitation
due to low awareness and reliability concerns for factory operations. While Components 2 and 3 aimed to develop the
market and build the REFF pipeline, Component 3 did not inform pipeline development, and the technical consultant
under Component 2 (onboarded in 2023) failed to deliver the targeted 200 MWp of bankable projects. The first REFF
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subprojects became operational in September 2021 (about 2.5 years after Board approval) with the first utility-scale
financing only in year 5; RE achievements lagged targets until the final year. EPC trainings and sponsor outreach later
accelerated uptake, but early market engagement and pipeline development during preparation were inadequate.

50. Access to finance and processing complexity. Early REFF procedures were perceived as complex and lengthy,
dampening sponsor interest. IDCOL subsequently reduced average processing time from about six to three months and
eased security requirements by accepting bank guarantees in lieu of land mortgages, which were often encumbered. The
compulsory security guarantee remained a bottleneck; more flexible options (e.g., third-party guarantees) could have
eased access further.

51. Institutional Capacity and Ambition. Three implementing agencies in a context of limited experience with rooftop
and utility-scale solar PV development was ambitious. While institutional capacity risks were identified and mitigation
measures included, SREDA faced larger project management capacity constraints than initially anticipated.

B. KEY FACTORS DURING IMPLEMENTATION

Factors subject to the control of government and/or implementing entities

52. Implementation Delays. Signing of legal agreements was delayed by several months due to late approval of
SREDA’s TAPP and four staff posts, pushing effectiveness. The effectiveness deadline was extended by three months, and
Component 3 by an additional four months, becoming effective on June 27, 2020 (about sixteen months after approval).
Further lag stemmed from SREDA’s delayed independent legal opinion and COVID-19 impacts. SREDA’s TA then paused
on June 30, 2024 upon TAPP expiry; the revised TAPP was approved in November 2024 and a new Project Director (PD)
appointed December 2024, allowing activities to resume in January 2025, over six months later. Progress noticeably
accelerated in 2025 under the new PD’s leadership.

53. Financial management and budget release. Annual budget allocations were consistently four to five months late,
slowing implementation. Timely issuance of Investment Project Financing budget allocations within the first month of the
fiscal year at the portfolio level would reduce such delays.

54. Project staffing and turnover. The Project Implementation Units (PIUs) for all agencies were established on time
and were instrumental for overall delivery. However, SREDA cycled through four PDs including a full staff overhaul in May
2023, which brought many unfamiliar with Bank procedures. This caused several months of implementation slowdown
due to administrative realignment.

55. Project governance. The Project Coordination Committee (PCC), formed December 19, 2019 to meet twice
annually for oversight and cross-learning, never convened despite Bank reminders. This reduced cross-entity coordination
and diluted a key governance risk mitigation measure. This weakened coordination especially between SREDA and IDCOL,
hampering REFF pipeline development and slowing REFF operationalization.

Factors subject to World Bank control
56. The Bank maintained proactive implementation support and safeguards oversight, with stable team composition;

the project had only two task team leaders from approval to closing and a consistent country team. Regular missions and
review meetings enabled timely issue identification and resolution.
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Factors outside the control of government and/or implementing entities

57.

COVID-19 impacts. Implementation slowed down across components. Component 1 saw four bid deadline

extensions and constrained evaluation due to limited in-person meetings and international travel. Component 2 pipeline

dev
the

58.
fina

elopment decelerated; some private investments were canceled. For component 3, government shutdown delayed
required legal opinion on the Subsidiary Grant Agreement and slowed consultant selections.

Currency instability. Foreign exchange shortages and rapid taka depreciation strained implementation and
ncing. The project was restructured to allow US dollar-denominated sub-loans for utility-scale subprojects, mitigating

convertibility and currency mismatch risks for sponsors with foreign currency capex.

V.

BANK PERFORMANCE, COMPLIANCE ISSUES, AND RISK TO DEVELOPMENT OUTCOME

A. QUALITY OF MONITORING AND EVALUATION (M&E)
M&E Design

59. The M&E system was designed to track implementation and outcomes through biannual PIU progress reports
and quarterly Interim Unaudited Financial Reports (IUFRs), complemented by Bank supervision, including an April
2022 mid-term review (MTR).

60. The results framework included a PDO indicator on private capital mobilized and an intermediate indicator
on investment mobilized for RE generation capacity. In practice, the intermediate indicator functioned more like a
PDO indicator, indicating misalignment between indicators and the PDO statement. The framework also did not
account for government equity investment mobilized in Component 1. This caused confusion during monitoring later
with some ISRs inconsistently reporting EGCB/government equity under the PDO “private capital mobilized” for the
REFF. In addition, there were no intermediate indicators to track generation capacity constructed by component,
although targets existed in the PAD and were tracked during implementation.

61. The design omitted a PDO indicator for monitoring the progress and performance of Component 3.
M&E Implementation

62. The PIUs prepared progress reports throughout project implementation. Implementing agencies tracked PDO
indicators, but socioeconomic and gender indicators such as women employed by EGCB and its EPC contractor; share
of women and youth in new/better jobs; end-user satisfaction for rooftop systems; share of women benefiting from
IDCOL outreach; and share of women benefiting from SREDA capacity building were not systematically monitored.

