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ABSTRACT

Green finance has gained importance as a mechanism for aligning financial
intermediation with environmental sustainability and inclusive economic development.
However, empirical evidence on its implementation within microfinance institutions
operating in fragile and conflict-affected economies remains limited. This study
examines the extent to which Al-Amal Microfinance Bank (AMB) has adopted green
finance practices and assesses the measurable socioeconomic and environmental
outcomes associated with these practices in Yemen during 2023-2025. A convergent
mixed-methods approach was employed, combining semi-structured interviews with
two staff members of AMB’s Sustainability and Climate Action Unit with documentary
and quantitative analysis of AMB annual reports, the 2024 Sustainability Report,
relevant project and portfolio records, and selected external evidence. The findings
indicate substantial adoption of green finance across five dimensions: green financial
products, portfolio allocation, policies and ESG practices, partnerships, and institutional
capacity. By 2024, AMB reported 1,866 cumulative green-finance projects valued at
more than YER 6.3 billion, with green financing accounting for 19% of its reported
portfolio. Client-level evidence indicates economic outcomes including increased
income, business expansion, and employment, alongside environmental outcomes
centered on renewable-energy and clean-technology adoption. Social outcomes include
expanded energy access, household cost savings, and improved resilience. However,
systematic measurement of client-level fuel savings and CO--equivalent reductions
remains limited. The study concludes that AMB has established a substantial
institutional foundation for green finance, but further development of impact
measurement, climate-finance mobilization, and portfolio monitoring is required to

translate adoption into demonstrable long-term impact.

Keywords: green finance; microfinance; financial inclusion; renewable energy; climate

finance; Yemen; fragile economies; Al-Amal Microfinance Bank.
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CHAPTER ONE
INTRODUCTION

1.1 Background of the Study

Green finance has emerged as a global response to environmental degradation and
climate change, aiming to align financial systems with sustainability and low-carbon
development pathways (Shi et al., 2026; Ocal & Kiigiikkocaoglu, 2025). The origins of green
finance are closely linked to international environmental agreements and global climate
governance frameworks that began shaping financial flows toward sustainable development
since the late twentieth century (Ocal & Kiigiikkocaoglu, 2025). Major milestones such as the
Rio Summit in 1992, the Kyoto Protocol in 1997, and the Copenhagen Summit in 2009 played
a critical role in embedding environmental considerations into financial systems and led to the
creation of climate finance mechanisms (Ocal & Kiiciikkocaoglu, 2025). The establishment of
the Green Climate Fund in 2010 marked a turning point by institutionalizing global financial
support for developing countries to address climate change and transition toward sustainable

economies (Mbokane et al., 2026; Ocal & Kiiciikkocaoglu, 2025).

Green finance evolved as both an extension of traditional finance and a transformative
paradigm that integrates environmental, social, and governance considerations into financial
decision-making processes (Ocal & Kiigiikkocaoglu, 2025). This evolution reflects a shift from
purely profit-driven financial systems toward models that incorporate long-term environmental
sustainability and social welfare objectives (Ocal & Kiigiikkocaoglu, 2025). Green finance
operates through financial instruments such as green bonds, green loans, and green investment
funds, which direct capital toward environmentally sustainable sectors, including renewable

energy, energy efficiency, and green infrastructure (Shi et al., 2026; Mbokane et al., 2026).

Empirical studies confirm that green finance contributes to economic growth while
improving environmental quality by promoting green technological innovation and efficient
resource allocation (Shi et al., 2026). Green finance reduces financing constraints for
environmentally friendly projects and supports innovation by enabling access to capital and
dispersing associated risks (Xu et al., 2026; Shi et al., 2026). It also generates broader systemic

effects by guiding financial resources away from high-pollution industries toward sustainable



sectors, thereby accelerating structural transformation toward green economies (Shi et al.,

2026).

Despite its rapid development, green finance remains unevenly distributed globally,
with developing and fragile countries facing significant barriers in accessing climate finance
(Aklan & Mohammed, 2025). Climate finance mechanisms are often constrained by complex
eligibility requirements, bureaucratic processes, and limited institutional capacity in fragile

states (Aklan & Mohammed, 2025).

At the global level, climate finance flows have increased significantly, yet challenges
remain regarding effectiveness, equity, and accessibility, particularly for least developed and
conflict-affected countries (Aklan & Mohammed, 2025). Yemen represents a critical case
within this context due to its high vulnerability to climate change and limited access to climate
finance mechanisms (Aklan & Mohammed, 2025). The country faces severe environmental
challenges, including water scarcity, land degradation, and increasing climate-related risks,
which are exacerbated by prolonged conflict and economic instability (Aklan & Mohammed,
2025). Access to climate finance in Yemen is extremely limited, with the country receiving
only minimal per capita funding compared to more stable countries (Aklan & Mohammed,
2025). Institutional constraints further hinder Yemen’s ability to benefit from global climate
finance, as the country lacks accredited national entities capable of directly accessing

international funds (Aklan & Mohammed, 2025).

As a result, Yemen relies heavily on international organizations to channel climate
finance, which increases transaction costs and reduces national ownership of projects (Aklan
& Mohammed, 2025). At the same time, Yemen possesses strong potential for green finance
applications, particularly in renewable energy due to its high solar irradiation and favorable
climatic conditions (Alsufyani, 2025). Renewable energy solutions such as solar systems and
microgrids have demonstrated measurable socioeconomic benefits, including increased

household income and improved access to electricity (Alsufyani, 2025).

However, financing remains a major barrier to scaling renewable energy solutions in
Yemen due to political risks, weak financial systems, and limited investment flows (Alsufyani,
2025). These challenges highlight the critical role of local financial institutions in mobilizing
resources and enabling access to green finance at the national level (Mbokane et al., 2026).
Financial institutions act as key intermediaries by providing green financial instruments and

facilitating investments in environmentally sustainable projects (Mbokane et al., 2026). They



influence the adoption of green technologies by reducing financial barriers and supporting
project developers through targeted financing mechanisms (Mbokane et al., 2026). In
developing and fragile contexts, microfinance institutions play a particularly important role in
extending financial services to underserved populations and supporting small-scale green

investments (Alsufyani, 2025).

Within Yemen, institutions such as Al-Amal Microfinance Bank (AMB) operate in this
space by promoting financial inclusion and supporting income-generating activities,
positioning them as potential drivers of green finance at the grassroots level. Such institutions
can facilitate access to renewable energy technologies through tailored financial products
targeting low-income households and small enterprises, thereby linking financial inclusion

with environmental sustainability (Alsufyani, 2025; Mbokane et al., 2026).

Despite growing global and regional interest, existing literature shows a significant gap
in analyzing the role of financial institutions in operationalizing green finance within fragile
and conflict-affected contexts (Mbokane et al., 2026). Most studies focus either on macro-level
policy impacts or on specific sectors such as renewable energy and green buildings, without

integrating institutional-level analysis (Shi et al., 2026; Mbokane et al., 2026).

There is limited empirical evidence on how microfinance institutions can contribute to
green finance adoption and generate measurable environmental and socioeconomic outcomes
in fragile economies such as Yemen. Accordingly, this study aims to examine the role of Al-
Amal Microfinance Bank in advancing green finance in Yemen, assess its contribution to
renewable energy adoption and economic resilience, and identify scalable mechanisms for
implementing green finance solutions in conflict-affected and resource-constrained

environments.

1.2 Problem Statement

To the best of the researcher's knowledge, green finance has expanded in concept and
policy, yet its practical application in fragile contexts remains unclear and weakly documented.
Yemen faces severe financing constraints, institutional limitations, and high exposure to
climate risks, which restrict the translation of global green finance frameworks into actionable
financial services at the local level. Within this gap, microfinance institutions are expected to

play a critical role in bridging access, yet there is no clear evidence on whether such institutions



have systematically integrated green finance into their operations or merely operate within

traditional financial models without structured environmental alignment.

This study addresses this gap by focusing on AMB as one of the key national actors.
The problem lies in the absence of a clear assessment on two fronts. First, the extent to which
AMB has adopted green finance practices in its products, policies, and portfolio remains
undefined. Second, the actual impact of these practices at the client level is not measured in
concrete terms, particularly in relation to income, energy access, and environmental outcomes.
Without this evidence, it is not possible to determine whether AMB is contributing to a

meaningful green transition or operating with limited environmental effect.

1.3 Research Questions
In line with the research objectives, this study seeks to answer the following questions:

e To what extent has AMB adopted green finance practices across its products,

policies, and loan portfolio?

e  What measurable economic, environmental, and social impacts have AMB’s green

finance practices generated at the client level?

1.4 Research Objectives

To assess AMB’s position in advancing green finance and its impact in Yemen, this

study aims to:

o Toinvestigate the extent to which AMB has adopted green finance practices across

its products, policies, and portfolio.

e To assess the measurable socioeconomic and environmental impacts of AMB’s

green finance practices at the client level.



1.5 Scope and Limitations of the Study

This study focuses on assessing AMB’s green finance efforts and their impact within the
Yemeni context over the period 2023-2025. The analysis is limited to data derived from
available formal institutional reports, internal documentation, and structured interviews
conducted with relevant teams. It also incorporates independent analytical reports issued by
Sana’a Center for Strategic Studies, developed in coordination with project partners DeepRoot
Consulting and CARPO. The study is designed to be completed within a one-year timeframe,
which defines the depth and breadth of data collection and analysis.

The study is subject to several limitations. First, the availability and reliability of data
are constrained by the operating environment, which may affect the completeness of
quantitative measurements. Second, the reliance on institutional reports and interviews may
introduce reporting bias or limit external verification of outcomes. Third, the study focuses on
a single institution, which restricts the generalizability of findings across the broader financial
sector in Yemen. Finally, the short implementation period may limit the ability to capture long-

term impacts, particularly environmental outcomes that require extended observation horizons.

1.6 Significance of the Study

This study provides evidence on how green finance can be operationalized within a
fragile and conflict-affected context such as Yemen. It moves beyond policy-level discussions
and examines institutional practice, offering a clear assessment of how a microfinance bank
translates green finance into financial products, portfolio decisions, and client-level
interventions. The findings contribute to the limited empirical literature on green finance in

fragile economies, where data on implementation and outcomes remain scarce.

The study also delivers practical value for financial institutions, donors, and
policymakers. It identifies how microfinance institutions can structure green finance efforts
and what measurable outcomes can be achieved at the ground level. For AMB and similar
institutions, the results support strategic planning, product development, and partnership
building. For donors and development actors, the study provides evidence to guide funding
decisions and design targeted interventions that link financial inclusion with environmental and

economic outcomes.



1.7 Definitions of Terms

Al-Amal Microfinance Bank (AMB): A non-dividend microfinance bank established in
Yemen under Law No. (23) of 2002 and operational since 2009. AMB is the first microfinance
bank in the MENA region, providing inclusive financial services to low-income individuals,
MSMEs, and underserved communities. In addition to non-financial services provided through

its affiliated Reyadah, which provides BDS and capacity-building programs (AMB, 2025).

Economic Impact: Changes in income, business growth, and employment resulting from

financial interventions (Aziz et al., 2024)

Environmental, Social, and Governance (ESG): Standards integrating environmental and
social considerations into financial decision-making (Ocal & Kiigiikkocaoglu, 2025)

Environmental Impact: Outcomes such as reduced emissions, lower fuel use, and adoption

of clean energy (Alsufyani, 2025)

Green Finance: Financial activities that allocate capital toward environmentally sustainable
projects (Shi et al., 2026)

Green Finance Efforts: Institutional actions including green products, portfolio allocation,

policies, partnerships, and capacity (Mbokane et al., 2026)

Ground-Level Impact: Measurable economic, environmental, and social outcomes at the
client level (Xu et al., 2026)

Microfinance Institution (MFI): An institution providing financial services to underserved
populations (Alsufyani, 2025)

Renewable Energy: Energy from sustainable sources such as solar and wind (Alsufyani, 2025)

Social Impact: Improvements in energy access, cost savings, and household resilience (Aklan
& Mohammed, 2025)



1.8 Organization of the Study

This study is organized into five chapters, with each chapter addressing a specific stage
of the research process. Chapter One, Introduction, presents the background of the study and
establishes the context of green finance globally and in Yemen. It introduces the research
problem, objectives, questions, significance, scope and limitations, and definitions of key
terms. The chapter establishes the rationale for examining AMB’s green finance practices and

their client-level socioeconomic and environmental outcomes.

Chapter Two, Review of Related Literature, reviews the conceptual, theoretical, and
empirical literature relevant to green finance, green microfinance, renewable energy, and green
finance in developing and fragile contexts. It examines the Yemeni context and the role of
financial institutions, with particular attention to AMB. The chapter reviews related empirical

studies, identifies the research gap, and presents the theoretical and conceptual framework.

Chapter Three, Research Methodology, explains the methodological approach used to
address the research objectives and questions. It presents the mixed-methods design, research
population and purposive sampling strategy, data sources, research instruments, data collection
procedures through semi-structured interviews with SCA Unit staff and documentary review
of annual & sustainability reporting, and relevant external sources, and methods of data
analysis. It also describes the use of thematic analysis for qualitative data, descriptive analysis

for quantitative indicators, and triangulation for integrating findings from different sources.

Chapter Four, Research Findings, presents and analyzes the evidence collected during
the study period. It examines the extent of AMB’s adoption of green finance practices across
its products, portfolio, policies, partnerships, and institutional capacity. It then assesses
documented client-level economic, environmental, and social outcomes. The chapter integrates
interview findings with documentary and quantitative evidence via thematic and descriptive

analysis. The findings are discussed in relation to the literature and research questions.

Chapter Five, Conclusions and Recommendations, summarizes the principal findings
of the study and presents conclusions based on the research objectives and questions. It
discusses the implications of the findings for AMB and other relevant stakeholders and
provides recommendations for strengthening green finance practices and improving the
measurement and delivery of client-level outcomes. The chapter also identifies areas for future

research arising from the limitations and findings of the study.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter reviews the literature relevant to green finance and its contribution to
sustainable development. It establishes the conceptual and theoretical basis for examining
green finance within the context of microfinance and provides the foundation for the study

framework.

The literature shows that green finance has evolved as a mechanism for directing
financial resources toward activities that support environmental protection, resource efficiency,
clean energy, and low-carbon development. It therefore links financial decision-making with
economic, environmental, and social dimensions of sustainable development. Recent empirical
evidence indicates that green finance can support green growth through improved resource

allocation, technological innovation, and reduced financing constraints.

The review progresses from the global development of green finance to its application
in developing and fragile economies, where limited financial resources, institutional
constraints, climate risks, and infrastructure gaps can restrict sustainable investment. These
conditions increase the relevance of appropriate financial mechanisms for supporting inclusive
green development. In Yemen, for example, limited access to finance and political and

economic risks remain key constraints to renewable energy investment.

The chapter also considers the role of financial institutions in mobilizing green finance
and extends this discussion to microfinance institutions. Their capacity to provide finance to
underserved households, microenterprises, and small businesses creates a potential link
between green investment, financial inclusion, and client-level socioeconomic and
environmental outcomes. Financial institutions are recognized as key channels for deploying

green finance instruments and supporting sustainable activities.

Based on this literature, the chapter develops the study framework by identifying the
key dimensions of green finance and their expected relationship with client-level outcomes.
The framework provides the analytical basis for examining the green finance practices of AMB

and assessing their contribution to sustainable development.



2.2 Conceptual Foundations of Green Finance

Green finance has developed as a financial approach that connects the allocation of
capital with environmental sustainability and long-term development objectives. Its conceptual
foundations lie in the growing recognition that conventional financial decisions cannot address
environmental and climate challenges when financial returns remain the primary consideration.
Green finance therefore extends financial decision-making by directing capital toward
activities that support environmental protection, resource efficiency, clean energy, low-carbon
development, and sustainable infrastructure. The literature presents this development both as
an extension of traditional finance and as a broader shift toward a value-based financial system
that incorporates environmental and social outcomes into financial decisions (Ocal &

Kiiciikkocaoglu, 2025).
2.2.1 Concept and Evolution of Green Finance

The emergence of green finance is closely associated with the growing recognition of
the environmental costs of economic activity and the need to align financial systems with
sustainable development. During the late twentieth century, environmental degradation and
climate change became increasingly integrated into the international economic and policy
agenda. This process created a basis for linking financial resource allocation with
environmental objectives and gradually moved sustainability considerations into financial

decision-making (Ocal & Kiiciikkocaoglu, 2025).

Green finance can be understood as an extension of the broader concept of sustainable
finance. While sustainable finance considers environmental, social, and governance
dimensions within financial decisions, green finance places greater emphasis on environmental
objectives and the transition toward low-carbon and resource-efficient activities. Its
development therefore reflects a progressive integration of sustainability considerations into
conventional financial markets rather than the replacement of the financial system. Ocal and
Kiigiikkocaoglu (2025) identify this evolution through three stages. Green Finance 1.0 reflects
conventional finance, where environmental and social impacts received limited systematic
attention. Green Finance 2.0 introduced environmental and social factors into financial risk-
return analysis. Green Finance 3.0 places greater emphasis on creating long-term
environmental and social value and supporting activities compatible with a low-carbon

cconomy.



The international development of green finance was closely linked to major
environmental and climate agreements. The 1992 Rio Summit placed sustainable development
and environmental protection at the centre of international policy. The Kyoto Protocol of 1997
strengthened the international response to climate change, while the Copenhagen Summit of
2009 contributed to the development of financial mechanisms for addressing climate and
environmental challenges. These developments progressively established the conditions for

directing financial resources toward climate mitigation and sustainable development.

A major institutional milestone occurred at the 2010 United Nations Climate Change
Conference in Cancun, where 194 countries agreed to establish the Green Climate Fund. The
Fund was intended to mobilize financial resources for developing countries to support
emissions reduction and climate adaptation. At this stage, green finance became increasingly
associated with financing environmental protection, energy efficiency, clean energy
technologies, efficient resource use, and green infrastructure. The establishment of the Green
Climate Fund also contributed to the wider adoption of the term in international and national

policy discussions (Ocal & Kiigiikkocaoglu, 2025).

The 2015 Paris Agreement further strengthened this trajectory by linking financial
flows with climate objectives and the transition toward low-carbon development. Subsequent
international and regional initiatives expanded the scope of green finance. The European Green
Deal, launched in 2019, placed the financial system at the centre of the transition toward
climate neutrality and linked sustainable finance with investment, energy, transport, industry,

agriculture, and infrastructure.

The contemporary meaning of green finance has therefore expanded beyond financing
individual environmental projects. It refers to financial mechanisms, institutions, policies, and
investment decisions that direct capital toward environmentally sustainable activities while
integrating environmental considerations into financial risk and resource allocation. Current
instruments include green credit, green bonds, green loans, green insurance, and green
investment funds. These instruments can finance renewable energy, energy efficiency,
pollution control, sustainable agriculture, green buildings, and other activities that contribute

to environmental improvement and low-carbon development.

Contemporary green finance also emphasizes the interaction between finance,
innovation, and sustainable growth. Recent evidence indicates that green finance can reduce

financing constraints, distribute the risks associated with green innovation, and direct capital

10



toward environmentally sustainable sectors. It can therefore contribute not only to
environmental objectives but also to technological innovation, resource efficiency, and

economic growth (Shi et al., 2026; Xu et al., 2026).

For the present study, green finance is therefore understood as the use of financial
resources, products, and institutional mechanisms to support environmentally sustainable
economic activities while contributing to broader sustainable development outcomes. This
definition provides a basis for examining green finance within microfinance and assessing how
its application can generate environmental, economic, and social outcomes in the context of

Yemen.

2.2.2 Principles and Characteristics of Green Finance

Green finance is distinguished from conventional finance by its integration of
environmental objectives into financial decision-making and capital allocation. Its principles
extend beyond the financing of individual green projects to include the assessment of
environmental and social effects, climate-related risks, resource efficiency, and long-term
sustainability. These principles provide the basis for evaluating whether financial activities
genuinely contribute to sustainable development rather than simply carrying a green label (Ocal

& Kiigiikkocaoglu, 2025).

Environmental Sustainability

Environmental sustainability is the central principle of green finance. It directs financial
resources toward activities that reduce environmental harm and support sustainable use of
natural resources. Relevant activities include renewable energy, energy efficiency, pollution
reduction, sustainable infrastructure, and other low-carbon investments. Green finance
therefore seeks to connect financial decisions with improvements in environmental

performance and ecological balance (Ocal & Kiiciikkocaoglu, 2025; Shi et al., 2026).

Resource Allocation

Efficient allocation of financial resources is a defining characteristic of green finance.
It seeks to redirect capital toward low-carbon, resource-efficient, and environmentally
sustainable sectors while reducing financing for activities associated with high pollution and
inefficient resource use. Empirical evidence indicates that green finance can improve resource
allocation by reducing financing constraints and directing capital toward green projects and

technological innovation (Shi et al., 2026; Xu et al., 2026).
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Climate Considerations

Climate considerations distinguish green finance from a narrower approach focused
only on conventional environmental protection. Green finance supports climate mitigation and
adaptation by financing activities such as clean energy, energy efficiency, emissions reduction,
and climate-resilient infrastructure. The development of international climate-finance
mechanisms has reinforced this role, particularly in developing countries that require financial
resources to address climate risks and transition toward low-carbon economies (Ocal &

Kiiciikkocaoglu, 2025).

ESG Integration

Environmental, social, and governance considerations form an important component of
contemporary green finance. ESG integration extends financial assessment beyond financial
returns by incorporating environmental performance, social consequences, and governance
practices into investment and financing decisions. Ocal and Kiiciikkocaoglu (2025) emphasize
that the development of green finance involves increasing integration of ESG criteria into
financial risk-return analysis. Sector-specific and measurable ESG indicators can also improve

the assessment and accountability of green-finance activities.

Long-Term Sustainability

Green finance emphasizes long-term value creation rather than short-term financial
returns alone. Its purpose includes supporting environmentally sustainable activities,
maintaining ecological balance, and promoting sustainable economic development. This long-
term orientation is reflected in the evolution from conventional finance toward approaches that
consider the environmental and social consequences of financial decisions over time (Ocal &

Kiiciikkocaoglu, 2025).

Financial Inclusion

Financial inclusion provides an important dimension for applying green finance in
developing and fragile economies. Green finance can support access to environmentally
sustainable technologies when financial institutions provide appropriate products to
households and small enterprises that face financing constraints. In Yemen, the proposed role
of financial institutions is particularly relevant because renewable-energy expansion is
constrained by limited investment, weak financial systems, and political risk. Local financial
institutions can therefore connect green finance with underserved clients and support access to

renewable-energy solutions (Aklan & Mohammed, 2025; Alsufyani, 2025).
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For the present study, these principles provide the conceptual basis for examining
AMB’s green finance practices. They correspond directly with the study’s independent-
variable dimensions, particularly green products, portfolio allocation, policies and ESG
practices, partnerships, and institutional capacity. They also establish the basis for assessing
whether these practices are associated with measurable economic, environmental, and social

outcomes at the client level.

2.2.3 Green Finance Instruments

Green finance is implemented through a range of financial instruments that channel
capital toward environmentally sustainable activities. The literature identifies green loans,
green bonds, green investment funds, sustainability-linked financing, and other climate-
oriented mechanisms as important instruments for mobilizing resources for renewable energy,
energy efficiency, green infrastructure, and other sustainable activities (Mbokane et al., 2026;
Shi et al., 2026). However, their relevance differs according to the nature, scale, and mandate
of the financial institution. For a microfinance institution such as AMB, particular attention
should be given to instruments that can directly finance households, microenterprises, and

small-scale productive activities.

Green Loans

Green loans are among the most directly relevant green finance instruments for
microfinance institutions. They adapt conventional lending to finance activities that meet
defined environmental objectives. These may include renewable-energy systems, energy-
efficiency investments, clean technologies, and other environmentally sustainable activities.
Evidence from financial institutions shows that green loans are among the established

instruments used to direct finance toward eligible green activities (Mbokane et al., 2026).

For AMB, green loans are particularly relevant because they can be structured at the
client level to finance relatively small investments in solar systems, clean energy, energy-
efficient equipment, and green income-generating activities. Their relevance therefore extends
beyond environmental financing to the study's financial-inclusion dimension by enabling
clients who may have limited access to conventional green investment finance to adopt

sustainable technologies.
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Renewable-Energy Financing

Renewable-energy financing refers to financial resources directed toward the
acquisition, installation, or expansion of renewable-energy technologies. Solar energy is
particularly relevant to the Yemeni context because of the country's significant solar potential
and the role of decentralized systems in improving electricity access. Alsufyani (2025)
identifies renewable energy as an important pathway for addressing Yemen's energy deficit

and notes the socioeconomic benefits associated with solar systems and microgrids.

For AMB, renewable-energy financing represents one of the most applicable forms of
green finance because financing can be provided directly to households and small businesses
for solar systems and related clean-energy investments. This creates a direct link between

financial services and the environmental and socioeconomic outcomes examined in this study.

Green Bonds

Green bonds are debt instruments through which funds are raised for eligible
environmental projects. Their proceeds are allocated to activities such as renewable energy,
energy efficiency, and other green projects. Evidence from financial institutions demonstrates

their use for financing renewable-energy and other sustainable investments (Mbokane et al.,

2026).

Unlike green loans, green bonds are generally more relevant to larger financial
institutions and capital markets than to the direct microfinance operations of AMB. Therefore,
within the present study, green bonds are considered primarily as a potential institutional
funding or resource-mobilization mechanism rather than as a client-level product. This
distinction is important because the study focuses on instruments that can realistically support

AMB's green finance activities.
Sustainability-Linked Finance

Sustainability-linked finance connects financial terms to predefined sustainability
performance objectives. Unlike a conventional green loan, which generally requires the
financing proceeds to be used for specified eligible green activities, sustainability-linked
financing can link the financial arrangement to the achievement of measurable sustainability
indicators. Ocal and Kiiciikkocaoglu (2025) identify sustainability-linked financing as part of

the continuing integration of environmental objectives into traditional financial instruments.
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For a microfinance institution, the relevance of this instrument depends on the
availability of measurable sustainability indicators and appropriate monitoring systems. In
AMB's context, its potential application would therefore require clear environmental
performance measures and institutional capacity to verify achievement. It is consequently more
relevant as an emerging financing mechanism than as a core client-level instrument unless

AMB has formally adopted it.

Green Investment Funds

Green investment funds pool financial resources for investment in environmentally
sustainable activities. The literature identifies green investment funds alongside green loans
and green bonds as instruments through which capital can be directed toward sustainable

sectors (Shi et al., 2026).

For AMB, green investment funds may be relevant primarily as a source of wholesale
or blended capital that can support the expansion of green lending. This could enable the
institution to increase financing for renewable energy, sustainable agriculture, climate-resilient
activities, and other eligible investments. Their relevance to the present study therefore lies

more in institutional resource mobilization than in direct client financing.

Other Climate-Oriented Financing

Other climate-oriented mechanisms can complement conventional green finance
instruments. These include concessional finance, grants, guarantees, blended finance, risk-
sharing arrangements, and climate-focused development funding. Such mechanisms are
particularly relevant in fragile economies because political and financial risks can restrict
private investment. In Yemen, limited access to international climate finance and institutional
constraints remain significant barriers, making concessional and blended financing important
potential mechanisms for supporting sustainable investment (Aklan & Mohammed, 2025;

Alsufyani, 2025).

For AMB, these mechanisms can support green finance indirectly by reducing
financing risks, increasing available capital, and enabling the institution to extend financing to
underserved clients. Guarantee funds and concessional or blended financing can also help
address collateral and affordability constraints that affect access to finance among small

enterprises and low-income clients.

Overall, the literature indicates that green finance instruments differ in their relevance

according to institutional scale and financing purpose. For the present study, green loans and
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renewable-energy financing represent the most directly relevant client-level instruments, while
green bonds, sustainability-linked finance, green investment funds, and climate-oriented
funding mechanisms are considered mainly in relation to AMB's institutional financing
capacity, partnerships, and resource mobilization. This distinction provides a practical basis for
assessing the extent of AMB's green finance adoption across its products, portfolio,

partnerships, and institutional capacity.
2.3  Green Finance in Developing and Fragile Economies

The application of green finance in developing and fragile economies differs from its
application in more developed financial systems because access to finance is shaped by
institutional capacity, political risk, financial-market development, and the ability of national
institutions to meet international funding requirements. Empirical evidence indicates that green
finance can contribute to economic development in developing countries, while its
effectiveness depends on country-specific institutional and financial conditions (Aziz et al.,
2024). In fragile states, these constraints are more pronounced. Complex eligibility
requirements, bureaucratic procedures, weak institutional capacity, limited climate data, and
restricted access to international climate funds can reduce the ability of vulnerable countries to
translate global green-finance commitments into local investment (Aklan & Mohammed,
2025). These conditions make the role of domestic financial institutions particularly relevant
because they can provide financing through locally accessible mechanisms and connect
external resources with households and small enterprises. For Yemen, this context is
particularly important given the country’s climate vulnerability, prolonged conflict,
institutional fragmentation, and limited access to climate finance, while its substantial
renewable-energy potential creates a need for financing mechanisms capable of supporting
sustainable investment and client-level energy access (Aklan & Mohammed, 2025; Alsufyani,

2025).
2.3.1 Green Finance and Economic Development

The relationship between green finance and economic development can be understood
as a progression from financial resource allocation to investment, technological innovation,
productivity, and ultimately economic development. The underlying rationale is that financial
systems influence which economic activities receive capital. When financial resources are
directed toward environmentally sustainable sectors, firms and other economic actors can

obtain funding for green investment, clean technologies, and more efficient production
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processes. Green finance can therefore contribute to economic development while also

addressing environmental objectives (Ocal & Kiigiikkocaoglu, 2025; Shi et al., 2026).

At the first stage, green finance facilitates investment by directing capital toward low-
carbon and resource-efficient activities. Green loans, green bonds, and green funds expand
financing channels for green projects and can reduce financing constraints that otherwise limit
investment in energy-saving equipment, renewable energy, and environmental technologies.
Shi et al. (2026) find that green finance policies improve credit-resource allocation and
alleviate financing constraints, enabling firms to undertake green investments that would

otherwise face limited or costly financing.

At the second stage, increased investment can support green technological innovation.
Green finance provides capital for research and development, technology adoption, and the
commercialization of environmentally sustainable technologies. Xu et al. (2026) find that green
finance has a significant positive effect on green technological innovation by alleviating
financing constraints, dispersing innovation risks, and directing social capital toward green
technology. Their analysis also indicates that green finance supports the innovation process

from research and development through application.

At the third stage, technological innovation can improve productivity through more
efficient use of energy and other resources. Green technologies can reduce resource
consumption, improve production processes, and lower environmental costs. Shi et al. (2026)
report that green finance promotes green total factor productivity through improved resource
allocation and green technological innovation. Their findings further indicate that green-
finance reform has a positive effect on subsequent regional GDP, suggesting that improvements

in green productivity can extend beyond environmental performance to economic performance.

