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EXECUTIVE SUMMARY

The Government of Rwanda through the Rwanda Environment Management Authority
(REMA) is implementing Project RW-23-002 - Strengthen Capacity for Sustainable
Cooling and Refrigeration Sector in Rwanda, with financial support from the Climate
and Clean Air Coalition (CCAC) provided through the United Nations Environment
Programme (UNEP), and through the technical implementation by Istituto per la
Cooperazione Universitaria (ICU). The assessment aims to address a critical gap: the
availability of proven financing instruments has not translated into deployed capital in
Rwanda’s cooling and refrigeration sector. Undertaking a systematic review of global
financial mechanisms was therefore necessary to understand actionable solutions
required to support the cooling and refrigeration sector in Rwanda.

Rwanda’s cooling sector sits at the intersection of the country’s most pressing
development challenges. Post-harvest food losses running at 30 to 40 percent of
perishable produce erode farmer incomes and drive up consumer prices. Vaccine cold
chains that fall short of WHO standards quietly undermine immunisation coverage.
And hundreds of thousands of women-led food retail businesses operate without
refrigeration, absorbing daily spoilage losses that constrain livelihoods and food
safety simultaneously. None of this is invisible to Rwanda’s policymakers: the updated
NDC, the GGCRS’s USD 2 billion annual climate allocation, and the Development
Bank of Rwanda’s accreditation as a GCF entity all point toward action. The gap is
not between ambition and evidence. It is between available financing instruments
and the capital actually reaching the enterprises and institutions that need it.

Six financing instruments were reviewed under this study: Results-Based Financing
(RBF), with Grade A evidence; Partial Credit Guarantees (PCG), with Grade A
evidence; Pay-As-You-Go/Lease-to-Own (PAYG), with Grade A/B evidence; Blended
Finance, with Grade B evidence; Public-Private Partnerships (PPPs), designated as a
strategically essential long-term pathway; and Green and Thematic Bonds, similarly
designated as a strategically essential long-term pathway. All six instruments were
subject to full applicability assessment. Based on evidence strength, institutional
readiness, and near-term feasibility, RBF, PCG, PAYG, and blended finance are
recommended for near-term and second-stage deployment. PPPs and green
bonds are designated structurally essential long-term pathways whose preparatory
development must begin immediately, even though first deployments fall in the 12 to
36 month horizon.

What this assessment finds, consistently and across every evidence layer reviewed, is
that Rwanda is better prepared than most countries at this stage of cooling market
development. BRD has already run RBF programmes, administered guarantee
facilities, and managed blended finance facilities in sectors directly comparable
to cooling. The financial sector has appetite. The policy frameworks are in place.
Two constraints stand in the way of immediate deployment: the BNR has not yet
issued regulatory guidance on PAYG financing, and qualified HVAC/R technicians are
concentrated almost entirely in Kigali. Neither requires legislation to resolve. Both
can be addressed within six months if treated as programme prerequisites rather
than parallel workstreams.
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The validation workshop held in February 2026 substantively confirmed these
findings while surfacing important design conditions: PCG facilities must contractually
restrict collateral requirements and cap commission fees; blended finance potential
is strongest when combined with BNR base-rate guidance; RBF feasibility for cold
chain applications would be strengthened by commissioning a performance audit
of existing cold rooms; and green bonds gain traction through bundling cold rooms
with solar energy systems. Rather than advocating a single instrument, the study
concludes that a portfolio approach, deploying complementary financing mechanisms
tailored to distinct market segments, offers the most robust pathway to scale. The
sequenced implementation framework, from near-term market activation through
scale-up to long-term structural embedding, is designed to ensure that public capital
remains catalytic and time-bound while progressively transitioning toward private-
sector dominance as market confidence grows.
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1. STUDY OBJECTIVES, SCOPE AND RESEARCH
QUESTIONS

1.0 The Global Cooling Imperative and Rwanda’s Context

1.0.1 Cooling as a Global Climate and Development Priority

Few sectors carry as much conseqguence for human welfare and as little recognition
in climate policy as cooling. The food that does not reach the table because there
was no cold chain, the vaccines rendered ineffective by a broken refrigerator in a
rural health facility, the harvest that rots before it can be sold: these are the daily
costs of a cooling access gap that affects billions of people and rarely appears in
headline climate commitments. The International Energy Agency (IEA) projects that
the number of air conditioners in use worldwide will triple by 2050, from 1.6 billion
to 5.6 billion units, with nearly all of that growth occurring in developing countries
across Sub-Saharan Africa, South and Southeast Asia, and Latin America (IEA, The
Future of Cooling, 2018).

The climate stakes are substantial on two distinct fronts. First, under business-as-usual
scenarios, coolingis projected to account for up to 13 percent of global greenhouse gas
(GHG) emissions by 2050, driven by rising ambient temperatures, rapid urbanisation,
and income growth. Second, the refrigerants that drive cooling systems, namely
hydrofluorocarbons (HFCs), are themselves potent greenhouse gases with global
warming potential (GWP) thousands of times higher than carbon dioxide. The Kigali
Amendment to the Montreal Protocol addresses the HFC phase-down trajectory, but
equipment efficiency transformation and fuel-source shifts require separate policy
and financing interventions not yet systematically implemented in most developing
countries.

Beyond climate mitigation, cooling serves critical development functions that
are frequently underappreciated in policy frameworks. Cold chain infrastructure
reduces post-harvest food losses that directly affect smallholder farmer incomes
and national food security. Pharmaceutical cold chains sustain vaccine efficacy
across primary healthcare networks. Thermal comfort improves labour productivity
and learning outcomes, particularly in tropical climates. And industrial refrigeration
supports export-quality agro-processing that generates foreign exchange and
value addition in agricultural economies. These development benefits make cooling
simultaneously a climate, food systems, public health, and economic development
priority, a convergence that broadens the potential financier pool and strengthens
the multilateral investment case.
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The financing gap for cooling in low- and middle-income countries is well documented.
The International Finance Corporation (IFC) estimates that the addressable market
for cooling finance in emerging markets exceeds USD 250 billion annually, yet current
climate finance flows to the cooling sector represent a fraction of that figure (IFC,
Cooler Finance Report, 2024). The mismatch between proven financing instruments
and deployed capital is the analytical starting point for this assessment.

1.0.2 Rwanda’s Cooling Access Gap: From Global to National

Rwanda’s cooling access gap reflects a structural challenge common to rapidly
developing economies in sub-Saharan Africa: demand for cooling is growing faster
than the financial infrastructure to meet it. With an estimated 30 to 40 percent
of perishable agricultural output lost post-harvest, a national healthcare network
requiring expanded vaccine refrigeration, and a rapidly growing urban informal food
retail sector operating without refrigeration, Rwanda faces concrete and quantifiable
losses across multiple sectors directly attributable to the cooling access gap. These
losses translate into reduced farmer incomes, higher consumer food prices, missed
immunisation targets, and constrained enterprise viability among women-dominated
informal food retail businesses.

Rwanda’s policy environment provides an unusually strong foundation for action. The
country’s updated NDC commits to energy-efficient cooling as a climate mitigation
priority. The GGCRS allocates substantial annual financing to climate transformation.
The Development Bank of Rwanda (BRD) has demonstrated track record in managing
results-based financing and guarantee facilities across analogous sectors. The primary
task is not to build Rwanda’s cooling finance system from scratch but to adapt and
deploy proven instruments within an already enabling environment. That task is the
subject of this assessment.

1.1 Consultancy Mandate and Purpose

The Government of Rwanda through the Rwanda Environment Management Authority
(REMA) is implementing Project RW-23-002 with financial support from the Climate
and Clean Air Coalition (CCAC) provided through UNEP, and through the technical
implementation by ICU. The project was designed to generate the decision-grade
evidence on financing mechanisms that Rwanda’s policymakers and development
finance actors need to move from intent to deployment.

In line with the project’s objectives, the mandate of the study comprises four core
objectives: to identify and analyse global financing models and mechanisms; to assess
the applicability and adaptability of these models to Rwanda; to develop prioritised,
actionable recommendations; and to generate decision-grade evidence suitable for
structured stakeholder engagement.

1.2 Analytical Scope and Boundaries
The analytical scope of the study is deliberately strategic, applied, and implementation-

oriented, with a primary focus on financing mechanisms rather than technology
selection or engineering design. The analysis explicitly covers financing models for

n Global Financial Mechanism for Sustainable Cooling and Refrigeration Applicable to Rwanda | Policy and Investment Assessment Study




agriculture, health, and commercial cooling applications; financial actor roles including
public institutions, commercial banks, microfinance institutions (MFls), development
finance institutions (DFIs), and climate facilities; and the policy, regulatory, and
institutional readiness conditions necessary for deployment.

The study does notinclude primary field-based demand surveys or household and firm-
level financial modelling; detailed asset-level or project-level cost-benefit analysis; or
technology performance testing, technical specifications, and vendor due diligence.
These elements are more appropriately undertaken during early implementation or
facility design phases.

1.3 Research Questions and Analytical Framework

Four analytical dimensions organise the inquiry, each addressing a distinct layer of the
financing problem. The first is the policy and regulatory dimension, which examines
what policy, regulatory, and institutional conditions are necessary to enable scalable
financing for cooling and refrigeration in Rwanda, and specifically which elements of
the current regulatory environment constrain specific financing models and how those
constraints can be mitigated. The second is the financial sector dimension, which
investigates the appetite and capacity of commercial banks to finance cooling-related
assets, identifies which risk-mitigation instruments are required to crowd in lending,
and assesses how DFI instruments can be appropriately structured for Rwanda’s
market context. The third is the market and operational dimension, which addresses
which financing models demonstrate the strongest alignment with Rwanda’s cooling
market segments, value chains, and institutional realities, and what vendor, technician,
and service-provider capacities are required to support sustainable deployment. The
fourth is the inclusion, safeguards, and development outcomes dimension, which
asks how financing models can be designed to ensure meaningful participation of
women-led enterprises and low-income customers, and what consumer protection,
environmental, social, and operational safeguards are required.
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2. METHODOLOGY AND ANALYTICAL
FRAMEWORK

2.1 Overall Research Approach

The financing landscape for sustainable cooling is better documented than it is acted
upon. Instruments are proven. Evidence exists. What is missing, in Rwanda as in most
developing country markets, is the translation of global proof of concept into country-
level programmes that reflect actual institutional realities rather than textbook
assumptions. The methodology for this study was organised around one governing
question: which instruments are not merely proven in theory, but deployable within
Rwanda’s specific regulatory, institutional, and market conditions within a credible
timeframe?

The approach emphasised triangulation across multiple evidence streams including
policy documents, financial sector data, global programme evaluations, and
implementation experience rather than reliance on any single data source. Desk
review findings were complemented by targeted stakeholder consultations with
representatives from public institutions, financial service providers, development
finance institutions, and private sector vendors. The analysis comprised four
components: global financing models review; Rwanda context assessment;
comparative case study analysis; and model applicability scoring.

2.2 Component 1: Global Financing Models Review

Each model was examined across six analytical dimensions: mechanism structure and
capital flow; policy dependencies and regulatory requirements; global evidence and
maturity; operational feasibility and complexity; market segment suitability and target
borrower alignment; and investment implications including capital requirements and
leverage. Unless otherwise specified, the analysis draws on the IFC Cooler Finance
Report (2024), ADB Credit Guarantee Programme Evaluation (2023), World Bank
RBF Programme Reviews (2020 to 2024), IRENA PAYG Models Brief (2020), and the
Convergence Blended Finance Database (2024). Full references are in Annex A.

Evidence quality was classified into three grades. Grade A encompasses
programmes implemented at scale with transparent financial terms and independent
evaluation. Grade B includes initiatives implemented beyond pilot stage with partial
documentation and demonstrated replication. Grade C covers conceptual or early
pilot-stage initiatives without evidence at scale. Only Grade A and Grade B models
were considered for further assessment and recommendation.
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2.3 Component 2: Rwanda Context Assessment

Each global model was tested against Rwanda’s specific policy, regulatory, financial,
and market conditions through four interrelated assessments: integrated review of
policy and regulatory frameworks including the Updated NDC (UNFCCC, 2020),
Energy Policy 2025 (MININFRA, 2025), and GGCRS (MINECOFIN, 2023); financial
sector capacity including National Bank of Rwanda (BNR) regulatory frameworks
and BRD operational experience; market demand signals across agriculture, health,
retail, and processing sectors; and vendor and service ecosystem availability.

2.4 Component 3: Comparative Case Study Analysis

Five case studies were selected not for geographic proximity but for the transferability
of their design features and implementation lessons to Rwanda’s context. Selection
criteria were: documented evidence quality of Grade A or B; deployment scale
beyond pilot stage; and transferability relevance. The five case studies are the
ADB Microfinance Guarantee Programme across Asia and the Pacific covering 37
MFls and 7.7 million borrowers; Rwanda’s own Renewable Energy Fund (REF) RBF
Window 5 deploying RWF 29.24 billion with over 370,000 verified connections;
Kenya’s PAYG solar market where M-KOPA and d.light reached 750,000 or more
customers; Nigeria’s Koolboks solar refrigeration PAYG deployments covering 7,500
or more cooling-specific units; and Tanzania’s PAYG-MFI partnerships demonstrating
that vendor-microfinance collaboration outperforms standalone PAYG models in
agricultural contexts.

2.5 Component 4: Model Applicability Scoring Framework

Each financing model was scored across five weighted dimensions to produce a
comparable, deployment-grade applicability assessment. The framework is designed
to answer a deployment-specific question: given Rwanda’s regulatory environment,
financial sector characteristics, institutional capacity, inclusion objectives, and
learning requirements, how viable is each instrument for near-term or medium-term
implementation?

Dimension 1, Regulatory Feasibility, is weighted at 25 percent. This dimension
assesses whether an instrument can be deployed within Rwanda’s existing legal and
regulatory framework and how quickly. A score of 5 means directly deployable under
current frameworks. A score of 3 means achievable through ministerial directives
or BNR circulars within 3 to 6 months. A score of 1 means new primary legislation is
required. The 25 percent weight reflects the binary nature of regulatory constraint: if
an instrument requires prolonged regulatory reform, all other strengths are irrelevant
until that barrier is resolved.

Dimension 2, Bankability and Cost of Capital, is weighted at 25 percent. This dimension
assesses how effectively an instrument reduces the cost of capital to end borrowers.
It is weighted equally with regulatory feasibility as the joint primary constraint, given
that commercial lending rates of 12 to 18 percent make most cooling investments
unfinanceable for target beneficiaries without active cost reduction. A score of 5
indicates significant affordability improvement, meaning borrowing costs below 8
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percent or an ex post subsidy model. A score of 3 indicates moderate improvement
of 2 to 4 percentage points. A score of 1indicates no cost reduction.

Dimension 3, Executionand O&M Complexity, is weighted at 20 percent. Thisdimension
assesses the operational burden on implementing institutions given Rwanda’s actual
programme management bandwidth. A score of 5 means Rwanda has already run a
comparable programme in an analogous sector. A score of 3 means implementation
is manageable with technical assistance support. A score of 1 means highly complex
implementation requiring entirely new institutional infrastructure.

Dimension 4, Inclusion and Gender Accessibility, is weighted at 15 percent. This
dimension assesses how wellaninstrument structurally reaches Rwanda’s underserved
cooling demand segments including women-led enterprises, smallholder farmers,
informal food traders, and rural cooperatives. A score of 5 indicates strong natural
inclusion dynamics. A score of 3 indicates partial inclusion achievable through
deliberate design. A score of 1indicates structural exclusion that cannot be overcome
through design features alone.

Dimension 5, Monitoring, Evaluation, and Learning (MEL) Practicality, is weighted at 15
percent. This dimension assesses how well an instrument generates the performance
data that Rwanda’s cooling sector needs to calibrate future programme design and
attract private investment. A score of 5 indicates rich, multi-dimensional performance
data including energy, temperature, utilisation, and demographic disaggregation.
A score of 3 indicates standard financial MEL. A score of 1 indicates minimal data
generation. Each dimension score is multiplied by its weight and the weighted scores
are summed to produce a total out of 25.

2.6 Stakeholder Consultations

Desk analysis, however rigorous, tests instruments against documented conditions
rather than lived ones. A bank’s published lending strategy does not tell you whether
its credit committee will approve a cold room loan. A regulatory framework on paper
does not tell you whether a DFI's legal team will sign off on a PAYG wholesale credit
line. The consultation process was designed to surface exactly these gaps: what
institutions will actually do versus what the evidence suggests they should, and what
specific conditions would change their behaviour.

The consultation process therefore comprised two components. The first was
targeted bilateral interviews conducted during November to December 2025 with
representatives from three commercial banks (Equity Bank Rwanda, Access Bank
Rwanda, Banque Populaire du Rwanda), one MFI (VisionFund Rwanda), and two
cold-chain operators (METROTECH Ltd and Fridge Repair Rwanda). The second was
a multi-stakeholder validation workshop convened by ICU-Rwanda on 10 February
2026, attended by 14 cross-sectoral stakeholders. Full participant lists and the data
collection template are documented in Annexes B and C.

Substantive stakeholder views oneach financing mechanismareintegrated throughout
this report in two ways. First, they appear within each mechanism’s Section 3 global
assessment where they inform the global evidence narrative. Second, and most
critically, they are embedded directly within the scoring rationale in Section 6, where
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stakeholder intelligence explicitly shapes the score assigned to each mechanism
on each dimension, ensuring that scoring reflects Rwanda’s actual financial sector
conditions rather than abstract global inference.

2.7 Methodological Limitations and Data Quality Assurance

Primary field-based demand surveys, household willingness-to-pay studies, and
firm-level financial modelling fall outside the scope of this assessment. Market
demand estimates are therefore indicative, derived from secondary sources,
regional benchmarks, and stakeholder consultation insights. Commercial bank and
MFI interest reflects published strategies and stakeholder discussions rather than
formal financing commitments. Source triangulation was applied throughout: policy
analysis is grounded in official government documents while financial sector data is
triangulated across BNR publications, DFI reports, and commercial bank disclosures.
All quantitative claims are sourced to specific documents with page references in
Annex A. Stakeholder validation was integrated at multiple stages through bilateral
consultations in November to December 2025 and at the validation workshop in
February 2026.
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3. GLOBAL FINANCING MODELS: MECHANISMS
AND EVIDENCE

Across more than four decades of development finance practice, a small set
of financing instruments has proven consistently effective at unlocking private
and commercial capital for climate-relevant assets in markets where lender risk
perception, affordability constraints, and regulatory uncertainty would otherwise
suppress investment. Six of these instruments, each with a distinct risk-allocation
logic and beneficiary profile, are examined in this section against the full weight of
global evidence.

Each mechanism is assessed here on its own terms: what problem it solves, how its
capital architecture works, what the global evidence reveals about its strengths and
limitations, and where it has been applied at meaningful scale outside East Africa.
Regional evidence from East and sub-Saharan Africa follows in Section 4. Rwanda’s
specific applicability is examined in Sections 5 and 6. Keeping these three evidence
layers separate is not a structural formality; it ensures that readers can trace each
analytical conclusion back to the specific body of evidence that supports it, rather
than encountering a blend of global proof, regional replication, and Rwanda-specific
context that makes it impossible to assess where the evidence is strong and where it
is being extrapolated.

Unless otherwise specified, the analysis draws on the IFC Cooler Finance Report
(2024), ADB Credit Guarantee Programme Evaluation (2023), World Bank RBF
Programme Reviews (2020 to 2024), IRENA PAYG Models Brief (2020), and the
Convergence Blended Finance Database (2024). Full references are in Annex A.

Evidence

Financing Model Mechanism Logic Quality Primary Global Evidence Basis
Risk-sharing: guarantor IFC Guarantee Programmes
absorbs predefined (3 to 5x leverage); ADB Risk

. . share of lender losses on Participation Programme (37

Partial Credit . .

Guarantees (PCG) eligible loans, reducing Grade A MFls; 7.7m borrowers; zer9
expected loss and defaults); World Bank India PRSF
enabling lending to (USD 95m mobilised at 54%
excluded sectors average coverage)

Outcome-linked: public

subsidies disbursed only .
) countries; USD 2.1bn deployed,;
after independently ey

Results-Based . 94% disbursement efficiency;
. . verified results are Grade A
Financing (RBF) . . . less than 3% leakage; EnDev
achieved; shifts spending i
programme across 25 countries

from ex ante inputs to ex e .
© (6m+verified connections)
post outcomes

World Bank/GEF in 45+
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Financing Model

Pay-As-You-Go
/ Lease-to-Own
(PAYG)

Blended Finance

Public-Private
Partnerships
(PPPs)

Green and
Thematic Bonds
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Mechanism Logic

Access finance:
incremental payments
aligned to cash flow;
provider retains

asset ownership until
repaid; technology-
enabled repayment risk
management

Capital structuring:
concessional public or
philanthropic capital
alongside commercial
investment to improve
the risk-return profile
of development-impact
projects

Performance contracting:

private operator finances
and manages capital-
intensive infrastructure
under long-term
government offtake or
service agreement

Capital market
instrument: fixed-income
proceeds exclusively
applied to projects

with demonstrable and
independently verified
environmental benefits

Evidence
Quality

Grade A/B

Grade B

Grade B/C

Grade B

Primary Global Evidence Basis

Global off-grid solar PAYG
market (30m+active customers
as of 2023: USD2bn+ financed);
IFC PAYG investment portfolio
(USD500m+in wholesale credit
lines; 6 to 9% portfolio-at-risk
across investee companies);
GSMA off-Grid Solar Market
Trends Report (2021)

Convergence Blended Finance
Database (600+ transactions;
USD 200bn committed; 4.4x
average leverage); Climate
Investment Funds (72 countries;
USD 8.3bn concessional; USD
57bn co-financing mobilised);
IFC Blended Finance Opeartions
Report (2023; 4.2 percentage
point affective rate reduction)

World Bank PPl Database
(350+agribusiness and food
logistics PPP transactions:

USD 15bn+private capital
commitments); India NCCD

cold storage PPP programme
(40+ BOT transactions; USD
800m private investment; nearly
7X leverage against viability

gap funding); IFC Cold Chain
Advisory Practice (Vietnam,
Pakistan, Nigeria)

Global green bond market

(USD 2 trillion cumulative
issuance; USD 500bn annual
issuance 2023); IFC green

bond programme (USD
12bn+cumulative; cold chain and
food systems projects in India,
China, Brazil, Vietnam); CBI Food
and Land Use Criteria (2022;
first internationally recognised
cold chain green bond eligibility
framework)



3.1 Partial Credit Guarantees (PCG)

3.1.1 How It Works

At its core, a Partial Credit Guarantee is a confidence mechanism. It does not eliminate
credit risk. It reallocates a defined portion of it from a lender who is unfamiliar with
a sector to a guarantor who can absorb the uncertainty while real performance data
accumulates. The commercial bank still lends, still appraises the borrower, still bears
the uncovered loss if the loan defaults. What changes is the expected loss calculation
that determines whether the bank will lend at all, and at what price.

The capital architecture operates as follows. The guarantor capitalises a guarantee
fund using donor grant or concessional financing. Commercial banks enter into
guarantee agreements specifying the coverage ratio (typically 50 to 70 percent of
principal at risk), the eligible loan categories defined by sector or borrower type, the
guarantee fee structure (typically 1to 3 percent per annum charged to the bank), the
claims process and documentation requirements, and the facility duration. When a
qualifying loan defaults, the guarantor reimburses the lender for the covered share
of outstanding principal. The lender retains the residual loss and pursues collateral
enforcement for the uncovered portion. This retained exposure is critical because it
preserves lender discipline and prevents the moral hazard that arises when banks
bear no consequences for poor credit decisions.