63. IDCOL strengthened monitoring capacity by procuring two PV analyzers and three thermal imaging cameras,
enabling post-installation PV system diagnostics and performance checks. Monthly site visits after commercial
operation date produced performance reports that were shared with sponsors identifying any areas for improvement.

64. Results framework updates. The first restructuring increased the Feni plant capacity from 50 MW to 75 MW,
but the change was not reflected in the results framework. The second restructuring raised the REFF financing share
for rooftop subprojects from 50 to 80 percent, affecting financing leveraged, but the results framework and targets
were not adjusted accordingly.
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M&E Utilization

65. The M&E system provided critical data for evaluating the progress of the project and the likelihood of
achieving the PDO at each stage for example early identification of slow REFF uptake even though no restructuring of
the facility was done till 2024. The April 2022 MTR underpinned actions to accelerate implementation, including a
closing date extension to complete activities and meet target.

Justification of Overall Rating of Quality of M&E

66. M&E design, implementation, and utilization were generally sound but with moderate shortcomings. The
overall M&E quality rating is Modest.

B. ENVIRONMENTAL, SOCIAL, AND FIDUCIARY COMPLIANCE

Environment and Social

67. The project triggered the Environmental Assessment Policy (OP/BP 4.01) and was classified as Category 'B'.
Additional triggers included Natural Habitats (OP/BP 4.04), Safety of Dams (OP/BP 4.37), Indigenous Peoples (OP/BP
4.10), and Involuntary Resettlement (OP/BP 4.12). Site-specific ESIAs/ Environmental and Social Management Plan
(ESMPs) were prepared by EGCB, IDCOL, and SREDA, reviewed and cleared by the Bank, and disclosed. Overall
environmental and social performance was Satisfactory. Mitigation measures were implemented effectively,
institutional capacity strengthened, and compliance with Bank and national requirements was maintained.

68. EGCB successfully implemented a 75 MW solar PV plant in Feni, incorporating flood protection, drainage, and
cyclone resilience measures. Environmental impacts were effectively managed in accordance with the ESMP and the
World Bank Group Environmental, Health, and Safety Guidelines. EGCB also continued good practices such as tree
plantation, fish cultivation, and livelihood restoration for affected households. Two Resettlement Action Plans (RAPs)
were prepared, and all affected households received compensation. Livelihood Restoration Plans were implemented
for 22 households as outlined in the RAP. World Bank Environment and Social (E&S) team provided 5 trainings to the
PIU and contractors to strengthen the technical E&S capacity.

69. IDCOL applied its robust E&S system to screen and supervise subprojects. Impacts were site-specific and
manageable; final E&S audit and monitoring reports were submitted and cleared. SREDA conducted E&S screening
and ESMP for a biogas plant using slaughterhouse and other organic waste, and received capacity-building support to
strengthen institutional and technical E&S capacity. IDCOL demonstrated institutional maturity, while EGCB and
SREDA improved E&S staffing and monitoring capability.

Fiduciary Compliance

70. Financial Management (FM) arrangements were adequate and consistent with Bank requirements. PIUs
submitted quarterly IUFRs and annual audited financial statements. With minor exceptions, audit opinions were
unqualified; residual FM risk remained Moderate in the later phase.

71. Under Component 1, the Bank provided hands-on support to EGCB in preparing EPC bidding documents,
which took time due to limited prior experience with the Bank’s Standard Procurement Documents. An O&M contract
for three years was subsequently established and financed by EGCB. An Owner’s Engineer and individual consultants
were also engaged. No major capacity constraints were observed in EGCB after initial handholding.
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72. Under Component 2, the IDCOL procurement was largely straightforward (small-value goods, individual
consultants, technical firms, and a creative firm for rooftop promotion), available in the local market. Under
Component 3, the SREDA consulting-intensive activities experienced roughly three years of delay due to frequent PD
turnover, limited PIU procurement capacity, absence of a dedicated procurement officer, delays in TAPP extension,
and late initiation of procurement after Bank clearance. Most studies were awarded within approximately six months
of project closure, which constrained their completion.

C. BANK PERFORMANCE

Quality at Entry

73. Quality of Bank performance at entry is rated Satisfactory. The project was well aligned with government
priorities and the Bank’s country strategy, and it advanced an innovative approach to build rooftop and utility-scale
solar capacity. Substantial risks were identified and largely well managed. A disaster risk study for the Feni site
informed flood mitigation measures which were incorporated into bidding documents.

74. The project was timely, building on prior operations in the country. The World Bank has maintained a
successful, long-term partnership with IDCOL, most recently achieving universal electrification through off-grid
solutions under the Rural Electrification and Renewable Energy Development Projects (RERED) | and Il, supported by
grant-blended concessional resources. This project sought to catalyze a shift towards on-grid RE investments focusing
on rooftop and utility-scale solar using non-grant concessional financing.