The final stage links these mechanisms to economic development. Empirical evidence
from Aziz et al. indicates a positive and significant relationship between green and sustainable
bond issuance and GDP. Their analysis of developed and developing countries found that the
relationship was stronger in developing countries, suggesting that green finance may have
greater economic significance where additional investment and financing are needed to support
development. The authors therefore identify green finance as a potential policy instrument for

economic development and increased investment.

The relationship can therefore be summarized as:
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Figure 1. The pathway from green finance to economic development.

Source. Adapted from OECD (2020), UN Environment Programme (2021), and World Bank (2022).

This relationship is not automatic. Its strength depends on institutional conditions,
financial-market development, financing constraints, environmental regulation, and the
capacity of financial institutions to allocate resources effectively. Shi et al. (2026) find that the
effects of green-finance policy vary across economic and institutional environments, while Xu
et al. (2026) identify differences in the spatial distribution of green financial resources and

innovation capacity.

This qualification is particularly relevant to the present study. The existing empirical
literature mainly examines countries, firms, cities, or financial-market instruments. The current
study shifts the focus to a microfinance institution and examines whether AMB’s green finance
practices are associated with measurable client-level economic, environmental, and social
outcomes. Thus, rather than treating economic development only as GDP growth, the study
considers the client-level mechanisms through which green finance may contribute to income,

business growth, employment, energy access, cost savings, and resilience.
2.3.2 Green Finance and Financial Inclusion

Green finance can contribute to financial inclusion by directing financial resources
toward populations that face barriers to conventional finance while enabling them to invest in
environmentally sustainable activities. In developing and fragile economies, this relationship
is particularly relevant because financing constraints can limit access to renewable-energy
technologies and other green investments. The literature indicates that financial institutions can

reduce these barriers by providing appropriate financing mechanisms and connecting
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sustainable investment opportunities with households and small economic actors (Mbokane et

al., 2026; Alsufyani, 2025).

For low-income households, green finance can provide access to small-scale
renewable-energy investments that may otherwise require unaffordable upfront expenditure. In
Yemen, solar home systems have expanded as an alternative to unreliable grid electricity and
diesel generation. Studies reviewed by Alsufyani (2025) identify financing limitations and high
initial costs as barriers to wider adoption, while credit mechanisms and technical assistance are
identified as relevant approaches for expanding access. The relevance is particularly clear for
rural households, where decentralized solar systems can provide electricity access without

dependence on grid expansion.

For microenterprises and small businesses, green finance can provide capital for
investments in renewable energy, energy-efficient equipment, and other clean technologies that
can reduce operating costs and improve business continuity. Green finance can also reduce
financing constraints by expanding the availability of credit for environmentally sustainable
activities. Shi et al. (2026) find that green-finance mechanisms can improve the availability of
funding for green projects and reduce financing constraints. For a microfinance institution, this
creates a direct opportunity to integrate environmental objectives into lending products that

already target small-scale economic activity.

For rural communities, the combination of green finance and decentralized renewable
energy can address both financial and infrastructure constraints. Evidence from Yemen shows
that off-grid photovoltaic systems and solar solutions can improve electricity access in rural
areas, while solar-powered water pumping can support productive and community activities.
The literature also identifies rural electrification as an important application of renewable
energy because grid-related infrastructure remains constrained by conflict and weak investment

capacity.

Green finance can therefore reach underserved populations when financial institutions
adapt products to their financing capacity, geographic conditions, and specific investment
needs. In Yemen, this requires financing mechanisms that address high upfront costs, limited
access to credit, affordability constraints, and the risks associated with the operating
environment. The literature identifies subsidized loans, blended finance, and pay-as-you-go

models among the mechanisms that can help overcome these barriers.

19



The role of microfinance institutions is consequently significant. Unlike large-scale
climate-finance mechanisms that often involve complex eligibility requirements and
substantial project sizes, microfinance institutions can potentially translate green-finance
resources into smaller financing arrangements accessible to households and small enterprises.
The study proposal identifies AMB as a potential institutional channel for connecting financial
inclusion with environmental sustainability through tailored products for low-income
households and small enterprises. This provides the conceptual basis for examining whether
AMB's green finance practices have extended access to green investment and generated

measurable client-level economic, environmental, and social outcomes.
2.3.3 Green Finance in Fragile and Conflict-Affected Contexts

The application of green finance in fragile and conflict-affected states is constrained by
conditions that differ from those of stable economies. Conflict, institutional fragmentation,
weak governance, limited financial capacity, political risk, and inadequate data can restrict both
access to climate finance and the ability to implement and measure green-finance interventions.
These constraints are particularly relevant to Yemen, where climate vulnerability is combined

with prolonged conflict and institutional fragility (Aklan & Mohammed, 2025).

Institutional constraints. Fragile states often face limited institutional and technical
capacity to develop proposals, manage funds, meet accreditation requirements, and coordinate
climate-related activities. In Yemen, weak coordination among national institutions and the
ineffectiveness of existing climate-governance mechanisms have complicated access to climate
finance. The country also lacks accredited national institutions capable of directly accessing
international climate funds, increasing dependence on international intermediaries (Aklan &

Mohammed, 2025).

Financing constraints. Green and renewable-energy investments often require upfront
capital that may be difficult to mobilize in fragile financial systems. Yemen faces limited
investment flows, weak banking systems, and inadequate long-term financing mechanisms.
These conditions restrict the ability of households, enterprises, and institutions to scale

renewable-energy and other environmentally sustainable investments (Alsufyani, 2025).

Political and economic risks. Conflict increases perceived investment risk and reduces
the willingness of donors and investors to finance development and climate-related activities.

Aklan and Mohammed (2025) report that Yemen's high-risk environment has contributed to
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declining donor willingness, while its poor credit rating and limited institutional capacity to

manage debt restrict access to concessional financing.

Limited access to climate finance. Yemen's access to international climate finance
remains extremely limited relative to its vulnerability and financing needs. The country has
secured no more than US$15 million from multilateral climate funds, while climate-related
losses are substantially higher. The policy brief also reports that Yemen received only US$0.60
per capita in adaptation finance between 2015 and 2021, compared with more than US$100 per
capita in stable countries during the same period (Aklan & Mohammed, 2025).

Weak financial infrastructure. Financial-sector weaknesses further constrain green
investment. Yemen's economic instability, weak banking systems, limited credit guarantees,
and absence of appropriate long-term financing mechanisms restrict the ability of financial
institutions to support renewable-energy investments. These constraints are compounded by

damaged infrastructure and limited technical capacity (Alsufyani, 2025).

Challenges in measuring impact. Reliable measurement is another constraint. Yemen
faces a substantial climate-data gap resulting from fragmented state authority, disrupted
monitoring infrastructure, weak coordination, and continued reliance on manual data archiving.
Aklan and Mohammed (2025) report a ten-year gap in climate data, which makes it difficult to
satisfy evidence requirements for climate-finance proposals and limits the availability of
reliable information for monitoring and evaluation. These data limitations are also relevant to
measuring client-level outcomes because credible assessment of environmental and

socioeconomic effects requires consistent baseline, output, and outcome data.

Taken together, these conditions demonstrate why green finance cannot simply be
transferred from stable financial systems to fragile economies without institutional and
operational adaptation. Yemen's experience illustrates the interaction between institutional
capacity, financing availability, political risk, financial infrastructure, and data capacity. At the
same time, these constraints create a role for domestic financial institutions that can operate
closer to households and enterprises and translate available green-finance resources into locally
accessible financial products. This provides the context for examining AMB's green finance

practices and their measurable client-level outcomes during 2023-2025.
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2.4 Green Finance and Renewable Energy in Yemen

The relationship between green finance and renewable energy is particularly relevant
to Yemen because the country faces a severe energy crisis while possessing substantial
renewable-energy resources. Prolonged conflict, economic instability, and damage to energy
infrastructure have reduced access to reliable electricity and constrained socioeconomic
development. At the same time, the expansion of decentralized renewable-energy systems,
particularly solar power, has emerged as an important response to electricity shortages and the
high cost and limited availability of conventional fuels (Alsufyani, 2025). The combination of
high renewable-energy potential and substantial financing constraints makes access to
appropriate financial mechanisms an important condition for expanding sustainable energy

solutions in Yemen (Alsufyani, 2025).
2.4.1 Yemen’s Energy and Environmental Context

Yemen’s energy and environmental context is characterized by limited electricity
access, prolonged disruption of the national power system, dependence on conventional fuels,
and high exposure to climate-related risks. These conditions have been intensified by conflict,
economic instability, damaged infrastructure, and weak institutional capacity. At the same
time, the deterioration of conventional energy systems has accelerated the adoption of
decentralized solar solutions, creating a direct connection between Yemen’s energy needs,
environmental challenges, and the potential role of green finance (Alsufyani, 2025; Aklan &

Mohammed, 2025).

Energy access

Access to reliable electricity remains a major development challenge in Yemen,
particularly in rural and underserved areas. The reviewed literature reports that only about 23%
of Yemen’s rural population has access to electricity, while rural communities constitute a
substantial share of the country’s population. The limited reach and reliability of centralized
electricity have increased reliance on decentralized energy solutions, particularly solar power,
for households, agricultural activities, health facilities, education, and small businesses

(Alsufyani, 2025).

Electricity shortages
Yemen’s electricity shortages have been closely associated with conflict-related

damage to generation, transmission, and distribution infrastructure. The literature reports
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substantial damage to the national electricity grid and a persistent gap between electricity
supply and demand. Since the escalation of conflict, grid expansion has been disrupted, while
damaged infrastructure, limited maintenance capacity, and shortages of equipment and spare
parts have further reduced the reliability of electricity services (Alsufyani, 2025).
Dependence on conventional energy. The disruption of the national grid has increased
dependence on diesel generators and other fossil-fuel-based energy sources. The reviewed
evidence indicates that Yemen’s electricity generation continues to rely heavily on fossil fuels,
particularly diesel and heavy fuel oil, while renewable energy has historically represented a
small share of total generation. Dependence on diesel also increases operating costs because
fuel prices and availability remain subject to economic and supply disruptions (Alsufyani,

2025).

The shift toward decentralized solar energy has emerged partly as a response to these
constraints. A market assessment cited in AMB’s READY4CARBON concept note indicates
that more than half of Yemeni households, particularly in rural and peri-urban areas, have
adopted solar solutions. This expansion has been driven by the collapse of the national
electricity grid and the scarcity and high cost of fuel. Solar systems have consequently become
an important source of electricity for households, small businesses, agricultural irrigation,

health services, and education (Al-Amal Microfinance Bank, 2026).

Climate vulnerability

Yemen is highly vulnerable to climate-related risks while possessing limited capacity
to respond to them. Climate pressures affect water resources, agriculture, and food security,
and these pressures interact with existing economic and institutional fragility. The country's
vulnerability is further intensified by prolonged conflict, weak infrastructure, energy

insecurity, and limited institutional capacity (Aklan & Mohammed, 2025).

Climate-related pressures are particularly significant for water and agricultural systems.
Evidence from AMB’s 2025 Annual Report illustrates the interaction between water scarcity,
climate change, and business sustainability. The report documents a case in which water
shortages and inefficient irrigation increased operating costs for an agricultural enterprise,
while investment in hydroponic technology reduced water consumption and improved

production efficiency (Al-Amal Microfinance Bank, 2026).
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Environmental pressures

Yemen faces environmental pressures that include water scarcity, land degradation,
climate-related hazards, and emissions associated with energy and transport. The energy sector
is identified as a major source of national emissions, while continued dependence on diesel and
other conventional fuels contributes to environmental pollution and increases exposure to fuel-
related costs. At the same time, the expansion of decentralized solar systems provides an
opportunity to reduce fossil-fuel dependence and associated emissions (Al-Amal Microfinance

Bank, 2026).

The interaction between these energy and environmental conditions establishes the
relevance of green finance in Yemen. Limited electricity access creates demand for affordable
energy solutions, dependence on conventional fuels creates both economic and environmental
pressures, and climate vulnerability increases the need for resilient technologies and
investment. Renewable energy, particularly decentralized solar power, therefore provides an
important area through which financial institutions can connect climate objectives with
household and enterprise needs. This context provides the basis for examining the role of green
finance and the extent to which AMB’s financing practices contribute to measurable client-

level economic, environmental, and social outcomes.
2.4.2 Renewable Energy Potential in Yemen

Yemen possesses substantial renewable-energy potential, with solar energy
representing the most prominent resource because of the country’s geographical position, solar
irradiation, and long periods of sunshine. The available literature identifies solar, wind,
biomass, geothermal, and small hydropower as potential components of Yemen’s renewable-
energy mix, although current utilization remains limited by conflict, financing constraints,
institutional weaknesses, and technical capacity gaps (Alsufyani, 2025). The potential is
therefore significant not only for large-scale electricity generation but also for decentralized
systems that can provide energy to households, businesses, rural communities, and essential

services.

Solar Energy

Solar energy represents the leading renewable-energy opportunity in Yemen. Most
regions receive global horizontal irradiation of approximately 5.2—6.8 kWh/m?*/day, while
Marib, Aden, and Al-Mukalla record levels above 6.5 kWh/m?/day. These conditions support
both grid-connected and decentralized photovoltaic applications (Alsufyani, 2025). Another
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assessment included in the reviewed literature identifies particularly strong solar conditions in

Marib, Aden, and Al-Mukalla, with annual sunshine exceeding 3,000 hours in some locations.

Estimates of Yemen’s technical solar-PV potential vary according to the methodology
and scope used. The reviewed evidence reports potential exceeding 55 GW in some
assessments, while a broader technical-potential assessment estimates more than 200,000 MW.
These figures should therefore be interpreted as estimates based on different assessment

frameworks rather than as directly comparable measures of realizable capacity.

Solar PV is particularly suitable to Yemen because it can be deployed at different scales.
Household systems can operate independently from the national grid, while rooftop systems,
community systems, mini-grids, and larger solar plants can address different energy
requirements. The literature identifies solar PV as the leading renewable option for Yemen
because of its resource availability, declining technology costs, and relatively simple

deployment compared with other renewable technologies (Alsufyani, 2025).

Solar Home Systems

Solar home systems are particularly relevant to Yemen because they provide
decentralized electricity where grid services are unavailable or unreliable. Earlier rural
electrification initiatives used photovoltaic kits to extend electricity access to remote
households, while the deterioration of the national grid after 2015 accelerated the deployment

of off-grid solar systems through humanitarian and resilience programs (Alsufyani, 2025).

The national renewable-energy strategy also identified solar home systems as an
instrument for rural electrification. The strategy targeted approximately 110,000 rural
households through solar home systems with an estimated combined capacity of 5.5 MW.
Although implementation has been constrained by conflict, weak governance, and limited
enforcement, the target demonstrates the established policy relevance of household-level solar

solutions in Yemen.

Solar home systems also provide a direct connection between renewable energy and
financial inclusion. Their relatively small scale makes them suitable for financing mechanisms
directed toward households and small enterprises. The reviewed literature identifies credit
mechanisms, technical assistance, subsidized loans, blended finance, and pay-as-you-go
models as possible mechanisms for overcoming the high upfront costs that limit wider

adoption.
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This model is directly relevant to AMB. AMB’s 2025 Annual Report states that its
participation in the Yemen Emergency Electricity Access Project supports households and
SME:s in accessing solar home systems and contributes to the development of the decentralized
solar-energy market. During 2024 and 2025, the project reported 40,000 and 45,000 solar-
energy sets distributed, respectively, with beneficiaries including households and SME

entrepreneurs.

Solar Microgrids

Solar microgrids provide another relevant pathway for renewable-energy deployment
in Yemen. Unlike individual solar home systems, microgrids serve multiple users through a
localized electricity network and can combine photovoltaic generation with battery storage or
other generation sources. The reviewed technical assessment identifies community mini-grids
of approximately 10-200 kW as a feasible configuration for Yemen, with lower indicative

levelized electricity costs than small household systems because of economies of scale.

Evidence from Yemen also demonstrates practical applications. The Ash Shamayatain
hybrid mini-grid in Taiz, with a capacity of 200 kW, has been reported to provide electricity to
local markets and reduce carbon emissions. The Yemen Emergency Electricity Access Project
also demonstrates the capacity of decentralized solar interventions to expand electricity access

at household and community levels.

Solar microgrids can therefore provide a bridge between individual household systems
and large centralized power plants. They are relevant to rural communities, markets, productive
activities, health facilities, and other local services where grid extension is difficult or
unreliable. Their development can also support local operation and maintenance activities and

create opportunities for community-level participation in energy provision.

Other Relevant Renewable-Energy Solutions

Although solar energy dominates Yemen’s renewable-energy potential, other resources
can complement photovoltaic deployment. Wind resources are concentrated along coastal
areas, including Al-Mokha, Al-Hodeidah, Aden, and Al-Mukalla, where reported wind speeds

provide opportunities for medium- and large-scale applications.

Biomass resources derived from agri-residues, livestock waste, and organic waste may
provide localized energy solutions, particularly in rural and agricultural communities.

Preliminary applications have included biogas systems for reducing dependence on firewood
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and diesel. Geothermal resources also exist in volcanic areas such as Dhamar, Ibb, and Taiz,

though their development requires higher capital investment and specialized technical capacity.

These alternatives are complementary rather than substitutes for solar energy. The
available evidence consistently identifies solar PV as the most immediately applicable
renewable technology because of its resource abundance, ease of deployment, and suitability
for decentralized applications. Wind, biomass, geothermal, and small hydropower can
nevertheless contribute to diversification and resilience where local resource conditions and

financing allow their development (Alsufyani, 2025).

For this study, this renewable-energy context is crucial because it defines the main areas
in which green finance can operate at the client level. SHSs and other decentralized solar
solutions provide a direct connection between financial products and energy access, while solar
microgrids and other renewable technologies create opportunities for financing productive and
community-level activities. This makes renewable-energy financing a central area for assessing

AMB’s green finance practices and their socioeconomic and environmental outcomes.
2.4.3 Financing Constraints for Renewable Energy

Despite Yemen’s substantial renewable-energy potential, particularly in solar energy,
financing remains a major constraint to its expansion. The literature identifies limited access
to finance, political and economic risks, institutional weaknesses, high investment
requirements, and the limited availability of appropriate green-finance mechanisms as
interconnected barriers to renewable-energy development. These constraints reduce the
capacity of households, enterprises, investors, and financial institutions to convert Yemen’s
renewable-energy potential into sustained investment and wider access to clean energy

(Alsufyani, 2025).

Access to finance

Access to suitable financing remains limited across Yemen’s renewable-energy sector.
Economic instability, inflation, limited liquidity, and weak financial intermediation constrain
both public and private investment. The literature identifies financing limitations as a major
barrier to renewable-energy deployment, despite the competitiveness of solar photovoltaic
systems relative to fossil-fuel generation when long-term fuel and maintenance costs are
considered (Alsufyani, 2025). In addition, the high upfront cost of solar systems can prevent
households and small businesses from adopting renewable technologies without appropriate

credit mechanisms, concessional finance, or other forms of financial support.
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Political risk

Political instability represents a major constraint on renewable-energy investment in
Yemen. Prolonged conflict has increased country risk, disrupted infrastructure development,
weakened investor confidence, and complicated project implementation. The literature
identifies political risk as a factor that discourages foreign investment and limits the availability
of financing for renewable-energy projects (Alsufyani, 2025). Conflict also affects access to
project sites, equipment supply chains, and maintenance services, particularly in areas where

security conditions remain unstable.

Institutional constraints

Renewable-energy investment is also constrained by weaknesses in governance,
regulatory enforcement, and institutional coordination. Prolonged conflict has fragmented
governance and reduced the effectiveness of energy-sector planning. The literature identifies
overlapping institutional responsibilities and the absence of a fully effective centralized
authority for renewable-energy coordination as factors that contribute to duplication, weak
regulatory implementation, and inefficient use of available resources (Alsufyani, 2025). These
conditions increase transaction costs and create uncertainty for investors and financial

institutions.

Institutional constraints also affect Yemen’s ability to access international climate
finance. Aklan and Mohammed (2025) report that Yemen lacks accredited national entities
capable of directly accessing international climate-finance mechanisms. Consequently, the
country relies heavily on international organizations to channel climate finance, which

increases transaction costs and limits national ownership of projects.

Investment requirements

Renewable-energy projects require substantial initial capital, even when their long-term
operating costs may be lower than those of fossil-fuel alternatives. The financing requirements
become more significant for large solar plants, hybrid mini-grids, energy-storage systems, and
supporting infrastructure. The reviewed literature reports that Yemen’s long-term renewable-
energy transition would require substantial investment and identifies solar PV farms, hybrid
mini-grids, wind projects, and energy-storage facilities among the priority investment areas.
Proposed financing mechanisms include green bonds, public-private partnerships, and other

investment arrangements (Alsufyani, 2025).
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The scale of investment required also creates a mismatch between conventional
financing capacity and renewable-energy needs. Local financial institutions have limited
access to long-term lending mechanisms, while many renewable-energy investments require
financing structures that extend beyond conventional short-term lending arrangements. This
constraint is particularly relevant for microfinance because client-level solar investments may
be smaller in size but still involve upfront costs that exceed the immediate financial capacity

of low-income households and microenterprises.

Limited green-finance mechanisms

The availability of specialized green-finance instruments remains limited. The literature
specifically identifies the lack of long-term lending mechanisms and green-finance products
within local financial institutions as a barrier to renewable-energy development in Yemen
(Alsufyani, 2025). This limitation reduces the ability of financial institutions to match the

characteristics of renewable-energy investments with appropriate financing terms.

Concessional and blended finance can help address this constraint by reducing
investment risks and improving the financial feasibility of renewable-energy projects. The
literature recommends these mechanisms alongside decentralized deployment models such as
mini-grids and rooftop solar systems (Alsufyani, 2025). International climate finance can also
provide an important source of capital, but Yemen’s institutional and political constraints limit

direct access to these resources (Aklan & Mohammed, 2025).

These constraints demonstrate that Yemen’s renewable-energy challenge is not
primarily a question of resource availability. The country has significant solar and wind
potential, but converting this potential into investment requires access to finance, risk-sharing
mechanisms, institutional capacity, and financial products suited to the local context. This
creates a direct role for domestic financial institutions, including microfinance institutions, to
develop financing mechanisms that can connect external and domestic resources with
households and small enterprises. For the present study, this provides the basis for examining
whether AMB has responded to these financing constraints through its green finance products,

portfolio allocation, partnerships, and institutional capacity.
2.4.4 Role of Financial Institutions

The financing constraints affecting renewable-energy development in Yemen place
financial institutions in an important intermediary position between available capital and the

households, enterprises, and communities that require financing for green investments.
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Financial institutions can mobilize resources, design suitable financial products, finance clean
technologies, and reduce the financial barriers that limit renewable-energy adoption. This role
is particularly relevant in Yemen, where weak financial systems, limited investment flows,
political risks, and restricted access to international climate finance constrain the expansion of

renewable energy (Alsufyani, 2025; Aklan & Mohammed, 2025).

Mobilizing capital

Financial institutions can connect domestic and external sources of finance with green
investment opportunities. Their intermediary function enables resources from donors,
development partners, investors, and other financing sources to be channelled toward
environmentally sustainable activities. This function is particularly important in fragile
economies where direct access to international climate finance is constrained by institutional
and accreditation requirements. In Yemen, the limited number of nationally accredited
institutions capable of accessing international climate funds increases reliance on international
organizations, making capable domestic financial intermediaries important for translating

available resources into local financing (Aklan & Mohammed, 2025).

For AMB, mobilizing capital is connected to its partnerships and green-finance
portfolio. The bank's green-finance approach provides a channel through which external and
institutional resources can support renewable-energy and other environmentally sustainable
investments. Its READY4CARBON initiative further illustrates an emerging approach to
resource mobilization by proposing the aggregation of small clean-energy loans and the use of
carbon finance to generate additional revenue, reduce lending risk, and potentially lower

financing costs for climate-vulnerable households.

Developing green financial products

Financial institutions can translate environmental objectives into financial products that
are accessible to clients. These may include green loans and financing for renewable energy,
clean cooking, sustainable agriculture, water management, and other climate-related activities.
Such products allow financial institutions to integrate environmental objectives into their
existing lending functions rather than treating green finance solely as a policy concept. The
literature identifies green financial instruments as mechanisms for directing capital toward
environmentally sustainable sectors and reducing financing constraints (Shi et al., 2026;

Mbokane et al., 2026).
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The relevance of this function is particularly clear for microfinance institutions because
their lending structures can accommodate smaller investments by households and
microenterprises. In Yemen, AMB has developed green lending products through which it has
financed renewable-energy systems. Its READY4CARBON concept indicates that these
products have financed tens of thousands of renewable-energy systems and that the underlying
portfolio includes small loans for clean-energy applications such as lighting, agriculture, and

clean cooking.

Financing clean technologies

Financial institutions can support the adoption of clean technologies by providing
capital for their purchase, installation, and use. In Yemen, this role is particularly relevant to
decentralized solar systems because the collapse of the national electricity grid has contributed
to rapid adoption of off-grid solar solutions for households, agriculture, health, education, and
commercial activities. Financing can therefore convert the technical potential of renewable
energy into actual adoption by clients who may otherwise be unable to meet the upfront cost

of clean technologies.

AMB's documented green-finance activities illustrate this mechanism. The bank's green
finance portfolio includes renewable-energy financing, while its climate-smart finance
activities extend to areas such as water management, climate-smart agriculture, and sustainable
livestock. AMB's institutional materials report more than 61,000 solar-panel loans and more
than 2,000 agricultural loans, with reported financing exceeding USD 33 million. These figures
provide an institutional basis for examining the extent to which financial intermediation has

supported clean-technology adoption in Yemen.

Supporting households and enterprises

Financial institutions can extend green finance beyond large-scale infrastructure by
providing appropriately structured financing to households, microenterprises, and small
businesses. This is important in Yemen because decentralized renewable-energy technologies
can support both household welfare and productive activity. AMB's green-finance model is
particularly relevant because its institutional mandate focuses on underserved populations and

MSME entrepreneurs.

The potential development impact extends beyond access to finance when green
financing is combined with non-financial support. AMB's broader institutional model

incorporates business development services and capacity building alongside financial services,
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while its development program proposes combining subsidized green loans with training,
technical assistance, and awareness activities for households, farmers, and microenterprises.
Such an integrated approach can help clients use financing effectively and improve the

sustainability of green investments.

Reducing financing barriers

Financial institutions can reduce barriers to green investment by adapting loan size,
repayment structures, eligibility criteria, and risk-sharing mechanisms to the circumstances of
their target clients. In fragile contexts, this function is important because high upfront costs,
limited collateral, political risk, and weak financial infrastructure can prevent households and
small enterprises from investing in renewable technologies. Green finance can also be
supported through guarantees, concessional resources, blended finance, and other mechanisms

that reduce the risks faced by both financial institutions and clients.

AMB's READY4CARBON initiative illustrates an additional mechanism for reducing
these barriers. The proposed aggregation of small clean-energy loans into a carbon-finance
program is intended to generate certified carbon credits and create an additional revenue stream
that can de-risk lending and reduce interest rates for climate-vulnerable households. This
approach demonstrates how financial innovation can potentially address both the cost and risk

dimensions of green financing in a fragile financial environment.

Overall, financial institutions can contribute to Yemen's green transition through five
interconnected functions: mobilizing capital, developing green products, financing clean
technologies, supporting households and enterprises, and reducing financing barriers. These
functions provide the financial-intermediation link between Yemen's renewable-energy
potential and actual client-level adoption. For the present study, they also provide a direct
analytical basis for examining AMB's green finance efforts through its products, portfolio
allocation, partnerships, and institutional capacity, and for assessing the socioeconomic and

environmental outcomes associated with these practices.
2.5 Microfinance and Green Finance

This section focuses specifically on the role of AMB in linking microfinance with green
finance initiatives. While microfinance is widely discussed at the sectoral level, the relevance
of this study lies in understanding how a single institution—AMB—integrates environmental

considerations into its financial services. This distinction is important because the analysis is
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not concerned with the general banking sector in Yemen, but rather with how AMB
operationalizes green finance within its microfinance model to support both socioeconomic

development and environmental sustainability.
2.5.1 Microfinance and Sustainable Development

Microfinance has developed as an important mechanism for extending financial
services to individuals and enterprises that face barriers to conventional banking. Its
contribution to sustainable development is linked to its ability to expand financial inclusion,
support income-generating activities, strengthen enterprises, and increase economic
participation among underserved populations. In fragile and conflict-affected economies, these
functions become particularly relevant because access to formal financial services is often
limited while households and small businesses face greater economic and livelihood risks (Al-

Amal Microfinance Bank, 2026).

Financial inclusion

Microfinance contributes to financial inclusion by providing financial services to
populations that may lack collateral, formal credit histories, or access to conventional banking.
These populations include low-income households, women, youth, farmers, microenterprises,
and rural communities. Evidence from the Yemeni context indicates that conventional banking
has historically underserved these groups, creating a role for microfinance institutions in
extending access to credit and other financial services (Al-Amal Microfinance Bank, 2026).
AMB was established with a specific mandate to provide inclusive financial services to low-
income households and micro and small entrepreneurs, including financing, savings, insurance,

and transfer services.

Poverty reduction

The relationship between microfinance and poverty reduction operates through access
to financial resources that can support income-generating activities and reduce dependence on
short-term assistance. Microloans can enable clients to establish or expand small businesses,
generate income, and reinvest earnings in productive activities. In Yemen, AMB's development
model explicitly positions microfinance as a mechanism for reducing poverty and
strengthening economic independence by moving beneficiaries from short-term assistance

toward sustainable income generation (Al-Amal Microfinance Bank, 2026).

This relationship should not be interpreted as automatic. Access to credit alone does

not guarantee poverty reduction. The evidence from AMB's TWIN modality indicates the
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importance of combining financial services with non-financial services such as training and
capacity building. The TWIN study examined financial access, financial literacy, business
sustainability, income generation, entrepreneurial sustainability, and long-term economic
participation among low-income populations in Yemen. This integrated approach is relevant
to sustainable development because it addresses both the capital constraint and the capacity

constraint faced by small-scale entrepreneurs.

Enterprise development

Microfinance supports enterprise development by providing capital for business
establishment, expansion, working capital, productive assets, and agricultural activities. This
function is particularly relevant in Yemen, where micro, small, and medium enterprises form
an important part of local economic activity and face significant constraints in accessing
conventional finance. Microfinance institutions can provide tailored financial products and
complementary business-development support to help enterprises establish, sustain, and

expand their activities (Al-Amal Microfinance Bank, 2026).

AMB's model extends this function by integrating financial services with business
development services through Reyadah. The institution's development model combines
financing with training, mentoring, technical support, and market linkages to help clients
acquire the resources and capabilities required to sustain and grow their businesses. This
integrated approach is consistent with the study's broader interest in examining outcomes rather

than measuring financial outreach alone.