PCGs operate under two principal structures. Portfolio guarantees cover an agreed
tranche of a lender’s entire qualifying loan book without requiring case-by-case
guarantee approval, which significantly reduces transaction costs and is the preferred
structure for building a cooling loan book at scale. Transaction guarantees cover
individual loans on a case-by-case basis, appropriate for large or complex investments
where specific due diligence is warranted. The mechanism addresses a specific and
well-documented market failure: the gap between perceived risk and actual risk when
lenders face unfamiliar sectors. When commercial banks have never lent against
refrigeration equipment, they lack default data, collateral valuation methodology, and
trained loan officers. These information deficits cause banks to price cooling loans
at a risk premium reflecting uncertainty rather than actual default probability. A PCG
reduces the expected loss on those loans to a level consistent with the bank’s return
requirements, activating lending while performance data accumulates over time.

3.1.2 Global Evidence and Applications

Partial Credit Guarantees are among the most extensively deployed financing
instruments in development finance globally, with documented programmes across
Asia, Latin America, Eastern Europe, and sub-Saharan Africa. The most comprehensive
evidence base comes from the Asian Development Bank’s Risk Participation
Programme, which operated across 37 MFIs in 17 countries and reached 7.7 million
borrowers over its programme life with zero portfolio-level defaults recorded against
the guarantee fund, providing Grade A evidence that well-designed PCGs achieve
both developmental reach and financial sustainability simultaneously (ADB, Credit
Guarantee Programme Evaluation, 2023, p. 34).

The World Bank’s Partial Risk Sharing Facility for Energy Efficiency (PRSF) in India,
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implemented through the Small Industries Development Bank of India (SIDBI) with
Clean Technology Fund co-financing, used an average PCG coverage of 54 percent to
mobilise USD 95 million in commercial lending for energy efficiency projects across
3,500 or more SME borrowers who would otherwise have remained unfinanced
(World Bank, India PRSF Programme Document, 2015, p. 3). The PRSF is particularly
instructive for cooling finance because it demonstrates PCG viability for technically
unfamiliar, operationally complex asset classes: lender unfamiliarity with energy
efficiency equipment as loan collateral is functionally identical to lender unfamiliarity
with refrigeration technologies. In both cases, the PCG mechanism resolves the
information asymmetry driving the risk premium.

The IFC Global Guarantee Programme maintains a portfolio of active guarantee
facilities across more than 60 emerging markets and consistently documents leverage
ratios of 3 to 5 times guarantee capital deployed, meaning every unit of concessional
guarantee capital mobilises three to five units of commercial lending to the target
sector (IFC, Guarantee Programme Impact Evaluation, 2023, p. 47). In Latin America,
the Inter-American Development Bank’s guarantees for agricultural and agribusiness
SME lending in Colombia, Peru, and Mexico demonstrated that PCG facilities reduce
effective lending rates by 2 to 4 percentage points for guaranteed portfolios while
maintaining lender portfolio quality at or above non-guaranteed benchmarks,
confirming the mechanism’s dual affordability and risk management function.

3.1.3 Advantages and Disadvantages

Advantages

PCGs derive their core strength from what they do not require: they operate entirely
within existing commercial lending infrastructure, do not place public capital at
primary credit risk, and generate private sector leverage that would otherwise require
direct public investment at multiples of the guarantee cost. This capital efficiency,
mobilising three to five units of commercial lending for each unit of concessional
guarantee capital deployed, is the instrument’s defining advantage and explains its
prevalence across development finance portfolios in both advanced and emerging
market contexts. The following advantages reflect this structural logic.

* Leverages existing banking infrastructure entirely. No new lending institu-
tions, parallel delivery systems, or public balance sheet credit risk is required.
The commercial bank channel, with its existing branch networks, compliance
systems, and relationship managers, does the primary delivery work.

 Generates substantial private capital leverage. IFC guarantee programmes
routinely achieve 3 to 5x leverage ratios, meaning every unit of concessional
guarantee capital deployed mobilises three to five units of commercial lend-
ing to the target sector (IFC, Guarantee Programme Impact Evaluation, 2023,
p. 47).

« Builds lender confidence progressively and sustainably. As cooling sector loan
performance data accumulates and loan officers develop equipment valua-
tion expertise through direct experience, banks internalise the risk profile and
can reduce dependence on guarantee coverage. The mechanism is genuinely
self-liguidating if designed to progressively reduce coverage ratios as sector
data matures.
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* Preserves market discipline by ensuring banks retain full appraisal responsi-
bility and absorb the uncovered loss share on every default, maintaining the
incentive to lend carefully.

* Modular and adaptable. Coverage ratios, eligible categories, and fee struc-
tures can be calibrated by sub-sector, borrower segment, or geographic area
without redesigning the facility. Different coverage ratios can apply to agri-
business exporters with strong cash flows versus rural cooperative storage
operators with seasonal income, within the same facility framework.

Disadvantages

The same structural features that give PCGs their leverage and market-compatibility
also create specific design risks that, if left unaddressed at facility inception, allow the
instrument’s affordability benefits to be captured by financial intermediaries rather
than passed through to target borrowers. These are not fundamental weaknesses
that undermine the instrument’s viability; they are predictable design challenges
that require explicit contractual mitigations — precisely the kind that the validation
workshop identified as non-negotiable for Rwanda’s cooling PCG facility.

* Design complexity creates capture risk. Poorly structured PCGs allow par-
ticipating banks to maintain collateral requirements and interest rates un-
changed while retaining the expected loss reduction as margin improvement,
rather than passing affordability gains to borrowers. Without explicit con-
tractual collateral restriction clauses in the facility agreement, the guarantee
subsidy benefits the bank rather than the target beneficiary.

« Commission fees charged by the guarantor to participating banks, if not
capped or subsidised from external grant sources, are routinely passed
through to borrowers as origination fees, eroding the affordability improve-
ment the mechanism is designed to generate.

e Structural exclusion of the genuinely uncreditworthy. PCGs work for borrow-
ers who are creditworthy but perceived as risky. They cannot substitute for
fundamental bankability: a borrower without the cash flows to service debt is
not made creditworthy by a guarantee that merely shifts the loss to the guar-
antor.

« Ongoing capitalisation requirements. The guarantee fund must be maintained
at adequate reserve levels, particularly in the first three to five years of a new
sector facility when default data is thinnest and drawdowns are most unpre-
dictable.

* Lender technical capacity dependency. Even with a guarantee in place, banks
that cannot appraise cooling equipment as a productive asset will struggle to
underwrite cooling loans efficiently. Technical assistance to loan officers is a
necessary complement to the PCG instrument itself.

3.2 Results-Based Financing (RBF)

3.2.1 How It Works

The logic of Results-Based Financing is simple and the departure from conventional
subsidy practice is more radical than it first appears. A government that subsidises the
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procurement of cooling equipment is paying for the intention to achieve an outcome.
A government that subsidises verified, operational cooling equipment performing to
specification is paying for the outcome itself. The distinction sounds administrative;
its practical consequences for accountability, efficiency, and fraud prevention are
substantial.

Three RBF model variants are relevant for cooling finance applications. Under the
Output-Based Aid (OBA) model, the subsidy is paid to a service provider after
independently verified delivery of a service to a defined beneficiary group. A PAYG
operator or equipment vendor would receive a per-unit subsidy after each cooling
system is independently confirmed as installed and operational at a qualifying
beneficiary’s premises. Under the Performance-Based Grant model, the subsidy is
paid to a deployer, such as a cooperative, enterprise, or equipment vendor, after
defined volume or operational performance targets are independently verified. A
practical cooling application would involve a subsidy per cold room that has been
verified as operating within the required temperature specification for a defined
number of consecutive days and serving a registered minimum number of smallholder
depositors. Under the Challenge Fund model, competitive grant allocations are
made to applicants proposing the most cost-effective RBF deployment plans, with
disbursement conditional on post-deployment performance verification.

The disbursement cycle operates through four sequential stages. The beneficiary
or equipment vendor first procures and installs the cooling asset using their own
resources, a commercial loan, or MFI-provided bridge financing, without any upfront
public subsidy. Following installation, an independent verifier such as an accredited
audit firm, a government technical agency, or a technology-enabled verification
system combining field inspection with 10T device data streams; assesses the asset
against the programme’s predefined performance criteria. For cooling assets, the three
most cost-effective and fraud-resistant verification metrics are: energy consumption
measured through smart meter data over a defined baseline period; temperature
performance measured through IoT data loggers confirming the required range is
maintained across the required proportion of operational hours; and utilisation rate
confirmed through registered depositor records or throughput data. Upon satisfactory
verification, the programme administrator processes the subsidy payment to the
qualifying beneficiary, typically within 30 to 60 days of the verified inspection report,
covering the agreed proportion of the capital cost of the qualifying asset.

The bridge financing gap is the most consequential operational design challenge in
RBF programmes. Beneficiaries must source and service interim financing for the
full period between asset procurement and subsidy disbursement, which ranges
from one to three months for smaller cooling appliances and three to six months for
capital-intensive cold rooms. Three solution models have been deployed successfully
in analogous programmes. The first is dedicated MFI bridge loan facilities, where
the programme administrator supplies wholesale concessional credit to partner MFls
specifically for bridging RBF-eligible beneficiaries pending subsidy disbursement.
The second is supplier credit extended by accredited equipment vendors who
carry receivables for the verification period. The third is partial advance payment
mechanisms where a portion of the expected subsidy is released upon installation
confirmation, with the balance held pending full performance verification, reducing
the beneficiary’s bridge financing requirement proportionally..
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3.2.2 Global Evidence and Applications

Results-Based Financing has been deployed at scale across more than 45 countries
through World Bank and Global Environment Facility (GEF) programmes, with a
cumulative deployment of approximately USD 2.1 billion, a disbursement efficiency
rate of 94 percent, and a leakage rate below 3 percent across documented
programmes (World Bank, RBF Programme Review, 2023). These figures represent
the most robust available evidence of RBF’s operational effectiveness at scale and
across diverse institutional environments.

The Energising Development (EnDev) programme, jointly implemented by GIZ, SNV,
and national energy agencies across 25 countries, has deployed RBF for off-grid
solar, clean cooking, and productive use appliances at a combined scale exceeding
6 million verified connections. EnDeVv’s cross-country evidence establishes that the
output-based aid model functions consistently across institutional environments
ranging from highly developed national programme management systems to
relatively nascent ones, provided that three design conditions are met: verification
agent accreditation systems that certify inspectors and subject their work to random
audit; mobile money or direct bank transfer disbursement protocols that eliminate
manual payment handling; and performance metrics that are objectively measurable
rather than relying on subjective quality assessments.

The World Bank’s Lighting Africa programme deployed RBF-adjacent quality incentive
payments across 11 sub-Saharan African countries, demonstrating that performance-
linked payments can drive quality upgrading in markets where direct subsidy
delivery is challenging. The World Bank’s Output-Based Aid (OBA) programme in
water and sanitation across Bangladesh, Cambodia, and Mozambique established
the foundational evidence that ex post subsidy disbursement produces better value
for public money than ex ante grants, reducing misallocation by an average of 40
percent compared to equivalent input-based subsidy programmes.

In Asia, the JICA-supported Results-Based Aid programme for rural electrification
in Myanmar, the Philippines, and Vietnam demonstrated that RBF can activate
private sector participation in remote market segments where conventional subsidy
programmes attract only public operators, by structuring output payments that
reward verified service delivery rather than penalising operators for high-cost serving
environments.

3.2.3 Advantages and Disadvantages

Advantages

RBF’s defining strength requires that every unit of public expenditure is contingent
on independently verified delivery and resolves a fundamental public finance prob-
lem that conventional input-based subsidies cannot: the structural separation of ex-
penditure from impact. Where input-based subsidies release public funds upon pro-
curement of specified goods or services regardless of whether those inputs produce
the intended outcome, RBF makes the subsidy payment the outcome itself. The ad-
vantages below flow directly from this structural feature, and collectively explain why
RBF has become the preferred instrument for public sector cooling investments in
markets where leakage, procurement inefficiency, and performance uncertainty have
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historically undermined conventional approaches.

* Pays for results, not inputs. Every unit of public expenditure is spent on ver-
ified, functional cooling assets that have demonstrably delivered their in-
tended outputs. This structural feature eliminates the leakage, misallocation,
and performance failures common in input-based subsidy programmes and
produces a strong public accountability narrative for government and donor
funders.

* Independent verification systems generate a rich, multi-dimensional perfor-
mance data baseline for the cooling sector as a natural by-product of pro-
gramme operation. In markets where no systematic data on cold room op-
erational performance currently exists, the RBF’s verification requirements
generate exactly the sector intelligence that subsequent financing instru-
ments require to function effectively.

» Structurally compatible with existing institutional infrastructure where anal-
ogous RBF programmes have been implemented. The verification agent
networks, disbursement protocols, mobile money payment integration, an-
ti-fraud controls, and MEL frameworks built through off-grid energy and clean
cooking RBF programmes are directly extensible to cooling applications.

* Layerable with other financing instruments. Beneficiaries can access commer-
cial loans or MFI bridge financing to cover the capital cost during the pre-ver-
ification period, with the RBF subsidy released upon verification reducing
effective capital cost. This layering enables RBF to function as a market-com-
patible subsidy mechanism rather than a substitute for commercial finance.

* Strong inclusion potential when deliberately designed. Reserved subsidy
windows for women-led enterprises, group guarantee mechanisms enabling
cooperative-level applications, and simplified application processes in local
languages have achieved demonstrably higher female beneficiary participa-
tion rates in analogous programmes.

Disadvantages

RBF’s performance-first logic, while resolving many of the systemic inefficiencies
associated with input-based finance, introduces its own operational demands and
structural limitations. These are not failures of implementation but inherent features
of the model’s design: the same verification requirements that eliminate leakage also
create bridge financing gaps; the same outcome-linking that ensures public account-
ability also imposes per-unit verification costs. Each of the following disadvantages
requires an explicit programme design response rather than suggesting that an alter-
native instrument would perform better in Rwanda’s context.

* Bridge financing gap creates a structural access barrier for the lowest-in-
come beneficiaries who cannot service even short-term loans at commercial
rates during the pre-verification period. Without specifically designed bridge
financing solutions, RBF risks excluding the segments it is most intended to
reach.

* Verification system design is critical. If poorly calibrated, metrics create per-
verse incentives rewarding equipment installation over sustained perfor-
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mance, or generate unmanageable per-unit verification costs that erode the
programme’s cost-effectiveness.

* Per-unit subsidy cost scales with asset capital cost. A 30 to 60 percent sub-
sidy on a high-value cold room costs substantially more per beneficiary than
the same subsidy rate on a lower-value appliance, requiring materially larger
public capital allocations for capital-intensive cold chain applications.

 Time lag between investment and subsidy payment affects vendor cash flow
and willingness to extend supplier credit, particularly for smaller equipment
dealers without the working capital to carry receivables for the full verifica-
tion period.

3.3 Pay-As-You-Go / Lease-to-Own (PAYG)

3.3.1 How It Works

PAYG solves a problem that no other financing instrument in this portfolio fully
addresses: how do you put a cooling asset in the hands of an informal food
trader who has no credit history, no collateral, and no prospect of qualifying for a
conventional loan, but who earns enough from daily market trading to pay for that
asset incrementally over 18 months? The answer is to separate the question of asset
access from the question of asset ownership, and to use technology to manage the
repayment risk that makes conventional lenders unwilling to serve this segment.

Three interconnected technology components make modern PAYG viable at
commercial scale. The first is smart metering and control hardware embedded in
the cooling asset: a microcontroller that continuously monitors payment status and
executes remote enable or disable commands based on payment event triggers. For a
refrigeration unit, the lockout disables the compressor while leaving indicator displays
active so the user receives a clear payment reminder rather than simply experiencing
equipment failure. This lockout function provides the credit risk management
function that collateral serves in conventional lending, without requiring the user to
own any collateral asset. The second component is mobile money API integration:
the smart controller connects to the dominant mobile money platforms, enabling
payments by USSD or mobile application that automatically update the controller’s
payment status within minutes of transaction confirmation. This real-time payment-
to-access linkage is what makes PAYG economically viable: it eliminates both the
manual collection overhead that makes conventional microfinance expensive at scale
and the information asymmetry about user payment behaviour that makes remote
lending risky. The third component is cloud-based portfolio management systems
that aggregate payment, utilisation, maintenance alert, and geographic data across
entire deployed fleets, enabling PAYG providers to manage large portfolios efficiently
and monitor risk concentrations in real time.

PAYG providers operate under three principal business models, each with different
capital requirements, risk profiles, and institutional implications. The integrated
model, pioneered in East Africa, has the PAYG company function simultaneously
as equipment procurer, end-user financier, and after-sales servicer, carrying the full
receivables portfolio on its own balance sheet and funding it through wholesale
credit lines from DFls or commercial banks. The distribution partnership model has a
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PAYG technology platform company partnering with an MFI or commercial bank that
provides the end-user financing, with the PAYG company supplying the technology
infrastructure, equipment, and servicing network. The agent-MFI model links PAYG
equipment delivery directly to MFIl-administered instalment loan products, with
repayments collected through the MFI’s existing mobile money infrastructure. This
model is particularly relevant where MFIs have established rural branch networks and
borrower relationships but lack independent PAYG technology capability.

Payment structure flexibility is central to PAYG’s inclusion advantage. Established
PAYG markets offer users daily, weekly, or monthly payment options; deposit-plus-
instalment models where a refundable security deposit reduces ongoing payment
amounts; and step-down models where instalment amounts decrease as the
principal reduces, aligning with users’ expectations of improving affordability over
the repayment period.

3.3.2 Global Evidence and Applications

Pay-As-You-Go models have been deployed at scale across more than 30 countries
since 2012, with the global off-grid solar PAYG market alone reaching an estimated
30 million active customers by 2023 and cumulative asset financing exceeding USD 2
billion (GSMA, Off-Grid Solar Market Trends Report, 2021). The global evidence base
is now sufficiently mature to distinguish the conditions under which PAYG markets
scale rapidly from those in which they stagnate, providing a rigorous evidence
foundation for Rwanda’s cooling PAYG programme design.

M-KOPA, d.light, BBOXX, Fenix International, and Engie Energy Access collectively
represent the global vanguard of integrated PAYG market development, with
combined portfolios across East and West Africa, South Asia, and Southeast Asia
reaching more than 5 million active customers. IFC’s dedicated PAYG investment
programme has committed more than USD 500 million in wholesale credit lines to
PAYG operators across emerging markets, with average portfolio-at-risk for PAYG
solar portfolios documented at 6 to 9 percent across its investee companies, lower
than equivalent microfinance portfolios in the same geographies (IFC, Cooler Finance
Report, 2024, p. 38). This performance differential is attributed directly to the smart
meter lockout function, which provides continuous credit risk management that
conventional microfinance collateral mechanisms cannot match.

In South Asia, Grameen Shakti in Bangladesh deployed PAYG-adjacent solar home
systems to more than 4 million rural households through a group liability model that
combined mobile money collection with MFI field agent oversight, demonstrating
that PAYG structures can achieve portfolio-at-risk levels below 5 percent in markets
with very limited mobile money penetration when group social collateral supplements
technology-based risk management. In Southeast Asia, the off-grid solar PAYG market
in the Philippines, deployed through Sun King and Angaza technology platforms,
demonstrated that PAYG products can cross from household to productive use
applications, including small refrigeration and water pumping, without significant
changes to the underlying payment collection infrastructure when the smart meter
hardware is appropriately calibrated for the target asset type.
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3.3.3 Advantages and Disadvantages

Advantages

PAYG’s structural advantage over conventional lending instruments lies in its funda-
mental redesign of the credit relationship: rather than requiring borrowers to demon-
strate accumulated creditworthiness before gaining access to an asset, PAYG builds
creditworthiness progressively through the act of repayment itself, using the asset’s
smart meter as both collateral substitute and payment enforcement mechanism. This
inversion of the conventional lending model is not merely a product innovation, it is
a structural solution to the information asymmetry and collateral gaps that system-
atically exclude informal operators and low-income users from conventional finance.
The following advantages reflect this architecture and explain why PAYG has become
the dominant financing model for productive asset access in markets characterised
by irregular income flows, limited formal credit penetration, and insufficient collateral
ownership.

* Eliminates the upfront cost barrier entirely, making cooling equipment acces-
sible to users who have zero accumulated savings and no formal collateral
assets but who have regular small income flows from market trading, season-
al harvests, or daily business activity that can service incremental payment
obligations.

* Aligns payment timing structurally with user income flows through flexible
scheduling, meaning weekly, market-day, or harvest-cycle instalments, in a
way that fixed monthly loan repayment obligations are not. This temporal
alignment with actual income events is the core mechanism through which
PAYG reduces default risk relative to conventional microfinance products.

« Smart meter-enabled lockout management provides effective credit risk con-
trol without legal enforcement, making PAYG commercially viable in markets
where formal debt recovery is slow and expensive.

* Mobile money integration enables cashless collection at scale across existing
digital financial infrastructure, eliminating the field collection overhead that
makes conventional rural microfinance operationally costly and restricts geo-
graphic reach.

* Strong structural inclusion dynamics. PAYG mobile payment structures are
uniquely aligned with the income patterns and payment behaviour of infor-
mal food traders and micro-entrepreneurs who are structurally excluded from
PCG-backed and blended finance products.

* Generates documented credit history data as a by-product of programme
operation. Completed PAYG repayment records constitute a formal financial
transaction history for previously unbanked or informally banked users, po-
tentially qualifying PAYG graduates for access to conventional credit products
that were structurally inaccessible before programme participation.

Disadvantages

PAYG’s inclusion advantages are real but conditional: they depend on a set of eco-
system, regulatory, and technology prerequisites that are not always in place and
cannot be assumed away in programme design. The following disadvantages are not
peripheral concerns but defining trade-offs inherent to the model, and they explain
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why PAYG functions most effectively as one component of a diversified financing
portfolio,reaching the market segments that PCGs and blended finance structurally
can not, rather than as a comprehensive standalone solution applicable across all
cooling demand segments.

* Regulatory uncertainty in many markets. Where national financial regulators
have not issued explicit guidance clarifying the legal treatment of lease-to-
own financing by non-bank entities, investors and vendors face classification
uncertainty that demonstrably suppresses DFI wholesale credit commitments
and market entry.

* The effective cost of capital to end users is typically higher than equivalent
conventional loan products, reflecting premiums charged for payment conve-
nience, smart-meter technology, mobile collection infrastructure, and remote
portfolio management. This premium must be offset through DFI wholesale
credit subsidies or RBF co-financing for the most price-sensitive user seg-
ments.

* Asset standardisation requirement. PAYG works best for scalable, stan-
dardised equipment where smart metering is technically straightforward and
remote lockout is reliable. Large, site-custom cold room installations with
bespoke structural configurations are harder to integrate into standard PAYG
product frameworks.

* Ecosystem dependency constrains rural scale-up. PAYG at scale requires
accredited vendors, qualified installation and maintenance technicians, and
reliable mobile money coverage in every district served.

3.4 Blended Finance

3.4.1 How It Works

Blended finance is best understood not as a financing instrument in its own right, but
as a capital structuring technigue. The insight it operationalises is straightforward:
many investments that generate clear public benefits, including reduced food loss,
lower emissions, and improved public health, cannot attract commercial financing at
commercially viable rates because the returns available to private investors do not
fully capture the social value they create. Concessional capital, placed strategically
in a facility’s capital structure, adjusts the risk-return profile that commercial co-
investors see, making viable what would otherwise be uncommercial.