75. However, some shortcomings at entry affected implementation quality: (i) misalignment of the PDO and
indicators, including leverage metrics and component-level capacity tracking; (ii) under-mitigation of REFF
market/technology risks; and (iii) coordination with KfW’s parallel rooftop program at IDCOL was noted but not fully
assessed for potential impacts on REFF disbursement. In practice, sponsor loan requests were split roughly 50/50
between KfW and the World Bank, which reduced REFF disbursement velocity.

Quality of Supervision

76. Quality of Bank supervision is rated Satisfactory. The Bank undertook frequent supervision missions, closely
monitored implementation, identified action points and recommendations, and provided fiduciary and safeguards
capacity-building support. The team held monthly meetings with IDCOL to track pipeline progress and disbursements.
Continuity of task team leadership with one task team leader for about five years and another for the final 15 months,
together with a stable country team supported consistent client engagement.

77. However, several adjustments were introduced late in the project cycle®® yielding limited impact on results.
The April 2024 restructuring expanded the eligible sub-projects under the REFF and increased the financing share for
solar rooftop and mini-grid sub-projects. By closing, no utility-scale wind subproject was financed, and only one solar
PV mini-grid received partial financing. Only a few rooftop projects exceeded the original 50 percent cap. Moreover,
results framework targets were not updated following restructurings. Regarding ineligible expenditures, IDCOL made
a payment of USS$6.3 million equivalent for the Monpura subproject on January 30, 2024 before the restructuring
became effective. At IDCOL’s request, the Bank accommodated this through a retroactive clause in subsequent
financing agreements.

15 Component 2 had slow disbursements for five years since project approval with only 37 percent disbursed by April 2024. Two months to project
closing, IDCOL still needed to disburse approximately US$44 million.
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Justification of Overall Rating of Bank Performance

78. Overall, the Bank performance is rated Satisfactory reflecting strong client support and adaptive supervision,
alongside minor shortcomings in indicator alignment, timeliness of adjustments, and results framework updates.

D. RISKTO DEVELOPMENT OUTCOME

79. Policy and Regulatory Risks. While the project helped open the rooftop and utility-scale solar market, policy
reversals or changes in tariffs and incentives could erode sustainability. In 2024, the government eliminated the
Implementation Agreement removing the sovereign guarantee for privately owned power plants and amended the
standard PPA!® to reduce government support in the event of off-taker nonpayment. These changes may reduce
foreign investor appetite and elevate financing costs for future private projects.

80. Financial sustainability risk remains significant. For utility-scale plants, off-taker risk remains material: if the
national utility’s financial position weakens, payment delays could affect plant cash flows and debt service. Under
Component 3, the Sirajganj Municipality has indicated insufficient resources to operate the biogas pilot sustainably
after project closing, raising risks to continuity unless a viable O&M and cost-recovery arrangement is secured.

81. Climate and weather risk. The utility-scale solar sites are located in low-lying, flood-prone areas. At the Feni
plant, the risk was assessed and mitigated through flood protection, including dikes and elevated mounting structures.
Other sites, such as the 68 MW Sirajganj Solar Park, experience seasonal inundation for six to seven months a year;
while panels have been elevated, residual risk persists and may intensify with climate change. Continued investments
in site-specific resilience (e.g., enhanced drainage, corrosion-resistant components, emergency response protocols,
and O&M budgeting for extreme weather) will be critical to safeguard outcomes.

V. LESSONS AND RECOMMENDATIONS

82. Strategic public financing is foundational for market creation. The project showed that well-designed public
financing can play a catalytic role in introducing new technologies and enabling market transformation. The Feni solar
plant demonstrated technical and commercial viability, established a national cost benchmark at US¢2.3/kWh, and
proved that utility-scale solar can be deployed on challenging, seasonally flooded land. Private developers under the
REFF component adopted similar engineering techniques to build on seasonally flooded land, and the government
has issued tenders to attract further private participation (see Efficacy section). EGCB is also applying these lessons to
develop 220 MW on adjacent land, though using Islamic Development Bank financing given the high tariffs offered
under PPP arrangements. Further measures are needed to deepen private sector participation.

83. Competitive procurement and adequate risk mitigation measures are essential to lower costs and attract
quality sponsors. The unsolicited, non-competitive approach used by the utility-scale plants under the REFF resulted
in tariffs above international benchmarks'’. Adopting competitive tenders paired with government-facilitated site
readiness (land availability) and strong off-taker assurance would lower costs and attract high-quality sponsors. At
appraisal, SREDA had been tasked to support a shift away from non-transparent, unsolicited IPP development but this
task was not completed (see Efficacy section). In addition, the recent removal of sovereign guarantees and

16 Institute for Energy Economics and Financial Analysis (IEEFA), Catalyzing Renewable Energy Finance in Bangladesh (Cleveland, OH: IEEFA, 2025)
17 The average tariff for the utility solar scale plants financed by the REFF was US$0.10/kWh compared to a global benchmark of around US$ 0.02 —
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discontinuation of implementation agreements increases risk and may deter private participation. Robust payment
security mechanisms are required to mitigate off-taker nonpayment risk and crowd in private investment.