Economic participation

Microfinance can contribute to economic participation by enabling individuals and
enterprises to enter or remain active in local markets. Access to finance can support self-
employment, business continuity, agricultural production, and the creation of employment
opportunities. In Yemen, AMB's development approach identifies microfinance as a
mechanism for supporting women, youth, farmers, small businesses, and other underserved
groups, thereby expanding their participation in economic activity (Al-Amal Microfinance

Bank, 2026).

The relationship between microfinance and sustainable development is therefore
broader than the provision of loans. Financial inclusion provides access to resources, financing
supports productive activity, enterprise development creates income and employment

opportunities, and sustained economic participation can strengthen household and community
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resilience. AMB's experience illustrates this integrated perspective through its combination of
financial products, business development services, partnerships, and development-oriented

interventions.

For the present study, this foundation is important because green finance represents a
specific application of this broader microfinance function. The question is not only whether
AMB provides finance to underserved clients, but whether its green finance practices extend
the benefits of financial inclusion to environmentally sustainable investments and generate

measurable socioeconomic and environmental outcomes at the client level.
2.5.2 Green Microfinance

Green microfinance refers to the integration of environmental objectives into the
products, services, operations, and institutional practices of microfinance institutions. It
extends the conventional financial-inclusion function of microfinance by directing financing
toward activities that reduce environmental pressures, improve energy access, promote clean
technologies, and strengthen the resilience of low-income clients. In this sense, green
microfinance connects two objectives that are central to the present study: expanding financial
access among underserved populations and supporting environmentally sustainable investment

(Alsufyani, 2025; Mbokane et al., 2026).

For microfinance institutions, green finance is particularly relevant when
environmental objectives are incorporated into existing client-level financing rather than
treated only as large-scale investment activity. Small loans can support household and
enterprise investments in renewable energy, energy efficiency, sustainable agriculture, and
other climate-related activities. In Yemen, the need for such financing is reinforced by limited
electricity access, high dependence on conventional energy, and the rapid expansion of

decentralized solar systems (Alsufyani, 2025).

Green microfinance also requires institutional integration. Environmental criteria need
to be reflected in product design, portfolio management, risk assessment, staff capacity,
partnerships, and monitoring systems. This moves green microfinance beyond the provision of
individual solar loans toward an institutional approach in which environmental considerations
form part of the financial institution's decision-making and operations. This perspective is
consistent with the evolution of green finance toward the integration of environmental, social,

and governance considerations into financial activities (Ocal & Kiiciikkocaoglu, 2025).
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In the context of AMB, green microfinance can therefore be understood as the
application of AMB's microfinance model to environmentally sustainable activities while
maintaining its financial-inclusion orientation. This provides the conceptual link between
AMB's existing microfinance mandate and the independent variable examined in this study,

namely AMB's Green Finance Efforts.
2.5.3 Green Financial Products for Low-Income Clients

Green financial products provide the operational mechanism through which green
microfinance reaches clients. Their relevance depends on whether they address both the
environmental purpose of the investment and the financial circumstances of low-income

households, microenterprises, and small businesses.

Solar loans

Solar loans finance the acquisition and installation of solar-energy systems for
households and enterprises. They are particularly relevant to Yemen because decentralized
solar systems have expanded in response to electricity shortages and the high cost and limited
availability of conventional energy. Financing can address the high upfront cost that prevents

some households and small businesses from adopting solar technologies (Alsufyani, 2025).

Solar financing also provides a direct connection between green finance and financial
inclusion. Small-scale financing can enable clients who cannot meet the full upfront cost of a
solar system to obtain the technology through structured repayment. AMB's documented
participation in the Yemen Emergency Electricity Access Project provides an example of this
relationship, with solar-energy systems reaching households and SMEs during the study

period.

Clean-energy financing

Clean-energy financing extends beyond household solar systems to other technologies
that reduce dependence on conventional energy. These may include renewable-energy systems,
clean cooking technologies, energy-efficient equipment, and related investments. In Yemen,
such financing can support both household energy access and productive activities where

electricity reliability affects business operations (Alsufyani, 2025).

Energy-efficient equipment
Green microfinance can also finance equipment that reduces energy consumption or

improves resource efficiency. Such investments can be relevant to microenterprises because
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lower energy consumption can reduce operating costs while improving production efficiency.
AMB's broader climate-smart financing activities provide a basis for considering investments

that improve resource efficiency alongside renewable-energy financing.

Green enterprise financing

Green enterprise financing supports businesses whose activities either produce
environmental benefits or adopt technologies that reduce their environmental impact. It can
finance renewable-energy equipment, sustainable agricultural activities, resource-efficient
production, water-management technologies, and other climate-related investments. This form
of financing is particularly relevant to microfinance because microenterprises and small

businesses can adopt green technologies at a scale that is appropriate for microfinance lending.

For AMB, these products are relevant because they connect green finance with the
institution's existing focus on households, farmers, microenterprises, and small businesses.
They also provide observable indicators for assessing the independent variable, including the
type of green products offered, number and value of financed activities, beneficiary groups,

and portfolio allocation.
2.5.4 Institutional Requirements for Green Microfinance

The effective implementation of green microfinance requires more than the availability
of green products. It requires institutional systems that enable a microfinance institution to
identify eligible activities, manage environmental and financial risks, mobilize resources,
monitor implementation, and measure outcomes. These requirements correspond closely with

the dimensions used in this study to assess AMB's green finance efforts.

Policies

A microfinance institution needs policies and procedures that define eligible green
activities, environmental criteria, financing conditions, and monitoring requirements. Clear
policies help distinguish green financing from conventional lending and provide a basis for

consistent classification and reporting.

Governance

Green microfinance requires institutional responsibility for decision-making,
implementation, monitoring, and accountability. Governance arrangements should clarify
which units are responsible for green-finance strategy and operations and how environmental

considerations are incorporated into institutional decisions. This is particularly relevant to
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AMB's Sustainability and Climate Action Unit and its coordination with other operational

units.

ESG systems

Environmental, social, and governance considerations can strengthen the assessment of
green-finance activities by integrating sustainability factors into financial decision-making.
The evolution of green finance has increasingly involved the integration of ESG considerations
into risk-return analysis and institutional practices (Ocal & Kiigiikkocaoglu, 2025). For a
microfinance institution, ESG systems can support client screening, environmental-risk

assessment, portfolio classification, and reporting.

Staff capacity

Staff require knowledge of green-finance concepts, eligible technologies,
environmental criteria, client assessment, and impact measurement. Capacity building is
therefore necessary to translate institutional policies into operational practice. This is
particularly important where green products involve technical technologies such as solar

systems, energy-efficient equipment, and climate-smart agricultural investments.

Risk management

Green microfinance operates within both financial and environmental risk dimensions.
Institutions need systems for assessing credit risk, technology risk, implementation risk, and
environmental or climate-related risks. In fragile contexts such as Yemen, these requirements
are compounded by political and economic uncertainty, weak infrastructure, and limited access

to long-term finance (Aklan & Mohammed, 2025; Alsufyani, 2025).

Data systems

Reliable data are required to classify green financing, monitor portfolio performance,
and measure client-level outcomes. Data systems should capture indicators such as financing
value, number of beneficiaries, type of green investment, energy use, cost savings, and relevant
environmental outcomes. This requirement is particularly important in Yemen, where climate-
data gaps and weak monitoring capacity constrain access to climate finance and make impact

measurement difficult (Aklan & Mohammed, 2025).

Partnerships
Partnerships can provide financial resources, technical expertise, technology, risk-
sharing mechanisms, and access to climate-finance programs. They are particularly important

for microfinance institutions operating in fragile economies where domestic resources and
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institutional capacity may be limited. In Yemen, international partnerships can help connect
local financial institutions with climate finance and technical assistance (Aklan & Mohammed,

2025).

Taken together, these institutional requirements show that green microfinance is an
institutional model rather than a single financial product. Policies, governance, ESG systems,
staff capacity, risk management, data systems, and partnerships determine the institution's
ability to design, implement, monitor, and scale green financial activities. These dimensions
directly correspond to the independent variable of the present study, AMB's Green Finance
Efforts, which is examined through green products, portfolio allocation, policies, partnerships,
and institutional capacity. The framework therefore provides a direct basis for assessing the

extent to which AMB has integrated green finance into its microfinance operations.
2.6 AMB and Green Finance in Yemen

AMB provides a relevant institutional case for examining how green finance can be
operationalized within Yemen’s microfinance sector. The bank has progressively moved from
financing small productive activities toward a broader approach that incorporates
environmental and social considerations into its financing operations, risk management,
institutional policies, and sustainability initiatives. This development has occurred alongside
AMB’s continued focus on financial inclusion and support for MSMEs, rural communities,

and underserved groups.
2.6.1 Overview of AMB

Al-Amal Microfinance Bank was established under Yemeni Law No. 23 of 2002 as the
first microfinance bank in the Middle East and North Africa. The bank began its actual
operations in January 2009 following its establishment by the Social Fund for Development,
the Arab Gulf Program for Development (AGFUND) Organizations, and private-sector
contributors. AMB operates as a non-profit or non-dividend institution and is regulated and

supervised by the Central Bank of Yemen.

AMB's institutional mandate is to provide sustainable financial services to low- and
limited-income households, particularly micro and small entrepreneurs. Its services include
financing, savings, insurance, transfers, and other financial services designed around the needs
of underserved clients. Its stated mission links financial services with improving the economic

and social conditions of low-income households and entrepreneurs.
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The bank's role has developed beyond conventional microcredit. AMB combines
financial services with business development and capacity-building services through Reyadah.
These services include training, mentoring, financial literacy, counselling, and other forms of
support intended to improve clients' ability to establish, sustain, and expand their enterprises.
The bank's 2025 reporting describes this integrated model as combining financial and non-
financial services to strengthen MSMEs, employment, financial inclusion, and sustainable

economic growth.

Financial inclusion remains central to AMB's institutional orientation. The bank targets
populations that have limited access to formal financial services, including low-income
individuals, entrepreneurs, women, youth, farmers, rural communities, and small businesses.
Its development program also identifies women, youth, rural households, small farmers, and
microentrepreneurs as priority groups for expanded economic empowerment and green-finance

interventions.

AMB's development orientation is reflected in its effort to move beyond short-term
financial assistance toward sustainable economic participation. Its institutional model links
finance with enterprise development, capacity building, market access, and resilience. The
bank's 2025 reporting further identifies its role as contributing to local economic development,
MSME growth, financial inclusion, and the development of a more inclusive and sustainable

economy.
2.6.2 AMB’s Green Finance Practices

For this study, AMB's green finance practices are examined through five dimensions of
the independent variable: green products, portfolio allocation, policies and ESG practices,

partnerships, and institutional capacity.

Green Products

AMB has expanded its financing products to include renewable-energy and other
environmentally oriented activities. Its 2025 Annual Report identifies solar and clean-energy
loans, agricultural finance, climate-smart agriculture, water-related financing, and sustainable
livestock financing within its green-finance activities. During 2025, AMB reported 407 solar-

energy loans valued at USD 1.1 million and 270 agricultural loans valued at USD 4.2 million.

The solar-energy loans finance solar home systems, SME solar systems, and solar-

powered pumps for agricultural activities. The reported purposes also include livestock and
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food-value-chain activities. AMB associates these loans with improved access to reliable
energy, lower energy operating costs, reduced dependence on conventional electricity sources,

and more sustainable economic activity in rural areas.

AMB also introduced the Captain sustainable loan in 2025. The product finances
electric motorcycles for workers in the delivery-service sector. AMB presents the product as
an example of integrating environmental objectives with economic empowerment through
reduced reliance on conventional fuel and support for income generation and employment

among young people.

Portfolio Allocation

AMB's green-finance portfolio covers renewable energy, water management, climate-
smart agriculture, and sustainable livestock. Agricultural financing includes activities related
to irrigation, productive equipment, food-value-chain production, and other rural economic
activities. The bank links these investments with more efficient resource use, improved farmer

income, food security, and climate resilience.

The bank also identifies the promotion of green finance and renewable energy within
its loan portfolio as a strategic expectation. Its future directions include increasing financing
for SME solar-energy businesses, supporting environmentally smart agribusinesses, and

developing financing products for environmentally friendly enterprises.

Policies and ESG Practices

AMB has developed an institutional framework for environmental and social
governance. The framework includes an Operational Manual for the Sustainability and Climate
Action Unit, Environmental Policy Guidelines, Environmental and Social Risk Management
Guidelines, a Gender Policy, a Waste Management and Sorting Policy, and enforcement and

follow-up mechanisms.

Environmental and social risk assessment has also been incorporated into the credit
decision-making process. AMB developed an environmental and social classification
instrument and integrated it into the Credit Assessment Process Model. The system is intended
to identify potential environmental and social risks, classify financed enterprises according to
risk, support risk mitigation, and direct financing toward more sustainable economic activities.
The bank also applies environmental practices to its own operations through waste

management and sorting mechanisms and internal awareness activities. During 2025, AMB
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conducted staff training on environmental and social policies and their application in daily

operations.

Partnerships

Partnerships form an important component of AMB's green-finance practices. Through
the Yemen Emergency Electricity Access Project, funded by the World Bank and supervised
by UNOPS, AMB participates in a financing model designed to expand access to solar-energy
systems among households and SMEs. The model also supports the development of the
decentralized solar-energy market and the inclusion of low-income groups in clean-energy
access. AMB has also pursued international climate-finance engagement. Its institutional
development includes the commencement of an accreditation process to become a Direct
Access Entity to international climate funds. The SCA Unit is responsible for representing the

bank with international donors and global climate funds, including the Green Climate Fund.

Institutional Capacity

AMB's institutional capacity for green finance strengthened during 2025 through the
establishment of the Sustainability and Climate Action (SCA) Unit. The unit leads AMB's
environmental and social governance and climate-action activities and coordinates
sustainability initiatives across the bank's departments. It also contributed to developing an
institutional methodology for integrating environmental and social considerations into policies,

operations, and financing activities.

The bank's capacity-building activities include staff training on environmental and
social policies, internal awareness activities, and the development of systems for environmental
and social risk management. AMB also identifies carbon-footprint assessment, impact
assessment, sustainability reporting, and institutionalization of climate action among the

strategic responsibilities associated with sustainability and climate action.

Accordingly, AMB's green finance practices extend beyond individual green loans.
They encompass products, portfolio allocation, policies and ESG practices, partnerships, and
institutional capacity. These five dimensions provide the analytical structure for Objective One
of the present study, which investigates the extent to which AMB has adopted green finance

practices across its products, policies, and portfolio.
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2.6.3 AMB’s Green Finance Initiatives

AMB’s green finance initiatives during 2023-2025 show a progression from financing
environmentally relevant economic activities toward a more structured green-finance model.
The evidence indicates that this progression involved product development, portfolio
orientation, environmental and social safeguards, institutional capacity building, and
partnerships. AMB’s 2025 reporting describes green finance as an extension of its
development-oriented microfinance model, particularly its longstanding financing of

agriculture and small productive enterprises in rural areas.
2.6.3.1 Green Finance Initiative and Portfolio Development

The Green Finance Initiative represents the core institutional transition in AMB’s
green-finance approach. AMB's documented development trajectory shows the rollout of the
Green Finance Initiative, followed by the introduction of environmental policy guidelines and
environmental and social risk-management tools. The bank subsequently strengthened

institutional responsibility for sustainability and climate action.

Within this approach, AMB classifies several financing activities as green, including
renewable-energy financing, water management, climate-smart agriculture, and sustainable
livestock. Agricultural financing supports production inputs, machinery, irrigation equipment,
drip irrigation, solar-powered pumps, livestock production, and food-value-chain activities. In

2025, AMB reported 270 agricultural loans valued at USD 4.2 million.

Solar and clean-energy financing constitutes another core component. In 2025, AMB
reported 407 solar-energy loans valued at USD 1.1 million. These loans supported solar home
systems, SME solar systems, and solar-powered agricultural pumps, while also supporting
livestock and food-value-chain activities. The reported purposes link green financing with
reliable energy access, lower energy operating costs, reduced dependence on conventional

electricity, and more sustainable rural economic activity.
2.6.3.2 Climate-Smart and Resource-Efficient Financing

AMB has also used green finance to address climate-related constraints affecting
productive activities. A documented case from the SYEFI Project illustrates this approach
through financing for a women's agricultural nursery facing water scarcity and high irrigation
costs. The financing supported the adoption of hydroponic technology rather than simply

financing additional water consumption. According to the AMB report, the intervention
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reduced water consumption, improved production efficiency and product quality, diversified

the nursery's seedlings, and doubled sales.

This initiative demonstrates an important dimension of AMB's green finance approach
because the financed activity addressed both an environmental constraint and an economic
objective. It therefore provides evidence of the type of client-level linkage examined by the

present study.
2.6.3.3 Yemen Emergency Electricity Access Project

The Yemen Emergency Electricity Access Project (YEEAP) represents a major
partnership-based renewable-energy initiative within the 2023-2025 study period. Funded by
the World Bank and supervised by UNOPS, the project uses a partnership model with
microfinance institutions to expand the solar-energy market beyond the national electricity grid
and improve access to clean energy among low-income groups. AMB's role includes
facilitating access to solar home systems for households and SMEs, improving the quality of
solar-related products and services, supporting the decentralized solar market, and promoting

inclusion of low-income groups.

The reported implementation results provide quantitative evidence relevant to the
dependent variable. AMB reported 40,000 solar-energy sets distributed during 2024 and 45,000
during 2025. The 2025 report identifies households and SME entrepreneurs as beneficiaries
and associates the intervention with improved access to clean energy, support for SME
continuity, transition toward lower-emission energy, and reduced dependence on high-cost

conventional energy sources.
2.6.3.4 Captain Sustainable Loan

In 2025, AMB expanded its green product range through the introduction of the Captain
sustainable loan. The product finances electric motorcycles for workers in the delivery-service
sector. AMB presents the product as an integration of environmental and economic objectives,
with the environmental dimension involving reduced reliance on conventional fuel and carbon
emissions and the socioeconomic dimension involving income generation and flexible

employment opportunities for young people.

The initiative is significant for the study because it demonstrates movement beyond
solar and agricultural finance toward green financing for sustainable transportation and

economic activity.
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2.6.3.5 Environmental and Social Risk Management

AMB's green-finance development also involved institutionalizing environmental and
social safeguards. The bank issued Environmental Policy Guidelines and Environmental and
Social Risk Management Guidelines and developed an environmental and social classification
instrument. The instrument was incorporated into the Credit Assessment Process Model so that

environmental and social risk assessment became part of the credit decision-making cycle.

The system is intended to identify environmental and social risks, classify financed
enterprises according to their level of risk, support mitigation measures, and direct financing
toward more sustainable activities. This represents a shift from treating green finance as a
product category toward integrating environmental considerations into ordinary lending

decisions.
2.6.3.6 Sustainability and Climate Action Unit

The establishment of the Sustainability and Climate Action (SCA) Unit in 2025
represents a major institutional development. The unit was established to lead AMB's
environmental and social governance and climate-action activities and to coordinate
sustainability initiatives across the bank. It also contributed to developing an institutional
methodology for integrating environmental and social considerations into AMB's policies,

operations, and financing activities.

The bank also strengthened staff capacity during 2025 through training on
environmental and social policies and their implementation in daily operations. The SCA Unit
conducted awareness activities targeting staff, customers, and communities and supported the

development of a sustainability culture within the institution.
2.6.3.7 Climate-Finance and Carbon-Market Readiness

AMB has also explored mechanisms for expanding the financial sustainability of its
green portfolio through climate finance. The READY4CARBON initiative proposes
aggregating tens of thousands of small green microloans for activities such as clean energy,
agriculture, and clean cooking into a carbon-finance aggregation framework. The proposed
mechanism seeks to validate and issue carbon credits and create a potential revenue stream that

could reduce lending risks and financing costs for climate-vulnerable households.
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This initiative should be distinguished from implemented green-finance activities. The
available document presents READY4CARBON as a readiness and development initiative
rather than evidence that AMB had already generated or monetized certified carbon credits

during the study period.
2.6.4 AMB’s Institutional Position

The evidence from 2023-2025 indicates that AMB's institutional position in green
finance reflects adoption, institutionalization, expansion, partnership, capacity building, and

operational implementation, although these dimensions have not developed at the same pace.

Adoption

AMB demonstrates substantive adoption of green finance through identifiable products
and financing activities. Renewable-energy financing, agricultural financing, water-related
activities, climate-smart agriculture, sustainable livestock, and sustainable transportation are
documented within its green-finance activities. The bank has therefore moved beyond a general

commitment to sustainability toward identifiable green financing practices.

Institutionalization

The strongest evidence of institutionalization appears in 2025. AMB established the
SCA Unit, issued environmental policy and environmental and social risk-management
guidelines, integrated environmental and social assessment into the credit process, and applied
environmental and social policies across its operations. These measures indicate that green
finance has increasingly become embedded within institutional systems rather than remaining

limited to individual projects.

Expansion

AMB's green finance has expanded in both product scope and target activities. The
portfolio moved beyond renewable-energy financing to include climate-smart agriculture,
water management, sustainable livestock, and electric transportation. The bank also identifies
future expansion through financing environmentally smart agribusinesses, environmentally

friendly enterprises, and SME solar-energy businesses.

Partnership
Partnership represents a significant element of AMB's position. YEEAP demonstrates
the use of an MFI partnership model involving the World Bank and UNOPS to expand

decentralized solar-energy access. AMB has also pursued engagement with international
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climate-finance mechanisms and commenced an accreditation process to become a Direct

Access Entity to international climate funds.

Capacity

Institutional capacity has strengthened through the establishment of the SCA Unit,
environmental and social risk-management systems, staff training, awareness activities, and
sustainability reporting. The 2025 Annual Report also states that the SCA Unit coordinates
sustainability activities across departments and supports integration of environmental and

social considerations into financing and operational activities.

Operational Implementation

The available evidence demonstrates that green finance has moved into operational
implementation through actual financing products and projects. The reported 2025 portfolio
includes 407 solar-energy loans and 270 agricultural loans, while YEEAP generated reported
distributions of 40,000 and 45,000 solar-energy sets in 2024 and 2025, respectively. The
Captain sustainable loan and climate-adaptation financing further demonstrate the application

of green-finance principles to specific client needs.

Overall Assessment of AMB’s Institutional Position

Taken together, the evidence suggests that AMB's position during 20232025 reflects
a transition from green-finance activity toward institutionalized green banking. The transition
is visible in the movement from financing environmentally relevant activities to establishing
dedicated institutional structures, environmental and social policies, risk-management

procedures, specialized staff capacity, partnerships, and sustainability reporting.

However, this evidence establishes the extent and characteristics of AMB's green
finance efforts, not the causal effect of those efforts. The available documentation provides
substantial evidence of activities, financing, beneficiaries, and reported outcomes, but the
measurement of client-level socioeconomic and environmental impacts requires separate
analysis. This distinction is central to the present study because Objective One concerns the
independent variable, AMB's Green Finance Efforts, whereas Objective Two examines the

dependent variable, client-level socioeconomic and environmental outcomes.
2.7 Client-Level Outcomes of Green Finance

Green finance is not limited to the allocation of capital toward environmentally

sustainable activities. Its relevance to a microfinance institution also depends on whether
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financed activities generate observable changes for the clients who receive and use the
financing. The present study therefore treats client-level outcomes as the dependent variable
and examines them through economic, environmental, and social dimensions. Within the
socioeconomic dimension, particular attention is given to income generation, business growth,
employment, productivity, and household economic resilience. This approach is consistent
with the study's definition of ground-level impact as measurable economic, environmental, and

social outcomes at the client level.
2.7.1 Socioeconomic Outcomes

Green finance can generate socioeconomic outcomes when financing enables
households and enterprises to adopt technologies or practices that improve their productive
capacity, reduce operating constraints, or strengthen their ability to maintain economic activity.
The literature on green finance identifies economic benefits through improved resource
allocation, reduced financing constraints, technological innovation, and higher productivity.
Shi et al. (2026), for example, find that green finance promotes green growth through
technological innovation and the alleviation of financing constraints, with additional positive
effects on regional economic performance. For a microfinance institution, however, the
relevant question is whether these broader mechanisms translate into observable changes in the

economic conditions of individual clients.

Income generation

Green finance can support income generation when clients use financing to acquire
productive assets, improve production processes, or reduce costs associated with energy and
other resources. AMB's 2025 Annual Report explicitly associates its agricultural green-finance
activities with improved sources of income for farmers and SME entrepreneurs. The bank
reported 270 agricultural loans worth USD 4.2 million and identified increased agricultural

production and improved income sources among the expected impacts of these loans.

The relationship is also illustrated by AMB's financing of climate-resilient agricultural
technology. In the documented case of Garonia Agricultural Nursery, financing enabled the
client to introduce hydroponic technology. The intervention reduced water consumption,
improved product quality and production efficiency, allowed diversification of seedlings, and
resulted in doubled sales. This provides a concrete example of how green financing can affect

both resource efficiency and enterprise income.
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Business growth

Green finance can contribute to business growth when financed technologies increase
productive capacity, improve efficiency, or reduce operating constraints. In the Garonia case,
water scarcity and high irrigation costs had restricted the business's ability to expand and
introduce new seedlings. Financing the transition to hydroponic production addressed these

constraints and enabled the enterprise to diversify its products and double its sales.

At the broader level, AMB identifies financing for agricultural machinery, irrigation
equipment, solar-powered pumps, food-value-chain activities, and environmentally friendly
enterprises as mechanisms for supporting sustainable production and enterprise development.
These activities provide potential indicators for assessing business growth at the client level,

including changes in sales, production, productive capacity, and business continuity.

Employment

Green finance can affect employment through two channels. First, financing productive
enterprises can enable business expansion and create additional employment. Second, the
development and use of renewable-energy technologies can generate employment in
installation, operation, maintenance, logistics, and local distribution. The renewable-energy
literature identifies employment creation as one of the socioeconomic effects associated with

solar-PV deployment in Yemen.

At the client level, AMB's green-finance model also connects environmental
investment with income-generating employment. The Captain sustainable loan, introduced in
2025, finances electric motorcycles for delivery-service workers and is designed to create
income opportunities and flexible employment while reducing dependence on conventional
fuel. This illustrates the potential for a green financial product to generate both environmental

and employment outcomes.

Productivity

Productivity represents another relevant socioeconomic outcome because green
technologies can improve the efficiency with which clients use energy, water, and other
productive resources. Green-finance research indicates that financing can support
technological innovation and resource efficiency, which in turn contribute to productivity

improvements (Shi et al., 2026).

Evidence from AMB's client-level case provides a direct illustration. The hydroponic

investment reduced water consumption while improving production efficiency and product
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quality. The client was subsequently able to diversify seedlings and double sales. In agricultural
activities, AMB also finances drip-irrigation systems and solar-powered pumps and associates
these investments with more sustainable resource use and increased local agricultural

production.

Household economic resilience

Green finance can strengthen household economic resilience when access to clean and
reliable energy reduces exposure to high and unstable conventional-energy costs. This is
particularly relevant in Yemen, where electricity shortages and dependence on diesel have
imposed significant financial pressures on households and small businesses. The renewable-
energy literature indicates that replacing diesel-generated electricity with solar can reduce

recurrent fuel expenditure and improve the reliability of energy services.

AMB's YEEAP intervention provides institutional evidence of this mechanism. During
2024 and 2025, the project distributed 40,000 and 45,000 solar-energy sets, respectively. AMB
reports that the beneficiaries included households and SME entrepreneurs and that the
intervention improved living conditions, supported SME continuity, improved access to clean
energy, and reduced dependence on high-cost conventional energy sources. These outcomes
indicate how renewable-energy financing can contribute to economic resilience by reducing

energy-related constraints and supporting continuity of household and enterprise activities.

Taken together, the socioeconomic dimension of client-level impact can therefore be
assessed through five measurable outcomes: income generation, business growth, employment,
productivity, and household economic resilience. The available evidence already provides
examples of these outcomes within AMB's green-finance activities, including improved farmer
income, doubled sales following climate-adaptation financing, employment opportunities
linked to green products, increased production efficiency, and improved household and SME
energy access. However, these documented cases should not be treated as evidence of an
institution-wide causal effect. The present study will determine the extent and consistency of
these outcomes through documentary analysis, quantitative indicators, and interviews with the

relevant AMB team.
2.7.2 Environmental Qutcomes

The environmental dimension of green finance concerns changes in the use of energy
and natural resources and the adoption of technologies that reduce environmental pressure. For

the present study, environmental outcomes are assessed through five indicators: reduced fuel
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consumption, reduced carbon emissions, renewable-energy adoption, clean-technology
adoption, and improved energy efficiency. These indicators are relevant to AMB because its
documented green-finance activities include solar-energy financing, solar-powered agricultural

equipment, climate-smart agriculture, and other resource-efficient investments.

Reduced fuel consumption

Renewable-energy financing can reduce clients' dependence on diesel and other
conventional fuels. This is particularly relevant in Yemen, where unreliable electricity supply
has increased reliance on diesel generators and other fossil-fuel-based energy sources. The
adoption of decentralized solar systems provides an alternative source of electricity and can
reduce the amount of conventional fuel required for household and productive activities

(Alsufyani, 2025).

AMB's documented YEEAP intervention provides evidence of this mechanism. The
project supported the distribution of solar-energy systems to households and SMEs and was
associated with reduced dependence on high-cost conventional energy sources. At the
agricultural level, financing for solar-powered pumps can similarly reduce reliance on diesel-

powered irrigation systems.

Reduced carbon emissions

Reducing fossil-fuel consumption can contribute to lower carbon emissions. Solar-
energy systems generate electricity without direct fossil-fuel combustion during operation,
while electric transportation can reduce emissions associated with conventional fuel use.
AMB's Captain sustainable loan, for example, finances electric motorcycles and explicitly links

the product with reduced dependence on conventional fuel and lower carbon emissions.

The environmental impact of solar adoption is also recognized in AMB's renewable-
energy interventions. YEEAP is designed to expand access to solar energy while supporting a
transition away from conventional energy sources. However, the available AMB
documentation does not establish a single institution-wide measurement of tonnes of CO:
avoided across its entire green-finance portfolio. Therefore, carbon reduction should be
measured through documented emission indicators where available or through appropriate

proxies such as fuel displacement and renewable-energy capacity.

Renewable-energy adoption
Renewable-energy adoption represents one of the most direct environmental outcomes

of AMB's green financing. Solar home systems, SME solar systems, and solar-powered
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agricultural pumps are among the technologies financed through AMB's green products. The
YEEAP intervention further demonstrates large-scale deployment, with 40,000 solar-energy
sets reported in 2024 and 45,000 in 2025.

This outcome is particularly important in Yemen because decentralized renewable
energy has become a practical response to the deterioration of the national electricity system.
Solar adoption can therefore represent both an environmental transition and a response to

energy-access constraints.