Five distinct blending mechanisms are deployed in practice, each targeting a
different dimension of commercial investor hesitation. First-loss tranche structures
place concessional capital, typically 10 to 25 percent of total facility capital, in a
subordinated position that absorbs losses ahead of commercial investors. A USD 10
million cold chain blended finance facility might be structured with USD 2 million in
DFI first-loss capital, USD 3 million in concessional development bank subordinated
debt at 3 to 4 percent, and USD 5 million in commercial senior debt at market
rates, such that the commercial lenders face zero impairment until the DFI buffer
is exhausted. Concessional interest rate subsidies provide below-market loans from
DFI or government sources to reduce the blended average cost of the capital stack,
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potentially bringing effective borrowing costs from 12 to 14 percent commercial rates to
6.5 to 7 percent blended rates. Tenor extension mechanisms address the fundamental
mismatch between cold chain asset lifecycles of 15 to 20 years and the 3 to 5 year
commercial lending tenors that dominate many developing country financial sectors,
with DFI and development bank participation enabling 8 to 15 year financing tenors
that reduce annual debt service. Technical assistance grants, typically 2 to 5 percent
of facility size, fund project preparation, feasibility studies, and capacity building that
reduce transaction costs. Currency hedging facilities, particularly relevant for cross-
border DFI co-lending in dollar or euro, reduce the foreign exchange risk premium
that would otherwise make DFI hard-currency lending economically unattractive for
Rwandan franc-denominated cold chain borrowers.

3.4.2 Global Evidence and Applications

Blended finance has been deployed at significant scale across emerging markets
through multilateral development banks, DFIs, and climate finance facilities. The
Convergence Blended Finance Database documents more than 600 blended finance
transactions since 2000, with a combined committed capital of approximately USD
200 billion and an average leverage ratio of 4.4 times blended concessional to
commercial capital across documented transactions (Convergence, Blended Finance
Report, 2024, p. 15). For food systems and agriculture, where cooling infrastructure
sits, the average leverage ratio is somewhat lower at 3.2 times, reflecting the higher
perceived risk and longer payback periods of agricultural infrastructure relative to,
for example, renewable energy.

The Climate Investment Funds (CIF) programmes, operating across 72 developing
countries, have deployed blended finance structures totalling more than USD 8.3
billion in concessional capital, mobilising an additional USD 57 billion in co-financing
from multilateral development banks and private sources. The CIF’s dedicated Private
Sector Facility has demonstrated that well-structured concessional first-loss tranches
of 10 to 20 percent of total facility capital are sufficient to bring commercial investors
into sectors they would otherwise avoid, including smallholder-linked agribusiness,
food processing, and cold chain infrastructure. In countries including India, Mexico,
and Indonesia, the CIF has specifically supported blended finance facilities for
agricultural value chain infrastructure, including cold storage and food processing,
that achieved leverage ratios of 5 to 8 times against concessional inputs.

The IFC’s Blended Finance Operations Report (2023) documents that across its
blended finance portfolio, the weighted average effective interest rate reduction
attributable to concessional capital participation is 4.2 percentage points, bringing
otherwise commercially unviable investments within the bankable range for target
borrowers. For cold chain and food system investments specifically, the IFC has
deployed blended structures in India (cold storage for dairy and horticulture),
Ghana (mango and vegetable cold chain), and Peru (export-grade fish cold chain),
with each programme documenting that concessional first-loss tranches were the
specific mechanism that enabled commercial co-investor participation rather than
the blended interest rate alone.
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3.4.3 Advantages and Disadvantages

Advantages

Blended finance derives its analytical distinctiveness from its role as a capital struc-
turing approach rather than a financing instrument in the conventional sense: it does
not lend, guarantee, or subsidise directly, but reconfigures the risk-return profile of a
transaction so that capital that would otherwise not flow to a development-relevant
investment is rendered commercially viable. In doing so, it simultaneously achieves
two objectives that no single-instrument approach can replicate: it reduces the ef-
fective cost of capital to end borrowers through concessional tranche participation,
and it mobilises commercial and institutional co-investment at multiples of the con-
cessional input. The following advantages reflect this structural logic and explain why
blended finance consistently achieves the highest leverage ratios among the instru-
ments reviewed in this report.

* Crowd-in ratios of 4 to 10 times concessional capital input represent the high-
est leverage available among the instruments reviewed, maximising the devel-
opment impact of limited public finance while creating a pathway to a market
in which commercial capital operates without ongoing subsidy.

» Effective borrowing cost reduction to 6.5 to 8 percent addresses the primary
financial barrier for mid-market and infrastructure-scale cooling investments
including agribusiness exporters, dairy processors, and shared cold storage
hub operators who can service debt at these blended rates but not at 12 to 18
percent commercial terms.

* Flexible structuring allows the blending mechanism to be calibrated specifi-
cally to the binding constraint for each investment, whether credit risk, cost
of capital, or tenor mismatch.

» Longer financing tenors of 8 to 15 years align with the operational lifecycle of
cold chain assets, reducing annual debt service burden compared to typical
short commercial tenors.

Disadvantages

The transaction architecture that enables blended finance to achieve high lever-
age and significant cost reduction simultaneously is also the source of its princi-
pal constraints. Coordinating first-loss positions, concessional tranches, and com-
mercial co-lending within a single documented facility requires legal, financial, and
institutional complexity that imposes real costs in time, advisory expenditure, and
minimum transaction scale. These are structural features of the model (not imple-
mentation inefficiencies) and they explain why blended finance is most effective as
a second-stage instrument, deployed after near-term anchor mechanisms have es-
tablished a pipeline of bankable transactions and generated the sector performance
data that reduces DFI structuring risk and transaction cost.

 Complex multi-party structuring: negotiating and documenting first-loss posi-
tions, concessional tranches, and commercial co-lending within a single facil-
ity requires significant legal advisory and DFI coordination capacity, adding
typically 6 to 9 months and substantial transaction costs to facility develop-
ment.

* Transaction timelines of 9 to 18 months to financial close make blended fi-
nance unsuitable as a near-term market activation instrument. It requires pri-
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or instrument deployment to have established a pipeline of bankable projects
before blended finance structuring can begin productively.

*  Minimum viable transaction size. Transaction costs make blended finance
economically unviable for individual facility sizes below approximately USD 1
to 2 million, structurally limiting the mechanism to mid-market and infrastruc-
ture-scale investments.

* Concessional subsidy capture risk. If interest rate floors, spread requirements,
and borrower pass-through covenants are not carefully specified in the facili-
ty agreement, financial intermediaries can appropriate the affordability bene-
fit as margin improvement rather than passing it to end borrowers.

3.5 Public-Private Partnerships (PPPs)

3.5.1 How It Works

The fundamental challenge PPPs address in cold chain financing is a mismatch
between public capacity and private capability. Governments typically have the
mandate, the demand pipeline, and the land. Private operators typically have the
operational expertise, the technology, and the incentive structures to maintain
equipment performance over time. What neither has, acting alone, is the combination
of both. A PPP is a contractual structure that assembles them.

Three PPP structures are directly relevant for cold chain financing. The Build-Operate-
Transfer (BOT) structure has a private developer financing and constructing a cold
storage facility entirely at its own cost and operational risk, operating the facility
under a concession agreement for a defined period, typically 15 to 25 years for cold
chain infrastructure, recovering its investment through user charges or government
service payments, and transferring the completed asset to government ownership
at the end of the concession period. The government’s role in a BOT arrangement
is to provide the land or site, grant the concession licence, specify minimum service
standards, and commit to minimum throughput volume guarantees or anchor service
purchase agreements that provide the revenue floor necessary for private operator
financing. The Design-Build-Finance-Operate (DBFO) structure has the government
specifying the service output it requires and contracting a private operator to
design, build, finance, and operate the infrastructure to deliver that output against a
periodic unitary payment. The Cold Chain Service Agreement or Output-Based Aid
(OBA) structure is the most immediately actionable variant: the government enters
into long-term service purchase agreements with accredited private cold chain
operators, committing to purchase storage services at defined rates for a defined
period, providing the contractually guaranteed revenue stream that enables private
operators to arrange financing for the facility without requiring government capital
expenditure.

The financial architecture of a cold chain PPP typically comprises equity of 15 to
30 percent of total capital provided by the private operator, senior debt of 50 to
65 percent provided by DFIs or commercial banks with credit enhancement, and
subordinated or mezzanine finance of 15 to 25 percent bridging the equity and senior
debt tiers. DFI participation in the debt tranches is the mechanism through which
cold chain PPPs access financing at commercially viable rates in markets where
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purely commercial lending for cold chain infrastructure is not yet available.

3.5.2 Global Applications and Evidence

Public-Private Partnerships for cold chain and food logistics infrastructure have
been implemented across developing economies with a growing and increasingly
documented evidence base. The World Bank’s Private Participation in Infrastructure
(PPI) database records more than 350 PPP transactions in agribusiness and food
logistics infrastructure across developing countries since 2000, with combined
private capital commitments exceeding USD 15 billion. Cold chain-specific PPPs,
while a smaller subset, have accelerated significantly since 2015 as governments
increasingly recognise that direct public procurement of cold storage assets creates
maintenance and operational sustainability challenges that PPP structures are better
positioned to address.

In India, the National Centre for Cold-Chain Development (NCCD) has structured more
than 40 BOT-type cold storage PPPs across 12 states under the Pradhan Mantri Kisan
Sampada Yojana programme, mobilising approximately USD 800 million in private
cold chain investment against government viability gap funding of approximately
USD 120 million, a leverage ratio of nearly 7 times. The programme’s design, where
the government provides land, regulatory clearances, and viability gap funding to
bridge the gap between project returns and the commercial return threshold, while
the private operator provides all capital expenditure and retains operating revenue
risk, is the globally documented template for cold chain PPP structuring in agricultural
markets.

In Latin America, the Inter-American Development Bank has supported Cold Chain
PPP programmes in Colombia, Peru, and Mexico for horticultural and dairy cold chain
infrastructure, documenting that government offtake commitments covering 40 to
60 percent of a facility’s capacity for the first five years of operation are sufficient to
bring privately financed cold chain facilities to financial close in markets where purely
commercial cold chain investment would not occur. The IFC’s Cold Chain Advisory
Practice has provided transaction advisory support for PPP cold chain structuring
in Vietnam, Pakistan, and Nigeria, with each programme confirming that the BOT
structure with government offtake anchor is the commercially viable model for
greenfield cold chain investment in emerging markets.

3.5.3 Advantages and Disadvantages

Advantages

PPPs derive their value not from reducing the cost of capital per se, but from con-
verting government service commitments into bankable contractual revenue streams
against which private operators can raise financing, therefore mobilising private cap-
ital and transferring construction, operational, and maintenance risk to the private
sector without requiring direct public expenditure on asset ownership or manage-
ment. This risk reallocation is the instrument’s core logic: government defines the
service outcome it requires; the private operator assumes responsibility for financing
and delivering it; and the long-term contractual structure aligns incentives with per-
formance over the full operational lifecycle of the asset. The following advantages
reflect this distinctive architecture and explain why PPPs are particularly suited to
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capital-intensive cold chain investments that exceed government budget capacity
for direct procurement.

* Mobilises private capital at scale for capital-intensive infrastructure that ex-
ceeds government budget capacity for direct procurement, while reducing
the contingent liability on the government balance sheet relative to direct
public borrowing for infrastructure.

* Transfers construction risk, operational risk, equipment maintenance risk, and
technology obsolescence risk to the private sector partner, who faces direct
financial consequences from poor performance and has stronger operational
incentives than public sector asset management structures.

* Government service purchase or offtake commitments convert public pro-
curement intent into bankable contractual revenue streams, enabling private
operators to arrange commercial and DFI financing that would not be avail-
able against speculative market demand projections.

 Long-term performance contracts of 10 to 25 years align incentive structures
with cold chain infrastructure operational lifecycles, eliminating the under-in-
vestment in maintenance that characterises government-owned cold chain
facilities managed under annual budget cycles.

Disadvantages

The contractual and financial architecture that gives PPPs their risk reallocation and
capital mobilisation advantages imposes preparation timelines, negotiating capacity
requirements, and minimum transaction scale thresholds that distinguish them from
the near-term instruments in Rwanda’s cooling finance portfolio. These constraints
are not indicators of instrument weakness but reflect the structural demands of per-
formance-based contracting with long-term private financing: the same contractual
rigour that makes PPP revenue streams bankable to private investors also requires
careful legal structuring that cannot be rushed without creating risks of inadequate
risk allocation or private sector capture. The following disadvantages explain why
PPP preparatory development must begin immediately even though first transac-
tions fall at the medium-term horizon.

* Preparation timelines. PPP framework development, feasibility study, trans-
action structuring, legal documentation, and financial close typically require
12 to 24 months from programme initiation, making PPPs unsuitable for near-
term market activation even in an enabling regulatory environment.

« Government negotiating capacity requirements. Equitable PPP risk allocation
requires government counterpart negotiators with sufficient legal and finan-
cial expertise to prevent private sector capture of upside revenue streams
through information asymmetry.

* Revenue certainty for private operators requires binding government offtake
commitments that create contingent fiscal liabilities. Poorly designed volume
guarantees have caused significant government losses in PPP programmes
across developing economies.

*  Minimum project size constraint. Transaction costs make PPP structures eco-
nomically unviable below approximately USD 2 to 5 million in total project
capital.
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3.6 Green and Thematic Bonds

3.6.1 How It Works

A green bond is a conventional bond with a constraint attached: the proceeds must
go to projects with verified environmental benefits, and the issuer must report
annually on how that commitment has been honoured. That constraint, which is the
instrument’s defining feature, is also the source of its value. It allows issuers to signal
credibly to the growing pool of ESG-mandated institutional investors that their capital
will be directed to climate-relevant assets rather than the general balance sheet, and
it creates an accountability structure that conventional bonds do not carry.

The issuance process follows a clearly defined sequence. Framework development,
typically requiring three to six months, involves the issuer developing a Green Bond
Framework defining the eligible project categories and specific environmental
eligibility criteria for each. For cold chain and solar assets, the eligibility criteria specify:
minimum energy efficiency performance for qualifying cold rooms expressed relative
to a defined baseline; maximum refrigerant GWP values consistent with the Kigali
Amendment phase-down trajectory; quantified food loss reduction for each eligible
cold room expressed in tonnes per year and converted to lifecycle GHG emission
savings; and minimum renewable energy content for solar-cold chain bundled
systems. Following framework development, an independent Second Party Opinion
from providers such as Sustainalytics, DNV, or CICERO assesses the framework against
the ICMA Green Bond Principles. Alternatively, full CBI certification under the Climate
Bonds Standard provides a more rigorous and internationally recognised assessment.
After external review comes credit rating and regulatory registration with the relevant
capital markets authority. An investor roadshow involving structured presentations to
domestic institutional investors and international DFI cornerstone investors follows.
The bond is then issued and enters an ongoing reporting and compliance phase
requiring annual allocation and impact reporting for the full tenor of the instrument.

A critical structural insight for cold chain green bond programmes is that bundling
cold room installations with solar photovoltaic systems generates dual and mutually
reinforcing eligibility. Solar-powered cold rooms produce two categories of
verified environmental benefit: avoided grid-related GHG emissions from the solar
generation component, and avoided food loss GHG emissions from the cold chain
operation component. This dual-benefit architecture strengthens environmental
eligibility under both ICMA GBP and the CBI Climate Bonds Standard simultaneously,
broadens investor appeal by combining two familiar and well-evidenced asset types,
and improves the financial viability of cold room operators by materially reducing
operational energy costs.

3.6.2 Global Evidence and Applications

The global green bond market reached a cumulative issuance of more than USD 2
trillion by the end of 2023, with annual issuance exceeding USD 500 billion in 2023 for
thefirst time (Climate Bonds Initiative, State of the Market Report, 2024). Development
bank issuers, including the World Bank, EIB, ADB, and national development banks,
account for approximately 25 percent of outstanding global green bond supply and
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have been the primary driver of market development in emerging economies, where
the institutional credibility and credit enhancement that development banks provide
is essential for establishing investor confidence in new issuance jurisdictions.

For food systems and cold chain infrastructure specifically, green bond eligibility has
expanded significantly since the publication of the CBI's Food and Land Use Criteria
in 2022, which established the first internationally recognised eligibility framework
for cold chain investments. Under the CBI framework, cold rooms and refrigerated
logistics infrastructure qualify for green bond proceeds when they demonstrate
measurable food loss reduction relative to a defined baseline, use refrigerants
compliant with the Kigali Amendment phase-down trajectory, and meet minimum
energy efficiency performance standards. The World Bank’s Food and Agriculture
Global Practice has issued dedicated agricultural green bonds totalling USD 3.4 billion
since 2020, a portion of which has financed cold chain and food storage infrastructure
in developing countries under the CBI Food and Land Use Criteria.

International Finance Corporation’s green bond programme, the world’s largest
private sector green bond issuer with cumulative issuance exceeding USD 12
billion, has specifically financed sustainable cold chain and food systems projects
in emerging markets including India, China, Brazil, and Vietnam, documenting that
bundled portfolios combining solar energy and cold chain assets generate the
strongest environmental eligibility scores and the most competitive pricing among
ESG investors because they deliver two independently verifiable climate benefits
(avoided grid emissions from solar plus avoided food loss emissions from cold chain)
within a single instrument.

The AfDB’s Sustainable Finance Initiative, which provides technical assistance and
first-loss guarantees to green bond issuers across Africa, has certified 14 national
development bank green bond frameworks across the continent and documented
that development banks with existing DFI relationships and credit enhancement
programmes can achieve green bond pricing within 20 to 50 basis points of equivalent
conventional bonds from the same issuer, significantly lower than the pricing premium
that market participants initially anticipated for African green bond issuers.

3.6.3 Advantages and Disadvantages

Advantages

Green bonds occupy a structurally distinct position in Rwanda’s cooling finance port-
folio: unlike instruments that restructure risk, subsidise returns, or extend conces-
sional credit, they access fundamentally different pools of capital such as institu-
tional investors with explicit environmental, social, and governance (ESG) mandates,
collectively managing over USD 30 trillion in green and sustainability-linked fixed
income that conventional development finance instruments cannot reach. Their val-
ue is therefore not substitutive but additive: they do not replace concessional finance
but provide a market-based scaling mechanism capable of mobilising capital at a
volume and sustainability that subsidy-dependent instruments cannot replicate over
the long term. The following advantages explain why green bonds are an essential
structural component of Rwanda’s cooling finance architecture rather than an op-
tional future enhancement.

* Provides access to deep and growing international ESG investor pools includ-
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ing pension funds, insurance companies, sovereign wealth funds, and dedicat-
ed green bond asset managers collectively managing over USD 30 trillion in
green and sustainability-linked fixed income, actively seeking climate-aligned
emerging market issuances.

* Scales effectively for large aggregated portfolios by enabling the bundling
of multiple individually small cold room and solar installations under a single
issuance framework, creating the minimum scale thresholds that institutional
investors require while converting distributed small assets into a market-ac-
cessible instrument.

* Creates a self-reinforcing programme mechanism. Once the green bond
framework is established and the first issuance is completed, subsequent
issuances as the eligible portfolio grows require substantially less framework
development effort and investor education cost, creating a progressively low-
er-cost recurring financing channel.

Disadvantages

Access to deep institutional investor pools comes at the cost of preparation require-
ments, issuance timelines, and minimum portfolio scale thresholds that are structural
features of capital market instruments rather than design deficiencies. These con-
straints are the direct consequence of the accountability architecture such as use-of-
proceeds restrictions, external review, annual impact reporting that gives green bonds
their credibility with institutional investors and distinguishes them from conventional
bonds. The following disadvantages explain why green bond development is appro-
priately positioned at the long-term horizon of Rwanda’s portfolio, and equally why
framework development must begin immediately: the preparation timeline is fixed
by capital market process requirements, and any delay in starting translates directly
into delay in first issuance.

* High fixed transaction costs of approximately USD 200,000 to 400,000 per
issuance cycle for framework development, external review, rating update,
regulatory registration, and ongoing annual reporting make small issuances
uneconomic. The minimum economically viable issuance size for international
market access is typically USD 20 to 50 million.

* Long development timeline of 18 to 24 months from framework initiation to
first issuance, plus 12 to 24 months of prior instrument deployment to accu-
mulate the eligible asset portfolio, means the instrument is realistically avail-
able within the 36 to 48 month horizon and requires immediate preparatory
action to be accessible within a credible programme timeframe.

« Dependence on institutional investor depth. In nascent capital markets, the
domestic institutional investor base may be limited, making international DFI
cornerstone participation essential for initial issuances.

3.7 Cross-Cutting Success Factors from Global Evidence

Across regions, income levels, and institutional contexts, the global evidence base
reveals four consistent determinants of programme success (World Bank, Energy
Access Review, 2023; IFC Cooler Finance Report, 2024; IRENA PAYG Brief, 2020;
Clean Cooking Alliance RBF Evaluations, 2020 to 2023). These factors apply across
all six mechanisms reviewed above and provide the analytical foundation for the
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portfolio design and sequencing strategy in Section 6.

Regulatory clarity as a catalyst for market formation.

Countries that issued explicit guidance on PAYG financing, lease-to-own structures,
equipment efficiency standards, and consumer protection mechanisms experienced
significantly faster uptake than jurisdictions where regulatory ambiguity persisted.
Adoptionratesinregulated environments were 50 to 100 percent higher within the first
two to three years than in comparable markets where legal uncertainty discouraged
entry (IRENA, PAYG Brief, 2020). In Kenya, the Energy Regulatory Commission’s
issuance of explicit PAYG product licensing guidelines directly preceded a doubling of
DFI wholesale credit commitments within 18 months. In Uganda, the 2019 regulatory
clarification preceded a surge in credit from FMO, Oikocredit, and Triodos within 12
months.

Vendor and service ecosystem quality as a non-negotiable condition.

Financing initiatives scaled sustainably only where credible suppliers, trained
technicians, and reliable after-sales service networks were already in place (IFC,
Cooler Finance Report, 2024). Cooling assets are operationally sensitive; failures affect
incomes, food security, and health outcomes directly, and lenders internalise vendor
risk in credit assessments even when guarantees or subsidies reduce the financial
risk. The CLASP Global LEAP Awards programme, distributing over 270,000 off-grid
refrigerators, fans, TVs, and solar water pumps across Bangladesh, Kenya, Rwanda,
Tanzania, Uganda, Senegal, and Zambia since 2006, demonstrates that quality
assurance frameworks which certify vendor performance and product standards can
function as a risk mitigation mechanism directly supporting access to finance.

Inclusion requires intentional design.

Programmes that successfully reached women, low-income users, and informal
operators did so through deliberate design features rather than assumptions of
trickle-down access. Reserved subsidy windows, repayment structures aligned
with irregular cash flows, simplified application processes in local languages, and
group guarantee mechanisms are the specific design features that achieve inclusion
outcomes, not general programme accessibility (Clean Cooking Alliance, Gender
Study, 2022; World Bank, RBF Inclusion Review, 2023).

Portfolio approaches outperform single-instrument strategies.

No single financing instrument can address the full diversity of cooling demand across
income groups, market segments, and use cases. Countries that achieved sustained
market transformation consistently deployed multiple complementary instruments in
parallel, aligning each mechanism to the market segment and risk profile it naturally
serves. Sub-Saharan Africa’s clean cooking experience illustrates this clearly:
countries deploying multiple simultaneous instruments, including RBF grants, PAYG
consumer finance, PCG-backed SME lending, and carbon credit revenue, achieved
significantly faster and more resilient market development than those relying on a
single mechanism.
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4. REGIONAL APPLICATIONS AND EVIDENCE:
EAST AND SUB-SAHARAN AFRICA

What a financing instrument achieves in optimal conditions, documented in global
programme evaluations and development bank reviews, is an important starting
point. It is not a sufficient basis for deployment decisions. The institutions, regulations,
income patterns, and market structures of East Africa are different enough from global
programme contexts that a separate regional evidence filter is analytically necessary.
This section applies that filter: documenting how each of the six instruments has
been deployed across East and sub-Saharan Africa, what specific programmes have
actually delivered, and what the resulting implementation experience reveals about
the design conditions that determine success in markets broadly comparable to
Rwanda’s.