84. Programmatic engagement with key public institutions lays strong foundations for sector development.
The success of the project is attributed to the World Bank’s two-decade partnership with IDCOL as a model for
institutional strengthening. Since its inception and through sustained, systematic support, IDCOL has achieved many
pioneering outcomes; advancing universal electrification via off-grid solutions under RERED | and Il and now opening
rooftop and utility-scale solar markets through SREP. This success through technical assistance and multi-project
engagement should be replicated with other public institutions in the sector.

85. Strengthening REFF design through early engagement, streamlined finance, and proactive currency risk
management.

a) Market development requires early engagement and disciplined pipeline building. The initial slow uptake
of rooftop solar revealed gaps in market awareness, technology familiarity, and pipeline readiness. Over time,
structured awareness campaigns, deliberate pipeline development, simplified REFF procedures, and declining
PV costs accelerated adoption. The project would have benefited from early structured dialogue with
prospective sponsors to gauge appetite for REFF terms and assess pipeline maturity. Future operations should
embed early market engagement and pipeline development from the outset.

b) Streamlined access to finance and simplified processing reduce transaction friction. Early REFF procedures
were perceived as complex and lengthy, discouraging sponsors. Programs should minimize friction through
clear, time-bound decision gates, standardized term sheets, and flexible security options (e.g., bank or third-
party guarantees) aligned with prevailing sector financing structures.

c) Address currency risk early to improve bankability. Foreign exchange shortages and depreciation during
implementation created convertibility and maturity mismatch risks that stalled utility-scale investments;
project restructuring helped alleviate these risks. Programs should assess currency risk at appraisal and agree
on practical mitigants with sponsors, such as US dollar-denominated sub-loans, hedging facilities, and risk-
sharing arrangements. Where local currency volatility is material, aligning loan currencies with capex profiles
and revenue streams enhances bankability and sponsor confidence.

86. Catalyzing the renewable energy financing ecosystem through project implementation. The project
fundamentally transformed Bangladesh’s RE finance landscape. Initially, rooftop solar subprojects saw no commercial
bank participation, given the nascent technology, long tenors, and limited risk appetite for small ticket sizes. Over
time, the nationwide awareness campaigns by SREDA and IDCOL educated sector players on the advantages of
rooftop solar, countering skepticism. IDCOL’s participation also validated technical and financial viability, encouraging
parallel financing from local banks. Even though no banks financed rooftop subprojects under SREP, multiple
commercial banks activated refinancing schemes through Bangladesh Bank!® and development partners, reflecting
growing confidence in the technology. Further diversification such as partial risk-sharing facilities and concessional,
long-tenor on-lending via financial intermediaries can accelerate commercial bank entry.

87. Align implementation arrangements with institution capacity and ensure continuity. Fragmented PIUs and
weak institutional capacity evident in frequent PD changes, high PIU turnover, and delayed TAPP approval hindered

$0.06/kWh in recent analyses for competitive awards. Both utility plants were built on government-leased land. Construction on waterlogged
terrain increased costs due to the need for concrete pillars to elevate the PV structures.

18 Bangladesh Bank incorporated rooftop solar with net metering into its green refinance scheme, enabling banks and financial institutions to
access low cost refinancing for rooftop solar loans and encouraging lower cost lending to end users.
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Component 3 implementation and broke the link with REFF pipeline development. Implementing agencies should
maintain fully staffed Project Management Units and consolidate overlapping functions (e.g., maintaining REFF
pipeline development under IDCOL or via a dedicated deputy PD for SREDA-related TA within IDCOL’s PIU), supported

by appropriate covenants and proactive World Bank supervision to manage capacity risks, and sustain decision-
making despite turnover.

17

Official Use Only



The World Bank

&

A. RESULTS FRAMEWORK

PDO Indicators by Outcomes

Bangladesh Scaling-up Renewable Energy Project (P161869)

ANNEX 1. RESULTS FRAMEWORK AND KEY OUTPUTS

Increased installed capacity of renewable energy

Indicator Name Baseline Closing Period (Original) Closing Period (Current) Actual Achieved at Completion
Result Month/Year Result Month/Year Result Month/Year Result Month/Year
Generation capacity of energy 0.00 Jan/2019 310.00 Jul/2025 338.15 Jul/2025

constructed or rehabilitated
(Megawatt)

Comments on achieving targets

This aggregated value consists of 75SMW for the Sonagazi solar PV plant (Component 1), rooftop solar PV and
grid-tied RE projects (both supported under Component2)

Renewable energy generation

0.00 | Jan/2019

| 310.00 | Julj2025 | 338.15 | Jul/2025

capacity (other than
hydropower) constructed
under the project
(Megawatt)

Comments on achieving targets

This aggregated value consists of 7SMW for the Sonagazi solar PV plant (Component 1), rooftop solar PV and
grid-tied RE projects (both supported under Component2)