Clean-technology adoption

Green finance can enable clients to adopt technologies that reduce resource
consumption or environmental impacts. AMB's financing extends beyond solar systems to
technologies such as hydroponic agriculture, drip irrigation, solar-powered pumps, and electric

motorcycles.

The Garonia Agricultural Nursery case provides evidence of this process. Financing
enabled the client to introduce hydroponic technology, which reduced water consumption,
improved production efficiency, and supported product diversification. This demonstrates how
a green-finance intervention can generate an environmental outcome through technology

adoption while also producing economic benefits.

Improved energy efficiency

Green finance can improve energy efficiency when clients replace inefficient
technologies with cleaner or more efficient alternatives. In Yemen, this can involve solar
systems, energy-efficient equipment, and technologies that reduce the amount of energy
required for household or productive activities. AMB identifies energy efficiency and

sustainable technologies among the areas relevant to its green-finance development.

For the present study, improved energy efficiency can therefore be assessed through
indicators such as changes in energy consumption, fuel expenditure, electricity use, or the
adoption of equipment with lower energy requirements. These indicators provide a practical
way of measuring environmental outcomes at the client level where direct carbon
measurements are unavailable. Taken together, these five indicators establish the
environmental component of the dependent variable. They allow the study to move beyond
measuring the number and value of green loans and examine whether financing has resulted in

observable environmental changes among clients.
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2.7.3 Social Outcomes

Green finance can also produce social outcomes when environmentally sustainable
investments improve access to essential resources, reduce household expenditure, improve
living conditions, and strengthen the ability of households and enterprises to cope with
economic and environmental shocks. In Yemen, these outcomes are closely connected to
energy insecurity, limited electricity access, high energy costs, and climate-related
vulnerability. The present study therefore examines five social outcomes: energy access,

household cost savings, improved living conditions, resilience, and access to essential services.

Energy access

Access to reliable energy is one of the most direct social outcomes of renewable-energy
financing in Yemen. The country's electricity crisis has disproportionately affected rural and
underserved communities, while decentralized solar systems have emerged as an alternative
source of electricity. Alsufyani (2025) identifies decentralized solar systems as an important

response to electricity shortages and limited grid access.

AMB's YEEAP intervention directly addresses this dimension. The project was
designed to expand access to solar home systems among households and SMEs and to improve
access to clean energy among low-income groups. AMB reported 40,000 solar-energy sets
distributed in 2024 and 45,000 in 2025. These figures provide a measurable indicator of the

reach of green finance in improving energy access.

Household cost savings

Green finance can generate household savings when clients replace expensive
conventional energy sources with lower-cost renewable alternatives. In Yemen, the high cost
and limited availability of diesel and other conventional fuels increase the financial burden
associated with electricity generation. Solar systems can reduce recurring fuel expenditure
because they do not require continuous fuel purchases for electricity generation. (Alsufyani,
2025). For AMB clients, cost savings can be assessed through changes in household
expenditure on diesel, electricity, generator operation, and other energy-related costs before
and after adopting a financed green technology. Such savings are particularly relevant to the
study because they represent a client-level economic and social benefit rather than simply an

output of the financing activity.

53



Improved living conditions

Reliable electricity can improve household living conditions by enabling access to
lighting, refrigeration, communication, and other household activities that depend on
electricity. AMB's reporting associates its solar-energy interventions with improved living

conditions and access to reliable energy among beneficiary households.

The significance of this outcome extends beyond electricity consumption. Improved
energy availability can support education, household activities, communication, and personal
security. However, the present study will distinguish documented improvements from

outcomes that require direct client-level verification.

Resilience

Green finance can strengthen resilience by reducing clients' exposure to energy
shortages, fuel-price fluctuations, climate-related constraints, and interruptions to productive
activity. This is particularly important in Yemen because economic and environmental risks
interact with conflict and infrastructure weakness. Aklan and Mohammed (2025) identify
Yemen's climate vulnerability and institutional fragility as factors that increase the need for

resilience-oriented investment.

AMB's financing of climate-smart agriculture provides an example. The Garonia
nursery case shows how financing for hydroponic production enabled a client to respond to
water scarcity and high irrigation costs while maintaining and expanding production. At the
household and SME level, solar-energy financing can similarly strengthen resilience by

reducing dependence on unreliable grid electricity and fuel supply.

Access to essential services

Renewable-energy access can support essential services that depend on electricity,
including health, education, water supply, and communication. The literature on Yemen
identifies decentralized solar systems as relevant to health facilities, educational institutions,

agricultural activities, and other essential services affected by unreliable electricity supply

(Alsufyani, 2025).

AMB's renewable-energy interventions contribute to this broader social context by
expanding access to electricity among households and SMEs and supporting productive and
community activities. The social outcome is therefore not limited to the direct recipient of
finance. Improved energy availability can also affect household members, employees,

customers, and communities that depend on the financed activity.
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Overall, the social dimension of the dependent variable captures whether green-finance
interventions improve clients' access to energy and essential services, reduce household costs,
improve living conditions, and strengthen resilience. Together with the socioeconomic and
environmental dimensions, these indicators provide a multidimensional basis for assessing the

ground-level impact of AMB's green finance practices during 2023-2025.
2.8 Theoretical Framework

This study adopts two complementary theoretical foundations to explain the
relationship between AMB’s green finance efforts and their client-level outcomes. The first is
the Sustainable Finance perspective, which provides the conceptual basis for examining the
independent variable, AMB’s Green Finance Efforts. It explains why financial institutions can
incorporate environmental and social considerations into financial decisions and direct
resources toward sustainable activities. The second is the Theory of Change, which provides
the intervention logic for examining how institutional resources and green-finance practices
can translate into client-level outcomes. This combination is appropriate because the study

examines both the extent of institutional adoption and the consequences of that adoption.
2.8.1 Sustainable Finance Theory

The sustainable finance perspective provides the theoretical foundation for
understanding AMB’s Green Finance Efforts as the independent variable. Its central premise
is that financial decision-making should consider not only conventional financial returns but
also environmental and social consequences. Ocal and Kiigiikkocaoglu (2025) explain that
green finance represents an evolution of traditional finance in which environmental and social
factors are incorporated into financial risk-return analysis. This development reflects a broader
movement from short-term financial considerations toward long-term value creation and

sustainable development.

Within this perspective, financial institutions perform an allocation function. Financial
resources can be directed toward activities that contribute to environmental sustainability,
resource efficiency, renewable energy, and other sustainable investments. Green finance
therefore provides a mechanism through which financial decisions can influence the direction
of investment and economic activity. The literature describes green finance as a means of
shifting financial resources toward sustainable and efficient sectors while supporting

environmental protection, technological innovation, and sustainable development.
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The relationship can be represented as:

Financial resources Sustainable activities
Mobilization and allocation of Financing and implementation
financial resources from public, of environmentally sustainable
private, and blended sources. projects, practices, and technologies.
Figure 2. Link between financial resources and sustainable activities.
Source. Adapted from UNEP Finance Initiative (2019) and World Bank (2021).

The framework is particularly relevant to AMB because its green-finance practices
involve directing financial resources toward renewable energy, climate-smart agriculture,
water management, sustainable livestock, and other environmentally relevant activities. AMB
also incorporates environmental and social considerations into its institutional policies and
credit-assessment processes. These practices represent the operational application of the

sustainable-finance principle within a microfinance institution.

The empirical literature further supports the resource-allocation mechanism. Xu et al.
(2026) explain that green finance broadens financing channels for green innovation and directs
financial resources toward energy conservation, environmental protection, and green projects.
Shi et al. (2026) similarly find that green finance can alleviate financing constraints and
promote green technological innovation, providing a mechanism through which financial

resources contribute to sustainable economic development.

For the present study, this perspective is operationalized through five dimensions of
AMB’s Green Finance Efforts:
= Green products
= Portfolio allocation
= Policies and ESG practices
= Partnerships

= Institutional capacity

56



These dimensions allow the study to examine whether AMB has moved from general
sustainability commitments toward actual integration of environmental considerations into its

financial products, portfolio decisions, institutional systems, and partnerships.

It is important to distinguish this theoretical perspective from the measurement of
impact. The sustainable-finance perspective explains why and how financial resources are
directed toward sustainable activities. It does not, by itself, establish whether clients
experience measurable improvements. That second relationship is addressed through the

Theory of Change.
2.8.2 Theory of Change

The Theory of Change provides the second theoretical foundation by explaining how
institutional resources and activities are expected to produce results. It follows a results-chain
logic in which inputs support activities, activities produce outputs, outputs contribute to
outcomes, and outcomes contribute to longer-term impacts. The logical-framework literature
defines impacts as longer-term effects, outcomes as short- to medium-term effects, and outputs
as the products, services, or results directly generated by an intervention. It also emphasizes

that the links between these levels constitute the intervention logic or Theory of Change.

For the present study, this logic is adapted to AMB’s green-finance context:

AMB resources Green finance Green financial products Client access to clean-energy Ec ic + Envir al
and capacity practices and green portfolio allocation and green investments + Social outcomes
Internal financial resources, Adoption of green-finance Development of green financial Clients (households, MSMEs, Contributions to economic
institutional capacity, partnerships, policies, risk management, ESG products and services and farmers, and enterprises) gain growth and resilience,
governance, and green-finance integration, capacity building, allocation of the portfolio to access to financing to invest in environmental protection
expertise available at AMB. awareness, and stakeholder eligible green sectors and clean energy, energy efficiency, (emissions reduction, resource

engagement. activities. and other green solutions. conservation), and social
well-being and inclusion.

Figure 3. The conceptual logic of green finance at AMB.
Source. Adapted from OECD (2017), UNEP Inquiry: Design of a Sustainable Financial System (2016), and World Bank Group (2021).

The first stage represents inputs. These include AMB's institutional resources, staff
capacity, policies, systems, partnerships, and financial resources. These inputs create the

institutional capacity required to design and implement green-finance activities.
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The second stage represents activities. AMB applies its resources through green-
finance practices, including the development of green products, environmental and social risk
management, portfolio allocation, partnerships, staff training, and other sustainability-related

activities.

The third stage represents outputs. These are the immediate products or services
generated by AMB's activities. Examples include green loans, solar-energy financing,
agricultural financing, environmental and social assessments, trained staff, and partnerships
supporting green-finance implementation. The distinction between activities and outputs is
important because activities describe what the institution does, whereas outputs describe what

those activities produce.

The fourth stage represents client-level outcomes. Green-finance outputs are expected
to enable households and enterprises to access clean-energy technologies and other
environmentally sustainable investments. At this stage, the study moves from measuring

AMB's institutional activity to examining changes experienced by clients.

The final stage represents impact, expressed in the present study through three

dimensions:

* Economic outcomes including income generation, business growth, employment,
productivity, and household economic resilience

* Environmental outcomes including reduced fuel consumption, reduced carbon emissions,
renewable-energy adoption, clean-technology adoption, and improved energy efficiency

» Social outcomes including energy access, household cost savings, improved living

conditions, resilience, and access to essential services

The Theory of Change therefore provides the conceptual bridge between the two
variables of the study. AMB's Green Finance Efforts constitute the independent variable, while
Ground-Level Impact constitutes the dependent variable. The framework does not assume that
the relationship is automatic. Rather, it provides a logical pathway that can be examined

empirically through documentary evidence, quantitative indicators, and interviews.

This approach is consistent with the study's mixed-method design. Documentary and
quantitative evidence can establish the existence and scale of AMB's green-finance activities
and identify measurable client-level outcomes, while interviews can explain how AMB's

institutional practices contributed to those outcomes and what implementation constraints
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affected the results. Triangulation between these sources can then be used to assess the

consistency of the proposed results chain.
2.8.3 Integrated Theoretical Framework

The two foundations complement rather than duplicate one another. The Sustainable
Finance perspective explains the direction of financial resources, while the Theory of Change
explains the pathway through which those resources and institutional practices may generate

outcomes.

The integrated framework can therefore be expressed as:

Sustainable ) .  Financial resources Sustainable activities

Finance l". Mokbilization:and allocation —_— Financing and implementation of
P .. Y. fciiilracaias M5 cnvironmentally sustainable projects,

erspective == ! practices, and technologies

— -

Theory of Inputs Activities Outputs ° uteOrhes / Impact

Choooe Resources | = Whatis done | = .|I Dirctresuls | =3 | SAQ  Changesinbehavior, | = | () Longterm

8 / vested with the foputs ——  ofactivitics pformence; sustainable change
c

ATt Green finance practices |

pplication AMB resources e D .:] ° Green financin,

2 oy [ > ] » g
to AMB and capacity -> M : (‘| T‘p ’@‘ r - -> @j and client access
\ Portfolio Policies s ;
Products allocaticn & ESG Partnerships Capacity
Ground-Level \ | //1 Economic Environmental ° Social
Impact ) 1 .“ Job creation, income growth, ‘F Emissions reduction, resource conservation, QA Poverty reduction, improved well-being,
L

and inclusive economic development and climate resilience and social inclusion

Figure 4. Integrated framework linking sustainable finance, theory of change, and application to AMB.

Source. Adapted from OECD (2015), OECD (2019), United Nations Environment Programme Finance Initiative (2019), and World Bank (2021).

This integrated framework directly supports the two research objectives. The first
objective examines the extent to which AMB has adopted green finance practices across its
products, policies, and portfolio. The second examines the measurable socioeconomic and
environmental impacts of those practices at the client level. The framework consequently
provides both the theoretical basis for examining AMB's institutional efforts and the causal

logic for examining their reported consequences.
2.9 Empirical Review

The empirical literature provides evidence on the economic consequences of green
finance and helps establish the relevance of examining green finance beyond its conceptual and
institutional dimensions. Unlike the conceptual literature reviewed earlier, empirical studies
test relationships between green finance and measurable economic, technological,

environmental, or developmental outcomes. The available evidence generally indicates a
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positive relationship between green finance and economic performance, but the magnitude and
mechanisms of this relationship vary across countries, levels of development, and institutional
environments. This variation is important for the present study because most existing empirical
evidence examines countries, regions, or firms rather than microfinance institutions and their

clients.
2.9.1 Economic Outcomes

Empirical research generally associates green finance with improved economic
performance through increased investment, improved allocation of financial resources,
technological innovation, and productivity gains. Aziz et al. (2024) provide direct cross-
country evidence by examining the relationship between green, social, and sustainability-
linked bond issuance and economic growth. Their study applies a modified Cobb-Douglas
production framework in which green finance is the principal explanatory variable, while
capital and labor are included as control variables. The dependent variable is real GDP, and
green finance is measured through the dollar value of green, social, and sustainability-linked

bonds issued in each country.

Using panel data covering 37 countries, including 22 developed and 15 developing
countries, Aziz et al. (2024) estimate the relationship for the full sample and separately for
developed and developing economies. Their analysis uses panel regression and Generalized
Method of Moments models to examine the relationship between green-finance issuance and
economic growth. The results show a statistically significant positive relationship between
green-finance issuance and GDP. More importantly for developing-country research, the effect

is reported to be stronger in developing countries than in developed countries.

The finding that green finance is associated with stronger economic effects in
developing countries is relevant to the present study because it challenges the assumption that
green finance is primarily an instrument for advanced financial systems. Aziz et al. (2024)
argue that green finance can provide developing economies with additional investment and
financing opportunities. Their study also links green-finance development with increased

investment, job creation, and broader economic development.

However, the study has methodological and contextual limitations for the present
research. Its analysis operates at the country level and uses GDP as the principal measure of
economic performance. It therefore does not show how green finance affects individual

households, microenterprises, or small businesses. In addition, the study focuses on green,

60



social, and sustainability-linked bond issuance, which differs from the microfinance products
examined in the present study. The authors also acknowledge the limitations created by the
relatively short 2019-2022 period, the limited number of developing countries with regular

GSS-bond issuance, and reliance on reported secondary data.

A second empirical strand examines the mechanisms through which green finance can
affect economic performance. Shi et al. (2026) investigate the relationship between green
finance, green technological innovation, financing constraints, and green growth. Their study
reports that green-finance reform improves the efficiency and equity of credit-resource
allocation, supports industrial upgrading, promotes green technological innovation, and

contributes to improvements in green total factor productivity.

The mechanism is important for understanding economic outcomes because green
finance does not necessarily affect growth only through the direct provision of capital. Shi et
al. (2026) show that green finance can reduce financing constraints by expanding financing
channels through green loans, green bonds, and green funds. Improved access to finance
enables firms to invest in green technologies and production processes. Technological
innovation can then improve resource utilization and productivity, creating a pathway from

financial allocation to economic performance.

Their empirical analysis also identifies a relationship between green finance and green
total factor productivity. The study finds that green-finance reform can promote green growth
through improved resource allocation, green technological innovation, and industrial
restructuring. It further identifies the interaction between financing conditions and
technological innovation as an important mechanism influencing the effectiveness of green-

finance policies.

The strength of this study lies in its attempt to move beyond a simple green-finance-to-
growth relationship and examine the mechanisms connecting financial resources with
economic outcomes. Its limitation for the present study is its regional and policy-level focus.
The analysis is conducted in the Chinese context, where financial markets, institutional
systems, data availability, and policy implementation differ substantially from Yemen. The
study itself identifies the fragmentation of existing research and the predominance of firm-,
nation-, and city-level empirical studies, indicating the need for research that examines the

complete policy-mechanism-outcome relationship at other levels of analysis.
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A third empirical contribution comes from Xu et al. (2026), who examine the effect of
green finance on green technological innovation using panel data from 30 Chinese provinces,
municipalities, and autonomous regions covering 2007-2023. The study applies a Spatial
Durbin Model to estimate both direct and spatial spillover effects. Its findings show that green
finance has a significant positive effect on local green technological innovation and that green

finance also generates positive spillover effects on innovation in neighbouring regions.

The relevance of Xu et al. (2026) to economic outcomes lies in the role of innovation
as an intermediate mechanism. Green finance broadens financing channels, reduces financing
constraints, disperses innovation risks, and directs social capital toward green technologies.
These mechanisms can improve the capacity of enterprises and regions to adopt technologies

that increase resource efficiency and support sustainable economic activity.

Nevertheless, the study measures technological innovation rather than client-level
income, enterprise growth, employment, or household welfare. Its geographical and
institutional setting also differs from Yemen. The strong spatial effects identified in the study
demonstrate that the effects of green finance can extend beyond direct beneficiaries, but they
do not establish whether similar mechanisms operate among microfinance clients in a fragile

economy.

Taken together, the empirical literature establishes a consistent but conditional
relationship between green finance and economic outcomes. Green-finance issuance is
associated with economic growth, with evidence suggesting a stronger effect in developing
countries (Aziz et al., 2024). Green-finance policies can improve resource allocation, reduce
financing constraints, stimulate technological innovation, and enhance green productivity (Shi

et al., 2026; Xu et al., 2026).

However, an important empirical gap remains. Existing studies largely assess
macroeconomic growth, regional productivity, firm-level innovation, or financial-market
instruments. They provide limited evidence on whether green finance produces measurable
changes in client income, business growth, employment, productivity, or household economic
resilience. This gap is particularly relevant in Yemen, where green finance operates within a
fragile economic and institutional environment and where microfinance can provide a direct

channel between financial resources and underserved clients.

The present study addresses this gap by shifting the unit of analysis from countries,

regions, and financial markets to clients reached through AMB's green finance practices. It
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therefore examines whether the institutional efforts identified in the independent variable
translate into measurable socioeconomic outcomes at the ground level. This provides a direct
empirical link between the broader evidence on green finance and economic development and

the study's second objective concerning client-level impact.
2.9.2 Environmental Outcomes

Empirical research increasingly examines green finance not only as a source of
economic development but also as a mechanism for improving environmental performance.
The evidence reviewed in this study focuses on four related outcomes: emissions reduction,
renewable-energy development, green technological innovation, and energy efficiency. These
outcomes are relevant to the present study because AMB's green-finance activities include
solar-energy financing, solar-powered agricultural equipment, climate-smart agriculture, and
other investments intended to reduce dependence on conventional energy and improve resource

use.

Emissions

Empirical evidence links green finance with reductions in environmental pressure
through changes in financing allocation and technology adoption. Shi et al. (2026) find that
green-finance policies promote green growth through improved resource allocation and green
technological innovation. Their analysis indicates that the effects of green finance extend
beyond financial outcomes to environmental performance because financing can redirect

resources toward cleaner production and technologies.

The relevance of this relationship to the present study is particularly clear in Yemen,
where diesel and other fossil fuels remain important sources of electricity and productive
energy. Financing solar systems and other clean technologies can therefore create an
environmental pathway through the displacement of conventional fuel use. AMB's YEEAP
activities provide an empirical institutional example, as the project supports the adoption of
solar systems among households and SMEs and is intended to reduce dependence on

conventional energy sources.

However, the reviewed empirical studies do not provide sufficient evidence to establish
an institution-wide reduction in CO: emissions resulting specifically from AMB's green-
finance portfolio. This distinction is important for the present study. Where direct emissions
data are unavailable, fuel displacement, renewable-energy adoption, and changes in energy

consumption can provide measurable indicators or proxies for environmental impact.
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Renewable energy

Renewable-energy adoption provides a direct mechanism through which green finance
can generate environmental outcomes. Financial constraints can prevent households and
enterprises from adopting renewable technologies because of the initial investment required.
Green finance can address this constraint by providing financing for solar systems and other
renewable-energy investments. Evidence from Yemen indicates that decentralized solar energy
has expanded in response to electricity shortages and the deterioration of conventional energy

infrastructure (Alsufyani, 2025).

AMB's documented financing provides a client-level institutional example of this
mechanism. Its green portfolio includes solar home systems, SME solar systems, and solar-
powered agricultural pumps. YEEAP further demonstrates the scale of renewable-energy
deployment through AMB, with 40,000 solar-energy sets reported in 2024 and 45,000 in 2025.
These figures establish the scale of renewable-energy access but do not, on their own, establish
the resulting environmental impact. The present study therefore distinguishes between
renewable-energy adoption as an output or immediate outcome and subsequent environmental

changes such as fuel displacement and emission reduction.

Green innovation

Green technological innovation represents another pathway through which green
finance can affect environmental performance. Xu et al. (2026) use panel data from 30 Chinese
provinces and apply a Spatial Durbin Model to examine the effect of green finance on green
technological innovation. Their findings indicate that green finance has a significant positive
effect on local green technological innovation and generates positive spillover effects in

neighbouring regions.

The study explains this relationship through the ability of green finance to broaden
financing channels, reduce financing constraints, disperse innovation risks, and direct social
capital toward green technologies. Shi et al. (2026) similarly identify green technological
innovation as a mechanism through which green finance contributes to green productivity and

green growth.

These findings are relevant to AMB because green microfinance can finance
technology adoption at a smaller scale. The documented financing of hydroponic agriculture,
solar-powered pumps, and electric motorcycles illustrates how AMB's green-finance activities

can support adoption of technologies that change the way clients use energy and natural
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resources. Nevertheless, the existing empirical literature primarily measures technological
innovation at firm, regional, or national levels. It provides limited evidence on green innovation

among microfinance clients in fragile economies.

Energy efficiency

Energy efficiency represents a further environmental outcome because green finance
can enable clients to replace inefficient technologies or adopt systems that provide the same
productive service with lower energy consumption. The empirical literature connects green
finance with improved resource allocation and green technological innovation, which can

contribute to more efficient production and resource use (Shi et al., 2026).

At the client level, AMB's green-finance activities provide examples of resource-
efficiency investments. Solar-powered pumps can reduce reliance on diesel-powered irrigation,
while hydroponic technology can reduce water consumption and improve production
efficiency. These examples show that environmental outcomes can occur through more
efficient use of energy and other resources, even where direct carbon measurements are not

available.

Overall, the empirical evidence supports a relationship between green finance and
environmental performance through renewable-energy adoption, technological innovation,
improved resource allocation, and greater efficiency. However, the existing evidence is
dominated by national, regional, and firm-level studies. The present study addresses this
limitation by examining whether these mechanisms can be observed among clients receiving

green finance from a microfinance institution operating in Yemen.
2.9.3 Social Outcomes

The social consequences of green finance have received less empirical attention than
its economic and environmental effects. Nevertheless, the available evidence indicates that
green-finance interventions can influence energy access, financial inclusion, household
welfare, and resilience, particularly where environmental investments address basic
infrastructure and financing constraints. These outcomes are especially relevant to Yemen
because energy insecurity, poverty, conflict, and climate vulnerability affect households and

small enterprises simultaneously.
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Energy access

Access to energy represents one of the clearest social outcomes associated with
renewable-energy financing in developing and fragile economies. In Yemen, limited electricity
access and damage to the national grid have increased reliance on decentralized solar systems.
Alsufyani (2025) identifies decentralized renewable-energy systems as an important response

to electricity shortages, particularly in rural and underserved areas.

AMB's YEEAP intervention provides direct evidence of this relationship. The project
aims to expand access to solar home systems among households and SMEs and to increase
access to clean energy among low-income groups. AMB reported 40,000 solar-energy sets
distributed in 2024 and 45,000 in 2025. The scale of this intervention provides a measurable
indicator of the reach of green finance, while client-level assessment is required to determine

how access affected household welfare and economic activity.

Financial inclusion

Green finance can contribute to inclusion when financial products enable clients who
face conventional financing barriers to invest in clean technologies. The relevance is
particularly strong for microfinance institutions because their target populations include low-
income households, microenterprises, farmers, and small businesses. AMB's green-finance
approach combines its financial-inclusion mandate with financing for solar energy and other
sustainable activities, creating a channel through which underserved clients can access

environmentally sustainable investment.

The significance of this relationship is that green finance can address two constraints
simultaneously. Clients gain access to financial resources while also gaining access to
technologies that may reduce energy costs, improve energy reliability, or strengthen productive
capacity. The present study therefore treats access to green investment as an important pathway

between AMB's green-finance efforts and client-level outcomes.

Household welfare

Green-finance interventions can influence household welfare through improved energy
access and reduced expenditure on conventional energy. In Yemen, the high cost and unreliable
availability of conventional energy place a financial burden on households. Solar systems can
reduce dependence on diesel and other fuel-based sources and provide more reliable electricity.
The renewable-energy literature identifies improved household welfare and reduced energy

costs among the potential benefits of decentralized solar adoption in Yemen (Alsufyani, 2025).

66



AMB's reporting similarly associates its solar-energy interventions with improved
living conditions and reduced dependence on high-cost conventional energy sources. These
outcomes suggest that household welfare can be examined through indicators such as energy
expenditure, electricity availability, ability to meet household needs, and changes in living

conditions.

Resilience. Green finance can contribute to resilience by reducing dependence on
vulnerable energy systems and enabling households and enterprises to maintain economic
activity under conditions of disruption. This mechanism is particularly important in fragile and
conflict-affected settings where electricity shortages, fuel disruptions, economic instability,
and climate-related shocks can occur simultaneously. Aklan and Mohammed (2025) identify
Yemen's climate vulnerability and institutional fragility as factors that increase the importance

of resilience-oriented climate investment.

AMB's green-finance activities provide several examples of this pathway. Solar
systems can reduce exposure to grid disruptions and fuel shortages, while climate-smart
agricultural financing can help enterprises respond to water scarcity and other environmental
constraints. The documented Garonia Agricultural Nursery case demonstrates this mechanism.
Financing for hydroponic technology enabled the client to reduce water consumption, improve

production efficiency, diversify production, and double sales.

The empirical literature therefore suggests that green finance can produce social
outcomes through improved access to essential resources, greater financial inclusion, reduced
household vulnerability, and increased resilience. Yet evidence remains limited regarding the
distribution of these effects among low-income clients and microenterprises in fragile
economies. This limitation is particularly relevant to Yemen, where the institutional and

economic conditions differ from those of the countries that dominate the empirical literature.

Taken together, the empirical evidence indicates that green finance can generate
outcomes that extend beyond environmental performance. Renewable-energy financing can
improve energy access, financial inclusion can enable underserved clients to adopt clean
technologies, lower energy costs can support household welfare, and reduced dependence on
vulnerable energy systems can strengthen resilience. However, much of the existing research
examines macroeconomic, regional, or firm-level outcomes rather than client-level social

effects.
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The present study addresses this gap by examining whether AMB's green-finance
practices have generated measurable social outcomes among its clients during 2023-2025. This
focus complements the economic and environmental dimensions reviewed above and
completes the three-dimensional measurement of the study's dependent variable, Ground-Level

Impact.
2.9.4 Developing and Fragile Economies

Empirical evidence indicates that the effects and implementation of green finance
depend strongly on the institutional and financial conditions of the countries in which it
operates. Evidence from developing economies shows that green finance can support
sustainable investment and environmental objectives, but access to suitable financial
instruments, institutional capacity, and financing mechanisms remains uneven. This distinction
is important for the present study because evidence generated in developed or financially

mature economies cannot be assumed to apply directly to Yemen.

Evidence from developing countries demonstrates both the potential and the
institutional requirements of green finance. Aziz et al. (2024) examine the relationship between
green, social, and sustainability-linked finance and economic growth across developed and
developing countries. Their findings indicate a positive relationship between green finance and
economic growth, while differences across economic contexts demonstrate the importance of
institutional and financial conditions. The study provides macro-level evidence that financial
resources directed toward sustainable activities can contribute to economic development, but

it does not examine microfinance institutions or client-level outcomes.

Empirical evidence from South Africa provides a more institution-focused perspective.
Mbokane et al. (2026) examined the role of financial institutions in financing green buildings
using document analysis and semi-structured interviews. The researchers reviewed 158
documents from financial institutions and conducted four interviews with sustainable-finance
consultants. The study identified 144 green-funding opportunities in South Africa, with

sustainability, green infrastructure, and energy among the most prominent areas.

The South African evidence shows that financial institutions can play a direct role in
developing green-finance markets. Green loans and green bonds were offered by the five
actively participating institutions examined in the study, while the availability of green finance
was linked to specific eligibility and environmental certification requirements. The study also

found that green-finance opportunities were fragmented and disproportionately distributed
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across sectors, with private-sector institutions providing a substantial share of available

funding.

The relevance of the South African study to the present research lies in its institutional
focus. It demonstrates that assessing green finance requires examination of the products
offered, eligibility requirements, institutional policies, financing allocation, and progress in
implementation. However, its focus on green buildings and conventional financial institutions
differs from AMB's microfinance model and from Yemen's fragile operating environment. The
study therefore provides an institutional analytical reference rather than a directly transferable

empirical model.

Evidence from conflict-affected countries shows a substantially different financing
environment. Aklan and Mohammed (2025) report that fragile and conflict-affected countries
face additional barriers to climate finance because conflict, weak governance, low institutional
capacity, and bureaucratic requirements restrict access to international financing mechanisms.
Their analysis shows that conflict-affected countries receive substantially less adaptation
finance than non-conflict-affected countries. Yemen received only US$0.60 per capita in
adaptation finance during 2015-2021, compared with more than US$100 per capita in non-

conflict-affected countries.