The programmes documented in this section were selected against three criteria.
First, they must have reached deployment scale beyond a controlled pilot, meaning
they involved real capital at risk and produced real performance data. Second, they
must have documented evidence quality of Grade A or B as defined in Section 2.2.
Third, they must represent at least one of the six financing mechanisms reviewed in
Section 3, with preference for programmes in East African Community (EAC) member
states or countries with direct institutional connections to Rwanda’s financial sector
architecture. Regional evidence for each instrument feeds directly into the scoring
and prioritisation in Section 6, where it is integrated alongside Rwanda’s own local
precedents to produce the deployment feasibility assessments.

4.1 Partial Credit Guarantees: Regional Replication Evidence

PCGs have been deployed across East and sub-Saharan Africa in progressively
sophisticated forms. Four programmes provide the most analytically significant
regional evidence for Rwanda’s cold chain PCG facility design.

The Uganda Agricultural Credit Facility (ACF) is a co-funded government-commercial
bank PCG scheme administered through the Bank of Uganda in partnership with the
Ministry of Finance. Capitalised at approximately USD 35 million from government
budget and donor contributions, the facility provides partial guarantees on agricultural
loans extended by eight commercial banks and four MFIs. Coverage ratios are set at
50 to 60 percent for crop and livestock finance and 60 to 75 percent for agricultural
processing investments, reflecting higher perceived risk in the processing sub-sector.
The ACF demonstrably reduced average agricultural commercial lending rates from
approximately 22 percent before the facility to 12 to 14 percent for guaranteed
portfolios, achieving precisely the cost-of-capital reduction that a cooling-sector
PCG is designed to generate. By 2023, the ACF had supported over 12,000 loans
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with a cumulative portfolio of approximately USD 180 million and a loss rate under 4
percent across the guaranteed book, demonstrating both developmental reach and
financial sustainability over a multi-year operating period.

The Kenya AGRA Partial Credit Guarantee Scheme is administered in partnership
with KCB, Equity Bank Kenya, and Co-operative Bank, and provides 50 percent
coverage on smallholder-linked agribusiness loans with a focus on post-harvest value
addition. Independent evaluation of the programme documented that guaranteed
loan portfolios experienced 40 to 60 percent higher approval rates for agribusiness
investments than comparable unguaranteed applications at the same institutions.
This distinction matters analytically: the PCG’s value is in expanding the frontier
of bankable projects, not in cheapening finance for transactions that would have
occurred regardless.

The Tanzania TADB Agricultural Credit Guarantee, administered by the Tanzania
Agricultural Development Bank, targets smallholder-linked agribusiness SMEs in
post-harvest processing, storage, and marketing, the sub-sectors most directly
analogous to Rwanda’s cold chain investment need. A dedicated cold chain and food
storage guarantee window established in 2022 has demonstrated that cold storage-
specific PCG facilities can activate commercial bank lending in markets where
lenders previously considered the sector too operationally complex to appraise and
collateralise.

The ADB Risk Participation Programme, operating across 37 MFIs in 17 countries,
reached 7.7 million borrowers over its programme life with zero portfolio-level
defaults recorded against the guarantee fund (ADB, Credit Guarantee Programme
Evaluation, 2023, p. 34). Three design principles drove this performance: coverage
ratios calibrated at 50 to 70 percent to maintain lender discipline without eliminating
lender exposure; portfolio-level guarantee structures that reduced administrative
friction and enabled participating MFIs to build qualifying loan books efficiently;
and scheduled coverage ratio reductions as sector performance data accumulated,
creating a graduated transition from guarantee-supported to purely commercial
lending within the programme’s operational lifetime. These design principles are
directly transferable to Rwanda’s cold chain PCG facility design.

The transferable lessons from these regional deployments are consistent. Coverage
ratios of 50 to 70 percent maintain lender discipline while providing sufficient loss
absorption to activate lending in unfamiliar sectors. Collateral restriction clauses
must be contractually embedded at programme inception because participating
banks will otherwise maintain their standard collateral requirements regardless of
guarantee status, capturing the subsidy at the institutional level rather than passing
it to borrowers. Commission fees must be capped or subsidised from grant sources
from the outset to prevent erosion of the affordability improvement the mechanism
is designed to generate.

4.2 Results-Based Financing: Regional Replication Evidence
RBF has been deployed more extensively in East and sub-Saharan Africa than any

other financing instrument in the portfolio reviewed here, and the region provides a
rich and directly transferable evidence base spanning energy, clean cooking, water,

Global Financial Mechanism for Sustainable Cooling and Refrigeration Applicable to Rwanda | Policy and Investment Assessment Study




and productive use applications.

The Uganda Energising Development (EnDev) programme, jointly implemented by
GlZ, SNV, and national energy agencies, deployed RBF for solar home systems and
productive use appliances across Uganda, Tanzania, Ethiopia, Rwanda, and six other
sub-Saharan African countries. In Uganda specifically, the RBF component used a
per-connection output-based subsidy structure with independent verification by
accredited field agents, achieving a 94 percent disbursement efficiency rate, meaning
94 cents of every programme dollar reached verified beneficiaries as effective subsidy,
while reaching over 180,000 households and 15,000 productive use enterprises.
Female beneficiary rates consistently exceeded 30 percent in districts where
women’s cooperative groups were designated priority offtakers. The programme’s
most transferable design lesson concerns verification agent accreditation systems:
by certifying field inspectors and subjecting their verification work to structured
random audit, EnDev effectively eliminated fraud while holding per-verification costs
below USD 15 per installation, a cost benchmark directly applicable to Rwanda’s
cooling RBF programme design.

The Kenya Advancing Biodigester Commercialisation (ABC) RBF Programme provides
the most directly applicable East African evidence on RBF deployed against capital-
intensive, technically complex productive-use assets directly analogous in character
to coldrooms. The programme disbursed RBF subsidies of approximately KES 30,000
to 60,000 per verified biodigester installation, covering 30 to 40 percent of capital
costs, using a verification protocol combining mandatory field inspection with biogas
production measurement data. The programme’s intentional inclusion architecture
offered premium RBF payments for installations in counties with historically low
adoption rates and in female-headed households, incentivising private companies
to serve beneficiary segments that would otherwise fall outside commercially viable
distribution territories. This premium payment mechanism produced a measurable
distributional shift: female household participation reached 34 percent in premium-
payment counties compared to 11 percent in standard-rate counties, providing direct
guantitative evidence of how subsidy design shapes beneficiary demographics and a
transferable model for Rwanda’s cooling RBF inclusion provisions.

The Tanzania Off-Grid Energy Market Accelerator (TOMA) deployed RBF co-
financing alongside EnDev in Tanzania using a challenge fund model that allocated
subsidies competitively to PAYG operators and off-grid solar vendors proposing the
most cost-effective deployment programmes. By exposing competing programme
designs to competitive evaluation before funding, TOMA demonstrated that market
competition for subsidy allocation improves cost-effectiveness and encourages
operational innovation. Tanzania’s considerably lower baseline institutional capacity
than Rwanda’s at TOMA'’s launch reinforces a critical analytical point: if RBF functions
effectively in Tanzania’s institutional environment, it is unambiguously feasible in
Rwanda’s more developed context.

The Rwanda Renewable Energy Fund (REF) RBF Window 5 and Clean Cooking
RBF programmes represent the most important regional evidence for the cooling
application and are documented here because the institutional infrastructure they
built is directly deployable for a cooling-sector facility. REF Window 5, administered
by BRD with financing from KOSAP and REG, deployed approximately RWF 29.24
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billion to subsidise 40 to 60 percent of off-grid solar system costs, achieving over
370,000 verified connections with a leakage rate under 3 percent maintained through
combined field verification and mobile money disbursement tracing (REG, Annual
Report, 2023, pp. 18 to 19). In parallel, clean cooking RBF programmes deployed
through the Clean Cooking Alliance and BRD reached over 500,000 households,
achieving a 28 percent female beneficiary rate through group guarantee mechanisms
and Kinyarwanda-language application processes (Clean Cooking Alliance, Rwanda
Case Study, 2022, p. 24). Together, these programmes established BRD’s full
operational RBF infrastructure: a network of accredited verification agents covering
all 30 districts; loT-enabled data integration from deployed units; mobile money
disbursement protocols with payment tracing; structured anti-fraud controls; and
a programme MEL framework compliant with international development finance
standards.

4.3 Pay-As-You-Go: Regional Replication Evidence

East Africa is the global reference region for PAYG market development at scale
and provides the most thoroughly documented evidence of the market formation
conditions, regulatory enablers, ecosystem requirements, and inclusion outcomes
achievable. Four programmes provide the most analytically significant evidence base
for a Rwanda cooling PAYG programme.

Kenya’s PAYG solar market grew from near zero to over 2 million cumulative
customers between 2012 and 2024, representing the world’s most mature and
thoroughly documented PAYG market evolution in a context directly comparable
to Rwanda in terms of mobile money penetration, income distribution, and informal
sector structure. M-KOPA, which pioneered the integrated PAYG model in the region,
reached 750,000 or more active customers by 2023 with collection rates consistently
above 90 percent across a portfolio funded by DFI wholesale credit from IFC, FMO,
and Norfund (M-KOPA, HBS Case Study, 2020, p. 3). The critical enabling factor in
Kenya’s market development trajectory was the Energy Regulatory Commission’s
issuance of explicit regulatory guidance on PAYG product licensing and lease-to-own
structure treatment under consumer protection law in 2018, which directly preceded
a doubling of DFI wholesale credit commitments to the sector within 18 months. This
causal sequence, where regulatory clarity preceded market formation rather than
following it, is the most important operational lesson from Kenya’s experience.

Uganda’s PAYG solar market followed a comparable trajectory, reaching over 800,000
active connections by 2023 with mobile money coverage enabling reach in rural
districts where conventional banking infrastructure is entirely absent. The National
Environment Management Authority’s 2019 clarification of lease-to-own product
treatment under consumer protection regulations directly preceded a surge in PAYG
operator market entry and a sharp increase in DFI wholesale credit commitments:
FMO, Oikocredit, and Triodos each increased Uganda PAYG credit line commitments
within 12 months of the regulatory clarification. This pattern, replicated in Uganda
after Kenya, confirms that regulatory clarity is a necessary structural precondition
for market formation in East African PAYG markets rather than merely a helpful
accompaniment.

Nigeria’s Koolboks represents the most directly applicable evidence of PAYG deployed
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specifically against cooling assets in a sub-Saharan African informal market context.
By 2024, Koolboks had deployed over 7,500 solar refrigeration units to small food
retailers, market vendors, and fish processors using weekly mobile money payment
schedules calibrated explicitly to market-day income cycles. Portfolio-at-risk across
the Koolboks book remained below 8 percent, which is lower than the portfolio-at-
risk on comparable microfinance products serving the same markets, demonstrating
that smart meter-enabled lockout management provides more effective credit risk
control in informal market contexts than conventional collateral-and-enforcement
approaches (Acumen, Koolboks Case Study, 2023, p. 2; GSMA, Innovation Fund
Report, 2024, p. 18). A significant share of Koolboks’ customer base consists of
women-led enterprises, reached by deliberately designing agent networks to engage
women’s market trader associations as distribution partners. This combination of
low portfolio risk, female enterprise reach, and cooling-specific application makes
the Koolboks model the single most directly relevant global precedent for a PAYG
cooling programme design.

Tanzania’s PAMIGA Solar Loans Study documented that vendor-microfinance
partnerships generate substantially better loan performance than standalone PAYG
models in agricultural contexts, by aligning repayment schedules with harvest income
cycles rather than imposing fixed calendar-date obligations (PAMIGA, Solar Loans
Study, 2022, p. 27). Across six Tanzanian MFI partners and four solar PAYG vendors,
MFI-linked PAYG products achieved default rates approximately 30 percent lower
than comparable standalone PAYG products serving the same income segments.
This 30 percent performance differential has direct implications for markets with
established agricultural MFI networks: MFI-linked PAYG structures that leverage
existing borrower relationships and group lending structures for social collateral
achieve demonstrably better outcomes than standalone PAYG models relying entirely
on smart meter enforcement.

4.4 Blended Finance: Regional Replication Evidence

Blended finance has been deployed across sub-Saharan African cold chain and food
system investments with documented results. Four regional programmes provide the
most analytically significant evidence.

The Renewable Energy Performance Platform (REPP) deployed blended concessional-
commercial capital through national development banks and commercial bank
partners in Rwanda, Kenya, Tanzania, Uganda, and six other sub-Saharan African
countries. The Rwanda REPP component, administered through BRD, supported 12
renewable energy SMEs with combined lending of approximately RWF 8 billion at
blended rates averaging 6.5 to 7 percent, compared to the 14 to 16 percent prevailing
commercial rates in Rwanda at the time of deployment, through a first-loss structure
in which REPP absorbed the first 15 percent of losses on the BRD-managed portfolio
(REPP Annual Report, 2023). This programme is directly relevant to Rwanda’s
cold chain blended finance design in three ways: it confirms that the institutional
architecture of DFI first-loss, BRD on-lending, and commercial bank co-lending is
operational within Rwanda’s regulatory framework; it demonstrates that the effective
rate reduction from approximately 15 percent commercial to 6.5 to 7 percent blended
is achievable in Rwanda’s specific market conditions; and it establishes BRD’s
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operational competency in administering multi-party blended finance on-lending
arrangements.

The African Development Bank’s Agricultural Finance Initiative has co-financed cold
chain and food processing investments in Kenya, Ethiopia, and Cote d’lvoire using
blended concessional-commercial structures, achieving leverage ratios of 4 to 7 times
against concessional inputs (AfDB, Agriculture Infrastructure Review, 2022, Table 4.1).
The AfDB’s Climate Finance Facility, which BRD has participated in as an on-lending
partner for agriculture and SME investments, provides a directly replicable structural
template for a Rwanda-specific cold chain blended finance window given BRD'’s
established AfDB counterpart relationship and the AfDB’s stated strategic interest in
scaling cold chain and food system investments in East Africa.

FSD Africa’s blended finance facility for agricultural SMEs in Kenya and Tanzania
documented that concessional first-loss tranches of 15 to 25 percent of total facility
capital were sufficient to catalyse commercial bank co-lending in markets previously
considered too risky for conventional agricultural finance, achieving leverage ratios
of 3.5 to 5 times against the concessional input. The facility explicitly targeted cold
chain and food processing SMEs as priority eligible sub-sectors, providing both
structural evidence and design precedent for the eligible investment categories,
verification requirements, and minimum borrower profiles applicable to Rwanda’s
cooling blended finance facility.

The AfDB’s Affirmative Finance Action for Women in Africa (AFAWA) fund
demonstrates that blended finance instruments can simultaneously pursue gender
targeting and cold chain investment objectives without compromising commercial
viability. AFAWA'’s blended finance window for women-owned agribusiness enterprises
in sub-Saharan Africa achieved 65 percent female enterprise reach while maintaining
financial sustainability for participating institutions, by combining first-loss DFI
capital with mandatory minimum portfolio allocation requirements for women-
owned enterprises written into the facility agreements of participating commercial
banks. The AFAWA design is directly relevant to the gender inclusion provisions that
Rwanda’s cold chain blended finance facility should embed.

4.5 Public-Private Partnerships: Regional Replication Evidence

Cold chain and food logistics PPPs have been implemented across sub-Saharan
Africa in progressively sophisticated forms. Four East African and Rwanda-specific
programmes provide the most analytically significant evidence.

Kenya’s Horticoola operates a cold chain logistics PPP in Kenya’s horticultural export
corridor, providing refrigerated collection, consolidation, and export logistics services
to smallholder horticulture farmers under a performance-based service agreement
with the Kenya Horticulture Competitiveness Programme. The private operator
provides the refrigerated transport, cold storage, and pre-cooling infrastructure at
its own capital cost, in exchange for a long-term concession to collect per-kilogram
service fees from exporting cooperatives against government-guaranteed minimum
throughput volumes. By 2023, the programme was generating approximately KES
400 million in annual throughput, demonstrating that cold chain-specific PPP service
agreements are commercially viable when underpinned by government throughput
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commitments.

Tanzania’s TADB cold storage PPP arrangements in the Iringa and Mbeya highland
agricultural districts used government land provision, regulatory facilitation, and
long-term service purchase commitments from the Small Industries Development
Organisation (SIDO) to attract private cold room operator financing for two facilities
of 500 to 1,000 metric tonnes each under 20-year BOT concession agreements. These
represent the first commercially financed cold chain facilities in those districts. The
critical design lesson: government land provision and service purchase commitments,
even without direct government capital expenditure, are sufficient to activate private
cold room financing when the regulatory and contractual framework provides
adequate revenue certainty.

Ethiopia’s Horticulture Development Corporation implemented a BOT-type PPP for
cold chain infrastructure at the Addis Ababa cut flower auction centre, with a private
operator providing the full capital expenditure for temperature-controlled receiving,
storage, and auction facilities in exchange for a 20-year government service contract
backed by mandated throughput from licensed exporters. The Ethiopian precedent
demonstrates that government export sector mandates can serve as sufficient anchor
demand to attract private cold chain financing in a sub-Saharan African context with
limited cold chain investment history.

Rwanda’s Zipline drone delivery programme is the most analytically important PPP
precedent for Rwanda’s cold chain financing architecture, not because it involves cold
chain directly, but because it demonstrates that the Government of Rwanda has both
theinstitutional willingness and contractual capacity to execute complex performance-
based service agreements with private operators delivering health logistics services
(Government of Rwanda, Public-Private Partnership Policy Framework, 2020; World
Bank, Rwanda PPP Review, 2022). Several structural features deserve examination
for their replicability. The government’s role as anchor purchaser through the Ministry
of Health service contract provided contractually guaranteed revenue that enabled
Zipline to raise USD 190 million in private capital from international impact investors
including Baillie Gifford and Temasek, demonstrating that government service
purchase commitments are sufficient to attract blue-chip private capital in Rwanda’s
market context. Performance metrics in the Zipline contract are precisely defined
and independently verifiable, covering delivery time, accuracy, coverage radius,
and temperature maintenance, which is exactly the kind of objectively verifiable
performance specification that cold chain service agreements for temperature-
controlled storage require. The arrangement preserves private sector operational
innovation while maintaining government control over service outcomes. The
programme scaled from a single Western Province pilot to national coverage within
three years. Applying these structural principles to MINAGRI-anchored cold chain
service agreements, with MINAGRI as anchor service purchaser, defined temperature
and utilisation metrics, private operator capital and operational autonomy, and BRD
co-financing support, is not a theoretical extrapolation but a direct institutional
extension of a model Rwanda has already operationalised.

4.6 Green and Thematic Bonds: Regional Replication Evidence

Green bond markets in sub-Saharan Africa have expanded significantly, with East
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Africa leading issuance activity. Three regional programmes provide the most
analytically significant evidence for Rwanda’s green bond development pathway.

Kenya’s Acorn Holdings green bond, issued in 2019 and expanded in 2021, raised a
combined KES 4.3 billion, approximately USD 33 million, through East Africa’s first CBI-
certified green bond on the Nairobi Securities Exchange, supported by FSD Africa’s
Green Bond Programme technical assistance and a GuarantCo credit guarantee that
brought the bond to investment grade (FSD Africa, Green Bond Programme Report,
2022; CBI, Acorn Holdings Certification, 2019). The structural lesson is the multi-asset
bundling strategy: multiple individually small eligible assets were aggregated under
a single ICMA-aligned use-of-proceeds framework, creating an issuance of viable
scale from assets that would each have been too small for standalone capital market
access. The investor composition, combining domestic pension funds and insurance
companies as anchor domestic investors with international DFI cornerstone investors
through a listed structure, is directly replicable for a Rwanda cold chain and solar
green bond.

Uganda’s Housing Finance Bank issued a combined gender and green bond in 2023,
supported by IFC and GuarantCo, raising UGX 150 billion, approximately USD 40
million, at 140 percent oversubscription. The Uganda issuance demonstrates that
smaller East African capital markets comparable in scale to Rwanda’s can successfully
issue and significantly oversubscribe green bonds from well-governed national
financial institutions, provided DFI anchor investor support and appropriate credit
enhancement are in place.

BRD issued Rwanda’s first Sustainability-Linked Bond (SLB) in September 2023, the
first SLB issued by a national development bank globally, raising FRW 30 billion,
approximately USD 24.8 million, on the Rwanda Stock Exchange with World Bank
credit enhancement (World Bank, Rwanda SLB Press Release, 2023; BRD, Annual
Report, 2023). The bond was oversubscribed by 110 percent and drew participation
from over 120 investors across local pension funds, asset managers, insurance
companies, MFls, and retail investors. The 2023 SLB and a planned cold chain green
bond are complementary rather than competing instruments: the SLB’s coupon
rate is linked to BRD’s achievement of sustainability performance targets, while the
green bond’s proceeds would be restricted to specific eligible cold chain and solar
projects. The 2023 SLB established: BRD’s institutional credibility and reporting
infrastructure for sustainable instruments; the investor relationships and market
familiarity that reduce execution risk for a subsequent green bond; the World Bank
credit enhancement precedent that can be extended; and Rwanda Stock Exchange
and CMA familiarity with BRD sustainable instrument processing. Taken together,
this is direct institutional evidence that every element of the green bond issuance
pathway is already demonstrated in Rwanda’s capital market context.

4.7 Summary: Regional Evidence and Its Implications for Rwanda

The regional evidence reviewed in this section confirms four conclusions that directly
inform Rwanda’s cooling finance programme design. First, all six financing instruments
have been deployed in East and sub-Saharan Africa at meaningful scale, in markets
with comparable institutional, regulatory, and financial sector characteristics to
Rwanda’s. Rwanda’s applicability assessment in Sections 5 and 6 therefore draws
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on demonstrated regional precedent rather than inference from distant global
experience.

Second, the consistent finding across all six instrumentsis that the primary determinant
of success is the quality of programme design and the presence of specific enabling
conditions, rather than the sophistication of the financing instrument itself. Well-
designed guarantee facilities with collateral restriction provisions outperform poorly
designed ones with identical coverage ratios. RBF programmes with premium
payments for underserved districts outperform those relying on passive access
assumptions. PAYG markets with early regulatory clarity develop two to three times
faster than those where ambiguity persisted.

Third, Rwanda’s own implementation record within this regional evidence base
is stronger than is often recognised. Rwanda has implemented RBF programmes
at scale, operated PCG facilities through BRD’s AGF administration, built a PAYG
solar market with over 500,000 connections, deployed blended finance through
REPP, established PPP precedent through Zipline, and accessed sustainable capital
markets through the 2023 SLB. Rwanda is not an aspirant for these instruments; it
is an established practitioner of five of the six, with the sixth (green bonds) clearly
prepared through the 2023 SLB foundation.

Fourth, theregional evidence identifies specific designlessons that must be embedded
in Rwanda’s programme from the outset rather than discovered through mid-
implementation course corrections: contractual collateral restriction in PCG facilities,
premium subsidy rates for inclusion in RBF programmes, early BNR regulatory
clarification for PAYG, accompanying BNR base-rate engagement for blended finance,
MINAGRI offtake commitments as preconditions for PPP structuring, and solar-cold
chain bundling as the core eligibility strategy for green bonds.
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5. RWANDA CONTEXT ANALYSIS: READINESS
ASSESSMENT AND CONSTRAINTS

Sections 3 and 4 have established what each financing instrument can achieve globally
and how it has been applied across East and sub-Saharan Africa in comparable
markets. This section turns to Rwanda specifically. It begins by identifying the
current status of cooling and refrigeration finance in the country, then maps the
gaps between what global and regional evidence demonstrates is achievable and
what Rwanda’s existing conditions deliver. The assessment proceeds from that gap
diagnosis through a readiness analysis that examines, across five interconnected
dimensions, what Rwanda would need to put in place to move from documented
potential to operational deployment. The sequencing reflects a methodological
principle: financial sector capacity analysis comes before the institutional landscape
analysis, because understanding whether Rwanda’s financial institutions can actually
deploy capital in the cooling sector is the essential precondition for evaluating which
institutional structures would channel that capital most effectively.