GW of renewable energy capacity 0.00 Jan/2019 0.31 Jul/2025 0.34 Jul/2025
enabled (Gigawatt)
Financing mobilized for renewable energy
Indicator Name Baseline Closing Period (Original) Closing Period (Current) Actual Achieved at Completion
Result Month/Year Result Month/Year Result Month/Year Result Month/Year

o ] ] 0.00 Jan/2019 0.12 Jul/2025 0.10 Jul/2025
S billions in total private capital c ” v € ” This indicat " t of orivate f | 4 bv the REFF
mobilized (Amount(USD)) omments on achieving targets is indicator measures the amount of private finance leveraged by the .
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Intermediate Indicators by Components

Feni Utility-scale Solar PV

Indicator Name Baseline Closing Period (Original) Closing Period (Current) Actual Achieved at Completion
Result Month/Year Result Month/Year Result Month/Year Result Month/Year
Net greenhouse gas emissions 0.00 Jan/2019 58,000.00 Jul/2025 90,000 Jul/2025
(Tones/year)
Number of women employed in the 0.00 Jan/2019 40.00 Jul/2025 11.00 Jul/2025

Project by EGCB and its EPC
contractor (Number)

Comments on achieving targets

This indicator measures the number of women employed in the Project by EGCB and its EPC contractor,

including women from the local communities that are thus gaining alternative livelihood.

Renewable Energy Financing Facility (REFF)

Indicator Name Baseline Closing Period (Original) Closing Period (Current) Actual Achieved at Completion
Result Month/Year Result Month/Year Result Month/Year Result Month/Year
0.00 Jan/2024 0.07 Jul/2025 0.00 Jul/2025

Millions of people provided with
access to electricity (Number)

Comments on achieving targets

This indicator reflects the customers served through the supported mini-grid projects. The target was expected
to be achieved once the construction of the Monpura sub-project was completed but project construction has

not taken place during the course of the SREP.

New or better jobs, of which (%) for 0.00 Jan/2019 1,970.00 Jul/2025 431 Jul/2024
women and youth (Number)

Net greenhouse gas emissions 0.00 Jan/2019 319,000.00 Jul/2025 322,000 Jul/2025
(Tones/year)

Investment mobilized for renewable 0.00 Jan/2019 212,000,000.00 JU|/2025 181,370,000 JU|/2025

energy generation capacity (USS)
(Amount(USD))

Comments on achieving targets

This indicator measures the investment mobilized by the REFF from other sources for renewable energy

generation capacity (USS)

REFF portfolio at risk (Percentage)

0.00 | Jsan2019 4.00 1ul/2025 0.00 | w2025
Comments on achieving targets This is the percentage of non-performing loans made by the REFF. The target is to have no more than 4 percent
of NPL.
0.00 | Jsan2019 75.00 1ul/2025 10000 | Jul/2025
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Share of end-users expressing Comments on achieving targets The indicator measures the share of REFF rooftop PV sub-project end-users expressing satisfaction with rooftop
satisfaction with rooftop PV systems PV systems, due to the improvement in electricity service in terms of quality (e.g. interruptions/unavailability)
due to the improvement in electricity and cost of electricity.
service (Percentage)
0.00 Jan/2019 20.00 Jul/2025 55 Jul/2025
Share of women benefiting from
Comments on achieving targets This indicator measures the percentage share of women benefiting from outreach activities by IDCOL. This

outreach initiatives by IDCOL

(Percentage) includes women participating in marketing, training, capacity building, outreach, awareness raising etc.

activities of IDCOL.

[Technical Assistance

Indicator Name Baseline Closing Period (Original) Closing Period (Current) Actual Achieved at Completion
Result Month/Year Result Month/Year Result Month/Year Result Month/Year
. . No Jan/2019 Yes Jul/2025 Yes Jul/2025
\Waste-to-energy pilot construction
completed (Yes/No) Comments on achieving targets This indicator monitors whether the waste-to-energy pilot supported by Component 3 has been completed.
0.00 Jan/2019 30.00 Jul/2025 67 Jul/2025
Comments on achieving targets This indicator measures the percentage share of women benefiting from capacity building by SREDA. This

Share of women benefiting from
capacity building by SREDA
(Percentage)

includes women participating in training, capacity building, outreach, awareness raising etc. activities of SREDA.
The actual current indicator value has gone down as SREDA's reporting now includes more
events, some of which include large trainings for engineers with relatively low level of female
participation.
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B. KEY OUTPUTS

Increased installed capacity of renewable energy

1. Generation capacity of energy constructed or rehabilitated (Megawatt)
PDO Indicators 2. Renewable energy generation capacity (other than hydropower)
constructed under the project (Megawatt)

Key Outputs 1. 338.15 MW of generation capacity constructed

(linked to the achievement of the PDO Outcome) 2.338.15 MW of renewable energy generation capacity constructed
Financing mobilized for renewable energy

PDO Indicators 1. S billions in total private capital mobilized (Amount (USD))