Comparative evidence from other fragile countries also demonstrates that institutional
design can improve access to climate finance. The Yemen policy brief identifies Rwanda,
Somalia, Bangladesh, Brazil, Ethiopia, and Indonesia as examples from which Yemen can
draw lessons. Rwanda, for example, developed institutional mechanisms for mobilizing
climate finance and, through collaboration with development partners, mobilized €300 million
for climate-resilience initiatives in 2023. Somalia secured US$94 million in Green Climate
Fund financing after strengthening political commitment, integrating climate objectives into

national development planning, and engaging actively in international climate initiatives.

These comparisons show that institutional capacity is not merely an administrative
issue. It can affect a country's ability to mobilize, manage, and demonstrate the impact of
climate finance. Bhandary (2024), cited in Aklan and Mohammed (2025), provides empirical
evidence from Bangladesh, Brazil, Ethiopia, and Indonesia on the role of institutional design
in mobilizing climate finance. The evidence is relevant to the present study because AMB's
institutional capacity, policies, partnerships, and systems are among the dimensions through

which its green-finance adoption is assessed.
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Evidence from the MENA region is less developed at the microfinance level. The
available literature and Yemen-focused evidence indicate that regional financial systems face
challenges in translating climate-finance resources into accessible financing for vulnerable
populations. The gap is particularly relevant to fragile economies because conventional
climate-finance mechanisms often involve eligibility, accreditation, reporting, and fiduciary

requirements that exceed the capacity of national institutions.

Yemen represents the most specific empirical context for the present study. Aklan and
Mohammed (2025) find that Yemen has received very limited climate finance despite its high
climate vulnerability. The country received only US$3.5 million from multilateral climate
funds over the preceding decade, while the absence of accredited national entities has increased
reliance on international organizations. The application and accreditation requirements

therefore constitute a major institutional barrier to direct access.

At the same time, Yemen's renewable-energy experience demonstrates that green
investment can develop through decentralized mechanisms even under conflict conditions.
Solar power has expanded among households, small businesses, and farmers, while
microfinance institutions can potentially provide a channel for financing these smaller
investments. AMB's READY4CARBON initiative explicitly identifies this relationship by
proposing to aggregate small green microloans for clean energy, agriculture, and clean cooking

and connect them with carbon-finance mechanisms.

Taken together, the evidence indicates that green finance in developing and fragile
economies is shaped by the interaction of financial access, institutional capacity, political risk,
partnerships, and the ability to implement and measure results. Developing-country evidence
establishes the potential economic and environmental benefits of green finance, while fragile-
country evidence demonstrates the institutional barriers that can prevent those benefits from
being realized. Yemen therefore provides a distinct empirical setting in which the role of

domestic financial institutions requires direct investigation.
2.9.5 Financial Institutions and Green Finance

Empirical research specifically examining financial institutions provides a closer
foundation for the present study because the unit of analysis moves from national financial
systems toward institutional practices. The available evidence covers conventional banks,

financial institutions involved in green lending, and the emerging role of microfinance
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institutions in decentralized green investment. However, direct empirical evidence on MFIs

remains limited.

Banks and green lending. Mbokane et al. (2026) provide one of the clearest empirical
examinations of financial institutions and green finance in a developing-country setting. Their
study investigated five actively participating South African financial institutions: FirstRand,
Nedbank, Standard Bank, Absa, and Investec. Through document analysis and interviews, the
study examined green-funding opportunities, green financial instruments, eligibility criteria,

and institutional progress.

The study found that all five institutions offered green bonds and green loans, although
other instruments were less developed. FirstRand and Nedbank were identified as leading
institutions in financing green buildings, while the broader market showed a disproportionate
allocation of green financing toward energy relative to green buildings. The findings
demonstrate that institutional adoption is multidimensional and should be assessed through
products, allocation, eligibility criteria, and implementation rather than through the existence

of a single green product.

The study also found that environmental certification and compliance with internal
environmental and social policies were important conditions for accessing green finance. This
finding is relevant to AMB because it supports the inclusion of policies and ESG practices

within the independent variable rather than measuring green finance only through loan volume.

Institutional adoption. The empirical evidence suggests that institutional adoption
develops through multiple stages. Financial institutions first establish green products and
financing opportunities, then develop eligibility requirements, environmental and social
safeguards, institutional policies, reporting mechanisms, and specialized capacity. Mbokane et
al. (2026) show that the South African institutions studied had made progress in issuing green
financial instruments, but the distribution of green finance remained fragmented and some

instruments, such as green insurance, were absent.

This finding is particularly relevant to the present study's conceptualization of AMB's
independent variable. The study does not define adoption simply as the presence of green loans.
Instead, it examines adoption through green products, portfolio allocation, policies and ESG
practices, partnerships, and institutional capacity. This broader approach is supported by the

institutional evidence from South Africa.
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Microfinance institutions and green finance. Empirical evidence on MFIs remains
substantially less developed than evidence on commercial and development banks. The
available Yemen-focused evidence identifies microfinance institutions as potentially important
intermediaries for extending green finance to low-income households, microenterprises,
farmers, and small businesses. However, the literature does not provide sufficient independent
empirical studies measuring the extent to which MFIs have institutionalized green finance or

the outcomes generated at client level.

AMB therefore represents an important empirical case. Its documented green lending
includes renewable-energy financing and other climate-related activities, while its institutional
development includes environmental and social safeguards, a dedicated Sustainability and
Climate Action Unit, staff capacity building, and partnerships related to climate finance.
AMB's READY4CARBON initiative further proposes a mechanism for aggregating its green
microfinance portfolio and connecting decentralized clean-energy investments with carbon

finance.

The available evidence also suggests that microfinance can provide a different route for
green finance than conventional banking. Large financial institutions often finance large
projects or require formal environmental certification, whereas microfinance can finance
smaller investments at household and microenterprise level. AMB's documented model focuses
on decentralized renewable-energy investments and underserved clients, creating a direct

institutional link between green finance and financial inclusion.

Green lending and client-level implementation. The evidence from AMB indicates that
green lending can operate through relatively small and decentralized investments.
READY4CARBON identifies clean energy, lighting, agriculture, and clean cooking as areas
in which AMB's green microloans can generate environmental benefits. The proposed
framework is designed to aggregate these individual investments, quantify emission reductions,

and create a mechanism for reinvesting carbon revenues into green lending.

This evidence is important because it demonstrates the need to distinguish institutional
outputs from client-level outcomes. The number and value of green loans indicate the scale of
institutional implementation, while changes in fuel consumption, energy access, income,
productivity, resilience, and emissions provide evidence of outcomes. The present study

therefore assesses both dimensions rather than treating loan disbursement as proof of impact.
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Overall, the empirical literature establishes three important findings. First, banks can
institutionalize green finance through dedicated products, environmental criteria, portfolio
allocation, and sustainability systems. Second, developing and fragile economies face
institutional and financing constraints that shape the extent of green-finance adoption. Third,
direct empirical evidence on microfinance institutions and client-level green-finance outcomes

remains limited, particularly in conflict-affected economies such as Yemen.

This gap provides the empirical justification for the present study. It examines AMB as
a microfinance institution rather than as a conventional commercial bank and assesses both
sides of the relationship: the extent of institutional adoption of green finance and the
measurable economic, environmental, and social outcomes generated at the client level. The
study therefore extends the existing empirical literature from macroeconomic and institutional

evidence toward a microfinance-based case in a fragile and conflict-affected setting.
2.10 Review of Related Literature

The literature reviewed in this study shows a progression from the conceptual
foundations of green finance, through empirical evidence on its economic effects, to the
specific energy and institutional conditions of Yemen. The three core studies provide
complementary perspectives within this progression. Ocal and Kiiciikkocaoglu (2025) establish
the conceptual and ethical foundations of green finance. Aziz et al. (2024) provide empirical
evidence on the relationship between green finance and economic growth across developed
and developing countries. Alsufyani (2025) then brings the discussion into the Yemeni context
by examining the country's renewable-energy potential, financing constraints, institutional

conditions, and sustainability challenges.

At the conceptual level, Ocal and Kiigiikkocaoglu (2025) examine whether green
finance represents an evolution of traditional finance or a shift toward a new ethical paradigm.
Their analysis traces the development of green finance alongside international sustainability
initiatives and argues that environmental and social considerations are increasingly
incorporated into financial decision-making. However, the authors conclude that green finance
currently has a hybrid character because financial returns remain central, while standardized
sustainability mechanisms, long-term impact evidence, and consistent reporting practices

remain limited.
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This conceptual argument provides the foundation for examining green finance as an
institutional practice rather than simply as a category of financial products. Ocal and
Kiiciikkocaoglu (2025) further operationalize their discussion through an ESG metrics
framework based on the Analytic Hierarchy Process and GRI standards. The framework
demonstrates how environmental, social, and governance considerations can be translated into
measurable indicators for financial decision-making. Its main limitation is contextual. It is
designed for the logistics and transportation sector in Tiirkiye and is presented as a framework

for future empirical application rather than as evidence of client-level outcomes.

The conceptual foundation leads to the economic evidence examined by Aziz et al.
(2024). Their study investigates whether green finance has a positive effect on economic
growth and whether its effect differs between developed and developing countries. Grounded
in economic growth theory and sustainable-finance considerations, the study models green
finance alongside capital and labour and uses the value of green, social, and sustainability
bonds as its principal measure of green finance. The study covers 37 countries, including 22

developed and 15 developing countries.

Aziz et al. (2024) employ panel-data analysis using OLS, fixed-effects and random-
effects models, together with Generalized Method of Moments estimation. Their results
indicate a positive and statistically significant relationship between GSS bond issuance and
GDP. The analysis also identifies differences between developed and developing countries,
supporting the argument that the effects of green finance vary according to economic and

institutional conditions.

The strength of Aziz et al. (2024) lies in its comparative empirical design and its attempt
to distinguish the effects of green finance across development levels. However, the study
operates primarily at the macroeconomic level. Its principal financial instrument is GSS bond
issuance, and its outcome measure is GDP. It therefore does not explain how green finance is
implemented by individual financial institutions or whether financing produces measurable
changes in the income, businesses, energy use, or welfare of individual clients. The study also

does not address fragile and conflict-affected financial systems such as Yemen.

The macroeconomic evidence must therefore be interpreted within the Yemen-specific
energy context. Alsufyani (2025) examines the sustainability of alternative energy in Yemen
through a comprehensive review of research and technical reports published between 2010 and

2025. The review is organized around renewable-energy potential, energy policy and
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governance, investment and financing mechanisms, environmental and social impacts, and

institutional capacity.

Alsufyani (2025) finds that Yemen possesses substantial renewable-energy potential,
particularly in solar and wind resources, but that the development of this potential is
constrained by conflict, weak institutional capacity, limited financing, and political risk. Solar
energy is identified as the most promising option because of its availability, cost-effectiveness,
and suitability for decentralized deployment. The review also identifies solar home systems
and solar microgrids as relevant solutions for addressing electricity shortages and supporting

economic and social activities.

The Yemen-specific evidence therefore connects the conceptual and economic
literature with the practical conditions in which green finance could operate. Renewable energy
can contribute to energy access, economic activity, and environmental sustainability, but its
expansion requires financing mechanisms, institutional capacity, technical expertise, and
supportive policy arrangements. Alsufyani (2025) specifically identifies financing limitations

and institutional weaknesses as barriers to Yemen's renewable-energy transition.

The three studies consequently form a logical cycle. Green finance requires a
conceptual shift in financial decision-making, empirical evidence indicates that such finance
can contribute to economic development, and Yemen's energy context demonstrates both the
need for sustainable investment and the institutional constraints that affect its implementation.
Yet the cycle remains incomplete because the literature does not adequately show how an
individual Yemeni financial institution converts these principles and opportunities into green-

finance practices and whether those practices generate measurable outcomes for clients.

This institutional gap is particularly important for a microfinance institution. The
existing core studies focus respectively on conceptual development, macroeconomic
relationships, and the renewable-energy context. None provides a systematic assessment of the
green-finance practices of an individual Yemeni microfinance institution. The study proposal
identifies this absence directly, noting the limited research on how green finance operates
within fragile financial systems and the lack of focused analysis of microfinance institutions

financing renewable-energy solutions in Yemen.

The current study therefore closes the cycle by moving from concept — economic
evidence — Yemen's energy context — institutional application — client-level outcomes. It

examines AMB's green finance practices across green products, portfolio allocation, policies
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and ESG practices, partnerships, and institutional capacity. It then examines whether these
practices have generated measurable economic, environmental, and social outcomes at the

client level.

Accordingly, the contribution of the present study is not to repeat the established
argument that green finance supports sustainable development. Its contribution is to examine
how green finance is adopted and operationalized by a microfinance institution in a fragile and
conflict-affected economy and what measurable outcomes are associated with that
implementation at the client level. This provides an institutional and ground-level perspective

that is not adequately addressed by the three core studies.
2.11 Research Gap

The reviewed literature demonstrates that green finance has developed into an
important component of sustainable financial systems, but substantial gaps remain when the
discussion is transferred to fragile and conflict-affected economies and to individual financial
institutions. The gaps identified below emerge from the limitations and scope of the reviewed

studies and define the specific contribution of the present research.
2.11.1 Contextual Gap

Existing empirical evidence on green finance is concentrated largely in countries and
financial systems with stronger institutional structures and more developed financial markets.
Aziz et al. (2024), for example, examine a cross-country panel of developed and developing
economies but do not include the institutional realities of a fragile and conflict-affected

financial system such as Yemen.

In contrast, Yemen faces conflict-related infrastructure damage, institutional
weaknesses, political risk, financing constraints, and limited access to international financing.
Alsufyani (2025) identifies these conditions as major barriers to the country's renewable-
energy transition. There is therefore limited empirical evidence explaining how green finance

is implemented under the institutional and financial constraints that characterize Yemen.
2.11.2 Institutional Gap

The existing core literature does not provide a systematic examination of an individual
financial institution's role in advancing green finance in Yemen. Aziz et al. (2024) examine

green finance at the country level, while Alsufyani (2025) examines renewable-energy
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development at the national and sectoral levels. Ocal and Kiigiikkocaoglu (2025) provide a
conceptual and ESG-based framework but do not empirically investigate a Yemeni financial

institution.

Consequently, limited research explains how a microfinance institution can translate
green-finance principles into products, portfolio decisions, policies, partnerships, and
institutional capacity. The present study addresses this institutional gap by examining AMB as

a specific microfinance institution operating within Yemen.
2.11.3 Outcome Gap

The literature provides evidence of relationships between green finance and
macroeconomic growth, renewable-energy development, and environmental sustainability.
However, limited evidence connects the green-finance practices of an individual financial

institution with measurable client-level outcomes.

This distinction is important because the existence or value of green financing does not
by itself demonstrate impact. The present study therefore examines outcomes at three levels:
economic outcomes such as income, business growth, employment, productivity, and
resilience; environmental outcomes such as renewable-energy adoption, fuel reduction, and
clean-technology adoption; and social outcomes such as energy access, household cost savings,
improved living conditions, and access to essential services. The study proposal identifies the

absence of concrete measurement of these outcomes as a central research problem.
2.11.4 Methodological Gap

The reviewed studies also differ from the proposed research in methodological
orientation. Aziz et al. (2024) rely on quantitative cross-country panel analysis and econometric
estimation. Ocal and Kiigiikkocaoglu (2025) use conceptual analysis and develop an ESG
metrics framework. Alsufyani (2025) uses secondary research and thematic synthesis of

academic and technical sources.

These approaches provide valuable evidence, but they do not combine institutional
evidence from a financial institution with measurable client-level outcomes in a fragile
economy. The present study addresses this methodological gap through a mixed-method
approach that combines documentary analysis, quantitative indicators, and semi-structured

interviews with AMB's Sustainability and Climate Action Unit.
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2.11.5 Precise Research Gap

The literature does not adequately explain the extent to which a Yemeni microfinance
institution has adopted green finance practices or the measurable socioeconomic,

environmental, and social outcomes associated with those practices at the client level.

The present study addresses this gap by examining AMB during 2023-2025. It
investigates the extent of AMB's green-finance adoption across its products, portfolio, policies
and ESG practices, partnerships, and institutional capacity, and assesses the measurable

outcomes associated with these practices at the client level.

This positioning gives the study a clear empirical contribution. It moves the literature
from what green finance means, to whether green finance contributes to economic
development, to why green finance is relevant to Yemen, and finally to how a Yemeni

microfinance institution implements it and what happens to its clients as a result.
2.12 Study Framework

The study framework integrates the theoretical foundations, empirical evidence, and
research variables developed in the preceding sections. The framework is designed to examine
both dimensions of the study. First, it assesses the extent to which AMB has adopted and
operationalized green finance practices. Second, it examines the measurable socioeconomic,
environmental, and social outcomes associated with those practices at the client level. This
structure follows the study's proposed mixed-method design, which combines institutional
evidence from AMB with quantitative indicators of observed outcomes. The framework is also
consistent with the literature showing that green finance directs financial resources toward
sustainable activities and can influence outcomes through financing access, technological
adoption, innovation, and resource efficiency (Ocal & Kiiciikkocaoglu, 2025; Shi et al., 2026;
Xu et al., 2026).

2.12.1 Study Variables

Independent Variable: AMB's Green Finance Practices

The independent variable is AMB's Green Finance Practices. It refers to the institutional
actions through which AMB incorporates environmental considerations into its financial
activities and operations. The study operationalizes this variable through five dimensions:

green financial products, green portfolio allocation, green finance policies and ESG practices,
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green finance partnerships, and institutional capacity. These dimensions are consistent with the
institutional perspective developed in the literature, which emphasizes that green-finance
adoption extends beyond individual products to include environmental criteria, institutional

systems, reporting, partnerships, and organizational capacity.

The five dimensions are:

1. Green financial products: This dimension covers financial products designed to support
environmentally sustainable activities, particularly solar loans and clean-energy financing.

2. Green portfolio allocation: This dimension examines the allocation of AMB's financing
toward green activities and the presence and scale of green loans within its portfolio.

3. Green finance policies and ESG practices: This dimension covers environmental criteria,
ESG considerations, environmental and social risk-management procedures, and the
incorporation of sustainability considerations into financial decision-making.

4. Green finance partnerships: This dimension covers relationships with donors, development
partners, climate-finance programs, and other institutions that support AMB's green-finance
activities.

5. Institutional capacity: This dimension covers staff training, technical expertise, systems,
organizational structures, and other institutional capabilities required to implement and monitor
green finance.

This conceptualization is supported by Ocal and Kiiciikkocaoglu's (2025) emphasis on
measurable ESG criteria, institutional reporting, environmental considerations in credit
assessment, and the need for financial institutions to develop appropriate risk and data systems.
It is also consistent with the AMB study proposal, which identifies green products, portfolio
allocation, policies, partnerships, and capacity as the institutional components of green-finance

efforts.

Dependent Variable: Client-Level Socioeconomic and Environmental Outcomes

The dependent variable is Client-Level Socioeconomic and Environmental Outcomes.
It represents the measurable changes associated with AMB's green-finance practices at the
client level. The study groups these outcomes into three dimensions: economic, environmental,
and social outcomes. This multidimensional approach recognizes that green finance can
produce effects that extend beyond financial performance to environmental conditions, energy
access, household welfare, and resilience. The three dimensions are:

1. Economic outcomes: Income generation, business growth, employment, productivity, and
household economic resilience.

2. Environmental outcomes: Reduced fuel consumption, reduced carbon emissions or
appropriate  CO: proxies, renewable-energy adoption, clean-technology adoption, and
improved energy efficiency.
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3. Social outcomes: Energy access, household cost savings, improved living conditions,
resilience, and access to essential services.

The outcome dimensions reflect the study's proposal, which defines ground-level
impact as measurable economic, environmental, and social outcomes at the client level. They
are also consistent with the Yemen renewable-energy literature, which links renewable-energy
adoption with improved electricity access, reduced dependence on diesel generation, lower

energy costs, and improvements in access to essential services.
2.12.2 Conceptual Framework

The conceptual framework proposes that AMB's green-finance practices provide the
institutional mechanism through which financial resources are directed toward

environmentally sustainable activities and subsequently made accessible to clients.
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Figure 5. Conceptual Framework of the Study

Source: Adapted from OECD (2015), OECD (2019), UNEP Inquiry: Design of a Sustainable Financial System (2016), and World Bank (2021)

The framework is based on the proposition that institutional green-finance practices
enable AMB to direct financial resources toward green investments and increase client access
to clean-energy and other environmentally sustainable technologies. This logic corresponds
with the evidence that green finance can reduce financing constraints, support green
technological innovation, improve resource allocation, and promote green growth. The
framework should not be interpreted as establishing automatic causality. The study investigates
the extent of AMB's adoption and examines the outcomes that can be documented during the
study period. Where the evidence permits, findings from institutional records, quantitative
indicators, and interviews will be triangulated to assess the relationship between green-finance
practices and observed client-level outcomes. This is consistent with the proposed convergent

mixed-methods design.
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2.12.3 Operationalization of Variables

Operationalization translates the two study variables into observable dimensions and
indicators. This is important because the first research objective concerns the extent of AMB's
green-finance adoption, while the second concerns measurable client-level outcomes. The
indicators below are therefore designed to connect the conceptual framework directly with the
documentary review, interviews, and quantitative analysis described in Chapter Three. The

study proposal similarly specifies institutional indicators for green-finance efforts and outcome

indicators for client-level impact.

Variable Dimensions Potential Indicators
AMB's Green Finance Green financial Solar loans, clean-energy financing,
Practices products renewable-energy financing, green

enterprise financing

Green portfolio
allocation

Number and value of green loans, green
portfolio share, financing by green sector

Green finance policies
and ESG practices

ESG practices, environmental criteria,
environmental and social risk assessment,
sustainability policies

Green finance
partnerships

Donors, climate programs, development
partners, technical partnerships

Institutional capacity

SCA Unit, staff training, technical

expertise, systems, sustainability
reporting, monitoring capacity

Income change, business growth,
employment, production or productivity,
economic resilience

Fuel reduction, CO: reduction or proxy,
renewable-energy adoption, clean-
technology adoption, energy efficiency
Energy access, household cost savings,
improved living conditions, resilience,
access to essential services

Client-Level Economic outcomes
Socioeconomic and

Environmental Outcomes

Environmental
outcomes

Social outcomes

The indicators are intended as potential measures rather than predetermined evidence
of impact. Their final use will depend on the availability and quality of AMB's documentary
data and interview evidence. Where direct measurements such as CO: reductions are
unavailable, appropriate documented proxies may be used, provided that the basis for their
interpretation is stated clearly. This approach is consistent with the study's stated reliance on

available formal reports, institutional interviews, and relevant external evidence.

The operationalization also distinguishes between institutional effort and client
outcome. For example, the number and value of solar loans measure an aspect of AMB's green-

finance practice, whereas reduced fuel consumption or improved energy access among
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financed clients represents an outcome. Maintaining this distinction is necessary to prevent

institutional outputs from being interpreted automatically as client-level impacts.
2.13 Chapter Summary

This chapter reviewed the conceptual, theoretical, empirical, and contextual
foundations of the study. The literature establishes that green finance has developed as a
mechanism for directing financial resources toward environmentally sustainable activities and
increasingly incorporates environmental, social, and governance considerations into financial

decision-making.

Empirical research indicates that green finance can contribute to economic growth,
green technological innovation, productivity, and environmental improvement. However,

much of this evidence comes from national, regional, or firm-level studies.

The Yemen-specific literature establishes substantial renewable-energy potential but
also identifies financing constraints, institutional weaknesses, conflict-related risks, and limited
capacity as barriers to sustainable-energy development. These conditions make Yemen a

distinct context for examining green-finance implementation.

The review also identifies an institutional and outcome gap. Limited research examines
how an individual microfinance institution in Yemen adopts green finance across products,
portfolio allocation, policies, partnerships, and institutional capacity. There is also limited
evidence connecting such institutional practices with measurable socioeconomic,
environmental, and social outcomes at the client level. The uploaded study proposal explicitly
identifies the absence of focused research on microfinance institutions financing renewable-

energy solutions in Yemen.

AMB provides an appropriate case for addressing this gap because its institutional
model combines microfinance, financial inclusion, renewable-energy financing, environmental
and social systems, partnerships, and sustainability capacity. The study framework therefore
conceptualizes AMB's Green Finance Practices as the independent variable and Client-Level

Socioeconomic and Environmental Outcomes as the dependent variable.

The resulting framework provides the basis for the empirical investigation in the
following chapter. It links the institutional dimensions of AMB's green-finance adoption with
measurable economic, environmental, and social outcomes and establishes the indicators that

will guide data collection and analysis.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction

This study adopts a structured methodological approach to examine AMB’s green
finance efforts and their measurable impacts at the client level. It combines qualitative and
quantitative techniques to ensure a comprehensive assessment of both institutional practices
and observed outcomes. The methodology is designed to capture the depth of implementation
within AMB while also identifying tangible economic, environmental, and social effects. This
approach supports a balanced analysis that links internal institutional efforts with external

impact, within the constraints of a fragile and data-limited context such as Yemen.

3.2  Research Design

A convergent mixed-methods design is employed. Qualitative and quantitative data are
collected in parallel, analyzed using appropriate procedures, and integrated during
interpretation. The qualitative strand examines AMB's institutional green finance practices. It
focuses on:

e Green financial product design

e Green portfolio allocation

o Green finance policies and ESG practices

o Partnerships

 Institutional capacity and staff development

« Implementation processes and constraints

o Perceived client-level impacts

The quantitative strand examines measurable indicators available in AMB's formal

reports and related documentary sources. These indicators cover economic, environmental, and
social outcomes, including income-related changes, business performance, employment,

energy access, clean-energy adoption, fuel use, and other documented client-level outcomes.

The two strands are integrated during interpretation through triangulation. Qualitative
evidence is used to explain institutional practices and implementation mechanisms, while
quantitative evidence is used to describe the scale and observable outcomes of those practices.

This enables the study to assess the relationship between AMB's green finance efforts and
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documented client-level outcomes without treating either form of evidence as sufficient on its

own.

The design is particularly appropriate in the Yemeni context because the availability of
standardized quantitative data on climate and green-finance outcomes is constrained. Aklan
and Mohammed (2025) identify significant data and institutional limitations affecting climate-
finance assessment in Yemen, including a prolonged climate-data gap and limited institutional

capacity.
3.3 Research Population and Sampling

The study uses two complementary populations. The primary population consists of
staff within AMB's Sustainability and Climate Action (SCA) Unit who are directly involved in
the design, coordination, implementation, monitoring, or development of AMB's green finance
activities. A purposive sampling strategy is used to select participants whose decision-making

or operational responsibilities provide direct knowledge relevant to the study variables.

Purposive sampling is appropriate because the study requires information from
personnel with specific institutional knowledge rather than a statistically representative sample
of all AMB employees. Participants are therefore selected according to their relevance to green
finance practices, including product development, portfolio decisions, environmental and
social risk management, partnerships, institutional capacity, and sustainability activities. The
second population consists of documentary sources. These include AMB's official annual
reports, AMB's Sustainability Report 2024, relevant AMB internal documentation where
accessible, documents relating to AMB's green-finance initiatives and implementation, and

relevant external analytical material.

The principal external source is the policy brief by Aklan and Mohammed (2025),
prepared by the Sana'a Center for Strategic Studies in coordination with DeepRoot Consulting
and CARPO. The document examines Yemen's climate-finance constraints through a desk
review and a two-day workshop conducted in November 2024. Documentary sources are
selected according to their relevance, recency, authority, and direct connection to the study
variables. Particular attention is given to evidence covering the 2023-2025 study period.

3.4 Research Tools

Data are collected using two complementary instruments. The first is a semi-structured

interview guide developed around the study variables. It is designed to obtain information on
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AMB?’s green financial products, portfolio allocation, policies and ESG practices, partnerships,
institutional capacity, implementation processes, constraints, and perceived client-level
outcomes. The semi-structured format provides consistency across interviews while allowing
the researcher to probe responses and obtain clarification on institutional practices and

experiences.

The second instrument is a structured document review protocol. It is used to extract
information consistently from AMB’s annual reports, Sustainability Report, relevant internal
documentation, and the selected external policy brief. The protocol captures information on
green finance activities, financing volumes, portfolio indicators, policies, partnerships,
institutional capacity, beneficiaries, and documented economic, environmental, and social
outcomes. Using a consistent protocol allows evidence from different sources and reporting

periods to be organized and compared according to the study framework.

3.5 Data Collection

Data collection is conducted through two parallel streams. The first stream involves
semi-structured interviews with purposively selected staff from AMB’s Sustainability and
Climate Action Unit. Interviews are scheduled with selected participants and conducted using
the prepared interview guide. With participants’ consent, interviews are recorded and
transcribed for analysis. The interview process allows the researcher to obtain institutional
information that may not be fully documented in formal reports, particularly regarding

decision-making, implementation processes, partnerships, capacity, and perceived outcomes.

The second stream involves the systematic collection and review of documentary
evidence. AMB’s official annual reports, the 2024 Sustainability Report, relevant internal
documentation where accessible, and the Aklan and Mohammed (2025) policy brief are
reviewed for information relevant to the study variables. The collected evidence is screened for
relevance and organized according to the five dimensions of AMB’s Green Finance Practices
and the three dimensions of Client-Level Outcomes. Where the same information is available
from more than one source, the sources are compared to establish consistency and strengthen
the reliability of the findings. This approach is particularly relevant to the Yemeni context
because Aklan and Mohammed (2025) identify limitations in climate-related data and
institutional capacity in Yemen. Documentary evidence and institutional interviews can
therefore complement each other and provide a more complete basis for assessing green finance

implementation.
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3.6 Data Analysis

The collected qualitative data are analyzed through thematic analysis, while
quantitative indicators obtained from documentary sources are analyzed descriptively.
Qualitative analysis begins with systematic coding of interview transcripts and relevant
documentary material. The coding process follows the study framework and focuses first on
the five dimensions of AMB’s Green Finance Practices, namely green financial products, green
portfolio allocation, policies and ESG practices, partnerships, and institutional capacity.
Additional themes are developed to capture implementation processes, perceived economic,

environmental, and social outcomes, and institutional or operational constraints.

Quantitative documentary data are analyzed using descriptive statistics and, where
sufficient information is available, comparison of trends across the 2023-2025 study period.
The indicators are organized according to the three dimensions of the dependent variable.
Economic indicators include income, business performance, employment, productivity, and
economic resilience. Environmental indicators include fuel reduction, CO: reduction or
appropriate proxies, renewable-energy adoption, clean-technology adoption, and energy
efficiency. Social indicators include energy access, household cost savings, improved living

conditions, resilience, and access to essential services.

The qualitative and quantitative findings are then integrated through triangulation.
Qualitative evidence is used to explain how AMB's green finance practices are designed and
implemented, while quantitative evidence is used to describe their scale and the outcomes
documented among clients. Evidence from interviews is compared with AMB’s formal
documentation and relevant external evidence to identify areas of convergence and divergence.
Where direct outcome measurements are unavailable, the analysis distinguishes documented

outcomes from proxies and from institutional perceptions.