5.1 Policy and Regulatory Environment

Rwanda possesses a strong and coherent policy foundation for sustainable cooling
investment, even though cooling has not yet been formalised as a standalone sector
policy. Existing national strategies collectively establish both the justification and
institutional mandate for action. Understanding how each policy instrument relates
to the six financing mechanisms reviewed in Section 3 is essential for programme
design.

Financing Models

Polic Strategic Relevance
v Current Status 9 . Enabled or
Element for Cooling )
Constrained
Energy efficiency Enables: RBF (energy
Emissions ° P v d d 9 UNFccc, 2020,
Target unconditional + among the fastest- mandate), Green 12
d 22% conditional) growing electricity Bonds (NDC-aligned P
demand sources eligibility)
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Framework
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BRD
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Capacity

Rwanda
Standards
Board
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MINAGRI
Strategic
Sector Plan
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Three observations from this policy mapping are analytically important.

First, the GGCRS’s USD 2 billion annual green transformation allocation provides the
fiscal framework within which concessional capital for the full portfolio of cooling
finance mechanisms can be mobilised. This is not a hypothetical future commitment
but an established budget envelope with MINECOFIN oversight, within which a cooling
finance facility could be capitalised through a blend of government budget allocation
and DFI co-financing without creating new fiscal obligations beyond existing green
transformation commitments.

Second, BNR Regulation 55/2022 plays a dual role that the current regulatory gap
prevents from being fully realised. On the enabling side, it provides the consumer
protection framework that PAYG mechanisms require: clear disclosure requirements,
repossession procedures, and accountability mechanisms for lease-to-own product
providers. On the constraining side, its ambiguity regarding non-bank PAYG providers
creates the regulatory uncertainty that currently suppresses PAYG market entry and
DFl wholesale credit commitments. Resolving this ambiguity through a BNR clarifying
circular would convert Regulation 55/2022 from a partial enabler to a complete one,
at the cost of a modest regulatory drafting exercise rather than any structural policy
reform.

Third, MINAGRI’s Strategic Sector Plan through its explicit nationwide cold room
installation targets functions as ademand anchor that directly enables PPP structuring,
RBF facility design, and blended finance project pipeline development. A public
investment mandate with Cabinet-level approval is the most bankable demand signal
available to investors; MINAGRI’s plan provides exactly this for Rwanda’s cold chain
financing programme and transforms what would otherwise be speculative investor
demand assessments into documented government procurement commitments.

5.1.1 Material Regulatory Gaps and Required Actions

Rwanda’s policy architecture is enabling but not yet complete. Four regulatory gaps
require targeted action before specific financing mechanisms can be fully deployed.
It is important to assess each gap in substance before summarising it comparatively,
because the nature of each gap and the mechanism through which it constrains
investment is distinct.

First and foremost, the PAYG financing guidance gap is the most urgent and highest-
impact regulatory gap in the portfolio. BNR has not issued explicit guidance clarifying
whether PAYG or lease-to-own financing arrangements operated by non-bank entities
constitute regulated financial products under Regulation No. 55/2022. This ambiguity
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imposes a concrete and documented constraint: DFI wholesale lenders require legal
opinions confirming regulatory classification before committing credit lines to PAYG
operators, adding months to transaction timelines and raising transaction costs that
smaller operators, precisely those with the widest rural distribution reach, cannot
absorb. Rwanda’s own PAYG solar market documents this dynamic directly: between
2019 and 2022, the same classification ambiguity under the then-prevailing consumer
protection framework demonstrably suppressed DFI credit appetite, concentrated
deployment among operators with sufficient legal resources to navigate the
ambiguity, and structurally excluded smaller rural PAYG providers (GSMA, Off-Grid
Solar Rwanda Country Data, 2024). Three of the six financial institutions consulted
during bilateral interviews cited this ambiguity as an active factor in their risk pricing
for cooling sector wholesale lending. The solution is a BNR clarifying circular that
establishes disclosure requirements, consumer protection standards, repossession
procedures, and accountability mechanisms for PAYG providers in the cooling sector.
BNR has the institutional capacity and legal mandate to issue this circular within 3 to
4 months under its existing authority. This constraint must be treated as a programme
prerequisite rather than a parallel workstream.

Second, the absence of adedicated cooling sector policy document represents a softer
but nonetheless significant regulatory gap. Rwanda’s cooling sector investments are
currently enabled implicitly through energy efficiency, climate mitigation, and food
security policy frameworks, but cooling has not been established as a standalone
sector with its own equipment-level performance targets, investment incentives, or
regulatory objectives. This means that cooling finance instruments lack a clear legal
basis that regulators and financial institutions can reference when designing eligible
investment categories. Developing a focused cooling sector policy document,
aligned with the Kigali Amendment, the GGCRS, and the NDC, would create the
policy anchor that currently must be assembled from multiple sources. This is a 3 to
6 month exercise achievable through a REMA-led inter-ministerial process.

Third, the appliance standards alignment with East African Community regional
frameworks represents a more technical but operationally consequential gap. RSB’s
domestic cooling equipment certification standards are not currently harmonised
with EAC regional minimum energy performance standards (MEPS). This creates a
situation where equipment certified in Kenya or Uganda may not be automatically
eligible for RBF verification in Rwanda, where Rwandan standards do not benefit
from the regional market scale that drives manufacturer compliance investment, and
where the pool of eligible equipment for PCG and RBF programmes is narrower
than it would be under a harmonised framework. This is a 2 to 3 month coordination
exercise between RSB and MININFRA.

Lastly, the financial sector awareness of cooling regulations constitutes the fourth
gap. Bilateral consultations documented that three of the six financial institutions
consulted were unaware of specific regulatory features that directly affect their
risk pricing for cooling loans: one commercial bank loan officer was unaware that
refrigeration equipment imports qualify for reduced import duties under the EAC
Common External Tariff Schedule; a second was uncertain whether BNR’s energy
efficiency lending incentives apply to cold room investments; and a third cited
inability to assess Kigali Amendment compliance risk in equipment valuations as a
reason for applying higher collateral requirements to refrigeration assets (Bilateral
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Consultations, November to December 2025, ICU-Rwanda Project RW-23-002
Consultation Records). These knowledge gaps inflate perceived risk beyond actual
risk, producing a pricing premium that serves no productive function. A Cooling
Sector Regulatory Awareness Programme, developed jointly by RSB, REMA, RDB,
and BNR and convened through BRD, can address all three gaps through a structured
workshop series and concise regulatory briefing pack covering import duty schedules,
Kigali Amendment compliance timelines, energy efficiency incentive eligibility, and
investment promotion incentives. The cost of this programme is minimal relative to
the risk premium reduction it generates across the full mechanism portfolio.

The table below summarises these four gaps comparatively as a quick-reference
complement to the substantive analysis above:
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document instruments ministerial process
. PCG (eligible
RSB domestic equi (mle?r:t
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in Financial | among lenders remiums reducin AT el 97 1= maintained
armong | P 9 REMA, BNR, and RDB,
Sector inflating programme convened throuah BRD as annual
perceived risk affordability J standing
above actual risk resource

None of these four gaps require new primary legislation or structural regulatory
reform. All are resolvable through ministerial directives, BNR circulars, or inter-agency
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coordination within existing mandates. This means the entire regulatory precondition
set for the cooling finance programme can be completed within a 3-6 month window,
provided MINECOFIN, BNR, and REMA treat these actions as programme prerequisites
rather than parallel workstreams to be addressed opportunistically.

5.2 Role of the National Bank of Rwanda in Cooling Sector Finance

The validation workshop surfaced a specific recommendation regarding the BNR’s
role that merits dedicated analytical treatment. Stakeholders indicated that the BNR
should play a strengthened and more proactive role in guiding base interest rates
applicable to climate-priority sectors including sustainable cooling infrastructure.
This recommendation is grounded in demonstrated BNR precedent and is analytically
supported by the structure of Rwanda’s financial sector.

Commercial lending rates in Rwanda have historically been elevated relative to the
investment returns achievable in the cooling sector, particularly for smaller-scale
infrastructure such as farm-level or cooperative cold rooms. While Rwanda has made
considerable progress in macroeconomic stabilisation, the spread between the
BNR policy rate and effective commercial lending rates remains wide, reflecting risk
premiums, high operational costs among commercial banks, and limited competition
in certain market segments. The BNR has previously introduced sector-specific
monetary policy instruments, including preferential refinancing rates for agricultural
lending and mortgage finance, which successfully reduced effective borrowing costs
in those segments. The application of analogous instruments to sustainable cooling
infrastructure potentially framed within BNR’s existing climate finance commitments
represents a credible and precedent-grounded policy option. Concessional rate
interventions work most effectively when combined with technical assistance to
reduce bank operational costs associated with appraising unfamiliar asset classes,
and with first-loss or guarantee mechanisms that reduce the risk premiums banks
would otherwise require.

This recommendation connects directly to three of the six financing mechanisms.
BNR base rate guidance is most impactful for blended finance where it maximises
the cost-reduction effect of concessional tranches for PCGs where it reduces the
rate floor from which guaranteed portfolios are priced and for PAYG where it reduces
wholesale credit costs to MFI on-lenders. A coordinated BNR engagement strategy
is therefore a cross-cutting enabler for the entire financing architecture rather than a
mechanism-specific intervention.

MINECOFIN and MINAGRI should prepare a formal policy brief
for BNR review in 2026, making the case for a sector-specific
monetary policy instrument for sustainable cooling and food
RECOMMENDATION system infrastructure. The brief should reference the precedent
of existing agricultural preferential rates and the BNR’s climate
finance commitments under Rwanda’s Sustainable Finance
Framework (AfDB-MINECOFIN, 2024).
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5.3 Financial Sector Capacity and Appetite

Rwanda’s financial system is well-regulated, adequately capitalised by regional
standards, and led by a central bank with an established mandate for both financial
stability and development-oriented monetary policy. The sector comprises 17 licensed
commercial banks, approximately 400 MFls, and a growing insurance and pension
fund industry. The BNR’s Financial Stability Report (2023) characterises the system
as solvent, with non-performing loan ratios within acceptable bounds and capital
adequacy ratios meeting or exceeding regulatory minimums across the sector. Interest
in climate-aligned investment has grown measurably in recent years, driven by BNR’s
green finance framework, BRD’s track record in demonstrating concessional lending
viability, and growing DFI engagement.

However, commercial enthusiasm for cooling sector finance specifically has been
constrained by three sector-wide factors that appeared consistently across the
bilateral consultations. The first is unfamiliarity with cooling equipment as a loan
collateral asset: commercial bank credit officers have no established methodology
for valuing refrigeration equipment as productive capital in their portfolio risk
models, leading to either loan refusal or application of conservative blanket collateral
requirements that make cooling loans unaffordable for target borrowers. The second
is the absence of sector-specific performance data that would allow accurate cooling
risk calibration: without a track record of cooling sector loan performance data in
Rwanda, lenders default to the highest-risk estimate consistent with their uncertainty,
systematically overstating the actual credit risk. The third is uncertainty about the
regulatory treatment of innovative financing products such as PAYG, which creates
legal exposure concerns causing banks to price in a regulatory risk premium beyond
what the actual sector risk would warrant.

These constraints are analytically important because they are addressable through
instrument design and regulatory action rather than structural financial sector reform.
The bilateral consultations revealed a consistent and analytically important pattern:
financial institutions do not lack awareness of the cooling sector’s potential, nor do
they lack a mandate to support climate-aligned investment. The binding constraint
is risk perception, specifically the absence of instruments that credibly absorb first-
loss risk and reduce lender exposure to an unfamiliar asset class. This finding directly
validates the prioritisation of PCGs and RBF as near-term anchor mechanisms. The
table below maps the four principal institutional categories against evidence of their
capacity and the specific conditions required for their engagement:
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Institution

Type

Development
Bank of
Rwanda (BRD)

Commercial
Banks (Bank of
Kigali, Equity
Bank, Access
Bank, NCBA,
Ecobank
Rwanda)

Microfinance
Institutions
(AMIR
members,
VisionFund
Rwanda,
Unguka Bank)

International
DFIs (IFC,
AfDB, EIB,
GCPF)
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Key Evidence of Capacity
and Appetite

Accredited GCF entity;
demonstrated RBF
programme management
(REF Window, clean
cooking); AGF guarantee
administration; REPP and
AfDB blended finance
on-lending; active DFI
relationships (AfDB, IFC,
EIB). Only institution with
simultaneous capacity across
all six mechanisms

Bilateral consultations
confirmed appetite for
cooling sector lending if
risk-adjusted returns are
viable. Banks cited collateral
uncertainty, unfamiliarity
with equipment valuations,
and absence of sector
performance data as primary
barriers, not lack of interest

Strong rural and agricultural
reach, with branch networks
covering districts where
commercial banks are absent.
Consultations confirmed
willingness to deploy PAYG-
linked and cooperative
lending products, pending
regulatory clarity

IFC and AfDB maintain active
Rwanda country programmes
with established BRD
counterpart relationships.
GCF has accredited BRD as a
direct access entity. All four
have expressed strategic
interest in climate-aligned
agriculture and energy
infrastructure in Rwanda

Role in Cooling
Finance Portfolio

Primary intermediary
for concessional on-
lending, guarantee
administration,

RBF management,
blended finance
structuring, PPP
co-financing, and
green bond issuance.
Anchor institution
for the full financing
architecture

On-lending to
formally registered
agribusinesses

and cold-chain
operators under
PCG and blended
finance facilities. Key
channels for mid-
market and SME
cooling investments

Primary channel

for PAYG-linked
repayment collection,
cooperative cold
storage financing,
and inclusion-
targeted RBF
beneficiary support.
Reach informal

and low-income
segments outside
commercial bank
coverage

Providers of
concessional capital
tranches, first-loss
guarantees, and
technical assistance
grants enabling
blended finance
structuring. Anchor
investors for future
green bond issuance

Conditions for
Engagement

No new
preconditions: BRD is
implementation-ready.
Requires a cooling-
specific mandate

and programme
capitalisation from
MINECOFIN and
development partners

Participation requires:
(i) operational PCG
facility reducing first-
loss exposure; (ii)
regulatory awareness
on cooling sector
characteristics; (iii)
BRD or DFI technical
assistance on
equipment appraisal
methodologies

Participation requires:
(i) BNR regulatory
clarity on PAYG under
Regulation 55/2022;
(ii) vendor partnerships
establishing approved
PAYG product terms;
(iii) BRD wholesale
credit lines at
concessional rates

DFI engagement
requires: (i) formal
BRD programme
proposal aligned with
DFI climate finance
strategies; (ii) project
pipeline of sufficient
scale and bankability;
(iii) environmental
and social safeguard
compliance
frameworks



Three conclusions emerge from this analysis. First, Rwanda’s financial sector is
readier than a surface-level assessment would suggest: appetite exists, institutional
infrastructure is largely in place, and barriers are addressable through targeted
instrument design. Second, the architecture is layered: each institution type serves
a distinct market segment, and mechanisms must be aligned to the right channel
to function effectively. Third, the programme’s institutional risk is concentrated at
BRD: not because BRD is weak, but because its central coordinating role means that
delays in securing its mandate and capitalisation cascade across all six mechanisms
simultaneously. Securing that mandate is therefore the single most important near-
term institutional action.

5.4 Institutional Landscape: Demand Anchors and Financial Interme-
diaries

With financial sector capacity and appetite established in Section 4.3, the institutional
landscape analysis that follows maps the specific demand anchors and intermediaries
that will structure and channel the financing programme in practice. The analysis
is organised around the institutions whose mandates most directly generate the
investment pipeline and delivery architecture on which the six financing mechanisms
depend.

5.4.1 MINAGRI and the Post-Harvest Loss Reduction Investment Pipeline

The Ministry of Agriculture and Animal Resources’ Strategic Sector Plan establishes
explicit targets for reducing post-harvest losses estimated to affect 30-40 percent
of perishable agricultural output in Rwanda with cold room installation identified as
the primary intervention pathway (MINAGRI, Strategic Sector Plan, 2023). The Plan
envisages nationwide installation of cold storage facilities at district, cooperative,
and farm levels, generating a structured investment pipeline spanning from small
modular units of 5-20 tonnes to larger centralised storage facilities of 100-500 tonnes.
This is not an indicative planning aspiration but a Cabinet-approved programme
with implementation timelines, district-level allocation targets, and inter-ministerial
coordination mechanisms already in place.

The financial significance of MINAGRI’s pipeline for the cooling finance programme
is that it converts speculative demand projections into bankable public demand
signals. Cold rooms installed in alignment with MINAGRI’s plan can be expected to
operate with government-supported utilisation floors, potentially structured through
output-based payments linked to verified farmer cooperative membership, service
level agreements tying cold room operations to national post-harvest loss reduction
targets, or direct procurement of cold storage services through government budget
lines. Any of these structures provides the revenue floor that private investors and
lenders require to make cold chain financing commercially viable. The validation
workshop confirmed that MINAGRI’'s cold room programme creates a bankable
public demand signal that should be explicitly referenced in financing structures
transforming public investment intent into investable deal flow. This pipeline is the
primary demand anchor for PPP structuring, RBF window design, and blended
finance transaction development in the agricultural sector.
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5.4.2 Ministry of Health Cold Chain Requirements

The Ministry of Health’s cold chain requirements are anchored in the national vaccine
supply chain and pharmaceutical storage network, representing sovereign demand
of the highest bankable quality. The MOH Cold Chain Assessment (2024) identifies
specific equipment gaps by health facility level, prioritises geographic needs in line
with the national health system’s decentralisation targets, and quantifies vaccine
cooler requirements across the full primary and district health facility network (MOH,
Cold Chain Assessment, 2024, Section 2.3). Unlike agricultural demand, which involves
multiple dispersed smallholder and cooperative actors, MOH cold chain demand is
concentrated, quantified, and backed by sovereign health budget commitments
and international health financing through GAVI and the Global Fund; the strongest
possible demand signal available to a financing programme.

Modern vaccine cold chain equipment must comply with WHO Pre-Qualification
System (PQS) standards requiring energy-efficient, low-GWP refrigerant systems
creating a natural bridge between health system financing and climate finance
eligibility that no other sector demand signal in Rwanda’s portfolio produces as
directly. A joint financing window linking MINAGRI and MOH cold chain requirements
potentially administered through BRD as a dual-mandate cold chain financing facility
would pool these two sovereign demand streams to achieve the transaction scale
thresholds required for blended finance structuring and, eventually, green bond
portfolio eligibility.

5.4.3 The Development Bank of Rwanda as Primary Financing Intermediary

BRD occupies a central and largely irreplaceable role in the financing ecosystem
for sustainable cooling infrastructure. This conclusion requires substantive analytical
grounding rather than assertion. The critical analytical distinction is between
institutions that have the theoretical mandate to deploy complex financinginstruments
and institutions that have actually done so at scale in Rwanda’s regulatory and
market environment. BRD’s claim to primacy in the cooling finance programme rests
on the second category: it has demonstrated operational competency across each of
the six financing mechanisms reviewed in Section 3, in sectors directly analogous to
sustainable cooling, within Rwanda’s specific institutional context.

For Results-Based Financing, BRD has served as on-lending and programme
management intermediary for the Rwanda Energy Fund RBF Window 5 and for
the Clean Cooking Alliance Rwanda RBF programme, building full operational
infrastructure for verification, disbursement, anti-fraud control, and MEL reporting
that is directly extensible to cooling applications, requiring sectoral recalibration
but not institutional reconstruction. For Partial Credit Guarantees, BRD administers
the Agricultural Guarantee Fund in partnership with FMO, operating the guarantee
issuance, portfolio monitoring, and claims adjudication functions that a cold chain
PCG facility would require, with no new institutional architecture needed, only scope
extension. For PAYG, BRD has provided wholesale credit lines to solar PAYG operators
and MFI partners, demonstrating that it can structure and manage wholesale PAYG
lending facilities once BNR regulatory clarity removes the current constraint on
non-bank provider status. For Blended Finance, BRD has served as on-lending
intermediary and co-financing partner for the REPP clean energy lending window
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and the AfDB Climate Finance Facility, with institutional relationships, co-financing
documentation templates, and DFI| counterpart arrangements already in place. For
PPPs, BRD has provided development finance and co-investment for PPP-structured
infrastructure investments in housing and energy logistics, demonstrating familiarity
with BOT-type structures and government offtake arrangements directly applicable
to cold chain service agreement co-financing. And for Green Bonds, BRD holds GCF
accreditation, co-developed Rwanda’s Sustainable Finance Framework with AfDB,
and in September 2023 issued Rwanda’s first SLB, which was oversubscribed by
10O percent and drew over 120 investors, with a World Bank credit enhancement
precedent that positions BRD’s green bond pathway as institutional extension rather
than institutional innovation.

This institutional track record, accumulated across six mechanism types in analogous
sectors over more than a decade, cannot be replicated quickly within any credible
programme timeframe. A decision to route the cooling finance programme through
any other institutional channel would require building the equivalent capacity
from scratch, adding years to the deployment timeline across all six mechanisms
simultaneously. The table below documents BRD’s demonstrated capabilities against

each mechanism type as a comparative reference:

Financing

Mechanism

BRD Demonstrated Local
Precedent

On-lending and programme

Specific Programme /
Reference

REF RBF Window;
Clean Cooking

Relevance to Cooling
Finance Deployment

Full verification systems,
disbursement protocols,

Results- management intermediary . and MEL frameworks
. Alliance Rwanda RBF .
Based for REF RBF Window 5 already built and
. . . Programme (2020 to . .
Financing (off-grid solar) and Clean 2023): BRD Annual operational. Cooling
(RBF) Cooking Alliance Rwanda ’ adaptation is sectoral

Partial Credit

RBF programme

Administers the Agricultural
Guarantee Fund (AGF) with
FMO support; operates

Report 2023, pp. 18
to 21

AGF Programme
Framework; BRD
Annual Report 2023,

recalibration, not
institutional development

Direct replication of AGF
architecture for cold

Guarantees . chain PCG facility. No new
N guarantee issuance, pp. 24 to 27; FMO . I . Y
(PCG) . L _ institutional structure
portfolio monitoring, and Rwanda Portfolio required
claims adjudication Overview 2022 g
BRD Green Finance Wholesale PAYG lending
Provided wholesale Window; FMO PAYG facility experience
Pav-As-You- credit lines to solar PAYG Investment Review transferable to solar
Goy(PAYG) operators and MFI partners 2023, p. 41; GSMA refrigeration PAYG
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for instalment-based off-
grid solar financing

Innovation Fund
Rwanda Country Data
2024

operators once BNR
regulatory clarity is
achieved



Financing

Mechanism

BRD Demonstrated Local
Precedent

On-lending intermediary

and co-financing partner for

Specific Programme /
Reference

REPP Rwanda
Component; AfDB

Relevance to Cooling
Finance Deployment

Existing DFI relationships,
first-loss documentation,
and co-financing

Blended REPP clean energy window | Climate Finance rocedures available
Finance and AfDB Climate Finance Facility; BRD Annual 2 )
- . for cold chain blended
Facility; first-loss structure Report 2023, pp. 30 . . o
o . finance facility within 9 to
administration to 34
18 months
. Co-investment role and
Development finance BOT structure familiarit
Public- and co-investment for BRD Affordable . y
. . . applicable to MINAGRI-
Private PPP-structured housing Housing Programme; .
. . ) anchored cold chain
Partnerships infrastructure and energy Rwanda PPP Review, cervice agreement co-
(PPPs) logistics; BOT structure World Bank 2022 d

Green Bonds

familiarity

GCF accreditation; co-
developed Rwanda
Sustainable Finance
Framework with AfDB;
issued first national
development bank SLB
globally (September
2023; FRW 30bn; 110%

GCF Accreditation;
Rwanda Sustainable
Finance Framework
2024; World Bank
Rwanda SLB Press
Release 2023

financing at 12 to 24
month horizon

GCF credibility, investor
relationships, and
capital market pathway
already established. 24
to 36 month green bond
development timeline
reflects capital market

constraints, not BRD

oversubscribed; 120+ . S
capacity limitations

investors)

5.4.4 Rwanda Local Financing Precedents

Global and regional precedents from sections 3 and 4 establish what cooling finance
instruments can achieve in comparable markets. But the most analytically credible
evidence for Rwanda’s cooling finance programme is Rwanda’s own implementation
history: what these instruments have actually produced in Rwanda’s specific policy,
institutional, and market environment, in sectors with directly analogous risk
characteristics to sustainable cooling.