Key Outputs 1. 0.101 billion dollars mobilized in total private capital

(linked to the achievement of the PDO Outcome)

Technical Assistance

1. Waste-to-ener, ilot construction completed (Yes/No
Intermediate Results Indicators &y p P (Yes/No)

2. Share of women benefiting from capacity building by SREDA (Percentage)
Key Outputs 1. Slaughterhouse waste to energy pilot constructed
(linked to the achievement of the Component) 2. 67 percent women benefiting from capacity building by SREDA

Renewable Energy Financing Facility (REFF)
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. Millions of people provided with access to electricity (Number)

. New or better jobs, of which (%) for women and youth (Number)

. Net greenhouse gas emissions (Tones/year)

. Investment mobilized for renewable energy generation capacity (USS)

. REFF portfolio at risk (Percentage)

. Share of end-users expressing satisfaction with rooftop PV systems due to
the improvement in electricity service (Percentage)

7. Share of women benefiting from outreach initiatives by IDCOL (Percentage)

Intermediate Results Indicators

o b WN -

1. 0 people provided with access to electricity®?

2. 431 new or better jobs created, of which 80 percent are women and youth
3. 322,000 tCO2 per year avoided

4.US$181,370,000 investment mobilized for renewable energy generation
capacity

5. 0 percent REFF portfolio at risk

6. 100% end-users expressing satisfaction with rooftop PV systems due to the
improvement in electricity service

7. 55 percent women benefiting from outreach initiatives by IDCOL

Key Outputs
(linked to the achievement of the Component)

Feni Utility-scale Solar PV

1. Net greenhouse gas emissions (Tones/year)
Intermediate Results Indicators 2. Number of women employed in the Project by EGCB and its EPC contractor
(Number)

1. 90,000 tCO2 per year avoided
2.11 women

Key Outputs
(linked to the achievement of the Component)

19 The indicator was introduced to reflect the customers served through the supported mini-grid sub-projects but no mini grids were constructed under the project.
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ANNEX 2. BANK LENDING AND IMPLEMENTATION SUPPORT/SUPERVISION

A. TASK TEAM MEMBERS

Name

Abdou Toure
Mohammed Atikuzzaman
Fatema Samdani Roshni
Mulugeta Dinka

Igbal Ahmed

A K M Rezaul Haque Khan
Sabah Moyeen

Shariful Islam

Elsa Suzanne Gilberte Le Groumellec
Shahnun Nima Tania
Rajagopala Raghavan
Monyl Toga

Tanuja Bhattacharjee
Md. Tafazzal Hossain
Satish Kumar Shivakumar
Anita Nabatanzi

Mohammad Zubair Stanikzai

B. STAFF TIME & COST

Stage of Project Cycle

Preparation

FY17

No. of Staff Weeks

Role

Team Leader

Financial Management Specialist
Procurement Specialist
Procurement Specialist
Environmental Specialist
Environmental Specialist
Social Specialist

Social Specialist

Counsel

Procurement Team
Safeguards Advisor/ESSA
Team Member

Team Member

Team Member

Team Member

Team Member

Team Member

Staff Time & Cost

USS (including travel and consultant costs)

35.461 312,854.45
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FY18 61.441 414,937.69
FY19 46.564 277,319.86
FY20 4.900 51,351.79
FY21 0.400 16,538.80
FY22 2.050 14,415.59
FY23 0.000 232.80
FY24 0.100 9,154.18
FY25 0.000 14,360.69
Total 150.92 1,111,165.85

Supervision/ICR

FY17 0.000 0.00
FY19 4.120 52,090.48
FY20 43.892 357,849.00
FY21 38.435 277,669.46
FY22 24.545 170,066.69
FY23 23.336 147,632.53
FY24 49.289 357,762.28
FY25 44.040 295,378.17
FY26 8.013 75,068.46
Total 235.67 1,733,517.07
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ANNEX 3. PROJECT COST BY COMPONENT

Component Amount at Approval (USSM) Actual at Project Closing (USSM)
Feni Utility-scale Solar PV 89.2 75.7
R ble E . . i
enewable Energy Financing Facility 3202 588,58
(REFF)
Technical Assistance 3.6 3.09
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ANNEX 4. EFFICIENCY ANALYSIS

1. Economic Analysis. At appraisal, the economic analysis assessed: (i) a 50 MW utility-scale solar PV plant (alighed with
the Feni site under Component 1); (ii) a representative 50 MW utility-scale IPP solar PV sub-project under Component
2; and (iii) a 1 MW industrial rooftop solar PV system as a representative case under Component 2. At closing, the same
model was applied to actual investments: (i) a 75 MW utility-scale solar PV plant under Component 1; (ii) a
representative 64.55 MW utility-scale IPP solar PV sub-project under Component 2; and (iii) a 2.5 MW industrial rooftop
solar PV installation. The counterfactual generation source for all cases is heavy fuel oil (HFO), representing the current
marginal generation option in Bangladesh. For this analysis, it is assumed that the HFO plant CAPEX is US$1/W and fuel
cost is USS0.598/liter. The CAPEX assumptions for the sub-projects are US$0.88/W for the 75 MW EPC plant
(Component 1), and USS$1.16/W for the utility-scale IPP and US$0.86/W for rooftop PV (Component 2). The rooftop
system is modeled as a captive generation application with full on-site consumption.