The integrated analysis follows the study’s underlying logic of institutional resources
and capacity — green finance practices — green financial products and portfolio allocation —
client access to green investments — economic, environmental, and social outcomes. This
allows the study to assess the extent of AMB’s green finance adoption while also examining
the measurable client-level outcomes associated with those practices. The approach therefore
aligns directly with the two research objectives and maintains a clear distinction between

institutional activities and client-level impacts.
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CHAPTER FOUR
RESEARCH FINDINGS

4.1 Introduction

This chapter presents, analyzes, and interprets the findings of the study on AMB’s green
finance practices and their client-level socioeconomic and environmental outcomes in Yemen.
The analysis follows the mixed-methods design established in Chapter Three and draws on two
complementary sources of evidence. The first consists of semi-structured interviews with
purposively selected staff of AMB’s Sustainability and Climate Action (SCA) Unit. The second
consists of documentary and quantitative evidence extracted from AMB’s official reports,
sustainability reporting, and relevant external reports. The chapter integrates qualitative and
quantitative findings to provide a comprehensive assessment of the extent to which AMB has
adopted green finance practices and the measurable outcomes associated with these practices

during the 2023-2025 study period.
4.2 Data Collection and Sources of Evidence

The study employed a convergent mixed-methods approach in which qualitative and
quantitative data were collected in parallel and integrated during interpretation. The qualitative
component examined AMB’s institutional green finance practices, including product
development, portfolio allocation, policy adoption, partnerships, and institutional capacity. The
quantitative component examined outcome indicators reported in institutional and external
sources, including economic, environmental, and social outcomes. The integration of the two
strands was undertaken through triangulation to establish relationships between AMB’s green

finance practices and the observed outcomes (Al-Amal Microfinance Bank [AMB], 2026).

The data collection process comprised two principal sources of evidence. Primary
qualitative data were obtained through semi-structured interviews with staff of AMB’s
Sustainability and Climate Action (SCA) Unit. Documentary and quantitative data were
obtained from AMB’s institutional reports, sustainability documentation, green finance and
project records, portfolio information, and relevant external sources. The selection of
documentary sources was based on their relevance, recency, and credibility in relation to the

study objectives and variables (AMB, 2026).
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4.2.1 Primary Qualitative Data

Primary qualitative data were collected through semi-structured interviews with two
staff members of AMB’s Sustainability and Climate Action Unit. The participants were
selected purposively because the study population comprises SCA Unit staff who are directly
involved in the design and implementation of green finance activities. The sampling strategy
sought participants with decision-making and operational responsibilities relevant to the study
(AMB, 2026). The two participants represented different levels of responsibility within the
SCA Unit. One participant was the Unit Head, while the second was an Officer. Their positions
provided complementary perspectives on the institutional and operational dimensions of

AMB?’s green finance practices.

The participants were relevant to the study because the SCA Unit has responsibilities
related to sustainability, climate action, environmental and social risk management, green
finance, sustainability data, partnerships, and monitoring and reporting. AMB’s institutional
documentation indicates that the Unit is responsible for integrating environmental and social
considerations into financing and operational activities and for supporting the development of

green financial products and sustainability-related mechanisms (AMB, 2024).

The interview guide was specifically designed to obtain evidence related to the study
objectives. It covered AMB’s adoption of green finance, green financial products, green
portfolio allocation, environmental and social policies, ESG considerations, partnerships,
institutional capacity, and client-level economic, environmental, and social outcomes. It also
included questions concerning documentary evidence that could be used to verify information

provided during the interviews.

The interviews were conducted using a semi-structured format. This format provided a
consistent set of questions across participants while allowing the researcher to ask follow-up
questions where clarification or additional information was required. The interview protocol
specified that interviews would be scheduled, recorded with participants’ consent, and

transcribed for analysis (AMB, 2026).

The interviews were recorded with the participants’ consent and subsequently
transcribed. The transcripts constituted the primary textual dataset for the qualitative analysis.
The transcription process preserved the substantive content of participants’ responses and

prepared the data for systematic coding according to the study framework.
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The available research documentation does not specify the exact duration of the two
interviews. Accordingly, no duration has been assigned in this chapter. The final manuscript
should report the actual duration recorded for each interview if this information is available in

the interview records.
Table 4.1

Profile of Primary Qualitative Interview Participants

Participant Position Relevance to the study

P1 Head, Sustainability Institutional and managerial perspective on
and Climate Action green finance strategy, governance, policies,
Unit partnerships, portfolio oversight, and

sustainability implementation

P2 Officer, Operational perspective on green finance
Sustainability and implementation, environmental and social
Climate Action Unit assessment, data collection, monitoring,

reporting, and related activities
Note. Participant identifiers are used to protect confidentiality. The participants were selected

purposively based on their direct involvement in sustainability and green finance activities.

The limited number of interview participants was consistent with the study's
institutional focus. The purpose of the interviews was to obtain informed evidence from
personnel with direct knowledge of AMB’s green finance practices rather than to achieve
statistical representation of the Bank’s employees. The interview evidence was therefore
treated as institutional qualitative evidence and was subsequently compared with documentary

and quantitative evidence.
4.2.2 Documentary and Quantitative Data

Documentary and quantitative evidence constituted the second major source of data for
the study. The documentary population comprised AMB’s official annual reports, the 2024
Sustainability Report, and relevant internal documentation. External analytical material was
also incorporated, particularly the policy brief by Aklan and Mohammed (2025). The study
proposal specifies that these sources were selected according to their relevance, recency, and
credibility (AMB, 2026). The documentary evidence covered the 2023—-2025 study period and
was used to identify and assess indicators associated with the independent and dependent
dimensions of the study. The quantitative evidence was primarily descriptive and was used to
examine changes and patterns in green finance activities and their reported economic,

environmental, and social outcomes.
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AMB’s annual reports for 2023, 2024, and 2025 constituted important institutional
sources for the study. They provided information on the Bank’s financial and operational
activities, financing portfolio, sustainability initiatives, green finance activities, partnerships,
and institutional developments. The 2024 Annual Report, for example, documents the
development of AMB’s environmental empowerment activities, including the development of
an environmental policy in 2023, the establishment of the SCA Unit in 2024, and AMB’s
engagement with the Green Climate Fund (AMB, 2024). The 2025 Annual Report provides
further evidence of the institutionalization of environmental and social governance. It
documents the development of environmental and social risk management guidelines, the SCA
Unit’s operational framework, and the incorporation of environmental and social risk
assessment into the Credit Assessment Process Model (AMB, 2025). These sources were
therefore relevant to the study’s assessment of green financial products, portfolio allocation,
policies and ESG governance, institutional capacity, partnerships, and changes in green finance

practices over time.

AMB’s 2024 Sustainability Report was an important source of evidence because it
focuses specifically on the Bank’s economic, social, and environmental performance. The
report was prepared with reference to the GRI Standards (2021) and the GRI Financial Services
Sector Standard. It covers AMB and Reyadah for the period from January 1 to December 31,
2024, and was prepared internally using internal data systems and validated institutional reports
(AMB, 2024). The report provides evidence directly relevant to the study framework. It
identifies the SCA Unit as a strategic sustainability function and describes its responsibilities
for sustainability data collection, climate-finance portfolio management, partnerships, capacity
building, green financial product development, and sustainability performance indicators. It
also reports that 19% of AMB’s portfolio was dedicated to green financing in 2024 (AMB,
2024). The Sustainability Report was therefore used to assess the green finance practice

dimension and its relationship with economic, environmental, and social outcomes.

Relevant green finance and project documentation was reviewed to obtain more
detailed evidence concerning specific financing activities and projects. The documentation
provided information on the scale, type, beneficiaries, and implementation of green finance
activities. It was particularly relevant to the assessment of green products, green portfolio

allocation, environmental outcomes, and socioeconomic outcomes.
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For example, AMB’s institutional reports document its involvement in solar-energy
interventions through the Yemen Emergency Electricity Access Project. The 2025 Annual
Report identifies the project’s contribution to clean-energy access, the transition toward lower-

emission energy solutions, and the continuity of SME activities (AMB, 2025).

Portfolio and financing records covering 2023-2025 were used to extract quantitative
indicators related to green finance. These records were examined for information such as the
number and value of green loans, the proportion of the portfolio allocated to green activities,
financed sectors, types of green activities, and changes in financing over the study period. The
use of annual portfolio information enabled the study to examine trends rather than relying on
a single-year observation. The quantitative strand of the research was designed specifically to
examine outcome indicators and changes associated with AMB’s green finance practices

(AMB, 2026).

Relevant external reports and verified partner documentation were used to supplement
AMB’s institutional evidence. These sources provided contextual information and, where
available, corroborating evidence concerning climate finance, renewable energy, green
investment, project implementation, and socioeconomic and environmental outcomes. External
sources were not treated as direct measures of AMB’s institutional performance unless they
specifically documented an AMB activity. Their principal purpose was to provide contextual

and corroborative evidence and to support triangulation with AMB’s internal records.

The study also incorporated the policy brief by Aklan and Mohammed (2025), titled
Climate Finance in Fragile States: The Case of Yemen. The brief was prepared by the Sana’a
Center for Strategic Studies in coordination with DeepRoot Consulting and CARPO. It
examines Yemen’s climate-finance barriers and opportunities within the context of fragility
and institutional constraints (Aklan & Mohammed, 2025). The policy brief was relevant to the
study because it provides external context for understanding the institutional environment in
which AMB’s green finance activities operate. It discusses constraints related to access to
climate finance, institutional capacity, accreditation, governance, data availability, and
financing mechanisms in Yemen. The source was therefore used primarily to contextualize the
study findings rather than to measure AMB-specific performance. This distinction was

maintained to avoid attributing national-level findings to AMB.
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Additional institutional and partner documentation was considered where it contained
evidence relevant to the study variables. Such documentation included policy and procedural
documents, project records, monitoring information, partnership documentation, and other
institutional records. The interview protocol explicitly asked participants to identify
documentary sources that could be used to verify interview information, including annual
reports, sustainability reports, green-finance portfolio data, project reports, monitoring and
evaluation reports, partnership reports, and client impact assessments. The use of these sources
strengthened the evidentiary basis of the study by enabling information obtained through

interviews to be compared with documented institutional evidence.
4.2.3 Data Screening and Preparation

Data screening and preparation were conducted before the qualitative and quantitative
analyses. The purpose of this stage was to ensure that the information included in the analytical
dataset was relevant to the research questions, organized consistently, and aligned with the
study framework. The research protocol specifies that all documentary sources should be
screened for relevance to the study variables. It further requires that data be organized into
categories corresponding to green finance efforts and impact dimensions and that multiple

sources be used, where possible, to corroborate key findings (AMB, 2026).

The documents were first screened according to their relevance to the research
objectives and the 2023-2025 study period. Particular attention was given to information
concerning green financial products, green portfolio allocation, environmental and social
policies, ESG considerations, partnerships, institutional capacity, and socioeconomic and
environmental outcomes. Documents or sections that did not provide information relevant to

these dimensions were excluded from the analytical dataset.

Relevant quantitative indicators and qualitative evidence were extracted systematically
from the selected sources. The quantitative extraction focused on indicators associated with the
study outcomes, including economic, environmental, and social measures. The qualitative
extraction focused on institutional practices, including green financial products, portfolio
allocation, policies, partnerships, and institutional capacity. This structure corresponds to the
study methodology, which identifies green finance products, portfolio allocation, policies,
partnerships, and capacity as key dimensions of institutional practice and economic,

environmental, and social indicators as outcome dimensions (AMB, 2026).
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Duplicate information was identified and removed during data preparation. Where the
same indicator or event appeared in more than one institutional document, the information was
treated as a single observation rather than as multiple observations. Where multiple sources
reported the same information, the sources were compared for consistency. Additional sources
were retained as corroborating evidence rather than counted as separate observations. This
procedure reduced the risk of double-counting financing activities, projects, beneficiaries, or

other reported indicators.

The extracted data were organized according to the year of reporting, namely 2023,
2024, and 2025. This chronological organization facilitated comparison across the study period
and supported the identification of changes in AMB’s green finance practices. The year-based
organization also enabled the study to examine the development of AMB’s environmental and
social governance framework. For example, AMB’s documentation identifies the development
of an environmental policy in 2023, the establishment of the SCA Unit in 2024, and further
integration of environmental and social risk assessment into lending processes in 2025 (AMB,

2024, 2025).

After extraction, the evidence was classified according to the study’s conceptual
framework. The green finance practice dimension was classified into the following categories:

Green financial products

Green portfolio allocation
Policies, ESG, and governance
Partnerships and external support
Institutional capacity

vk wbh =

The outcome dimension was classified into:

1. Economic outcomes
2. Environmental outcomes
3. Social outcomes

This classification was consistent with the structure of the research instruments and the
methodology. The interview guide addressed products, portfolio allocation, policies and ESG,
partnerships, institutional capacity, and client-level outcomes, while the quantitative analysis

grouped indicators into economic, environmental, and social outcomes.

Following the interviews, the recorded material was transcribed into written form. The
transcripts were then reviewed and prepared for qualitative coding. The coding process focused
on identifying evidence related to the predetermined study dimensions while allowing

additional themes to emerge from participants’ responses. The methodology specifies thematic
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analysis for qualitative data and a structured coding process covering green finance products,
portfolio allocation, policies, partnerships, capacity, perceived impacts, and implementation

constraints (AMB, 2026).

The final stage of data preparation involved comparing information obtained from
different sources. Interview evidence was compared with AMB’s annual reports, the
Sustainability Report, green finance and project documentation, portfolio records, policy
documents, and relevant external sources. Cross-source comparison was used to identify
consistency and discrepancies and to strengthen the evidentiary basis of the findings. Where
possible, information reported by interview participants was corroborated through
documentary evidence. Conversely, documentary findings were considered alongside the
qualitative explanations provided by SCA Unit staff. This process constituted the basis for
triangulation. The study methodology specifies that findings from the qualitative and
quantitative strands are integrated through triangulation to establish relationships between

AMB’s green finance efforts and observed client-level impacts (AMB, 2026).

The data preparation process can be summarized as a sequential procedure involving
document screening, indicator extraction, removal of duplicate information, chronological
organization, classification according to the conceptual framework, transcription and
preparation of interview data, and cross-source comparison. The resulting dataset combined
primary qualitative evidence with documentary and quantitative evidence. This structure
provided the basis for the thematic analysis of institutional practices and the descriptive and
trend analysis of reported economic, environmental, and social indicators presented in the

subsequent chapter.
4.3 Findings on the Adoption of Green Finance Practices
This section presents the findings related to Research Question 1:

To what extent has AMB adopted green finance practices across its products, policies,

and portfolio?

The findings are organized according to the independent variable, namely AMB’s green
finance practices. Evidence was drawn from AMB’s annual reports for 2023-2025, the 2024
Sustainability Report, relevant institutional documentation, and the semi-structured interview

with a staff member of the Sustainability and Climate Action (SCA) Unit. Documentary
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evidence is presented first, followed by interview evidence where it provides explanation or

clarification.

The evidence indicates that AMB’s adoption of green finance developed progressively
during the study period. The 2023-2025 period marks a transition from green and
environmental initiatives toward a more structured institutional approach. The progression is
reflected in the development of an environmental policy in 2023, the development of
environmental and social risk management mechanisms in 2024, the strengthening of
sustainability governance, and the formal establishment of the Sustainability and Climate

Action Unit in 2025.

The findings also show that adoption was not uniform across all dimensions. Green
products and green financing activities had reached operational implementation, while policy
and governance mechanisms had become increasingly formalized. Portfolio classification,
quantitative target setting, impact measurement, and data integration remained less developed.
This distinction is important because the existence of a policy or tool does not necessarily

demonstrate its full implementation across the Bank.

A further methodological distinction is necessary. The 2026 Green Product
Classification work was conducted after the study period. Its evidence is therefore used only
where it clarifies the classification logic or identifies institutional developments that explain
the evolution observed during 2023-2025. It is not treated as evidence that a practice was fully
implemented during the study period. The interview evidence itself confirms that the

classification tool had been developed but was not yet fully institutionalized.
4.3.1 Green Financial Products

The documentary evidence indicates that AMB had moved beyond a single green-
finance product toward a group of financing mechanisms covering agriculture, renewable

energy, water efficiency, and clean mobility.

The strongest evidence concerns agricultural and solar financing. AMB’s 2024 Annual
Report identifies green financing as an important component of its agricultural lending
activities. The Bank reported 273 new green agricultural loans in 2024 with a total value of
YER 1,265,708,764. These loans were distributed through 15 branches and supported
agricultural activities associated with environmental sustainability and productive

development.
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The cumulative figures provide further evidence of the scale of AMB’s green financing.
By the end of 2024, AMB reported 1,866 green-finance projects with a total value of YER
6,304,836,699, equivalent to approximately USD 25.22 million. The portfolio included 428
solar systems, 475 assets and equipment facilities, 25 greenhouses, 600 seed and fertilizer
facilities, 29 livestock facilities, 12 irrigation-network facilities, and 297 other green-finance

facilities.
Table 4.1

Green Financing Activities Reported by AMB Through 2024

Green financing activity =~ Number of facilities ~ Total amount (YER)  Total amount (USD)

Solar systems 428 2,738,174,958 10,952,699
Assets and equipment 475 1,825,753,315 7,303,013
Greenhouses 25 249,680,178 998,720
Seeds and fertilizers 600 159,845,017 5,271,115
Livestock 29 30,480,000 121,920
Irrigation networks 12 13,093,350 52,373
Other green activities 297 1,287,809,881 519,504
Total 1,866 6,304,836,699 25,219,346

Note. Figures represent AMB's reported cumulative green-finance indicators through 2024 and

should not be interpreted as 2024-only disbursements. Source: AMB (2024).

The product structure expanded further in 2025. AMB’s 2025 Annual Report identifies
agricultural finance as a principal green-finance channel. The reported 270 agricultural loans
amounted to USD 4.2 million. The financing covered agricultural inputs, machinery and
equipment, drip-irrigation systems, solar-powered pumps, livestock production, and food-

value-chain activities.

Solar and clean-energy financing also expanded in 2025. AMB reported 407 solar-
energy loans with a value of USD 1.1 million. These facilities financed solar home systems,
solar systems for SMEs, and solar-powered agricultural pumps. The reported purposes
demonstrate that solar financing was linked not only to household energy access but also to

productive economic activity.

In addition, AMB introduced clean mobility financing. According to the SCA Unit
interview, the Bank launched the Captain product in 2025 to finance electric delivery bikes for
young courier workers. This represents an extension of green financing beyond agriculture and

energy into low-emission transportation.
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AMB also implemented clean-energy distribution through the Yemen Emergency
Electricity Access Project (YEEAP). The 2023 Annual Report records an agreement covering
the distribution of 100,000 solar home systems during 2023-2025. The 2025 Annual Report
reports that 40,000 solar-energy sets were distributed during 2024 and another 45,000 during
2025. The 2025 implementation therefore brought the reported total to 85,000 units across the

two years.

The documentary evidence therefore identifies three direct green-finance product
streams during the study period:

1. Agricultural and climate-resilient financing
2. Solar and renewable-energy financing
3. Clean-mobility financing

YEEAP represents a fourth financing mechanism in which AMB acted as an
implementation and distribution partner rather than as the sole financier. The available
documents do not provide a single official figure for the total number of distinct green financial
products offered by AMB during 2023-2025. It would therefore be methodologically
inappropriate to assign an exact product count beyond the identifiable financing streams

documented above.

The interview evidence supports the documentary findings. The SCA Unit participants
identified Agri-Green Financing, renewable-energy financing, clean-mobility financing, and
grant-blended solar distribution as the principal green mechanisms developed or scaled during
the period. The participant explained that the products were designed in response to fuel
shortages, high diesel costs, water scarcity, and unreliable electricity. The intended mechanism
was to replace fossil-fuel-dependent technologies with solar systems and water-efficient

technologies while reducing operating costs and supporting business continuity.

The interview also identified constraints in product development. These included
limited client awareness of green technologies, the availability and cost of green equipment,
difficulties in collecting environmental data, and the need to improve green-finance

classification and impact measurement.

Overall, the evidence demonstrates that green financial products were not merely
proposed during the study period. They were implemented and used by clients. The strongest
operational evidence concerns agricultural and solar financing, while clean mobility

represented a newer product area in 2025.
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4.3.2 Green Portfolio Allocation

Green portfolio allocation provides a more direct measure of whether AMB translated

its sustainability orientation into financing decisions.

The 2024 Sustainability Report provides the clearest portfolio-level indicator. It reports
that 19% of AMB’s portfolio was dedicated to green financing in 2024. This figure indicates
that green financing had become a material component of the Bank’s financing portfolio rather

than remaining a marginal activity.

The scale of the wider lending operation provides a useful reference point. AMB
disbursed 21,611 loans in 2024 with a total value exceeding YER 8 billion. The green-finance
portfolio reported separately comprised 1,866 cumulative facilities valued at approximately
YER 6.3 billion. Because the latter figure is cumulative through 2024, it should not be divided
by the 2024 annual disbursement figure. The 19% indicator reported in the Sustainability
Report is therefore the appropriate evidence for the 2024 green portfolio share.

The 2024 green portfolio was concentrated in activities related to renewable energy,
agricultural assets, greenhouses, water-efficient irrigation, and other environmentally oriented
productive activities. Solar systems constituted the largest single financing category by value,
accounting for YER 2.74 billion, followed by agricultural assets and equipment at YER 1.83

billion.

The 2025 evidence demonstrates continued allocation toward green activities. AMB
reported 270 agricultural loans valued at USD 4.2 million and 407 solar-energy loans valued
at USD 1.1 million. Together, these two documented categories represented 677 green-related
financing facilities and USD 5.3 million in financing during 2025. This figure should be
interpreted as the reported value of these two categories rather than as the total green portfolio

for the year because other green-finance activities were also present.
Table 4.2

Selected Indicators of AMB's Green Financing, 2023—-2025

Indicator 2023 2024 2025
Green portfolio share Not reported 19% Not reported
New Agri-Green loans Not separately 273 270
reported
Value of Agri-Green Not separately YER 1.27 billion USD 4.2 million
financing reported
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Solar/clean-energy Not separately Included in

loans reported cumulative 407

p portfolio
Value of solar/clean- Included in

Not separately . s
energy loans cumulative USD 1.1 million
reported .
portfolio

Cumulative green o 1.866 Not reported on
facilities ’ the same basis
Cumulative green- o YER 6.30 billion Not reported on
finance value the same basis
YEEAP solar units Part of 2023—
reported for the year 2025 program 40,000 45,000

Note. A dash indicates that a comparable figure was not identified in the available documentary
evidence. Figures are not directly comparable where reporting definitions differ. The 1,866
facilities and YER 6.30 billion are cumulative through 2024, whereas the 273 and 270
agricultural figures represent annual financing. Sources: AMB (2024, 2025).

The sectoral pattern is consistent with the environmental and economic conditions of
Yemen. The interview evidence identifies four priority areas within AMB’s green-finance
classification work: sustainable agriculture, renewable energy, water efficiency, and
sustainable urban transport. Sustainable agriculture was identified as the main component,
including solar-powered water pumping, drip irrigation, and climate-resilient agricultural

inputs.

The evidence also indicates a change in the composition of green financing. In 2024,
green financing was strongly associated with agricultural financing and solar-powered
agricultural technologies. By 2025, the portfolio had expanded to include a separately
identified clean-energy financing stream and clean mobility financing. This suggests that

AMB’s green portfolio was becoming more diversified.

At the same time, the findings reveal an important limitation in portfolio measurement.
The SCA Unit reported that AMB had developed an end-use classification methodology and
an internal Green and Social Screening Tool, but that the tool had not yet been fully embedded

into routine branch-level financing processes and the banking system.

This finding limits the extent to which year-to-year changes can be interpreted as
precise changes in the green share of the entire loan portfolio. It also indicates that AMB’s
reported green-finance figures during the study period were based partly on existing product

and activity classifications rather than on a fully integrated transaction-level green taxonomy.
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4.3.3 Green Finance Policies and ESG Practices

The adoption of green finance at AMB was accompanied by the development of an
environmental and social governance framework. The evidence shows a clear progression from

policy formulation to operational integration.

The first major institutional step during the study period was the development of the
Environmental Policy in 2023. AMB’s 2024 Annual Report describes the policy as an
instrument for directing the Bank’s services toward environmentally responsible practices and
reducing negative environmental effects. The same report identifies the Green Banking

Initiative, launched in 2022, as the starting point for AMB’s environmental-finance trajectory.

During 2024, AMB developed an Environmental and Social Risk Management
framework and an Environmental and Social Due Diligence instrument. The Sustainability
Report states that these mechanisms were intended to incorporate environmental and social
considerations into financing decisions. It also reports that environmental and social risk

management became part of the Bank’s lending framework.

The 2025 Annual Report provides stronger evidence of formal integration. AMB
reported an institutional framework comprising the Sustainability and Climate Action Unit
Operations Manual, Environmental Policy Guidelines, Environmental and Social Risk
Management Guidelines, Gender Policy, Waste Management and Sorting Policy, and

mechanisms for enforcing and following up on environmental and social policies.

The environmental and social risk instrument was incorporated into the Credit
Assessment Process Model. This integration allowed environmental and social risks to be
considered within the credit decision-making process rather than being treated as an external
sustainability assessment. The reported functions included identifying environmental and
social risks, determining mitigation measures, classifying enterprises according to risk, and

directing financing toward more sustainable activities.

The interview evidence provides further detail on the implementation mechanism. The
participant described an initial exclusion screening at branch level followed by environmental
and social screening within the credit assessment process. High-risk cases require additional
environmental and social due diligence and mitigation measures. The SCA Unit acts as a
technical second-line function, while risk, compliance, and internal audit provide

complementary oversight.
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This governance arrangement indicates that ESG considerations had moved into the
lending process by 2025. The institutional structure can therefore be distinguished into three
levels:

e Operational screening and risk ownership within branches and financing functions
e Technical and risk oversight through the SCA Unit and related functions
e Independent assurance through internal audit and executive oversight

The 2025 Annual Report also records an internal evaluation of departmental
compliance with the Environmental and Social Policy. The purpose was to identify
implementation strengths and weaknesses and develop recommendations for policy

enforcement.

Formal Adoption Versus Actual Implementation
The evidence requires a distinction between formal adoption and implementation.

Formal adoption was substantial by 2025. AMB had established environmental and social
policies, ESRM guidelines, gender-related provisions, waste-management mechanisms,
institutional governance arrangements, and procedures for incorporating environmental and

social considerations into credit assessment.

Implementation was also evident. Environmental and social risk assessment had been
incorporated into the CAP Model, E&S training had been provided to employees, and the SCA

Unit had conducted compliance evaluation and monitoring activities.

However, implementation was not yet complete across all aspects of green-finance
management. The interview participant explicitly stated that quantitative green-finance targets
and portfolio-level monitoring were still being strengthened. The participant also explained
that the end-use classification tool had been developed but had not yet achieved full operational
integration across branches and the banking system. This distinction is central to the findings.
AMB had moved beyond policy adoption toward implementation, but the evidence does not

support describing the system as fully mature.
Table 4.3

Formal Adoption and Implementation of Green Finance Governance

Evidence of formal

Practice . Evidence of implementation Assessment
adoption
Environmental Environmental Policy Ap p lied through institutional
. : environmental procedures and Implemented
policy developed in 2023

circulars
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ESRM ESRM Guidelines Integrated into credit Substantially

framework developed in 2024 assessment and risk screening implemented
E&S due Due-diligence instrument Applied to financing risk Substantially
diligence developed assessment implemented
SCA Unit and executive Coordination, monitoring, .
) . . Substantially
ESG governance oversight arrangements reporting, and compliance implemented
established activities undertaken p
Classification Operational use and banking- .
Green X . . . Partially
. . methodology and tool system integration still being .
classification implemented
developed strengthened

Comprehensive transaction-

Portfolio Green portfolio indicators N . Partially
o level monitoring still .
monitoring reported . implemented
developing
Impact Sustainability indicators Cllent—level environmental Partially
1mpact measurement not .
measurement reported . implemented
standardized
Gen(.ler . Gender Policy adopted Integrgt; d into institutional Implemented
considerations policies and programs
Waste Waste mechanism and Operational practices and staff =~ Substantially
management policy developed awareness implemented implemented

Note. The assessment distinguishes the existence of a formal instrument from evidence of its

operational use. Sources: Al-Amal Microfinance Bank (2024, 2025); SCA Unit interview.

The findings therefore indicate a relatively strong level of policy and governance
adoption, with a lower level of maturity in data integration, portfolio classification, and

outcome measurement.
4.3.4 Green Finance Partnerships

Partnerships constituted an important mechanism through which AMB developed and
implemented green finance. The documentary evidence shows that AMB relied on partnerships
for project financing, clean-energy distribution, institutional capacity development, and access

to climate-finance mechanisms.

The 2023 Annual Report documents AMB’s partnership with UNOPS under YEEAP.
The project targeted households in rural, remote, and peri-urban areas without adequate
electricity access and involved the planned distribution of 100,000 solar home systems during

2023-2025.

The 2024 and 2025 reports provide evidence of continued implementation of YEEAP.
The 2025 Annual Report identifies the World Bank as the funder and UNOPS as the
supervising organization. AMB participated through a model based on partnerships with
microfinance institutions to expand access to solar systems and support the development of the

decentralized solar-energy market.
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The project produced measurable operational outputs. AMB reported distribution of
40,000 solar-energy sets in 2024 and 45,000 in 2025. The reported beneficiaries included

households and SME entrepreneurs.

Partnerships also supported youth and enterprise development with environmental
relevance. The 2023 Annual Report records the second phase of the Support to Youth
Entrepreneurship and Financial Inclusion project, funded by the European Union, Silatech, and

AGFUND, with a total value of €8.959 million and a target of 17,918 beneficiaries.

The documentary record further shows AMB’s engagement with international climate-
finance institutions. During 2023, AMB initiated steps toward becoming a direct-access entity
for the Green Climate Fund in coordination with Yemen’s Ministry of Water and Environment.
The 2025 institutional framework identifies commencement of the accreditation process as one

of the stages in AMB’s sustainability journey.

The interview evidence expands the partnership picture. The SCA Unit identified
partnerships involving the World Bank, UNOPS, UNDP, the European Union, AGFUND,
Silatech, Proparco, BMZ, and Handicap International, as well as coordination with Yemen’s

Ministry of Water and Environment and the Environmental Protection Authority.

The partnerships served different functions. Financial partnerships provided resources
for actual interventions. Project partnerships supported delivery and implementation. Technical
partnerships contributed to systems development, environmental and social risk management,
classification, monitoring, and impact measurement. The interview participant emphasized that
technical assistance was as important as external financing for developing the institutional

infrastructure required for green finance.