The value of local precedent evidence extends beyond demonstrating feasibility.
Rwanda’s own implementation record provides three analytically distinct benefits
that global evidence cannot substitute for.

First, it establishes baseline performance benchmarks: Rwanda’s off-grid solar RBF
programmes establish verified dataondisbursement efficiency rates, verification costs,
beneficiary income profiles, and default patterns in Rwanda’s specific regulatory and
market context, which are the benchmarks against which cooling RBF programme
design should be calibrated.

Second, it demonstrates that Rwanda’s financial institutions have already participated
in these instrument types and understand their operational requirements: commercial
banks and MFIs that have participated in AGF-guaranteed agricultural lending
programmes, REPP blended finance facilities, or solar PAYG wholesale credit lines
have direct operational familiarity with the instrument mechanics, documentation

Global Financial Mechanism for Sustainable Cooling and Refrigeration Applicable to Rwanda | Policy and Investment Assessment Study




requirements, and risk management processes that cold chain adaptations would
employ.

Third, it provides a tested institutional infrastructure: the verification agent networks,
MIS systems, disbursement protocols, and DFI co-financing documentation templates
that Rwanda’s analogous programmes built are directly deployable for cooling
applications, eliminating the start-up costs and timeline that new institutional
infrastructure development would impose.

The off-grid solar RBF track record is the most directly relevant local precedent
for the cooling RBF application. REF Window 5 deployed RWF 29.24 billion with a
leakage rate under 3 percent, achieving over 370,000 verified connections through
the same BRD programme management infrastructure that a cooling RBF facility
would use. The clean cooking RBF programmes demonstrated that inclusion-
targeted design group guarantees through women’s cooperatives and simplified
Kinyarwanda-language application processes achieved 28 percent female beneficiary
rates, providing the design template for cooling RBF’s inclusion provisions. The
PAYG solar sector’s 500,000+ connections demonstrate that mobile-money-linked
instalment repayment is commercially viable at scale in Rwanda’s market, with
collection rates above 88 percent even under the regulatory ambiguity that currently
constrains further expansion. The AGF’s guarantee deployment demonstrates that
BRD-administered PCG facilities mobilise commercial bank lending at multiple
times the guarantee capital deployed, even in sectors where lenders were initially
unfamiliar with the risk profile. The REPP blended finance facility’s demonstration
that concessional first-loss capital brings effective lending rates to 6.5-7 percent in
Rwanda’s market removes the need for assumption-based projections about blended
finance cost-reduction potential. And Rwanda’s Sustainable Finance Framework and
BRD’s 2023 SLB oversubscription establish that the green bond issuance pathway is
not speculative but empirically demonstrated.

This precedent mapping yields a clear conclusion: Rwanda is not starting from zero
on any of the six mechanisms. Each instrument has at least one domestic analogue
implemented in a sector with comparable risk characteristics to cooling. The principal
task is mechanism adaptation and sector-specific calibration, not the development
of entirely new institutional or regulatory infrastructure. This substantially reduces
both implementation risk and time-to-deployment across the portfolio, and provides
a strong basis for investor confidence in Rwanda’s absorptive capacity. The table
below summarises this local evidence base for quick comparative reference:

Financing
Mechanism

Rwanda Local Precedent Outcome / Lesson Learned Source

RWF 29.24 billion deployed,;
over 370,000 connections BRD Annual
verified at under 3% leakage; | Report 2023; Clean

REG/BRD-managed RBF
Window for off-grid solar

Results- nder KOSAP and Rwanda . . .
Y Y 28% female beneficiary rate Cooking Alliance
Based Energy Fund; Clean . .
Financin Cooking Alliance RBF in clean cooking; loT and Rwanda Case Study
d prograr?\me for improved mobile money verification 2022; AlIB Rwanda
infrastructure full EAQIP 2025
cookstoves (2020 to 2023) | | dcture Ty

operational
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Financing
Mechanism

Partial Credit
Guarantees

Pay-As-You-
Go / PAYG

Blended
Finance

Public-Private
Partnerships

Green /
Thematic
Bonds

Rwanda Local Precedent

Agricultural Guarantee
Fund (AGF) administered
by BRD with FMO support;
BNR-mandated credit risk
guarantee provisions for
agricultural SME lending

PAYG solar providers
including Ignite Power
deployed PAYG models
using MTN Mobile Money
and Airtel Money, with
wholesale credit channelled
through BRD and FMO

REPP deployed blended
concessional plus
commercial capital through
BRD for SME clean energy
lending; AfDB Climate
Finance Facility co-lending
with BRD for agricultural
processing

Zipline drone logistics PPP
(MOH offtake agreement;
USD 190m private capital
raised; scaled from pilot to
national coverage in three
years); Rwanda Industrial
Parks PPP

Rwanda’s Sustainable
Finance Framework (2024)
establishes sovereign

and sub-sovereign green
finance architecture; BRD
SLB (FRW 30bn; 110%
oversubscribed; 120+
investors; September 2023)

Outcome / Lesson Learned

AGF mobilised multiple
times guarantee capital in
commercial bank lending

to agriculture; participating
banks report improved
comfort with agricultural
credit risk over time
500,000+ PAYG solar
connections; collection rates
above 88% in documented
programmes; primary
constraint is now regulatory
clarity on non-bank provider
status, not market viability

12 renewable energy SMEs
supported; approximately
RWEF 8 billion at blended
rates of 6.5 to 7 percent;
concessional first-loss
tranches demonstrated to
reduce effective lending
rates below 7% in Rwanda’s
market

Rwanda government
demonstrated willingness
and institutional capacity to
execute performance-based
service agreements with
private operators at scale
and national coverage

Capital market pathway

and investor base
demonstrated; no cold chain
green bond yet issued;
first-mover opportunity
within a structurally ready
environment

5.5 Market Demand Signals by Sector

Source

BRD Annual
Report 2023, pp.
24 to 27; FMO
Rwanda Portfolio
2022; World Bank
Rwanda CDRAT
Appraisal 2022

GSMA Rwanda
Country Data 2024;
BRD Green Finance
Window Records;
FinScope Rwanda
2023

BRD Annual Report
2023, pp. 30 to

34; REPP Annual
Report 2023

Rwanda PPP
Review, World
Bank 2022;
Zipline Rwanda
Programme
Documentation

Rwanda Sustainable
Finance Framework,
AfDB-MINECOFIN
2024; World Bank
Rwanda SLB Press
Release 2023

Across Rwanda’s four principal cooling demand segments, the same structural finding
holds: demand is real, documented, and unmet not because beneficiaries lack need
or willingness to pay, but because affordable financing is unavailable at the terms
and through the channels these segments can access. Market activation requires
supply-side intervention in the form of the risk-sharing and affordability mechanisms
recommended in this report, not additional demand assessment. Figures cited below
are indicative estimates derived from government strategic plans, secondary sources,
and stakeholder consultations.
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In the agricultural sector, MINAGRI’'s nationwide cold room installation programme
creates a publicly guaranteed demand pipeline. Several agribusiness processing
enterprises interviewed in November to December 2025 confirmed specific cold
storage investment plans with willingness to proceed at blended finance rates of 6.5
to 7 percent that remained unfinanced solely because commercial terms of 12 to 18
percent made them unviable. The demand is present; the financing terms are not yet.

In the health sector, MOH cold chain requirements backed by sovereign health budgets
and international health financing through GAVI and the Global Fund constitute the
highest-quality demand signal available to a financing programme. The MOH Cold
Chain Assessment (2024) quantifies vaccine cooler requirements across the full
primary and district health facility network (MOH, Cold Chain Assessment, 2024,
Section 2.3). Modern vaccine cold chain equipment must comply with WHO PQS
standards requiring energy-efficient, low-GWP refrigerant systems, creating a natural
eligibility bridge for climate finance instruments.

In the retail sector, informal food traders represent the most numerically significant

and most underserved demand segment. Stakeholder consultations and field
observations documented that informal traders systematically experience 20 to 30
percent daily product loss due to lack of refrigeration. At a weekly payment threshold
of RWF 15,000 to 25,000, viable for traders earning RWF 500,000 to 2,000,000
per month, PAYG solar refrigeration units are within demonstrated willingness-to-
pay parameters. Rwanda’s 78 percent adult mobile money penetration provides the
payment infrastructure (FinScope Rwanda, 2023).

In the processing sector, small and medium agribusiness operators in dairy, fish,
meat, and horticultural processing represent the demand segment with the highest
immediate bankability: formally registered, operating with stable and verifiable
revenue streams, creditworthy but collateral-constrained, and capable of servicing
debt at blended rates of 6.5 to 7 percent (Rwanda SME Survey, 2023, p. 34).

5.6 Material Constraints Requiring Explicit Mitigation

Rwanda’s enabling conditions are real but enabling conditions and implementation
constraints coexist in every market, and the global evidence is unambiguous that it is
the latter, not the former, that most commonly determines whether cooling finance
programmes succeed or stall. Five material constraints are identified here, tiered by
severity as follow: Critical constraints will prevent programme launch or cause early
failure if unmitigated; Significant constraints will limit scale or inclusion outcomes
if unaddressed, though not block initial deployment; Manageable constraints add
friction but are resolvable through good programme design. Where constraints
interact, compounding each other’s effects, those interactions are noted explicitly.
Critically, each constraint identified below has a direct Rwanda precedent: these are
nottheoretical risks projected from global patterns, but documented dynamics already
observable in Rwanda’s own energy, agriculture, and financial sector implementation
experience.
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Constraint 1 — CRITICAL: PAYG Regulatory Uncertainty

The absence of BNR guidance on lease-to-own financing by non-bank entities under
Regulation No. 55/2022 is the single highest-priority constraint for programme
success. Without regulatory clarity, PAYG operators cannot attract investment,
structure compliant products, or operate at scale. This directly forecloses the
financing pathway to Rwanda’s largest demand segment (informal traders and micro-
enterprises) and prevents the activation of the mechanism with the highest inclusion
potential.

Rwanda’s own PAYG solar market documents this constraint precisely. Ignite Power
and other PAYG solar operators active in Rwanda between 2019 and 2022 faced
persistent ambiguity about whether their lease-to-own receivables constituted
regulated financial products under BNR’s consumer protection framework. This
uncertainty demonstrably suppressed investor appetite for wholesale credit lines:
FMO and other DFI funders required legal opinions on regulatory classification before
committing capital, adding months to transaction timelines and raising transaction
costs that smaller operators could not absorb. The net effect was to concentrate PAYG
solar deployment among the few operators with sufficient legal and capital resources
to navigate the ambiguity; structurally excluding the smaller, more rurally distributed
providers that would have extended market reach most effectively (GSMA, Off-Grid
Solar Rwanda Country Data, 2024, BRD Green Finance Window Records, 2023). The
cooling sector faces an identical constraint from the same regulatory gap, in the
same market. The difference is that the PAYG solar experience now provides BNR
with a fully documented case for why and how to issue clarifying guidance; making
resolution faster and more politically straightforward than it was in 2019.

The constraint is entirely resolvable: BNR has the institutional capacity and regulatory
mandate to issue a clarifying circular within 3-4 months. The risk is not technical
but prioritisation as regulatory clarity requires MINECOFIN and BNR to treat it as
urgent. Given the downstream benefits on market entry of multiple PAYG providers,
MFI participation, informal sector inclusion; this is the highest-return regulatory
intervention available and should be treated as a programme precondition, not a
parallel workstream.

Interaction: This constraint also affects commercial bank and MFI willingness to
extend wholesale credit to PAYG cooling operators, creating a compounding chilling
effect on supply-side investment that extends well beyond the direct operator-level
impact. Three of the six commercial banks consulted during bilateral interviews cited
regulatory ambiguity about PAYG provider status as a factor in their reluctance to
extend wholesale credit lines to the sector, even where underlying demand was
acknowledged (Bilateral Consultations, November-December 2025, Stakeholder
Consultation Records, ICU-Rwanda Project RW-23-002).

Constraint 2 — CRITICAL: Vendor and Technician Ecosystem Concentration

HVAC/R technicians and cooling equipment suppliers are concentrated in Kigali,
with minimal qualified service coverage in rural districts. This creates a systemic risk
that financing programmes can deploy equipment successfully but cannot support
operational continuity: without accessible local technicians, equipment failures
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go unresolved, operators default on loans, lenders incur losses, and programme
credibility collapses.

Rwanda’s off-grid solar scale-up under the Rwanda Energy Fund RBF Windows
provides the direct local precedent. REG and BRD programme records document
that equipment maintenance failures in districts outside Kigali and the Northern
Province particularly in the Western and Southern Provinces were a primary driver of
early customer dropout and loan default in the 2018-2021 period, before technician
training investments under KOSAP began to build district-level service capacity
(REG, Annual Report, 2023, p. 22; BRD, Annual Report, 2023, p. 19). The pattern
was consistent: financing deployment outpaced technician ecosystem development,
and the gap was most acute in the districts where cooling demand is highest;
precisely those with the most active smallholder agricultural activity and the least
access to Kigali-based repair services. Rwanda Polytechnic and TVET curricula do
not currently include structured HVAC/R modules, a gap that GIZ and JICA have
both independently identified in their Rwanda energy access technical assistance
programmes as requiring dedicated investment prior to sector financing scale-up
(GIlZ Rwanda Energy Access Programme, Technical Assistance Review, 2022, JICA
Rwanda Renewable Energy Capacity Development Project, 2023).

Required mitigation is a nationally structured technician training programme
delivered through TVET institutions and the Rwanda Polytechnic network, with a
dedicated HVAC/R curriculum strand developed in collaboration with RSB and
industry suppliers targeting 100-150 qualified technicians across all 30 districts, with
at least 75 percent deployed outside Kigali. Estimated investment: RWF 200-300
million over the first 24 months. This investment should be treated as a programme
prerequisite of equivalent importance to the financing instruments themselves, not a
secondary capacity-building add-on.

Interaction: This constraint directly amplifies Constraint 4 (rural credit information
gaps) because rural operators with unresolved equipment failures are significantly
more likely to default, reinforcing lender perception of rural cooling finance as
inherently high-risk and creating a self-fulfilling dynamic that is very difficult to
reverse once established in a small market.

Constraint 3 — SIGNIFICANT: Affordability Ceiling for Lowest-Income Segments

Even with subsidy, smallholders and informal traders in Ubudehe categories 1 and 2
face a structural affordability ceiling at commercial lending rates of 10-18 percent. At
these rates, monthly debt service obligations on even modest cold room investments
on equipment costs of RWF 1-3 million at 36-60 month tenors; exceed what seasonal
agricultural income cycles can reliably support.

This constraint is directly documented in Rwanda’s clean cooking sector experience.
Multiple RBF programmes targeting improved cookstove adoption among rural
households found that even heavily subsidised units with end-user costs reduced
to RWF 8,000-15,000 remained unaffordable for Ubudehe 1 households operating
on irregular seasonal income, absent group guarantee or VSLA-linked payment
structures. The Clean Cooking Alliance Rwanda RBF programme (2020-2023)
adapted its delivery model mid-implementation specifically in response to this
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finding: shifting from individual sales with upfront payment to group-guarantee
cooperatives and market-cycle-aligned instalment schedules, which increased
adoption among the lowest-income quintile by an estimated 34 percent relative to
the original design (Clean Cooking Alliance, Rwanda Case Study, 2022, pp. 14-17).
FinScope Rwanda (2023) independently corroborates the underlying affordability
data: median monthly income for Ubudehe category 1 rural households is estimated
at RWF 18,000-35,000, implying that monthly debt service obligations above RWF
5,000-8,000 at commercial rates create material default risk regardless of asset
utility. For cold rooms which are larger, more expensive assets than cookstoves, the
affordability constraint is proportionally more acute.

The required mitigation is instrument design rather than additional grant subsidy:
PAYG structures accommodate affordability through weekly payment alignment with
market income cycles; RBF reduces upfront capital exposure through ex post subsidy
release; and blended finance brings effective borrowing rates to the 6.5-7 percent
range where cooperative-scale investments become serviceable. The constraint is
significant because it affects the majority of Rwanda’s agricultural workforce but it is
fully addressable through the portfolio of mechanisms already recommended, without
structural fiscal interventions beyond the concessional capital already proposed.

Constraint 4 — SIGNIFICANT: Rural Credit Information Gaps

Credit bureau coverage in Rwanda is strong for urban borrowers and registered
businesses, but rural zones and informal operators lack the credit histories that
conventional loan appraisal requires. This creates adverse selection risk: lenders
participating in the programme may disproportionately serve the easiest-to-appraise
urban borrowers, leaving rural and cooperative-scale demand structurally unserved
despite being squarely within the programme’s target population.

The World Bank Rwanda Agriculture Finance Diagnostic (2018) identified this
as the primary structural explanation for why agricultural SME lending remained
concentrated in peri-urban areas even after the Agricultural Guarantee Fund (AGF)
was established: the AGF reduced lender risk on guaranteed loans, but did not
resolve lenders’ inability to appraise creditworthiness in the absence of credit bureau
data for rural borrowers. BNR’s own Financial Stability Report (2023) notes that
credit bureau coverage in Rwanda’s rural districts averages 12-18 percent of the adult
population, compared to 67 percent in Kigali, a coverage gap that directly maps
onto the geographic distribution of cooling finance demand (BNR, Financial Stability
Report, 2023, p. 31; World Bank, Rwanda Agriculture Finance Diagnostic, 2018, p. 44).
The AGF’s portfolio, despite its design intent, remained concentrated in Kigali and
secondary cities through 2022, with rural agricultural SMEs accounting for less than
23 percent of guarantee utilisation (BRD, Annual Report, 2023, p. 25); a pattern the
cooling finance programme must explicitly design against.

Mitigation strategies are well-evidenced within Rwanda’s own MFI sector: group
lending through producer cooperatives substitutes collective repayment capacity for
individual credit history, and PAYG models manage credit risk through smart meter
payment enforcement rather than ex ante creditworthiness assessment. Both are
already operational in Rwanda and directly transferable to cooling finance delivery.
A complementary structural measure is requiring BRD and partner MFIs to report
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cooling-sector loan performance data to the Rwanda Credit Reference Bureau from
programme launch building the sector-specific credit history that will progressively
reduce information asymmetry and rural coverage gaps over the programme’s
lifetime.

Constraint 5 — MANAGEABLE: Financial Sector Awareness of Cooling Regulations

Commercial banks and investors consistently perceive the cooling sector as opague
fromaregulatory standpoint. Unfamiliarity withimport duty treatment for refrigeration
equipment, refrigerant standards under the Kigali Amendment, energy efficiency
certification requirements administered by RSB, and available fiscal incentives under
RDB’s investment promotion framework causes lenders to inflate risk premiums
beyond what genuine sector risk would warrant.

This constraint is directly evidenced by this study’s own bilateral consultations.
Three of the six financial institutions consulted representing both commercial banks
and MFIs cited specific regulatory unknowns as factors in their conservative risk
pricing for cooling sector loans: one commercial bank loan officer was unaware that
refrigeration equipment imports qualified for reduced import duties under the EAC
Common External Tariff Schedule; a second was uncertain whether BNR’s energy
efficiency lending incentives under the Green Finance Framework applied to cold
room investments; and a third cited inability to assess Kigali Amendment compliance
risk in equipment valuations as a reason for applying higher collateral requirements to
refrigerationassetsthantocomparable agriculturalmachinery (Bilateral Consultations,
November-December 2025, ICU-Rwanda Project RW-23-002 Consultation Records).
These are not judgements about the sector’s underlying risk — they are knowledge
gaps that inflate perceived risk beyond actual risk, producing a pricing premium that
serves no productive function and directly undermines programme affordability.
Critically, all three gaps are resolvable through information provision rather than
regulatory change.

A Cooling Sector Regulatory Awareness Programme developed jointly by RSB,
REMA, RDB, and BNR and convened through BRD could reach all relevant financial
institutions through a two-day structured workshop series and a concise regulatory
briefing pack covering import duty schedules, Kigali Amendment compliance
timelines, RSB certification procedures, energy efficiency incentive eligibility, and
RDB investment promotion frameworks. Estimated cost is minimal relative to the
risk premium reduction it would generate across all programme mechanisms. The
programme should be launched within the first six months of programme activation
and maintained as a living resource updated annually as regulations evolve.

Taken together, the five constraints yield a clear sequencing logic: regulatory clarity
for PAYG (Constraint 1) and technician ecosystem investment (Constraint 2) are
foundational without them, the cooling finance programme’s scale is structurally
capped regardless of instrument design quality. Affordability (Constraint 3) and credit
information gaps (Constraint 4) are addressed through the financing architecture itself
rather than separate interventions. Regulatory awareness (Constraint 5) is a low-cost,
high-leverage enabling investment that reduces transaction costs simultaneously
across all mechanisms and should be launched in parallel with programme activation
rather than sequenced after it. Taken as a set, these five constraints are more tractable
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than they might appear in isolation and Rwanda’s existing implementation experience
across solar, agriculture, and clean cooking provides both the evidence base to
understand them clearly and the institutional memory to address them efficiently.

5.7 Inclusion and Safeguards: Design Requirements

Gender-Responsive Design

Rwanda already demonstrates institutional capacity to operationalise inclusion: clean
cooking RBF initiatives achieved 28 percent female-headed household participation.
However, structural barriers must be explicitly addressed in each financing instrument.
For RBF, this requires reserving a significant share of allocations for women-led
enterprises and accepting group guarantees through women’s cooperatives. For
PAYG, repayment schedules should align with agricultural cycles and weekly market
income, with application processes simplified through plain-language materials in
Kinyarwanda. For PCGs, gender inclusion should be enforced through minimum
portfolio allocation requirements for women-owned enterprises and reduced
guarantee fees for women borrowers.

Consumer Protection Requirements

Rwanda’s financial regulatory framework, particularly BNR Regulation 55/2022,
provides a solid foundation for consumer safeguards. Cooling finance programmes
must require enhanced protections for low-income users: full disclosure of cost of
ownership, effective interest rates, and ownership transfer conditions; contracts in
Kinyarwanda; minimum grace periods before disconnection or repossession; and
prohibitions on abusive enforcement practices. Debt-to-income caps are essential to
prevent over-indebtedness.

Environmental and Social Safeguards

Financing programmes must mandate Montreal Protocol-compliant refrigerants,
minimum energy efficiency certification through RSB or equivalent standards, and
Extended Producer Responsibility compliance including take-back systems for non-
functional units. For larger blended-finance infrastructure investments, Environmental
and Social Impact Assessments should be mandatory for projects above defined
thresholds.
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6. APPLICABILITY ASSESSMENT: SCORING AND
PRIORITISATION

The preceding three sections have done the analytical groundwork. Section 3
established what each instrument is capable of in global terms. Section 4 confirmed
that the instruments work in comparable East African markets. Section 5 mapped
Rwanda’s specific readiness and constraints. What remains is the practical question
that programme designers and investors actually have to answer: which instruments
move first, in what order, and for whom? That is what this section addresses.
Stakeholder views from the bilateral consultations and February 2026 validation
workshop are not presented as a separate validation commentary; they are dissolved
into the scoring rationale for each mechanism on each dimension, shaping the scores
directly.