1. Component 1 (utility-scale EPC). The 75 MW EPC plant’s ex-post Economic Internal Rate of Return (EIRR) is estimated
at 34.01 percent without environmental externalities and 42.77 percent with environmental benefits, yielding an
Economic Net Present Value (ENPV) of approximately US$66.3 million. These results are substantially stronger than
appraisal estimates for the 50 MW case (EIRR of 8.3 percent without, 13.0 percent with externalities; ENPV of US$14.1
million). The improvement reflects project savings of up to US$23 million, primarily due to EPC contract prices lower
than appraisal estimates, enabling a 25 MW capacity increase within budget. US$6.14 million in unutilized savings was
cancelled from the IDA credit. In addition, because the EPC CAPEX includes high-capacity transmission assets that can
evacuate power for future plants at the Feni site, the EIRR would be higher if multi-plant utilization of shared
infrastructure were accounted for.

2. Component 2 (IPP and rooftop solar PV). The representative IPP sub-project delivers an EIRR of 15.67 percent (without
externalities) and 20.45 percent (with externalities), with an ENPV of US$25.3 million; an improvement from appraisal
(12.3 percent and 17.5 percent, respectively; ENPV of USS29.6 million). Rooftop PV sub-projects demonstrate strong
returns, with EIRRs of 38.71 percent (without externalities) and 47.60 percent (with externalities), and ENPV of around
USS3.0 million, outperforming appraisal estimates (28.3 percent and 36.5 percent; ENPV of US51.3 million). Rooftop
PV EIRRs are higher than utility-scale PV despite a common counterfactual, due to: (i) lower CAPEX per delivered
kilowatt-hour for rooftop applications in this portfolio; and (ii) efficiency gains from self-consumption, including
avoided grid transmission and distribution losses.

3. Portfolio-level results (REFF-supported investments). The REFF was appraised to support 260 MW (150 MW utility-
scale, 110 MW rooftop). By closing, it supported 263.15 MW (132.55 MW utility-scale, 130.6 MW rooftop). Ex-post
portfolio analysis indicates aggregate EIRR of 24.94 percent, rising to 29.42 percent when climate externalities are
included, and net economic benefits of approximately US$142.20 million. At appraisal, the aggregate EIRR was
estimated at 16 percent, increasing to 23 percent with externalities, and ENPV of US$160 million. Improved EIRR at
closing reflects 20 MW more in rooftop capacity than initially envisaged, though overall ENPV is lower than appraisal
due to timing and portfolio composition differences.

4. Implementation timing and financing structure. Portfolio results accelerated from late 2024, with disbursements
picking up in 2025 toward closing. Prolonged slow implementation in earlier years reduced the timeliness of benefits,
diminishing the present value.

Rooftop solar is a least-cost energy source for industrial consumers in Bangladesh, with delivered costs typically 50-70
percent below grid tariffs or captive fossil generation. Rooftop systems provide stable supply, predictable tariffs, and
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low operating costs over their lifespan, enhancing returns and resilience to fuel price volatility. Utility-scale solar also
shows competitive levelized costs over a 20-year horizon, particularly when accounting for the volatility of imported
fossil fuels and environmental externalities.

ANNEX 5. BORROWER, CO-FINANCIER AND OTHER PARTNER/STAKEHOLDER COMMENTS

Comments from Electricity Generation Company of Bangladesh Limited (EGCB)

EGCB has successfully implemented the 75 MW solar power plant, financed by the World Bank. Contributing to the increase
of renewable, environmentally friendly, and sustainable energy share in the Bangladesh national grid, the project has
played a visionary role for upcoming renewable power projects in Bangladesh. The project has helped to reduce carbon
emissions, dependency on fossil fuels, and enabled technology transfer, created direct employment for local communities,
and facilitated employment opportunities for local women and young entrepreneurs through uninterrupted electricity
access to local remote areas as well as Shilpa Nagar economic zone in Mirsharai. The project associated substation and 230
kV transmission line have spare capacity designed to enable future generation additions in the area, improving network
integration efficiency.

In addition, the project created additional local environmental and social co-benefits. The construction of a dyke around
the plant site reduced salinity intrusion into the canal traversing the area, extending freshwater availability for irrigation.
The project also included tree planting along shorelines, and the canal dyke established a green belt designed to enhance
disaster resilience (e.g., against cyclones) and support wildlife habitat formation.

Choosing barren land in the coastal belt of Bangladesh for the project, EGCB has taken the initiative of multidimensional
use of the land, such as agriculture and sheep farming under the solar PV panel, and fish farming in the canal inside the
solar power plant to strengthen national food security for the populous country.