This finding is particularly relevant in the Yemeni context. Aklan and Mohammed
(2025) report that Yemen faces major institutional and procedural barriers to accessing
international climate finance, including limited institutional capacity, complex accreditation

requirements, weak climate-data systems, and dependence on international intermediaries.

AMB’s partnership strategy can therefore be understood as serving both an
implementation function and a capacity-building function. It enabled the Bank to implement
green-finance interventions while also developing institutional capabilities required for greater

access to climate finance.
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At the same time, partnership dependence remained a constraint. The interview
participant identified limited access to suitable long-term green and climate refinancing as a
major constraint to scaling AMB’s green portfolio. The participant also identified continuing

needs for technical support in impact measurement, climate-risk assessment, and verification.

Thus, partnerships were a major enabling factor, but they did not eliminate AMB’s

dependence on external financing and technical support.
4.3.5 Institutional Capacity

The findings indicate that AMB developed a dedicated institutional structure for green
finance during the study period. The Sustainability and Climate Action Unit represents the
main institutional mechanism. The 2024 Sustainability Report describes the Unit as responsible
for sustainability data, climate-finance portfolio management, partnerships, capacity building,

green financial product development, and sustainability reporting.

There is a chronological distinction between the development of the Unit’s operational
framework and its formal establishment. The Sustainability Report states that the operational
framework was developed during 2024, while the Unit was formally established in March
2025. This distinction resolves the apparent difference between the 2024 Annual Report, which
refers to the creation of the Unit in 2024, and the later institutional documentation, which
identifies March 2025 as the formal establishment date. The evidence therefore supports
describing 2024 as the period of institutional development and 2025 as the period of formal

establishment and operationalization.

Human-capacity development was another important component. During 2024, AMB
trained 177 employees on environmental and social standards and the ESRM Manual. The
participants included branch-level personnel, supporting the decentralization of environmental

and social responsibilities beyond the head office.

The wider 2024 training program involved 67 internal and 91 external training
programs, 158 orientation programs, and 345 training beneficiaries. Training areas included
environmental and social risk, data collection and analysis, the banking system, cybersecurity,

and other technical competencies.

The SCA Unit interview confirms continued capacity development in 2025 through
specialized environmental and social training and digital sustainability courses. The participant

also reported a comprehensive sustainability, green finance, ESRM, gender, and ESG training
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program conducted in 2026. Because the latter falls outside the study period, it is not treated
as evidence of 2023-2025 capacity. It does, however, indicate continued institutional

development after the study period.

AMB also developed technical systems to support environmental and social
assessment. The ESRM framework and environmental and social classification instrument

were incorporated into the Credit Assessment Process Model.

The interview evidence provides additional detail on the role of the SCA Unit. The Unit
operates as a technical second-line function and supports environmental and social risk review,
sustainability reporting, data collection, climate-finance documentation, emissions tracking,

and staff capacity building.

Monitoring and reporting capacity also expanded. AMB published its first
Sustainability Report for 2024 with reference to the GRI Standards (2021) and the GRI
Financial Services Sector Standard. The report was prepared internally using institutional data

systems and validated institutional reports. No external assurance was obtained.

The evidence therefore demonstrates institutional capacity in five areas:

o Dedicated organizational responsibility through the SCA Unit
o Environmental and social risk expertise

o Staff training and awareness

e Integration of E&S assessment into credit processes

« Sustainability data collection and reporting

Nevertheless, the capacity was not complete. The interview participant identified
specialized technical skills, data systems, verification, and impact measurement as continuing
gaps. In particular, the Bank could identify green financing more effectively than it could

measure the actual environmental outcomes generated by each financed activity.

This limitation is consistent with the wider Yemeni context. Aklan and Mohammed
(2025) identify climate-data gaps and limited institutional capacity as significant barriers to
climate-finance access in Yemen. The AMB evidence suggests that the Bank has developed
internal capacity to address some of these constraints, although further development is required

for portfolio-level impact measurement and verification.
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4.3.6 Overall Extent of Green Finance Adoption

The findings across Sections 4.3.1-4.3.5 indicate that AMB had adopted green finance
practices across all five dimensions examined in the study. However, the level of

implementation differed between dimensions.

Green financial products showed the strongest evidence of operational adoption. AMB
had implemented agricultural, solar, renewable-energy, and clean-mobility financing and had

used partnership-based mechanisms to expand clean-energy access.

Portfolio allocation also showed substantive adoption. AMB reported a 19% green-
financing share in 2024 and had accumulated 1,866 green-finance facilities valued at YER 6.30
billion by the end of that year. The 2025 data further demonstrate continued deployment

through agricultural and solar financing.

Policy and ESG adoption was substantial and showed clear institutional progression.
The Bank moved from an Environmental Policy in 2023 to an ESRM framework and due-
diligence mechanisms in 2024 and a broader institutional governance framework in 2025.

Environmental and social considerations were incorporated into credit assessment.

Partnership adoption was also substantial. AMB used partnerships to mobilize project
resources, implement clean-energy interventions, access technical assistance, and develop its

capacity for climate-finance accreditation.

Institutional capacity showed substantial development but remained incomplete in
relation to data integration, quantitative targets, portfolio classification, verification, and
impact measurement. The SCA Unit itself characterized AMB as being in transition from

individual initiatives toward a structured institutional model.
Table 4.4

Overall Assessment of the Extent of Green Finance Adoption at AMB

Level of Evidence

Dimension Evidence of adoption . .
implementation source

Agricultural green financing, solar and
renewable-energy financing, water-efficient

Green technologies, and clean-mobility financin Annual reports

financial O8ICS, yiu g Substantial and SCA Unit
were implemented. YEEAP provided an ) .

products interview

additional partnership-based clean-energy
mechanism.
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19% of the 2024 portfolio was reported as Sustainability,

Green green. Cumulative green financing reached and annual

portfolio 1,866 facilities and YER 6.30 billion Substantial reports,

allocation through 2024. Additional agricultural and portfolio
solar financing was reported in 2025. evidence

Environmental Policy, ESRM framework,

E&S due diligence, Gender Policy, waste- Annual reports,

Policies and management mechanisms, and E&S Substantial Sustainability
ESG . . Report, SCA
integration into the CAP Model were o .
. Unit interview
established.
Partnerships with World Bank, UNOPS,
GCF-related institutions, UNDP, EU, Annual reports
Partnerships AGFUND, Sllat.ech, Proparco, BMZ,_and Substantial and SCA Unit
other organizations supported financing, . .
. . . g Interview
implementation, capacity building, and
climate-finance development.
. . .. Annual reports,
Institutional Eggﬁd [Sjll;ttér]ifc?ee?;tei;m;:zigg:;:ni’l d Developing to  Sustainability
capacity M - TP & ’ substantial Report, SCA

institutional coordination were established. L .
Unit interview

Note. The implementation assessment reflects the convergence of documentary and interview
evidence. “Substantial” indicates evidence of operational adoption during the study period but
does not imply full institutional maturity. The assessment distinguishes adoption from

complete system integration and impact measurement.

Synthesis of Research Question 1

The findings provide a direct answer to Research Question 1. AMB had adopted green
finance practices across its products, portfolio, policies, partnerships, and institutional capacity
during 2023-2025. The evidence does not support characterizing adoption as limited to isolated
or pilot activities. Green finance had become an operational component of AMB’s financing

activities, particularly in agriculture and renewable energy.

At the same time, the findings do not support describing AMB’s green-finance system
as fully mature. The strongest evidence relates to the implementation of green products,
financing activities, E&S policies, partnerships, and governance arrangements. The weaker
areas concern systematic portfolio classification, quantitative green-finance targets,
transaction-level data integration, verification of end use, and standardized measurement of

environmental outcomes.

The overall pattern can therefore be characterized as substantial but still developing
adoption. AMB had moved from individual environmental initiatives toward an institutional
green-finance model, but the institutionalization of measurement and monitoring systems had

not yet reached the same level as product and policy implementation. This interpretation is
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consistent with the SCA Unit interview, in which the participant described AMB as being in a

transition from individual green initiatives toward a structured institutional approach.

This finding is also significant within the Yemeni context. Yemen faces constraints in
accessing international climate finance because of institutional capacity limitations, complex
financing procedures, weak climate-data systems, and limited direct access to climate funds.
AMB’s development of green products, E&S governance, partnerships, and specialized
institutional capacity therefore represents an institutional response to these constraints.
However, the continuing dependence on external financing and technical assistance indicates
that further development of internal systems and access to long-term climate finance remain

necessary for scaling green finance.
Figure 4.1

Developmental Pattern of AMB’s Green Finance Adoption, 2023-2025

2023 2024 2025
Environmental Polic ESRM framework and E&S SCA Unit formally
Y due diligence established
Green-finance initiatives 273 new Agri-Green loans 270 agricultural loans
L 1,866 cumulative green
GCF engagement initiated facilities 407 solar-energy loans
0 . s .
YEEAP implementation 19% reported green portfolio Clean Ipobﬂlty financing
share introduced
Partnership-based clean-energy 40,000 YEEAP solar sets 45,000 YEEAP solar sets

financing
Note. The figure summarizes the documented institutional progression rather than implying a

quantitative index of adoption. Comparable annual green-finance data were not available for

every indicator. Sources: AMB (2023, 2024, 2025); SCA Unit interview.

The overall finding is therefore that AMB demonstrated substantial adoption of green
finance during 2023-2025, with the highest level of evidence in product implementation,
financing allocation, environmental and social governance, and strategic partnerships, while
portfolio-level classification, data integration, and impact measurement remained under

development.

This distinction should be maintained in the subsequent analysis of client-level
socioeconomic and environmental outcomes. The existence and scale of green financing
demonstrate adoption, but they should not in themselves be interpreted as proof of
environmental or socioeconomic impact. The latter requires separate outcome evidence and is

addressed in the subsequent findings section.
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4.4 Findings on Client-Level Economic Outcomes

This section presents the findings concerning the dependent variable, namely the client-
level economic outcomes associated with AMB’s green finance practices. The analysis draws
primarily on AMB’s 2024 Sustainability Report, the 2024 and 2025 Annual Reports,
documented client-level cases, post-disbursement monitoring evidence, and the interview with

the Sustainability and Climate Action Unit.

The evidence indicates that AMB’s green financing was associated with several
dimensions of economic improvement. These included increased household and business
income, business expansion, higher production and sales, lower operating costs, improved
business continuity, and employment generation. The strongest quantitative evidence comes
from the 2025 post-disbursement assessments reported by the SCA Unit. These assessments
found that 65% of surveyed clients reported an increase in household or business income, 48%
reported expansion of their business or agricultural production, 35% reported creating new
local jobs, and 40% reported greater financial independence and reduced reliance on informal

moneylenders.

The documentary evidence adds client-level cases that illustrate how these outcomes
occurred. In particular, the 2025 Annual Report documents the case of a woman entrepreneur
whose transition to hydroponic farming reduced water consumption, improved production

quality and efficiency, diversified the range of seedlings produced, and doubled sales.

The evidence should nevertheless be interpreted with methodological caution. AMB
does not yet maintain a standardized baseline-and-follow-up system across the entire green-
finance portfolio. The SCA Unit reported that before-and-after information exists for individual
cases, but comparable measurements have not yet been collected systematically across all
beneficiaries. Consequently, the findings demonstrate documented economic outcomes and
associations with green-finance interventions, but they do not establish a causal effect for the

entire portfolio.
4.4.1 Income Changes

Income improvement represents the strongest quantitative indicator of client-level
economic outcomes identified in the available evidence. The SCA Unit reported that AMB
conducts post-disbursement surveys and field-level monitoring and evaluation among a sample

of clients across its branch network. According to the documented 2025 assessment, 65% of

109



surveyed clients reported a direct increase in household or business income following the

financing.
Table 4.5

Documented Economic Outcomes Among AMB Green-Finance Clients, 2025

Reported share of

surveyed clients Evidence

Economic outcome

. . . Post-disbursement
Increase in household/business income 65%

assessment
Expansion of business or agricultural 48% Post-disbursement
production ° assessment
. . Post-disbursement
Creation of new local jobs 35%
assessment
Increased financial independence and 40% Post-disbursement
reduced reliance on informal lenders ° assessment

Source. AMB SCA Unit interview.

The income effect is also reflected in the design of the green-finance portfolio. AMB’s
2025 Annual Report reports that agricultural financing was intended to improve farmers’ and
SME entrepreneurs’ sources of income. The Bank disbursed 270 agricultural loans valued at
USD 4.2 million. The financing supported agricultural inputs, machinery and equipment, drip

irrigation, solar-powered pumps, livestock production, and food-value-chain activities.

The reported economic pathway is particularly clear for solar and energy-related
financing. AMB’s 2025 Annual Report states that solar financing enabled SMEs to access more
reliable energy sources while reducing operating costs associated with energy use. The Bank
disbursed 407 solar-energy loans valued at USD 1.1 million in 2025. These loans supported
solar home systems, SME solar systems, and solar-powered agricultural pumps, among other

productive activities.

The interview evidence provides a similar interpretation. The SCA Unit reported that
lower operating costs, improved productivity, and stronger resilience were among the main
economic changes observed among green-finance clients. The participant identified solar
energy as a particularly important mechanism because replacing conventional energy sources

can reduce recurring energy expenditures.

A documented client case provides more specific evidence of income-related change.
The 2025 Annual Report describes a woman entrepreneur operating Garonia Agricultural
Nursery. Before the intervention, conventional irrigation consumed large quantities of water

and generated high operating costs. These constraints limited the entrepreneur’s ability to
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expand the nursery and diversify production. AMB financing under the SYEFI Project enabled
investment in hydroponic farming technology and modern irrigation. Following the
intervention, water consumption decreased, product quality and efficiency improved, the range

of seedlings expanded, and sales doubled.

This case provides a useful illustration of the relationship between environmental
investment and economic income generation. The green investment did not operate as an
environmental intervention separate from the client's business model. Instead, the technology

affected the productive cost structure and enabled business expansion.

Before-and-after evidence

The available evidence contains two levels of income measurement. The first is the
2025 post-disbursement assessment, which provides a quantitative cross-client indicator. The
65% figure demonstrates the proportion of surveyed clients reporting increased income. The
second is individual before-and-after evidence. The Garonia Agricultural Nursery case
provides a documented example in which the financing addressed a pre-existing production
constraint and was followed by lower water consumption, improved efficiency, and doubled

sales.

However, the SCA Unit explicitly confirmed that AMB does not yet have standardized
before-and-after measurements across the whole green-finance portfolio. The Bank therefore
lacks a consistent baseline for all beneficiaries against which changes in income can be
measured over time. The finding is therefore that income improvement is strongly supported
as a reported client-level outcome, but the available evidence is primarily based on post-
disbursement self-reported changes and selected client cases rather than a standardized

longitudinal impact dataset.
4.4.2 Business Growth

Business growth was the second strongest documented economic outcome. The 2025
post-disbursement assessment found that 48% of surveyed clients successfully expanded their
business scale or agricultural production. This indicator is consistent with AMB’s green-
finance design, particularly in agriculture, renewable energy, and productive-use financing.
The 2025 Annual Report identifies several intended economic effects of agricultural green
financing. The 270 agricultural loans were designed to support increases in local agricultural
production, improve food security, promote more sustainable use of natural resources, and

improve income sources for farmers and SME entrepreneurs.
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Solar financing provided another mechanism for business continuity and growth. AMB
reported that solar-energy loans enabled SMEs to access reliable energy while reducing

dependence on conventional electricity sources and lowering energy-related operating costs.

The economic mechanism is particularly relevant in the Yemeni operating context.
When electricity or diesel-based energy becomes unreliable or costly, energy costs can
constrain production and limit operating hours. Financing a solar system can therefore affect
the business through two channels. It can reduce recurrent energy expenditure and increase the

reliability of productive operations.

The SCA Unit interview supports this interpretation. The participant reported lower
operating costs, improved productivity and efficiency, and better business resilience among
green-finance clients. The participant also noted that the strongest economic outcomes occur
where the green investment has a direct effect on the client's cost structure or productive
capacity. Solar energy was identified as an example through its potential to reduce energy
expenditure, while water-efficient agricultural technologies can improve productivity and

reduce resource use.

The strongest documented business-growth case is again the Garonia Agricultural
Nursery. The entrepreneur faced high water consumption and operating costs under traditional
irrigation. These constraints restricted expansion and the introduction of new seedlings.
Following AMB financing for hydroponic technology, water consumption decreased, product

quality and efficiency improved, the nursery diversified its seedlings, and sales doubled.

This case provides evidence across several economic dimensions simultaneously:

Dimension Observed outcome

Operating costs Reduced through lower water consumption
Production efficiency Improved

Product range Expanded through diversification of seedlings
Business scale Expanded

Sales Doubled
Income-generating capacity Strengthened

Source. AMB Annual Report 2025, documented client case.

The 2025 Captain product provides another example of the link between green finance
and income-generating activity. The product finances electric motorcycles for workers in the
delivery sector. AMB reports that the product was designed to create economic opportunities
for young people through income generation and flexible employment in the growing delivery-

service sector.
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The evidence therefore indicates that business growth occurred through several
pathways. These included lower operating costs, improved productive efficiency, increased
production, improved access to reliable energy, diversification of economic activities, and

access to new income-generating opportunities.

At the same time, the findings should distinguish documented outcomes from intended
outcomes. AMB’s Annual Report describes increased agricultural production and improved
income as impacts of the agricultural portfolio, but the strongest direct evidence of realized
business growth comes from the post-disbursement assessment and the documented client case.
The portfolio-level descriptions alone demonstrate the intended economic contribution rather

than independently verifying that every financed enterprise achieved those outcomes.
4.4.3 Employment and Job Creation

Employment represents a further dimension of the economic outcomes associated with
AMB’s financing activities. The strongest green-finance-specific evidence comes from the
2025 post-disbursement assessment. The SCA Unit reported that 35% of surveyed clients
created new jobs within their local communities. This finding suggests that the economic effect

of green finance extended beyond the direct borrower to other members of the local economy.

The Captain product provides a direct example of this employment-oriented approach.
The product finances electric motorcycles for delivery workers and was designed to create

income-generating and flexible employment opportunities for young people.

Agricultural green financing also has an employment pathway through increased
productive activity. AMB reported that its 2025 agricultural financing supported agricultural
production, livestock activities, food-value-chain production, and other rural economic
activities. These activities create potential employment effects through increased production

and associated market activities.

The broader AMB financing portfolio provides additional evidence of the Bank's
employment contribution. In 2024, AMB reported that enterprises financed through its overall
portfolio created approximately 8,750 new job opportunities across trade, services, and
agriculture. This figure should not, however, be classified as a green-finance outcome. The
source refers to AMB’s overall financed enterprises rather than the subset of enterprises

receiving green finance. It therefore provides contextual evidence of the employment-
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generation capacity of AMB financing but cannot be used to claim that green financing itself

generated 8,750 jobs.

This distinction is important for the validity of the study. The available evidence
supports a direct green-finance-related employment indicator of 35% of surveyed clients
reporting new local jobs. It does not provide an absolute number of jobs created specifically by

the green portfolio.

The evidence also does not provide a reliable quantitative indicator for jobs maintained
because of green financing. Nevertheless, business continuity is reported as an important
economic outcome. The SCA Unit identified improved resilience and continuity among
businesses as observed outcomes, while AMB’s solar-finance reporting links reliable energy

access with the continuity of SME enterprises.
The employment evidence can therefore be summarized as follows:

Table 4.6

Evidence of Employment Outcomes Associated with AMB Financing

Indicator Evidence Interpretation
Clients reporting new _ Direct client-level evidence

. 35% of surveyed clients related to the green-finance
local jobs

assessment

Employment Product designed to create flexible
opportunities through employment for young delivery Product-level evidence
Captain product workers
Jobs created by all Broader AMB financing
AMB-financed Approximately 8,750 indicator, not attributable
enterprises in 2024 solely to green finance
Jobs maintained No standardized quantitative figure Et;l/ldeniebr emains quatl} tat}t\/e
through green financing identified rough business contmuIty

and resilience
Increased production, business
Employment pathway expansion, clean-energy access, and
new economic activities

Sources. SCA Unit interview and AMB Annual Reports 2024 and 2025.

Mechanism linking financing
with employment

Overall, the findings indicate that employment generation is a documented outcome,
but the available evidence is stronger in percentage-based client reporting and product-level

evidence than in absolute green-finance-specific employment counts.
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4.4.4 Overall Economic Outcomes

The evidence across income, business growth, and employment indicates that AMB’s
green finance produced economic outcomes through mechanisms closely connected to the
productive use of green technologies. The most strongly documented outcome is income
improvement. The 2025 post-disbursement assessment found that 65% of surveyed clients

reported increased household or business income.

The second strongest outcome is business expansion and increased productive
capacity. Forty-eight percent of surveyed clients reported expanding their business scale or
agricultural production. This quantitative evidence is reinforced by the Garonia Agricultural
Nursery case, where the financed transition to hydroponic technology was followed by

improved efficiency, diversification, and doubled sales.

The third documented outcome is employment generation. Thirty-five percent of
surveyed clients reported creating new local jobs. The Captain product further illustrates
AMB’s deliberate integration of green investment with income generation and employment for

young people.

A fourth outcome is reduced operating costs. This is particularly evident in solar-
energy and water-efficient agricultural financing. AMB reports that solar financing reduces
dependence on conventional energy and minimizes energy-related operating costs. The SCA
Unit similarly identified lower operating costs as one of the main economic changes observed

among clients.

A fifth outcome is business continuity and resilience. The SCA Unit identified
improved resilience as a recurring client-level outcome. AMB’s solar-finance reporting also

associates reliable energy access with the continuity of SME enterprises.

A sixth outcome is greater financial independence. Forty percent of surveyed clients
reported increased financial independence and reduced reliance on informal moneylenders.
This finding extends the economic outcome analysis beyond income and production by

indicating a potential change in clients’ financial vulnerability.
Table 4.7

Summary of Client-Level Economic Outcomes of AMB’s Green Finance
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Economic outcome Quantitative Qualitative/documentary Strength of
evidence evidence evidence
o . —
Increased income 65% of surveyed Agricultural and. productive Strong
clients finance evidence
Business 48% of surveyed Hydropoglc nursery expanded
. . . production and diversified Strong
expansion/production clients .
seedlings
Reduced operating No portfolio-wide Solar qnd water-efficient Moderate
percentage technologies reported to reduce
costs . to strong
reported operating costs
No portfolio-wide Documented nursery case reported
Increased sales percentage Moderate
doubled sales
reported
o . .
Employment creation 35% of surveyed  Captain product designed to create Strong
clients employment opportunities
s No stanfiar(.hzed Business continuity and resilience ~ Limited to
Jobs maintained quantitative
- reported moderate
indicator
Financial independence 40% of surveyed Reduced reliance on informal Moderate
P clients moneylenders reported to strong
Productivity and No portfolio-wide Improved agricultural and energy Moderate
efficiency percentage efficiency reported to strong
reported
Business continuity and No standardized Reported in SCA Unit evidence
o percentage . Moderate
resilience and solar-finance documentation
reported

Source. SCA Unit interview and AMB Annual Reports 2024-2025.

Taken together, the findings indicate that AMB’s green finance was associated with a
set of mutually reinforcing economic outcomes. The pathway was not limited to providing
capital. In the documented cases, financing enabled clients to adopt technologies that altered
their operating costs, productive capacity, resource use, and market performance. Solar
financing could reduce energy expenditure and improve operational continuity. Water-efficient
agricultural technologies could reduce resource costs while increasing productivity. Clean-

mobility financing could provide an income-generating asset for young workers.

The findings also reveal an important distinction between economic outcomes and
economic impact attribution. AMB has evidence that clients reported positive changes after
receiving financing, and individual cases demonstrate concrete changes in sales and
production. However, the absence of standardized baseline data and longitudinal follow-up
across the entire green portfolio limits the ability to estimate the magnitude of change
attributable exclusively to green finance. The SCA Unit explicitly identified the need to collect

baseline indicators at the time of financing and repeat the same measurements after financing.
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Accordingly, the evidence supports the conclusion that AMB’s green finance practices
were associated with positive client-level economic outcomes, with income growth, business
expansion, lower operating costs, and employment generation emerging as the most
consistently documented outcomes. The evidence is strongest for income and business
expansion because these outcomes are supported by both quantitative post-disbursement

indicators and specific client-level evidence.

Direct finding for the dependent variable
The findings from this section demonstrate that the economic outcomes associated with

AMB?’s green finance practices extend across three principal levels.

= At the household level, green finance was associated with increased income and
greater financial independence.

= At the enterprise level, it was associated with lower operating costs, increased
productivity, expanded production, higher sales, and improved business continuity.

= At the local economic level, it was associated with job creation and new income-
generating opportunities.

The evidence therefore supports a positive pattern of client-level economic outcomes.
However, the findings do not justify a claim of universal or causal effects across all green-
finance beneficiaries. The current evidence base combines quantitative post-disbursement
findings, institutional monitoring, product-level outcome reporting, and documented client
cases. Its principal limitation is the absence of a standardized longitudinal baseline and follow-
up system across the full green-finance portfolio. This limitation should be considered when
interpreting the environmental outcomes in the subsequent section and when assessing the
overall relationship between AMB’s green finance practices and client-level socioeconomic

and environmental outcomes.
4.5 Findings on Client-Level Environmental Outcomes

This section presents the findings on the environmental dimension of the dependent
variable, namely the client-level environmental outcomes associated with AMB’s green
finance practices. The analysis draws on AMB’s Annual Reports for 2024 and 2025, the 2024
Sustainability Report, the SCA Unit interview, and relevant project documentation. The
evidence is organized around three environmental outcome areas: reduction in conventional

fuel use, adoption of renewable and clean technologies, and carbon-emission outcomes.

The evidence indicates that AMB’s green finance activities contributed to a transition

away from conventional energy sources toward solar energy and other clean technologies. The
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most documented changes concern the replacement of conventional energy sources with Solar
Home Systems (SHS), solar-powered irrigation, water-efficient technologies, and electric
transport. AMB’s 2024 documentation reports that its YEEAP intervention reduced reliance
on traditional fuel-operated electricity sources, while its 2025 documentation reports continued

expansion of solar-energy financing and the introduction of electric-mobility financing.

The environmental evidence is stronger for technology adoption and substitution than
for quantified environmental impact. The SCA Unit confirmed that AMB can identify the
number and value of green projects and the types of technologies financed, but it does not yet
systematically measure client-level fuel savings, resource savings, or emissions reductions
across the entire green portfolio. The Unit identified baseline and follow-up data, verification
of financed assets, and technology-specific measurement methodologies as the main

requirements for strengthening client-level environmental impact measurement.

Accordingly, the findings distinguish carefully between documented environmental
changes, reported estimates, and quantified measurements. This distinction is essential because
AMB’s quantified carbon-emission indicators for 2024 and 2025 primarily relate to the Bank’s

own operations rather than to its clients.
4.5.1 Reduction in Conventional Fuel Use

Reduction in conventional fuel use represents one of the principal environmental
mechanisms through which AMB’s green finance is expected to generate client-level
outcomes. The evidence indicates that this occurs mainly through substitution of diesel- or

other fuel-dependent technologies with solar and electric alternatives.

The strongest documentary evidence comes from YEEAP. During 2024, AMB
distributed 40,000 Solar Home Systems to households and other beneficiaries. The Annual
Report states that the systems reduced reliance on traditional energy sources, which were
described as costly and harmful to the environment. The intervention therefore represents a
direct technology-substitution pathway from conventional fuel-based electricity toward solar

energy.

The 2024 Sustainability Report provides the same environmental interpretation. It
reports that the 40,000 SHS distributed during the year provided clean-energy access to 40,000

direct beneficiaries and approximately 160,000 indirect beneficiaries. The report states that the
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systems replaced diesel generators and kerosene lamps and consequently reduced household

carbon emissions and improved indoor air quality.

The intervention continued in 2025. AMB’s Annual Report records the distribution of
45,000 additional solar-energy sets during 2025, bringing the documented number of sets
distributed through YEEAP during 2024 and 2025 to 85,000. The project served households

and SME entrepreneurs and supported the transition toward low-emission energy solutions.
Table 4.8

Documented Clean-Energy Substitution Through YEEAP

Indicator 2024 2025 2024-2025
Solar-energy sets
distributed 40,000 45,000 85,000
Direct beneficiaries NOt reported on a 40,000 reported for
40,000 directly comparable
reported . 2024
basis
Indirect Approximately
beneficiaries Approximately 160,000 Not reported 160,000 reported for
reported 2024
Main conventional Diesel generators and Conventional Dlesel/keroseqe and
. other conventional
sources replaced kerosene lamps electricity sources
sources
. Reduced reliance on Transition toward .
Environmental . . Increased adoption of
traditional fuel and lower low-emission energy
outcome reported . . clean energy
emissions solutions

Note. The 85,000 figure represents solar-energy sets distributed during 2024 and 2025. It
should not automatically be interpreted as 85,000 unique beneficiaries because the reports do

not establish a one-to-one relationship between sets and beneficiaries. Sources: AMB (2024,

2025).

The SCA Unit interview confirms that reducing dependence on conventional energy is
one of the principal environmental changes observed among clients. The Unit identified solar-
energy adoption as the most visible environmental change and reported that farmers,
households, and businesses increasingly use solar systems instead of conventional energy

sources.

The same mechanism applies to agricultural financing. AMB’s Agri-Green portfolio
includes solar-powered irrigation and water-efficient technologies. In 2024, the Bank disbursed
273 Agri-Green loans valued at YER 1.27 billion, with financing directed toward solar

irrigation systems, greenhouses, and water-efficient assets.
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The 2025 agricultural portfolio continued this approach. AMB reported 270 agricultural
loans worth USD 4.2 million, including financing for drip-irrigation systems and solar-
powered pumps. The associated environmental objective was more sustainable use of natural
resources and greater adaptation to water scarcity. Clean mobility provides another fuel-
substitution pathway. AMB introduced the Captain green loan in 2025 to finance electric
motorcycles used by delivery workers. The Bank identifies the product as contributing to

reduced reliance on traditional fuel and lower carbon emissions.