The objective is not to identify a single best instrument. Rwanda’s cooling finance
needs span multiple market segments, from sovereign health procurement and
formally registered SMEs through agricultural cooperatives to informal traders, that
cannot be served by any single financing mechanism. The scoring and prioritisation
framework determines the optimal composition and sequencing of a portfolio, not a
ranking of instruments in isolation.

6.1 Scoring Methodology

The frameworkis fully describedin Section 2.5. This section notes three methodological
principles that govern the scoring. First, scores reflect Rwanda-specific deployment
conditions rather than global evidence quality in the abstract: an instrument that is
globally well-evidenced but currently blocked by a specific regulatory gap in Rwanda
scores lower than a moderately evidenced instrument deployable within existing
frameworks. Second, where preliminary scores were contested or refined during
bilateral consultations or the validation workshop, the more conservative score was
retained. Third, Rwanda applicability evidence and stakeholder views are embedded
within each dimension score’s rationale rather than presented as separate inputs,
because they directly shaped which score was assigned, not merely whether the
assigned score was confirmed.
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Scoring
Dimension

Weight

Regulatory

25%
Feasibility °

Bankability
and Cost of
Capital

25%

Execution
and O&M
Complexity

20%

Inclusion
Potential

15%

Monitoring,
Evaluation,
and
Learning
(MEL)

15%

Rationale

Most common cause of programme
failure or delay in East African cooling
finance contexts. Binary constraint:

if the regulatory pathway does not
exist, other instrument strengths are
irrelevant until that barrier is resolved.
Instruments that improve affordability
have the highest development impact
in Rwanda’s market, where commercial
lending rates of 12 to 18 percent are
the primary accessibility barrier.
Weighted equally with regulatory
feasibility as the joint primary
constraint.

Rwanda’s programme management
bandwidth is finite. Instruments
requiring intensive administration,
complex multi-party structures, or
sophisticated new technical expertise
create higher execution risk.

The programme must demonstrably
reach women-led enterprises,
smallholder farmers, informal traders,
and rural cooperatives. Instruments
with structural barriers to inclusion
score lower.

Rwanda’s cooling sector lacks
transaction data needed to calibrate
future programme design and attract
private investment. Instruments

that generate verifiable, usable
performance data have higher
strategic value.

6.2 Scoring Results

Scoring Scale

1 = Requires new legislation;
3 = Adaptable within existing
frameworks with moderate
effort; 5 = Directly deployable
under current Rwanda
regulatory environment

1= No cost reduction; 3 =
Moderate improvement of

2 to 4 percentage points; 5

= Significant affordability
improvement such as blended
rates below 8 percent or ex
post subsidy model

1 = Highly complex, requires
new institutional infrastructure;
3 = Manageable with technical
assistance support; 5 = Directly
executable within existing
institutional capacity

1 = Structural exclusion of
informal and low-income
segments; 3 = Partial inclusion
with deliberate design; 5

= Strong natural inclusion
dynamics

1= Minimal or non-standard
data generation; 3 =

Standard financial MEL; 5

= Rich performance data
including energy, temperature,
utilisation, and demographic
disaggregation

The table below presents the weighted scores for each mechanism. The narrative
analysis that follows unpacks each score dimension by dimension, incorporating the
stakeholder perspectives from bilateral consultations and the validation workshop
that directly shaped each assessment. Stakeholder intelligence is not presented here
as a parallel validation stream; it is the analytical substrate from which the scores
are drawn. This is the analytical heart of the prioritisation: and readers are therefore
encouraged to engage with the per-mechanism narrative, not merely the summary

scores.
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Regulatory Bankability Execution

e Inclusion MEL Deployment
Feasibility / Cost of and O&M o
: (15%) (15%) Priority
(25%) Capital (25%) | (20%)
Results-
Based 1— ANCHOR
) ) 4 4 4 4 4 20.0
Financing MECHANISM
(RBF)
Partial
Credit 1— ANCHOR
4 4 4 3 4 19.0
Guarantees MECHANISM
(PCG)
2 — HIGH
Pay-As-You-
3 4 3 5 3 18.0 PRIORITY
Go (PAYG) .
(Conditional)
3 i
Blended
. 3 3 3 3 3 15.0 SELECTIVE
Finance
DEPLOYMENT
Strategic —
PPPs 2 4 3 3 3 15.0 )
Medium-Term
Green Strategic —
2 4 2 2 3 13.0
Bonds Long-Term

6.2.1 Results-Based Financing — Score: 20/25 — Anchor Mechanism

RBF scores 4 across all five dimensions, the only instrument to do so, reflecting
genuine multi-dimensional alignment with Rwanda’s deployment conditions. This
score reflects not only global and regional evidence but the specific assessment of
Rwanda’s financial institutions, government agencies, and market operators who
engaged with the instrument directly.

On regulatory feasibility (score: 4), BRD’s existing RBF infrastructure for solar and
clean cooking requires only sector-specific adaptation for cooling applications. BNR
regulatory frameworks, BRD operational manuals, and MINECOFIN budget allocation
mechanisms are all directly applicable without new legislation or extended regulatory
processes. Rwanda’s applicability for RBF is assessed as Very High, grounded in the
most operationally ready RBF institutional platform in sub-Saharan Africa for cooling
adaptation. Validation workshop participants from MINAGRI and BRD confirmed
that a cooling-specific RBF window could be operational within 6 to 12 months
of capitalisation, without requiring any regulatory groundwork beyond cooling-
specific performance metric development. The score of 4 rather than 5 reflects the
modest but real effort required to develop cooling-specific verification protocols and
performance metrics distinct from the solar and clean cooking standards already in
place.

On bankability and cost of capital (score: 4), RBF’s ex post subsidy model reduces
beneficiary capital exposure by 30 to 60 percent, directly addressing affordability
without requiring interest rate manipulation. Validation workshop participants
from BRD confirmed that this range of capital cost reduction brings cold room
investments within viable debt service coverage ratios for agricultural cooperatives.
The consultation with VisionFund Rwanda confirmed that MFI-delivered bridge
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financing for beneficiaries awaiting RBF disbursement is operationally feasible under
existing MFI product frameworks, provided BRD supplies wholesale credit lines at
concessional rates to fund the bridging portfolio addressing the bridge financing gap
that would otherwise limit RBF’s reach to the lowest-income segments.

On execution complexity (score: 4), BRD’s solar and clean cooking RBF programmes
have built fully tested verification systems, disbursement protocols, mobile money
payment integration, and MEL frameworks that are directly extensible to cooling
applications. RSB representatives at the validation workshop confirmed that cooling-
specific performance standards development is feasible within a six-month pre-launch
window. The unanimous workshop recommendation to commission a performance
audit of existing cold rooms prior to finalising RBF metrics is incorporated as a
programme design prerequisite, further strengthening execution readiness by
providing Rwanda-specific cold room operational data as a verification design input.

On inclusion (score: 4), RBF subsidy windows can be ring-fenced for women-
led enterprises, health facilities, and low-income cooperatives through reserved
allocation provisions written into the programme operational manual. Rwanda’s clean
cooking RBF precedent achieved 28 percent female beneficiary rates through group
guarantee mechanisms and Kinyarwanda-language application processes, providing
a direct and evidenced design template for the cooling RBF inclusion provisions. The
score of 4 rather than 5 reflects that inclusion requires deliberate design rather than
arising as a structural feature of the instrument.

On MEL practicality (score: 4), RBF’s verification requirements generate rich, multi-
dimensional performance data as a necessary operational by-product: equipment
installation records, energy consumption baseline and performance data, temperature
log histories, utilisation rates, and beneficiary demographics disaggregated by gender,
income tier, and geographic location. In Rwanda’s cooling sector, where no systematic
performance data currently exists, this verification infrastructure generates exactly
the sector intelligence that subsequent financing instruments require.

6.2.2 Partial Credit Guarantees — Score: 19/25 — Anchor Mechanism

PCG scores 19, one point below RBF, due to its structural preference for formally
registered borrowers with credit histories, which creates a natural inclusion floor
below which it cannot reach without additional design features. This is a design
challenge, not a disqualifying limitation, and two non-negotiable design provisions
surfaced by stakeholder consultation directly address it.

On regulatory feasibility (score: 4), Rwanda’s existing AGF architecture provides the
institutional template for a cold chain PCG facility, requiring only scope extension
rather than programme redesign. Rwanda’s applicability for PCG is assessed as
High, anchored in the AGF’s documented operational precedent and the World
Bank Rwanda CDRAT Project Appraisal, which explicitly identifies BRD-administered
credit guarantee mechanisms as proven instruments for crowding in private lending
(World Bank, Rwanda CDRAT Project Appraisal, 2022, p. 14). Validation workshop
participants from Bank of Kigali and NCBA Bank Rwanda confirmed that PCG-
backed cooling sector lending could be activated within 3 to 6 months of facility
capitalisation, without requiring new internal credit committee approvals beyond
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those routinely applied to AGF-guaranteed loans.

On bankability and cost of capital (score: 4), IFC evidence documents interest rate
reductions of 2 to 3 percentage points for guaranteed portfolios (IFC, Guarantee
Programme Impact Evaluation, 2023, p. 47). Consultation participants from Equity
Bank Rwanda confirmed that a 50 to 70 percent guarantee coverage ratio would
reduce their effective cooling sector lending rate from approximately 16 percent to
12 to 13 percent. However, both Equity Bank and Access Bank consultation responses
explicitly flagged a non-negotiable precondition: existing internal credit policies
require 100 to 150 percent collateral coverage regardless of guarantee status,
meaning the affordability subsidy would be captured at the bank level rather than
reaching borrowers unless the PCG facility agreement contractually overrides this
requirement. This stakeholder intelligence shapes the score directly: the bankability
score of 4 reflects genuine cost-reduction potential, conditional on contractual
collateral restriction clauses and fee caps being embedded in the facility agreement
at inception rather than added as amendments.

On execution complexity (score: 4), BRD’s AGF administration provides the
complete operational template for a cold chain PCG facility, with guarantee issuance
procedures, portfolio monitoring systems, and claims adjudication processes all
directly replicable. Commercial bank consultation respondents confirmed that AGF
operational familiarity reduces their internal compliance burden for participating in
guarantee-backed lending products.

On inclusion (score: 3), the PCG’s structural preference for formally registered
borrowers creates a natural exclusion floor. Validation workshop participants from
commercial banks confirmed that even with PCG coverage, minimum documentation
requirements effectively exclude informal traders, smallholder farmers operating
outside cooperative structures, and micro-enterprises from PCG-backed loans. The
score of 3 reflects this structural limitation, which PAYG and RBF address more
effectively for the informal segment.

On MEL practicality (score: 4), BRD’s guarantee administration generates systematic
loan performance data including approval rates, default rates, recovery rates, and
portfolio-at-risk by sector, geographic area, borrower type, and loan size, that
progressively builds the sector-specific risk calibration data needed to reduce
coverage ratios over time.

6.2.3 Pay-As-You-Go — Score: 18/25 — High Priority (Conditional)

PAYG scores 18 with a conditional deployment flag. The score reflects genuine
instrument strength: it is the highest-inclusion instrument in the portfolio and the
only one capable of reaching Rwanda’s informal sector at scale. The conditional
flag reflects a specific, resolvable regulatory constraint that Rwanda’s own financial
institutions have directly experienced in an adjacent sector.

On regulatory feasibility (score: 3), the BNR classification ambiguity for non-bank
PAYG providers under Regulation 55/2022 has demonstrably suppressed investment
in Rwanda’s solar PAYG market between 2019 and 2022. Rwanda’s applicability for
PAYG is assessed as High but explicitly conditional on regulatory clarity. Three of
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the six bilateral consultation respondents cited the same regulatory ambiguity as
an active factor in their current risk pricing for cooling sector wholesale lending,
confirming that the constraint is live and operational. The score of 3reflects that a BNR
clarifying circular is achievable within 3 to 4 months under existing BNR authority:
the constraint is real but resolvable at low cost. Once BNR guidance is issued, the
feasibility score rises to 4 or 5 and PAYG should be elevated to an anchor mechanism
alongside RBF and PCG. The conditional flag is therefore a regulatory trigger to be
resolved immediately, not a medium-term planning consideration.

On bankability and cost of capital (score: 4), PAYG eliminates the upfront cost
barrier entirely, aligning payment timing with user income flows through weekly or
market-day instalments that match actual liquidity availability. Cold chain operators
METROTECH Ltd and Fridge Repair Rwanda, consulted in November 2025, confirmed
that informal market traders in Kigali and secondary cities routinely enquire about
instalment payment options that current operators cannot legally offer in the absence
of regulatory clarity, establishing that PAYG demand is actively expressed and that
the bankability constraint is entirely on the supply side.

Onexecutioncomplexity (score: 3),Rwanda’s 500,000 or more PAYG solar connections
demonstrate that the mobile money collection infrastructure, user payment behaviour,
and MFI partnership models required for PAYG scaling are operational. However, a
cooling-specific PAYG ecosystem requires additional elements: HVAC/R-qualified
technicians capable of installing and maintaining refrigeration assets, smart metering
hardware calibrated for compressor control, and PAYG product frameworks designed
for the revenue profiles of food traders. VisionFund Rwanda and Banque Populaire
du Rwanda confirmed willingness to deploy PAYG-linked MFI products for cooling
assets, pending regulatory clarity, providing the MFI channel that the distribution
partnership and agent-MFI PAYG models require. The score of 3 reflects that this
ecosystem build is manageable with technical assistance support but is not yet fully
in place.

On inclusion (score: 5), PAYG scores the maximum because mobile-money-linked
repayment structures are uniquely and structurally aligned with the income
patterns, payment behaviour, and credit profiles of informal food traders and micro-
entrepreneurs. Rwanda’s 78 percent adult mobile money penetration means the
payment infrastructure PAYG requires already reaches the precise demographic
segments that no other financing instrument in the portfolio can serve at scale.
Validation workshop participants from VisionFund Rwanda and Banque Populaire du
Rwanda confirmed that PAYG-linked products would reach customer segments that
fall outside the eligibility boundaries of every other mechanism in the portfolio. This
score is not aspirational; it reflects the structural alignment between the mechanism’s
payment architecture and the income reality of Rwanda’s target informal sector.

On MEL practicality (score: 3), PAYG generates mobile money repayment data that
constitutes a documented financial transaction history for previously unbanked users.
However, cooling-specific performance data including temperature logs and energy
consumption records requires supplementary IoT monitoring investment beyond the
basic PAYG payment tracking infrastructure.
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6.2.4 Blended Finance — Score: 15/25 — Selective Deployment

Blended Finance scores 15, reflecting not fundamental weakness but a combination
of transaction complexity and timing constraints that position it as a second-stage
instrument. The validation workshop was particularly instructive on this mechanism,
providing both strong endorsement of its potential and clear intelligence on the
conditions required for activation.

On regulatory feasibility (score: 3), blended finance structuring requires complex
multi-party agreements between BRD, DFI co-lenders, and commercial bank
participants, operating within MINECOFIN’s concessional borrowing guidelines.
Rwanda’s applicability for blended finance is assessed as Moderate to High. BRD’s
demonstrated experience managing the REPP and AfDB Climate Finance Facility
on-lending facilities, which generated effective lending rates of 6.5 to 7 percent
in Rwanda’s market, confirms the cost-reduction potential (BRD, Financing Terms
Analysis, 2024, Table 2). Validation workshop participants from BRD confirmed that
a formal programme mandate and capitalisation decision at the MINECOFIN level
would require a 3 to 6 month preparation period before DFI negotiations can formally
begin, placing blended finance in the second-stage activation window rather than
the near-term deployment phase.

On bankability and cost of capital (score: 3), concessional participation of 10 to 30
percent of total facility capital can lower blended borrowing costs to approximately
6.5 to 7 percent compared with around 12 percent under purely commercial
structures, directly confirmed by Rwanda’s REPP experience. Multiple agribusiness
processing enterprises consulted in November to December 2025 confirmed specific
cold storage investment plans with willingness to proceed at these blended rates
that remained unfinanced solely because commercial terms made them unviable.
Validation workshop participants explicitly recommended that blended finance
structuring be accompanied by BNR base rate guidance engagement to maximise
the cost reduction reaching end borrowers. The score of 3 rather than 5 reflects that
blended finance’s affordability benefit is contingent on DFI co-financing arrangements
being in place and transaction costs being managed.

On execution complexity (score: 3), negotiating and documenting first-loss positions,
concessional tranches, and commercial co-lending within a single facility typically
requires 9 to 18 months to financial close. BRD confirmed that programme preparation
for a cooling-specific blended finance facility would require 6 to 9 months of internal
structuring before external DFI negotiations begin. Manageable with technical
assistance support, but not immediately executable.

On inclusion (score: 3), blended finance is economically unviable for individual
transactions below approximately RWF 1 to 2 billion, structurally limiting its reach
to the mid-market and infrastructure segments. Validation workshop participants
acknowledged this limitation and endorsed a portfolio logic in which blended finance
handles capital-intensive anchor projects while PAYG and RBF address the inclusion
segments.

On MEL practicality (score: 3), blended finance transactions generate standard
financial portfolio management data through BRD’s management information
systems, but do not inherently produce equipment-level performance metrics.
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Additional loT monitoring investment is required as a programme design element,
funded from technical assistance grant components of the blended finance facility.

6.2.5 Public-Private Partnerships and Green Bonds — Scores: 15 and 13 —
Strategic Pathways

PPPs score 15 and Green Bonds score 13, reflecting not strategic subordination but
implementation horizon constraints. Both score 4 on bankability and cost of capital,
the highest possible contribution to affordability, while lower scores on regulatory
feasibility and execution complexity accurately capture the longer preparation
requirements that make them second-stage and long-term instruments respectively.

For PPPs, Rwanda’s applicability is grounded in the Zipline PPP precedent. The
Government of Rwanda has demonstrated both institutional willingness and
contractual capacity to execute complex performance-based service agreements
with private operators for health logistics, mobilising USD 190 million in private capital
under a government service purchase contract (Government of Rwanda, PPP Policy
Framework, 2020; World Bank, Rwanda PPP Review, 2022). This precedent removes
the most common PPP applicability uncertainty, namely whether the government
counterpart has the negotiating capacity and political commitment to enter binding
performance contracts with private operators, and replaces it with documented
evidence. The regulatory feasibility score of 2 reflects the 6 to 12 month PPP framework
development timeline for cold chain-specific structures, not a fundamental regulatory
barrier. Validation workshop participants from private cold chain operators expressed
direct interest in Cold Chain Service Agreement structures, confirming that private
sector appetite is present and conditioned on MINAGRI providing binding offtake
commitments and BRD providing co-financing support. The validation workshop
unanimously emphasised that PPP preparatory work must begin in Phase 1, in parallel
with near-term instrument activation, not sequenced after it, because the 12 to 24
month transaction preparation timeline means that delayed starts translate directly
into delayed deployments.

For Green Bonds, Rwanda’s applicability rests on BRD’s September 2023 SLB as direct
institutional evidence rather than analogy or projection. The SLB was oversubscribed
by 110 percent, drew 120 or more investors including domestic institutional investors
and international DFI participation, and was structured with World Bank credit
enhancement, each of which constitutes a specific enabling condition for the green
bond pathway that BRD has already demonstrated can be activated in Rwanda’s
capital market environment (World Bank, Rwanda SLB Press Release, 2023; BRD,
Annual Report, 2023). BRD’s climate finance team confirmed institutional interest in
a dedicated green bond framework for cold chain and solar assets and specifically
identified the solar-cold chain bundling strategy as the most effective approach to
strengthening both environmental eligibility and financial viability of the instrument.
The regulatory feasibility score of 2 and execution complexity score of 2 reflect the 12
to 18 month framework development timeline and the minimum 24 to 36 months to
first issuance, driven by capital market process requirements rather than regulatory
barriers. The validation workshop was consistent and specific in its message: their
preparation timelines make them dependent onimmediate action rather than deferred
action, and treating them as long-term instruments to be activated when the time
comes would mean they are unavailable within a credible programme horizon.
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A final note on instrument interactions: the scoring framework treats each instrument
independently, but in practice their interactions generate synergies not captured in
individual scores. PCGs and RBF deployed early generate the transaction data and
bank confidence that reduce blended finance structuring risk and cost. Blended
finance anchor projects create the asset portfolio that green bond issuance requires.
PPPs generate the government offtake commitments that make larger cold chain
investments bankable for DFI co-financing. These causal chains are the analytical
foundation for the sequenced implementation framework in Section 7.4.

6.3 Portfolio Logic and Strategic Interpretation

The scoring confirms that sequential instrument selection, deploying one mechanism
then waiting for results before adding the next, would be strategically sub-optimal.
The case for parallel deployment is analytical and rests on four distinct lines of
evidence.

First, demand heterogeneity requires simultaneous coverage. Rwanda’s four cooling
demand segments, namely sovereign health, agribusiness SMEs, cooperatives, and
informal traders, have fundamentally different credit profiles, risk characteristics, and
financing requirements. No instrument serves all four. Withholding PAYG pending
PCG maturation leaves the informal sector entirely unserved. Withholding blended
finance pending PCG scale-up delays the capital-intensive investments that create
cold chain infrastructure accessible to smaller operators.

Second, instrument sequencing generates compounding benefits that sequential
deployment forfeits. PCG and RBF deployed early generate loan performance data
that reduces lender risk perception across the whole market, lowering the cost and
complexity of subsequent blended finance structuring. PAYG market development
generates the utilisation and repayment data that PPP feasibility assessments
require. Green bond issuance benefits from the proven asset portfolio created by
earlier blended finance and RBF transactions. These are causal chains embedded in
the portfolio architecture, not arbitrary preferences.

Third, Rwanda’s institutional readiness supports parallel deployment. Section 5.4.3
established that BRD has demonstrated capacity across all six mechanism types. The
constraint on Rwanda’s programme is not institutional bandwidth but programme
capitalisation and mandate, a constraint resolved through a single government and
development partner decision rather than through sequenced capacity building.

Fourth, the opportunity cost of delay is concrete and Rwanda-evidenced. Every year
of delayed cooling finance deployment corresponds to continued post-harvest losses
at the 30 to 40 percent rate MINAGRI has formally committed to reducing, continued
equipment gaps in health facilities quantified in the MOH Cold Chain Assessment,
and continued exclusion of informal traders from affordable refrigeration. Rwanda’s
own institutional memory demonstrates that delay does not simply defer impact:
the AGF saw less than 23 percent rural utilisation through 2022 because credit
information gaps concentrated lending in peri-urban areas; the solar PAYG market
lost an estimated two to three years of rural expansion to regulatory ambiguity;
and clean cooking RBF programmes required mid-implementation redesign when
affordability constraints proved more acute than preliminary design assumed (Clean
Cooking Alliance, Rwanda Case Study, 2022, pp. 14 to 17).
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Mechanism

RBF

PCG

PAYG

Blended
Finance

PPPs

Green
Bonds
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Primary Market

Segment

Public health
facilities,
cooperatives,
affordability-
constrained
groups

Agribusiness
SMEs, cold-chain
operators with
stable cash flows

Informal food
traders, micro-
retailers, women-
led businesses

Capital-intensive
cold storage
hubs, logistics
infrastructure,
agro-processing

District and
cooperative-level
cold rooms under
MINAGRI mandate

Bundled cold
chain and solar
portfolio at BRD
level

Deployment
Horizon

Oto12
months
(ANCHOR)

Otoo6
months
(ANCHOR)

Conditional
on BNR
guidance (3
to 4 months
to resolve)

9to18
months
(SELECTIVE)

12 to 24
months (first
transactions)

24 to 36
months
(LONG-
TERM)

Lead
Institution

MINECOFIN
/ BRD

BRD /
Commercial
banks

BNR
(regulatory)
/ MFls

/ PAYG
vendors

BRD / IFC /
AfDB

MINAGRI
/ BRD /
Private
operators

BRD / CMA /
International
DFls

Complementarity Role in
Portfolio Architecture

Activates public-interest
demand; generates
performance data baseline;
establishes BRD’s cooling
programme operational
infrastructure for all
subsequent instruments
Crowds in commercial bank
lending immediately; builds
sector risk track record that
reduces future blended
finance structuring cost;
models the AGF extension
pathway

Only mechanism capable of
reaching the bottom of the
market; mass-market adoption
generates utilisation and
repayment data unavailable
from any other source

Creates landmark transactions
demonstrating sector
commercial viability; builds
the asset portfolio needed

for green bond eligibility;
establishes commercial
benchmarks

Mobilises private capital at
scale for MINAGRI’s cold room
pipeline; leverages Zipline
precedent; creates long-term
offtake structures anchoring
blended finance co-investment
Structural capital markets
instrument for sustained

scale; requires prior market
development by all preceding
instruments; positions BRD as
a regional green finance issuer



7. CONCLUSIONS AND STRATEGIC
RECOMMENDATIONS

7.1 Overall Conclusions

The assessment’s central finding does not require qualification: Rwanda is ready to
implement. This is not a polite conclusion drawn from ambiguous evidence. It rests
on the specific observation that the enabling conditions which typically constrain
cooling finance programmes in comparable economies, absent policy frameworks,
unproven institutional intermediaries, and poorly documented market demand,
are either already in place in Rwanda, already demonstrated through analogous
programmes, or within reach through targeted actions that do not require legislative
reform. The remaining challenge is execution, not strategy.