The successful experience of the project has also played a visionary role in attracting private investment in renewable
projects in Bangladesh. Being experienced in such renewable projects, EGCB requests finance from development partners,
especially from the World Bank, to implement renewable energy projects, including Sonagazi 130 MW Solar power project,
160 MW Floating Solar at Musapur Enclosure near Sonagazi, Munshiganj 60 MW Solar project, and Pekua 400 MW Solar
power project in Bangladesh.

Comments from Infrastructure Development Company Limited (IDCOL)

IDCOL welcomes the ICR’s comprehensive and insightful review and acknowledges the strong collaborative framework
underpinning the project. Appreciation is extended to the World Bank for its steadfast partnership, technical expertise, and
sustained support throughout the implementation of this transformative initiative.

Through the Renewable Energy Financing Facility (REFF), designed with the World Bank'’s support, IDCOL financed 156.71
MWp of rooftop solar—exceeding the original target—and 132.55 MW of utility-scale solar. These investments enabled
the project to surpass its overall objective, delivering 338.15 MW of new renewable generation capacity. The World Bank’s
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strategic framework further catalyzed private sector participation, mobilizing USD 181.37 million in investment and
achieving 86 percent of the targeted financial leverage.

The World Bank’s continuous technical and advisory support was critical in developing a nascent market. Targeted
stakeholder engagement, technical assistance, and nationwide awareness initiatives helped address early market
constraints and demonstrate the commercial viability of rooftop solar, resulting in reported 100 percent end-user
satisfaction. The project also strengthened IDCOL’s institutional capacity, particularly in technical due diligence, monitoring,
and adaptive financial management.

The project’s outcomes directly support Bangladesh’s national priorities. REFF-supported investments are estimated to
avoid approximately 322,000 tons of CO, equivalent emissions annually, while enhancing energy security and providing
industries with access to stable, lower-cost power.

Building on this success, IDCOL is planning to finance approximately 5 GWp of renewable energy projects by 2030, requiring
an estimated USD 2 billion in total investment. To support this ambitious scale-up and further deepen market development,
IDCOL has approached the World Bank for USD 500 million in financing, which is expected to play a catalytic role in
accelerating private sector growth and expanding renewable energy deployment nationwide.

Comments from Sustainable and Renewable Energy Development Authority (SREDA)

Technical Assistance for Renewable Energy Resource Assessment & Piloting (TARERAP) Project is playing a key role in
strengthening the enabling environment for renewable energy (RE) in Bangladesh, particularly through SREDA-led
institutional capacity building including RE reassures assessment.

e Some key deliverables such as the grid capacity study for variable renewable energy (VRE) integration, wind
resource assessments, bird and bat surveys, and the waste-to-energy piloting provided critical data and learning
for future RE planning and policy making.

e Training programs both overseas and domestic enhanced technical and regulatory expertise within SREDA and
other connected sector agencies, building a skilled workforce for RE scale-up.

e The draft regulation for solar market actors and promotional campaigns on net metering helped create a more
structured and informed space to grow this sector.

Transition Readiness and Recommendations for a New Project Supported by World Bank:

Given SREDA’s central role in Bangladesh’s renewable energy transition, a follow-on operation should build on TARERAP
project foundations while addressing identified gaps:

e Renewable energy grid integration and system flexibility planning;

e Design and management of competitive tenders for utility-scale RE;

e Development of RE zones and land use planning;

e Monitoring, reporting, and verification (MRV) for climate goals;

e Pre-feasibility studies and ESIA support for public and private projects;

e Standardized tender documents and model contracts for solar, wind, and hybrid projects;

e Support for public sector site identification and preparation;

e Finalizing and implementing the draft regulation for solar market actors;
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e Developing standards and guidelines for wind, waste-to-energy, and floating solar;

e Updating grid codes and connection standards for higher VRE penetration;

e Grid stability study for RE integration in distribution utility in both urban and local area;

e Scaling up activities to promote floating solar market;

e Scaling up activities to promote solarization in half a million of diesel driven solar irrigation pumps;
e Promotion activities of agrivoltaics;

e Scaling up of waste to energy activities in city area of Bangladesh.

TARERAP project laid important groundwork for Bangladesh’s RE transition, but a more integrated, timely, and outcome-
focused TA program is needed to accelerate progress toward national targets (30% RE by 2040). A new World Bank

operation should position SREDA as a leading enabler of RE scale-up, with stronger links to financing, implementation
including green energy transition in Bangladesh.

ANNEX 6. SUPPORTING DOCUMENTS

Bangladesh Scaling-up Renewable Energy Project, Project Appraisal Document, Report No: PAD2413

2. Country Partnership Framework for Bangladesh for FY2016-2020, Report No: 103723-BD and FY2023-2027,
Report No: 181003-BD

3. Implementation Status and Results Reports, series 1-12, various dates

4. Aide Memoires and Management Letters, missions 1-14, various dates

5. Restructuring Papers, 1-4, various dates

6. Borrowers’ Closing Reports

7. Operations Manual — Renewable Energy Financing Facility, January 09, 2020
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