Acrosspolicyalignment,institutional capacity, financial sector maturity,and observable
market demand, Rwanda exhibits enabling conditions that many peer countries lack
at the outset of cooling-sector development. The binding challenge is therefore not
one of strategy formulation, but of timely execution and coordinated deployment
of proven financing instruments. The validation workshop reinforced this conclusion
while adding critical analytical depth on the specific design conditions under which
each instrument will succeed: PCG facilities must contractually restrict collateral
requirements and cap commission fees; RBF requires a performance audit of existing
cold rooms as a design prerequisite; PAYG requires BNR regulatory clarification as
an urgent programme condition; blended finance should be accompanied by BNR
base rate guidance engagement; and PPP and green bond preparatory work must
begin in parallel with near-term instrument activation to be available within a credible
programme horizon.

Cooling is embedded within Rwanda’s national priorities, supporting climate
mitigation commitments, food security objectives, public health delivery, and broader
economic transformation agendas. MINAGRI’s nationwide cold room targets and the
MOH’s documented cold chain requirements create a publicly anchored demand
base that substantially reduces investment risk across all financing mechanisms.
BRD’s established role as development finance intermediary, combined with its
GCF accreditation and proven capital market access, positions it as the natural and
necessary channel for deploying the recommended financing architecture.

7.2 Strategic Financing Architecture for Rwanda

All six instruments carry equal analytical weight in the portfolio. Deployment horizons
reflect operational setup requirements and instrument interdependencies rather
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than strategic priority ranking. The architecture rests on three structural principles.
First, near-term instruments, namely PCG and RBF, activate the market, generate risk
calibrationdata, and build the institutional track record that all subsequent instruments
require. Without these foundations, blended finance structuring is harder to complete,
PPP offtake commitments are harder to negotiate, and green bond issuance is harder
to justify to investors. Second, PAYG operates on a parallel conditional track: its
deployment is not blocked by the absence of near-term PCG or RBF activation, but
by a specific and resolvable regulatory gap. The moment BNR issues its clarifying
circular, PAYG can proceed in parallel with PCG and RBF. Third, blended finance,
PPPs, and green bonds require preparation work beginning immediately in Phase 1,
in parallel with near-term deployment, because their preparation timelines mean that
delayed starts translate directly into delayed first deployments.

Deployment

Horizon

Near-term (O to 6
months)

Near-term (O to 12
months)

Near-term
(conditional on BNR
guidance; 3to 4
months to issue)

Second-stage (9 to
18 months)

Medium-term (12 to
36 months)
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Instruments

Partial Credit
Guarantees
(PCG)

Results-Based
Financing
(RBF)

Pay-As-You-Go
(PAYG)

Blended
Finance

Public-Private
Partnerships
(PPPs)

Role in Architecture Lead Institutions

Crowds in commercial bank lending;

enables rapid private sector entry.

Extension of AGF architecture with BRD, Commercial
mandatory collateral restriction banks
and fee cap provisions. Operational

within 3 to 6 months

Anchor mechanism linking public

subsidies to verified cooling

delivery; builds the transaction

data baseline on which subsequent
instruments depend. Priority

allocation to health facilities,

cooperatives, and women-led

enterprises

MINECOFIN, BRD

Reaches informal and micro-

enterprise segments at scale.

Preparation begins immediately;

activation triggered by BNR

clarifying circular under Regulation

55/2022

De-risks capital-intensive anchor

projects; establishes commercial

benchmarks. Deployed selectively BRD, IFC, AfDB,
for 2 to 3 high-visibility transactions | private developers
accompanied by BNR base rate

guidance engagement

BNR (regulatory
mandate), MFls,
PAYG vendors

Mobilises private capital for
MINAGRI cold room pipeline.

Cold Chain Service Agreement MINAGRI, BRD,
framework development begins in private operators
Phase 1in parallel with near-term

activation



Deployment

Instruments Role in Architecture Lead Institutions

Horizon
Capital markets instrument
for sustained, large-scale cold
Medium-to-long- Green and chain and solar asset financing.
term (24 to 48 Thematic Framework development begins
months) Bonds immediately; first issuance targeted
2028 to 2029. Solar-cold chain
bundling as core eligibility feature

BRD, CMA,
international DFls

7.3 Priority Strategic Recommendations

Recommendation 1: Launch Cooling-Specific RBF as the Anchor Instru-
ment

An initial cooling-specific RBF window of approximately RWF 2 to 5 billion should be
established within existing budget frameworks and implemented through adapted
BRD operational procedures integrating cooling-specific technical standards.
Before finalising performance metrics, BRD and MINAGRI should jointly commission
a performance audit of existing cold rooms covering utilisation rates, temperature
performance, energy consumption, maintenance challenges, and revenue generation
patterns. Priority allocation to health facilities, farmer cooperatives, shared cold
storage, and women- and youth-led enterprises. Mandatory safeguards include
Montreal Protocol-compliant refrigerants, energy efficiency certification, Extended
Producer Responsibility compliance, plain-language contracting in Kinyarwanda, and
independent grievance mechanisms. Led by MINECOFIN and managed operationally
by BRD. First disbursements achievable within 6 to 12 months.

Recommendation 2: Establish a Cooling Partial Credit Guarantee Facility

A facility capitalised at approximately RWF 300 to 500 million, supported by
development finance partners, should be established with BRD as coordinating entity
extending the AGF architecture. Two design modifications are non-negotiable and
must be written into the facility agreement at inception, not added as amendments:
first, contractual provisions restricting participating banks from imposing collateral
requirements on guaranteed loans above a defined threshold; and second, explicit
fee caps funded from climate finance or development grant sources. Initial lending
to target agribusiness processors, cold-chain operators, and mid-scale refrigeration
investments. Operational within 3 to 6 months.

Recommendation 3: Issue Targeted BNR Regulatory Guidance to Unlock
PAYG

BNR should issue clarifying guidance under Regulation No. 55/2022 establishing
disclosure requirements, consumer protection standards, repossession procedures,
and accountability mechanisms for PAYG providers in the cooling sector. Rwanda
has already experienced the concrete cost of this regulatory gap in the solar sector:
identical ambiguity slowed Rwanda’s off-grid solar expansion by an estimated two

Global Financial Mechanism for Sustainable Cooling and Refrigeration Applicable to Rwanda | Policy and Investment Assessment Study




to three years (GSMA, Off-Grid Solar Rwanda Country Data, 2024; BRD, Annual
Report, 2023, p.19). The solar sector’s fully documented regulatory precedent means
BNR can issue guidance without new policy development from scratch. Regulatory
clarification should be drafted immediately, with issuance achievable within 3 to 4
months. This is the single action with the highest ratio of development impact to
implementation effort in the entire programme portfolio.

Recommendation 4: Deploy Blended Finance Selectively for High-Visibili-
ty Anchor Projects

Blended finance should be focused on a limited number of capital-intensive
investments that establish commercial benchmarks and reshape market perceptions.
BRD, MINAGRI, DFls, and private developers should identify a small pipeline of
bankable cold-chain infrastructure projects aligned with national agro-processing
and export development strategies. Concessional tranches should absorb early-
stage risk, enabling demonstration of viability and crowding in of follow-on private
investment. BNR engagement on base rate guidance should accompany blended
finance structuring to maximise cost reduction reaching borrowers.

Recommendation 5: Invest Early in Vendor and Technician Ecosystem De-
velopment

Rwanda should launch a national HVAC/R technician training and vendor
accreditation programme targeting 100 to 150 qualified technicians across all 30
districts, delivered through TVET institutions and the Rwanda Polytechnic network,
before the financing instruments deploy at scale. Accreditation criteria should
integrate energy efficiency standards, refrigerant safety compliance, e-waste
management, and consumer protection training. Rwanda’s own solar scale-up
experience documents the cost of proceeding without this ecosystem investment.
Indicative investment: RWF 200 to 300 million over the first 24 months.

Recommendation 6: Initiate PPP Structuring for MINAGR/I’s Cold Room
Pipeline

MINAGRI should explore Cold Chain Service Agreements under which private
operators finance and manage cold storage at district or cooperative level in
exchange for long-term performance-based service payments, drawing on the
Zipline PPP structural precedent. BRD should provide co-financing and guarantee
support. PPP framework development and Cold Chain Service Agreement design
should begin within 2026, with first transactions targeted for 2027.

Recommendation 7: Establish Regulatory Awareness Programme for the
Financial Sector

RSB, REMA, RDB, and BNR should jointly develop and deliver a Cooling Sector
Regulatory Awareness Programme targeting financial institutions, investors, and
cold chain operators, convened through BRD. Content should cover import duty
and tax treatment, Kigali Amendment compliance timelines, energy efficiency
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certification standards, and RDB investment promotion incentives. Launch within
2026 as a low-cost, high-leverage intervention reducing perceived sector risk across
all mechanisms.

Recommendation 8: Initiate BRD Green Bond Framework Development

BRD should develop a green bond framework aligned with ICMA Green Bond
Principles, covering a bundled portfolio of cold chain and solar assets, with IFC,
AfDB, and EIB engaged as anchor investors and the Capital Market Authority (CMA)
consulted on applicable listing framework requirements. Solar-cold chain bundling
should be a core eligibility feature. Framework development to be completed within
18 months; first issuance targeted by 2028 to 2029.

Visual roadmap of the eight recommendations

Establish Regulatory
Awareness Programme
for the Financial Sector

Issue Targeted
BNR Regulatory
Guidance to
Unlock PAYG

Launch Cooling-
01 Specific RBF as
the Anchor Instrument
for High-Visibility

Anchor Projects

Establish a Initiate PPP
oz Cooling Partial 06 Structuring for
Credit Guarantee MINAGR/I’s Cold

Facility Room Pipeline

Deploy Blended Initiate BRD
Finance Selectively Green Bond
Framework

Development

Global Financial Mechanism for Sustainable Cooling and Refrigeration Applicable to Rwanda | Policy and Investment Assessment Study



7.4 Sequencing and Risk Management Logic

Phase 1: Market Activation and Risk Containment (O to 6 months)

Two actions must precede first cooling loan disbursements rather than run alongside
them: BNR regulatory clarification for PAYG (Recommendation 3) and launch of
the national HVAC/R technician training programme (Recommendation 5), both
designated programme prerequisites. Concurrently: PCGs are deployed via the
AGF extension pathway; RBF facility design is finalised and capitalisation secured,;
PPP framework development for MINAGRI’s cold room programme begins; and the
Regulatory Awareness Programme is initiated.

Phase 2: Scale-Up and Market Segmentation (6 to 18 months)

RBF scale-up targets public institutions and affordability-constrained groups.
PAYG pilots transition into expansion following regulatory clarity. Blended finance
transactions are structured selectively for high-visibility anchor projects, accompanied
by BNR base rate guidance engagement. First PPP Cold Chain Service Agreements are
under design. BRD green bond framework development commences. Performance
data from Phase 1 informs recalibration of subsidy levels and guarantee coverage
ratios.

Phase 3: Market Consolidation and Long-Term Structural Embedding (18 to
36 months)

Subsidy intensity under RBF can be tapered. PCG coverage ratios can be reduced as
banks internalise cooling sector risk. First PPP cold chain transactions reach financial
close. BRD green bond issuance is prepared. PAYG portfolios are increasingly
refinanced through commercial and impact investors. By this stage, sustainable
cooling finance transitions from a policy-driven intervention toward a self-sustaining
market function.

Phase 4: Structural Embedding and Regional Leadership (36 months on-
wards)

Green bond issuance mobilises international and domestic institutional capital
for the expanded cold chain and solar portfolio. Commercial cold chain lending is
mainstreamed within BRD’s and commercial banks’ product portfolios. PPPs provide
the dominant channel for large-scale infrastructure investment. Concessional
instruments are progressively wound down. Rwanda positions itself as a regional
reference point for cooling finance system design.

m Global Financial Mechanism for Sustainable Cooling and Refrigeration Applicable to Rwanda | Policy and Investment Assessment Study




Timeline

Priority Actions

BNR PAYG clarifying
circular (prerequisite);
HVAC/R technician
training launch

Lead
Institutions

Key Milestones

First PCG-backed

o BRD, BNR, cooling loans;
Phase 1: (prerequisite); PCG .
Oto6 . . MINECOFIN, RBF operational
Market facility launch via AGF
o months . - MINAGRI, manual complete;
Activation extension; RBF facility .
. L RSB, REMA BNR circular on
design and capitalisation; .
L PAYG issued
PPP framework initiation;
regulatory awareness
programme
RBF scale-up; PAYG
expansion following .
. First RBF
regulatory clarity; blended | BRD, .
. . disbursements;
finance anchor project MINAGRI, .
. . PAYG pilots
Phase 2: 6 to 18 structuring with BNR MOH, DFls )
. . operational,;
Scale-Up months base rate guidance; first (IFC, AfDB), .
. ) ) blended finance
PPP Cold Chain Service private i
first close; PPP
Agreements under operators
. term sheet
design; BRD green bond
framework commences
PCG coverage ratio
calibration; first PPP PPP first
transaction at financial BRD, CMA, transaction; green
Phase 3: 18 to 36 close; green bond commercial bond framework
Consolidation months framework complete; banks, published; PCG
commercial bank market MINAGRI coverage ratios
normalisation; annual reviewed
programme review
Green bond issuance; )
. First green
commercial market self- BRD, CMA, :
Phase 4: . ) bond issuance;
36 months sustaining; concessional MINECOFIN, . .
Structural . . cooling finance
) onwards instrument wind-down; Rwanda Stock i i
Embedding i mainstreamed in
regional knowledge Exchange

. bank products
sharing

7.5 Final Strategic Message

This assessment demonstrates that Rwanda is not at the exploratory stage of cooling-
sector development. The country has already crossed the threshold that constrains
most peers: institutional readiness. The remaining challenge is not whether sustainable
cooling can be financed, but how quickly and coherently proven instruments are
deployed.

Demand s real, financial institutions are willing but risk-constrained, policy frameworks
are enabling, and public institutions including BRD, MINAGRI, and the Ministry of
Health have a proven track record of execution. The validation workshop confirmed

Global Financial Mechanism for Sustainable Cooling and Refrigeration Applicable to Rwanda | Policy and Investment Assessment Study



the strategic direction and added critical design refinements that make each
recommended mechanism more deployable and more likely to reach its intended
beneficiaries.

By deploying a portfolio of complementary financing mechanisms, with PCGs and
RBF as near-term anchors, PAYG reaching the informal economy, blended finance
unlocking infrastructure investment, and PPPs and green bonds building the long-term
structural architecture, Rwanda can expand cooling access without overburdening
public budgets, crowd in private capital rather than substitute for it, and achieve
inclusion without sacrificing financial discipline.

Executed as recommended, this strategy positions Rwanda not merely as an adopter
of sustainable cooling solutions, but as a regional reference point for cooling finance
system design, where climate ambition, financial prudence, and development impact
are mutually reinforcing.
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ANNEX B: STAKEHOLDER ENGAGEMENT — DATA
COLLECTION TEMPLATE

Bilateral consultations conductedin November to December 2025 used a standardised
data collection template to ensure comparability across institutions while preserving
space for in-depth discussion of sector-specific considerations. All consultations
were held under Chatham House rules; no response is individually attributed.

¢ Section 1: Market Readiness and Demand Assessment. What is your assess-
ment of demand for cooling finance products in your sector or market seg-
ment? What evidence do you have of unmet demand?

* Section 2: Financing Constraints and Risk Perceptions. What are the primary
barriers to lending for or investing in cooling assets? How do these compare
to barriers in comparable sectors such as solar energy or agricultural machin-
ery?

e Section 3: Regulatory Clarity Needs. What regulatory guidance would most
reduce your institution’s risk perception in the cooling sector? Are there spe-
cific BNR, RSB, or REMA frameworks that are ambiguous or absent?

* Section 4: Institutional Capacity and Appetite. Does your institution have the
capacity and mandate to participate in a cooling finance facility? What pre-
conditions would need to be met? What technical assistance would acceler-
ate participation?

* Section 5: Gender and Inclusion Considerations. What specific design features
would be required to ensure meaningful access for women-led enterprises
and informal sector operators? Are there existing inclusion mechanisms your
institution applies that could be adapted?

» Section 6: Mechanism Preferences and Priorities. Of the financing instruments
described (PCG, RBF, PAYG, Blended Finance, PPP, Green Bonds), which do
you assess as most viable in Rwanda’s current context? What sequencing
would you recommend?
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ANNEX C: STAKEHOLDER ENGAGEMENT —
PARTICIPANTS

C.1 Bilateral Consultations (November to December 2025)

Institution ‘ Sector / Type ‘ Consultation Focus Areas

Cooling sector lending appetite; collateral
Equity Bank Rwanda Commercial Bank and risk assessment methodologies; PCG

and blended finance feasibility

SME cooling finance; experience with AGF
Access Bank Rwanda Commercial Bank and similar guarantee products; interest

rate structures

Agricultural and cooperative cooling

Commercial Bank finance; rural branch network reach; group
lending models

Banqgue Populaire du
Rwanda

) ) PAYG and cooperative finance models;
o Microfinance . . .
VisionFund Rwanda o women-led enterprise inclusion; mobile
Institution . .
money payment integration
Market demand landscape; equipment
Cold-Chain Operator . . . p i auip
METROTECH Ltd . . financing barriers; technician ecosystem
/ Equipment Supplier . .
capacity; after-sales infrastructure
. . Service ecosystem assessment; rural
. ) Cold-Chain Technical . ) )
Fridge Repair Rwanda technician capacity; operational cost

Services . .
structures; equipment failure rates

C.2 Validation Workshop and Virtual Follow-Up Participants (Febru-
ary 2026)

The Stakeholder Consultation and Validation Workshop was held on 10 February
2026 at Highland Suites Hotel, Kigali. The table below records the 14 participants who
attended in person or contributed through structured virtual consultations during
the week of 17 to 21 February 2026.

‘ Institution ‘ Position

Rwanda Standards Board | Standards Development and

1 Musabyimana Thacien L e . .
(RSB) Technician Certification Unit
Ministry of Agriculture Agriculture Supply Chain /

2 UWERA Gaudence and Animal Resources Procurement, Climate Finance
(MINAGRI) Unit

. Development Bank of . . .

3 Ally Muvunyi Climate Finance Officer
Rwanda (BRD)

4 Alexis Bizimana Bank of Kigali Head of SME/Corporate Banking

5 Tofilo Mukasa NCBA Bank Rwanda Head of SME Banking

6 Nsenga lyumva / Jean Paul | Cold Air Ltd Managing Director

7 Mario Nomeo ECOLSYSTEL LTD Managing Director

8 Jean Claude Uwizeye Re-cons LTD Managing Director
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Institution Position

) Rwanda Farm . . .
9 Uwasenpabuka Aline Senior Engineering Inspector
Management Ltd

Ministry of Infrastructure

10 Diana Ngangure Energy Policy Analyst, ESMAP
gang (MININFRA) Iy Folicy Analy

1 Boske Delbonsate ECOBANK Rwanda Commercial Banking Officer
12 Marco Senafius ICU-Rwanda Procurement and Admin Finance

. . ) Project Coordinator / Admin and
13 Niyogasubizo Germain ICU-Rwanda .

Finance
Dr. SEBAZIGA NDAKIZE . .

14 CCAC Project Coordinator

Joseph
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ANNEX D: CASE STUDY SUMMARY MATRIX

The five case studies integrated throughout Sections 3 and 4 are summarised here
for comparative reference. Selection rested on three criteria: documented evidence
quality of Grade A or B; deployment scale beyond pilot stage; and transferability
relevance, meaning the degree to which Rwanda’s institutional, market, or regulatory
context is comparable to the case study environment.

Case Study

Geography

Instrument

Deployment
Scale

Evidence
(e1TE][14%

Key Transferable Lesson
for Rwanda

ADB ) . 37 MFls; ) risk-sharing model using
] _ Asia- Partial . evaluation; o S
Microfinance o . 7.7 million existing AGF institutional
Pacific (37 Credit zero defaults )
Guarantee . borrowers architecture. Coverage
countries) Guarantees recorded ]
Programme reached ratios of 50 to 70 percent
across
are sufficient to catalyse
programme . S
. commercial participation
life) ] )
without creating moral
hazard
Rwanda’s own RBF
infrastructure, including
verification systems,
RWF 29.24 disbursement protocols,
. Grade A
billion and BRD programme
Rwanda REF Results- (REG Annual
. Rwanda deployed,; management, can be
RBF Window . Based Report, 2023; . .
(national) ) . 370,000+ . adapted for cooling with
5 Financing ) independent o T
connections o ) minimal new institutional
o verification)
verified development. loT
monitoring extensible
from solar to cold room
performance verification
Mobile-money-enabled
PAYG scales rapidly
once regulatory clarity is
750,000+ Grade A .
] established and vendor
active (M-KOPA HBS o
Kenya Pay-As-You- quality is assured. The
Kenya PAYG ) customers Case Study, o ]
(national Go / Lease- . critical enabling factor was
Solar Market (M-KOPA, 2020; d.light o .
scale) to-Own . the ERC'’s explicit guidance
d.light Annual Report, - )
. on PAYG product licensing,
combined) 2023)
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Grade A
(independent
ADB

PCGs can catalyse lending
at scale without requiring
new legislation. BRD

can replicate the ADB

directly analogous to the
BNR clarifying circular
Rwanda requires



Case Study

Nigeria
Koolboks
Solar
Refrigeration

Tanzania
PAYG-MFI
Vendor
Partnerships
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Geography

Nigeria
(multi-
state)

Tanzania
(rural and
peri-urban)

Instrument

PAYG /
Lease-
to-Own
(cooling-
specific)

Vendor-
MFI PAYG
Partnerships

Deployment
Scale

7,500+ solar
refrigeration
units;
significant
share to
women-led
enterprises

Multiple
operators;
rural
cooperative
reach
documented

Evidence
(e1TE][14%

Grade A/B

(Acumen Fund,

2023; GSMA
Innovation
Fund, 2024)

Grade B
(PAMIGA,
2022)

Key Transferable Lesson
for Rwanda

Cooling-specific PAYG is
commercially viable and
can achieve significant
female enterprise

reach with intentional
distribution design.
Portfolio-at-risk below

8 percent demonstrates
repayment viability in
informal sector contexts
comparable to Rwanda’s
urban and peri-urban
market

MFI-linked repayment
structures synchronising
payments with harvest
and market income
cycles outperform
standalone PAYG models
in agricultural contexts,
reducing default risk by
approximately 30 percent.
Directly applicable to
Rwanda’s cooperative cold
storage and agricultural
smallholder segments
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