However, the available evidence does not provide measured client-level quantities of
fuel displaced. There are no portfolio-wide before-and-after measurements showing, for
example, the number of liters of diesel consumed before financing compared with liters
consumed after solar installation. The SCA Unit explicitly confirmed that AMB is not yet
systematically measuring client-level emissions or resource savings across the entire portfolio.
The finding is therefore that conventional fuel substitution is clearly documented at the
technology level, but the magnitude of fuel savings at the client level has not yet been

systematically quantified.
4.5.2 Adoption of Renewable and Clean Technologies

Technology adoption provides the strongest measurable evidence of client-level
environmental change. By the end of 2024, AMB reported 1,866 cumulative green-finance
projects valued at YER 6.30 billion. These included 428 solar systems, 25 greenhouses, 12
irrigation-network facilities, and other environmentally oriented productive assets. The
financing portfolio therefore extended beyond solar energy to include technologies intended to

improve water efficiency and agricultural sustainability.
Table 4.9

Documented Renewable and Clean Technologies Financed or Supported by AMB

Technology or intervention Documented scale Environmental relevance

Solar systems financed 428 systems through ~ Renewable-energy adoption and reduced

through green portfolio 2024 dependence on conventional energy
1,866 cumulative Financing of environmentally oriented

Green-finance projects projects through 2024 productive activities

Solar irrigation, greenhouses, and water-
efficient assets
Drip irrigation, solar-powered pumps,
Agricultural loans 270 loans in 2025 agricultural equipment, and climate-
resilient activities
SHS, SME solar systems, and solar-
powered agricultural pumps

Agri-Green loans 273 loans in 2024

Solar-energy loans 407 loans in 2025
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YEEAP solar-energy sets 40,000 in 2024 and Household and SME transition to

45,000 in 2025 decentralized solar energy
. - Captain product Substitution of fuel-based transport with
Electric-mobility loans launched in 2025 electric mobility
. . Documented client Reduced water consumption and adoption
Hydroponic farming . L
case of sustainable irrigation technology

Sources. Al-Amal Microfinance Bank (2024, 2025) and SCA Unit interview.

The 2025 data demonstrate further diversification of clean-technology financing. AMB
reported 407 solar-energy loans valued at USD 1.1 million. The loans financed SHS, solar
systems for SMEs, and solar-powered agricultural pumps. The Bank reported that these
investments enabled SMEs to access reliable energy, reduced reliance on conventional

electricity sources, and supported more sustainable economic activities.

The agricultural portfolio also contributed to technology adoption through drip
irrigation and solar-powered pumping. These technologies have a direct environmental
dimension because they reduce dependence on fuel-based pumping and improve water-use
efficiency. AMB’s Sustainability Report identifies the 273 Agri-Green loans disbursed in 2024

as financing solar irrigation systems, greenhouses, and water-efficient assets.

The documented hydroponic farming case provides evidence of an environmental
change at the individual enterprise level. The financed entrepreneur adopted hydroponic
technology and modern irrigation systems. The documented outcome was a significant
reduction in water consumption, accompanied by improvements in production quality and

efficiency.

The YEEAP intervention provides the largest documented scale of renewable-energy
adoption. The 2024 Annual Report reports 40,000 SHS distributed across nine governorates.
The beneficiaries included 33,928 men and 6,072 women. The 2025 Annual Report records
another 45,000 solar-energy sets, bringing the two-year distribution total to 85,000 sets.

The environmental significance of this adoption is strengthened by the reported
technology substitution. The Sustainability Report states that the SHS replaced diesel
generators and kerosene lamps. The Annual Report similarly reports reduced reliance on
traditional fuel-operated electricity sources. The evidence therefore demonstrates that AMB’s
green finance generated a measurable technology-adoption outcome. The number and value of
financed systems and the number of solar systems distributed provide observable indicators of
environmental transition even where the resulting reductions in fuel consumption or emissions

cannot yet be quantified for each client.

121



The SCA Unit's assessment reinforces this interpretation. It identifies solar energy,
water-efficient agriculture, and climate-resilient agricultural practices as the main
environmental changes observed among clients. It also recognizes the distinction between

recording a financed technology and measuring its actual environmental effect.
4.5.3 Carbon-Emission Outcomes

Carbon-emission outcomes require greater methodological caution than technology
adoption because AMB's available client-level data do not provide a standardized measurement
of emissions before and after financing. The SCA Unit explicitly stated that AMB has more
developed emissions indicators for its own operations but does not yet measure emissions or
resource savings systematically across the client portfolio. The Unit identified baseline data,
follow-up measurement, technology-specific methodologies, and verification of the actual use
of financed assets as necessary conditions for credible client-level impact measurement.

Accordingly, the environmental evidence is classified into three categories.

Directly measured client-level emissions
No standardized directly measured client-level CO2 or CO2-equivalent reduction was

identified in the available AMB evidence for the 2023—-2025 period. This is a significant finding
rather than a data omission. It indicates that AMB's environmental monitoring system was more
advanced in measuring financing activity and institutional operations than in measuring the
actual carbon outcomes generated by financed clients. The SCA Unit confirmed this limitation
directly, stating that AMB can measure the number and value of green projects and the
technologies financed, but client-level emissions and resource savings are not yet measured

systematically across the full portfolio.

Reported environmental estimates
Although quantified client-level emissions reductions were not available, AMB reports

that its green-finance interventions reduced carbon emissions through technology substitution.
The 2024 Annual Report states that YEEAP reduced carbon emissions from traditional fuel-
operated electric generators. The Sustainability Report similarly states that replacing diesel
generators and kerosene lamps with SHS reduces household carbon emissions and improves
indoor air quality. These statements constitute reported environmental estimates or qualitative
impact claims, not directly measured portfolio-wide CO: reductions. The same distinction
applies to the Captain electric-mobility product. AMB reports that financing electric
motorcycles contributes to minimizing carbon emissions and reducing reliance on traditional

fuel. No quantified CO: reduction per motorcycle or across the financed portfolio is reported.
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Quantified CO: indicators for AMB's own operations
AMB has developed quantified carbon indicators for its own operational footprint.

These figures must not be attributed to clients. The 2024 Sustainability Report reports that
AMB avoided approximately 65.9 metric tons of CO: equivalent through the use of solar
energy in its own operations. It also reports 195.5 tCO-e of Scope 2 emissions from purchased

electricity. Direct Scope 1 fuel consumption was not centrally tracked in 2024.

In 2025, AMB expanded its operational emissions monitoring. The Bank reported 3,317
liters of petrol and 13,719 liters of diesel consumed by its own generators and vehicles. Using
the Bank's stated international emission factors, these activities produced an estimated 44.43
metric tons of CO: equivalent in Scope 1 emissions. The Bank also reported that its five solar-
powered branches consumed 156,750 kWh of solar-generated electricity during 2025 and that

the use of solar energy resulted in an estimated avoidance of approximately 78 tons of COa.

These figures demonstrate that AMB has begun developing the technical capacity

required for carbon accounting. However, they measure the Bank's operational environmental

footprint, not the emissions avoided by clients receiving green financing.

Table 4.10

Classification of Available Carbon-Emission Evidence

Evidence type Indicator Value Interpretation
. . Portfolio-wide .
Direct client-level . . No standardized
client CO2 Not available . .
measurement . measurement identified
reduction
Reported client- Carbon emissions reduced .
. Reported environmental
level environmental YEEAP through replacement of .
.S outcome, not quantified
effect traditional fuel sources
Reported client- Captgm Reduced reliance on
. electric- . Reported product-level
level environmental . traditional fuel and .
mobility o .. effect, not quantified
effect minimized emissions
product
. Reduced environmental
Reported client- . .
. Agri-Green pressure through solar Reported environmental
level environmental . N .
financing irrigation and water- effect, not quantified
effect . .
efficient technologies
Scope 1 . e
AMB operational L uantified institutional
. . p emissions, 44.43 tCO2e Q . ..
emissions operational emissions
2025
AMB operational Solar energy, Quantlﬁ_ed mstltu-t ional
. . . 65.9 tCOze operational avoided
avoided emissions 2024 ..
emissions
AMB operational Solar branches . Estimated institutional
. oo ’ Approximatel t . .
avoided emissions 2025 ppro ely 78 1CO. operational avoidance

123



Note. The operational indicators are presented for methodological comparison only and are not

treated as client-level outcomes. Sources: AMB (2024, 2025); SCA Unit interview.

Use of CO:-equivalent proxies
The available evidence does not support a defensible calculation of client-level CO--

equivalent reductions from the number of solar systems alone. Such a calculation would
require, at minimum, information on the baseline technology replaced, fuel consumption before

installation, system capacity and use, operating hours, and an appropriate emissions factor.

These data were not available consistently across the client portfolio. The SCA Unit
specifically identified the absence of baseline and follow-up data and the need to verify actual

use of financed assets as major barriers to client-level environmental measurement.

For this reason, the study uses technology substitution and adoption as documented
environmental proxies, rather than generating an unsupported numerical CO: estimate. The
principal proxies are:

e Number of SHS distributed

e Number and value of solar loans

e Number of solar irrigation systems

e Adoption of drip irrigation

e Adoption of hydroponic technology

e Adoption of electric motorcycles

e Reported replacement of diesel generators and kerosene lamps

These indicators demonstrate movement from conventional to clean technologies but
do not quantify the exact amount of CO: avoided. This approach preserves the distinction
between environmental activity, environmental outcome, and measured carbon impact. It
prevents the study from presenting an inferred emission reduction as if it were a directly

observed result.
4.5.4 Overall Environmental Outcomes

The evidence indicates that AMB's green finance activities generated observable
environmental changes at the client and project levels, particularly through the adoption of
renewable energy, substitution of conventional energy sources, improved water efficiency, and
introduction of clean technologies. The strongest environmental outcome is renewable-energy
adoption. Through YEEAP alone, AMB distributed 40,000 SHS in 2024 and 45,000 solar-
energy sets in 2025. These interventions provided clean-energy solutions to households and

SMEs and supported the transition away from conventional energy sources.
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The second major outcome is reduced dependence on conventional fuels and energy
sources. AMB's reports explicitly associate SHS distribution with reduced reliance on
traditional fuel-operated electricity generation. The SCA Unit also identifies reduced
dependence on conventional energy as one of the principal environmental changes observed

among clients.

The third outcome is improved resource efficiency. Agri-Green financing supported
solar irrigation, greenhouses, drip irrigation, and other water-efficient assets. The documented
hydroponic farming case provides direct client-level evidence of reduced water consumption

following adoption of green technology.

The fourth outcome is clean-technology diversification. AMB's green portfolio
expanded beyond solar energy to include water-efficient agricultural technologies and electric
transport. The Captain product introduced electric motorcycles as a green-finance mechanism

in 2025.

The fifth outcome is a reported reduction in carbon emissions, but the evidence
remains primarily qualitative at the client level. AMB reports that solar systems replaced diesel
generators and kerosene lamps and reduced carbon emissions. However, the Bank does not yet
possess a standardized client-level measurement system that quantifies the resulting CO--

equivalent reductions across its green portfolio.
Table 4.11

Summary of Client-Level Environmental Outcomes

Environmental Evidence Measurement status Assessment
outcome
Renewable-energy 40,000 SHS in 2024 and Quantified technology Stron
adoption 45,000 solar sets in 2025 adoption g
428 solar systems
Solar financing cumulatively through 2024 .
adoption and 407 solar-energy loans Quantified Strong
in 2025
Reduced Replacement of diesel
. generators, kerosene lamps, Documented, not
conventional-energy . S . T Strong
and conventional electricity quantified in liters
dependence
sources
Fuel substitution Solar systems, solar pumps, Technqlogy-level Moderate to
and electric motorcycles evidence strong
' . 'SOI.ar irrigation, drip ' ngntlﬁed fqr some Moderate to
Water efficiency irrigation, and hydroponic activities only; individual
. . . strong
farming case evidence available
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Hydroponics, solar
irrigation, greenhouses, Documented Strong
electric mobility
Reported reduction thrgugh No standardized client-
replacement of conventional Moderate

Clean-technology
adoption

Carbon-emission

reduction level CO2 measurement

energy
Cllent-.level COze No portfolio-wide baseline Not available Limited
reduction and follow-up dataset

Sources. Al-Amal Microfinance Bank (2024, 2025) and SCA Unit interview.

Taken together, the findings show that AMB's green finance practices were associated
with a clear environmental transition among financed activities. The transition is most visible
in the movement from conventional energy sources toward solar energy, the adoption of solar-
powered agricultural technologies, improvements in water efficiency, and the introduction of

electric mobility.

The environmental evidence is therefore strongest at the level of technology adoption
and substitution. AMB can demonstrate the scale of clean-energy deployment and the types of
technologies financed. It can also document specific environmental changes, such as reduced
water consumption in the hydroponic farming case and reduced reliance on traditional fuel

sources through SHS.

The evidence is weaker at the level of quantified environmental impact. AMB has
established carbon accounting for its own operations, including 65.9 tCO2e of avoided
emissions in 2024 and approximately 78 tons of avoided CO: in 2025 through its own solar
systems. However, equivalent measurements are not yet available for the clients receiving

green financing.

This limitation does not negate the observed environmental outcomes. Rather, it defines
the level at which the current evidence can support conclusions. The study can conclude that
AMB's green-finance activities resulted in documented adoption of renewable and clean
technologies and reported reductions in dependence on conventional energy, but it cannot state

a precise total quantity of client-level CO: emissions avoided during 2023-2025.

The SCA Unit's assessment confirms this methodological position. The Unit reported
that AMB is progressing from measuring financing activity toward measuring actual
environmental impact and identified baseline data, follow-up measurement, asset-use
verification, and technology-specific methodologies as priorities for the next stage of

environmental impact management.
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The findings support the conclusion that AMB's green finance practices generated
observable client-level environmental outcomes primarily through renewable-energy adoption,
substitution of conventional energy sources, improved water efficiency, and adoption of clean
technologies. The strongest evidence is available for solar-energy deployment and technology
adoption. Evidence for fuel savings and carbon-emission reductions is documented but not
consistently quantified at the client level. The environmental outcome evidence therefore
demonstrates substantive observable change, but incomplete quantitative impact measurement.
This distinction is central to the interpretation of the dependent variable and provides an
important empirical finding of the study. AMB has developed the capacity to identify and
finance green activities, but the transition from measuring green-finance deployment to
systematically measuring client-level environmental impact remains incomplete. This finding
also provides the basis for the subsequent analysis of the social dimension of client-level
outcomes. In the available evidence, environmental changes such as access to solar energy,
reduced dependence on conventional energy, and improved resource efficiency are closely
connected with household cost savings, energy access, resilience, and access to essential

services.
4.6 Findings on Client-Level Social Outcomes

This section presents the findings on the social dimension of the dependent variable,
namely the client-level social outcomes associated with AMB’s green finance practices. The
analysis focuses on energy access, household cost savings, and household and economic
resilience. Evidence is drawn from AMB’s Annual Reports for 2024 and 2025, the 2024

Sustainability Report, the SCA Unit interview, and relevant project documentation.

The evidence indicates that AMB’s green finance activities generated social outcomes
through improved access to electricity and clean energy, lower energy-access costs, improved
household living conditions, and greater capacity to maintain household and productive
activities during energy and economic disruptions. These effects were particularly evident

among rural communities, low-income households, farmers, SMEs, women, and youth.

The strongest evidence comes from the Yemen Emergency Electricity Access Project
(YEEAP), through which AMB distributed 40,000 Solar Home Systems (SHS) in 2024 and a
further 45,000 solar-energy sets in 2025. The project specifically targeted households and
SMEs with limited access to reliable electricity and sought to expand access to decentralized

clean-energy solutions beyond the national grid.
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The social outcomes should, however, be distinguished from the environmental and
economic outcomes presented in the preceding sections. In this section, the focus is on how
access to clean energy affected people's ability to meet household needs, access essential
services, reduce expenditure pressures, maintain livelihoods, and cope with energy and

economic shocks.
4.6.1 Energy Access

Energy access represents the most direct social outcome documented in the study.
AMB's green-finance and clean-energy interventions expanded access to electricity among

households and SMEs that faced limited or unreliable access to conventional electricity.

The scale of YEEAP provides the strongest quantitative evidence. During 2024, AMB
distributed 40,000 SHS across nine governorates. The beneficiaries comprised 33,928 men
and 6,072 women. The geographical distribution included Hajjah, Sana'a, Marib, Amran,
Dhamar, Hudaydah, Taiz, Ibb, and Al Mahweet.

Table 4.12

YEEAP Solar Home System Beneficiaries by Governorate, 2024

Governorate Beneficiaries Male Female
Hajjah 12,000 9,081 2,919
Sana'a 5,010 4,249 761
Marib 5,000 4,754 246
Amran 4,600 3,849 751
Dhamar 4,340 4,160 180
Hudaydah 3,550 2,942 608
Taiz 2,000 1,988 12
Ibb 2,000 1,779 221
Al Mahweet 1,500 1,126 374
Total 40,000 33,928 6,072

Source. Al-Amal Microfinance Bank (2024).

The geographical distribution is relevant to the study because the intervention extended
beyond major urban centers. A substantial share of the beneficiaries lived in rural and
underserved areas where access to conventional electricity was constrained. The 2025 Annual
Report describes YEEAP as a mechanism for improving access to clean and sustainable energy
among limited-income groups and expanding the solar-energy market beyond the electricity

grid.
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The intervention continued during 2025. AMB reported the distribution of another
45,000 solar-energy sets. The report identifies 9,696 beneficiaries for the 2025 distribution,
including 7,049 men and 2,647 women. The beneficiaries included households and SME
entrepreneurs who obtained solar-energy sets to improve living conditions and support the

continuity of their enterprises.
Table 4.13

Documented Expansion of Solar-Energy Access Through YEEAP

Indicator 2024 2025

Solar-energy sets

distributed 40,000 45,000

Reported beneficiaries 40,000 9,696

Male beneficiaries 33,928 7,049

Female beneficiaries 6,072 2,647

Main beneficiary Households and. \(ulnerable Households and SME entrepreneurs

groups communities

Main social outcome Expanded clean-energy Expanded clea.n-energ.y access and
access enterprise continuity

Note. The beneficiary figures are reproduced as reported in AMB's respective annual reports.
They should not be summed across years because the reports do not establish whether

beneficiaries were unique across the two reporting periods.

The social significance of the SHS intervention extends beyond electricity availability.
AMB reports that solar lighting enabled children to study at night, supported women in carrying
out household activities after dark, and enabled families to charge mobile phones and operate

essential medical devices.

The 2024 Annual Report provides further evidence concerning education and
household welfare. It reports that SHS improved students' ability to study during nighttime and
increased their learning opportunities. It also reports that solar-powered lighting benefited
young people engaged in handicrafts and other home-based activities by providing sustainable
illumination and supporting productivity. The intervention also produced a gender-related
social outcome. Of the 40,000 beneficiaries reported for 2024, 6,072 were women. AMB
reports that access to clean energy supported women’s role within their households and

improved household living conditions.

The SCA Unit interview reinforces these findings. The participant identified rural
communities, farmers, low-income households, small businesses, youth, and women as the

principal groups benefiting from AMB’s green-finance activities. The participant further
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explained that household-level outcomes tend to center on energy access, safety, and education,
while business outcomes focus more on operating costs and continuity. The evidence therefore
indicates that AMB’s green finance contributed to a shift from limited or unreliable electricity
access toward decentralized solar-energy access. The outcome was particularly relevant for
populations outside reliable grid coverage and for households and enterprises affected by

energy shortages.
4.6.2 Household Cost Savings

Household cost savings constitute a second major social outcome. The evidence
indicates that solar-energy adoption reduced the cost of accessing electricity compared with

dependence on diesel generators and other conventional energy sources.

AMB's 2024 Annual Report explicitly reports that YEEAP provided solar systems at
lower costs and reduced reliance on traditional energy sources. The project reduced the cost of
electricity access from fuel-operated sources and allowed households to redirect part of their
financial resources toward livelihood improvement. The report provides a direct connection
between lower energy costs and household welfare. It states that reduced electricity-access
costs enabled poor households to allocate savings toward education and health care. This
finding is particularly relevant to the social outcome variable because the benefit was not
limited to reduced energy expenditure. It created additional household resources that could be

used for essential services.

The SCA Unit interview provides further evidence. The participant reported that
households previously dependent on daily diesel purchases and commercial generator fees
could retain part of the money previously spent on energy. According to the participant, these
savings could then be used for food, education, and healthcare, providing vulnerable

households with greater capacity to absorb economic shocks.

The 2025 Annual Report similarly identifies lower operating costs as an outcome of
solar-energy financing for SMEs. The Bank reported that 407 solar-energy loans worth USD
1.1 million enabled SMEs to access reliable energy sources while reducing energy-related
operating costs and dependence on traditional electricity sources. Although these are enterprise
rather than household savings, they demonstrate the same underlying mechanism through

which clean-energy adoption reduces recurring energy expenditure.
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Table 4.14

Documented Pathways From Clean-Energy Adoption to Household Welfare

Intervention Immediate change Social/economic effect

Reduced reliance on diesel
generators and kerosene

Greater availability of lighting after Improved study and household

Solar Home Systems Lower electricity-access costs

Solar lighting

dark activities
Solar energy for Reduced conventional energy Savings available for food,
households expenditure education, and health
Solar energy for More reliable energy and lower fmproved business continuity
SMEs energy costs
Clean-energy Increased knowledge of solar Greater acceptance of renewable-
awareness benefits energy solutions

Sources. Al-Amal Microfinance Bank (2024, 2025); SCA Unit interview.

The available evidence does not provide a standardized AMB-wide monetary estimate
of household savings per beneficiary. In particular, the study does not have a portfolio-wide
before-and-after dataset showing household expenditure on diesel or commercial electricity

before and after installation of solar systems.

This limitation is consistent with the SCA Unit's broader assessment of client-level
impact measurement. The Unit reported that AMB has more developed indicators for its own
operations than for client-level environmental and resource outcomes and is still developing a

standardized methodology for measuring actual outcomes among financed clients.

Consequently, the finding should be expressed as documented cost reduction and
reported household savings, rather than as a quantified average saving per household. The
evidence demonstrates that the mechanism exists and that AMB reports its effect, but it does

not support calculating a single monetary value of household savings across the portfolio.

The social significance of this outcome is nevertheless clear. Lower energy expenditure
can release household resources for other essential needs. AMB specifically identifies
education and healthcare as areas receiving additional household resources following

reductions in electricity-access costs.
4.6.3 Household and Economic Resilience

Resilience represents the broader social outcome through which improved energy

access and lower energy costs affect households and enterprises' ability to cope with shocks.
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The SCA Unit interview indicates that clean energy provided vulnerable households
with greater capacity to cope with economic disruptions. The participant described savings
from diesel and commercial generator fees as a financial buffer that could help households

maintain expenditure on food, education, and healthcare when facing economic pressure.

Energy resilience also arises from the ability to maintain basic household activities
when conventional electricity is unavailable. Solar lighting enables households to continue
activities after dark, charge communication devices, and operate essential medical devices.
These functions become particularly important in areas affected by unreliable electricity supply

or displacement.

The 2025 Annual Report provides parallel evidence at the enterprise level. YEEAP
beneficiaries included SME entrepreneurs who obtained solar-energy systems that improved
their living conditions and supported the continuity of their enterprises. The report identifies
improved access to clean energy and enhanced transition to low-emission solutions as project

outcomes and explicitly links solar access with SME continuity.

The same relationship is evident in AMB's solar-energy lending. The 2025 portfolio
included 407 solar-energy loans worth USD 1.1 million. AMB reports that these loans enabled
SMEs to access reliable energy sources, reduced energy-related operating costs, reduced
reliance on traditional electricity, and supported more sustainable economic activities in rural

areas.

Agricultural financing generated a related form of resilience. AMB's 2025 Annual
Report identifies climate resilience as a strategic purpose of the green portfolio. Agricultural
financing supported solar-powered pumps, drip irrigation, and other technologies designed to
improve the efficient use of natural resources and stabilize farmers' income sources in the face

of climate and water-related pressures.

The documented case of the Garonia Agricultural Nursery illustrates this mechanism at
the enterprise level. The business faced water scarcity and high operating expenses that
threatened its ability to expand and maintain its source of income. Financing for hydroponic
technology reduced water consumption and improved production efficiency, enabling the
entrepreneur to diversify production and double sales. Although this case also constitutes an
economic outcome, its social relevance lies in the preservation and strengthening of the

entrepreneur's livelihood under conditions of water scarcity.
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The interview evidence indicates that resilience differs according to client type. For
households, the main outcomes are energy access, safety, and education. For businesses, the
emphasis is on operating costs and continuity. For farmers, the outcomes include productivity,
water efficiency, and resilience. For women and young people, green finance can also

contribute to livelihood development and inclusion.
Table 4.15

Client-Level Resilience Pathways Associated With Green Finance

Green-finance

Client group intervention

Documented resilience pathway

Greater energy reliability and reduced
dependence on conventional energy

Low-income Lower electricity-access costs and greater
Solar energy

Rural households Solar Home Systems

households ability to allocate resources to essential needs
SMEs Solar systems Reduced energy costs and. improved continuity
of operations
Solar pumps and Improved water efficiency and adaptation to
Farmers L .
efficient irrigation water scarcity
Women Solar access and green- Improved household conditions and livelihood
finance activities opportunities
Youth Solar access and clean- Improved study conditions and livelihood
energy activities opportunities
Climate-affected Green technology Greater capacity to maintain and expand
enterprises financing productive activities

Sources. Al-Amal Microfinance Bank (2024, 2025); SCA Unit interview.

The evidence therefore indicates that resilience was generated through several
connected mechanisms. Reliable decentralized energy reduced exposure to electricity
interruptions. Lower energy expenditure reduced household financial pressure. Solar-powered
productive assets supported business continuity. Water-efficient agricultural technologies
reduced exposure to water scarcity. Together, these mechanisms strengthened the ability of
households and enterprises to continue essential activities despite economic, energy, and

environmental pressures.

However, the available evidence does not provide a standardized resilience index or a
longitudinal measure of households' ability to absorb shocks. The finding is therefore based on
documented outcomes, post-implementation observations, and participant evidence rather than

a formal quantitative resilience score.
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4.6.4 Overall Social Outcomes

The evidence across energy access, household cost savings, and resilience demonstrates
that AMB's green finance activities generated social outcomes that extended beyond access to
financial products. The most clearly documented outcome is expanded access to electricity
through decentralized renewable energy. YEEAP alone provided 40,000 SHS in 2024 and
another 45,000 solar-energy sets in 2025. The 2024 intervention reached beneficiaries across
nine governorates, including rural and underserved communities. The 2025 intervention

continued to target households and SMEs with limited access to clean energy.

The second outcome is improved household welfare through lower energy-access
costs. AMB reports that households were able to redirect savings toward livelihood
improvement, education, and healthcare. The SCA Unit interview confirms that reduced
expenditure on diesel and commercial generator services provided households with additional

financial resources.

The third outcome is improved living conditions and access to essential services.
Solar lighting supported evening study, domestic activities, communication, and operation of
essential medical devices. AMB also reports improved household living conditions among

YEEAP beneficiaries.

The fourth outcome is household and enterprise resilience. Reduced dependence on
conventional energy, reliable solar power, and lower operating costs helped households and
SMEs maintain activities despite energy constraints. The 2025 Annual Report explicitly

identifies SME continuity as an outcome of the YEEAP intervention.

The fifth outcome is social inclusion among underserved groups. The SCA Unit
identified rural communities, farmers, low-income households, SMEs, youth, and women as
the main beneficiary groups. The 2024 YEEAP data also document 6,072 women among the
40,000 beneficiaries.

Table 4.16

Summary of Client-Level Social Outcomes

Social outcome Evidence Measurement status Assessment
Improved 40,000 SHS in 2024 and 45,000  Quantified deployment and

. 2 Strong
energy access solar sets in 2025 beneficiaries
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Access among

Rural communities, low-income

underserved households, SMEs, farmers, Documented Strong
groups women, and youth

Improved Solar systems provide

reliability decentralized energy and Documented Strong

Household cost

support SME continuity
Lower electricity-access costs
and reduced diesel/generator

Reported, not standardized

Moderate to

savings expenditure monetarily strong
Access.to SHS supports nighttime study Documented Moderate to
education strong
Access to Solar ene:‘rgy supports operatlon

of essential medical devices and
health-related . Documented Moderate

. household allocation toward
services
healthcare
Impr.o.ved living Report.ed. among households Documented Strong
conditions receiving solar systems
H0}1.sehold Savings pr0V1d§ a buffer against Qualitative evidence Moderate
resilience economic shocks
SME continuity Solar access supp01-"ts continuity Documented Strong
of enterprises
. Clean-energy access and o

COI'n.mumty agricultural adaptation support Quahtatwddocumentary Moderate
resilience evidence

vulnerable communities

Sources. Al-Amal Microfinance Bank (2024, 2025); SCA Unit interview.

The findings demonstrate that AMB's green finance practices produced social outcomes
through a connected pathway. Financing and partnership-based interventions enabled access to
solar and clean-energy technologies. This access reduced dependence on conventional
electricity sources and lowered the cost of obtaining energy. The resulting savings and
improved reliability then supported household welfare, education, healthcare, productive
activities, and resilience. The evidence is particularly strong for energy access because AMB
has quantitative records of solar systems distributed and beneficiaries reached. It is also strong
for improved living conditions and enterprise continuity because these outcomes are explicitly
documented in AMB's project reports. Evidence for household cost savings is credible but less
quantitatively developed. AMB documents the direction of the change and its use for other
household needs, but it does not provide a standardized average monetary saving for
beneficiaries. The same limitation applies to resilience. The evidence demonstrates the
mechanisms and reported experiences but does not provide a standardized longitudinal
resilience measure. This distinction is consistent with the SCA Unit's assessment that AMB's
current monitoring systems are stronger in identifying financed activities than in measuring
standardized client-level outcomes. The Unit reported that before-and-after measurements exist

in individual cases but are not yet standardized across the entire portfolio.
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Overall, the evidence supports the conclusion that AMB's green finance activities
generated substantive social outcomes at the client level, particularly through improved access
to clean energy, lower energy-access costs, improved living conditions, and greater household
and enterprise resilience. These effects were most visible among rural and low-income
communities, SMEs, farmers, women, and youth. The findings also show that the three
dimensions of the dependent variable are interconnected. Environmental interventions such as
solar systems and efficient irrigation generated social effects through energy access and
resource savings. Economic effects such as lower operating costs and improved business
continuity reinforced household resilience. Social effects therefore did not occur independently

of the economic and environmental outcomes identified in Sections 4.4 and 4.5.

The evidence indicates that AMB's green finance practices produced observable and
documented social benefits, with the strongest evidence relating to energy access and improved
living conditions. The scale of solar deployment demonstrates that these outcomes were not
limited to individual cases. The distribution of 85,000 solar-energy sets during 2024—2025 and
the reported reach among rural and low-income populations indicate that clean-energy access
became a significant channel through which AMB's green-finance activities affected clients
and communities. At the same time, the evidence does not support assigning a precise monetary
value to household savings or a numerical resilience effect across all beneficiaries. These
outcomes remain supported mainly by institutional reports, participant evidence, and
documented mechanisms rather than standardized longitudinal measurements. Thus, the
overall finding for the social dimension is that AMB's green finance was associated with
expanded clean-energy access, reduced household energy-cost pressure, improved living
conditions, support for essential household activities, and greater capacity among households
and enterprises to maintain livelihoods in conditions of energy and economic stress. The
principal measurement gap remains the absence of standardized before-and-after client-level

data for household expenditure, resilience, and other social indicators.
4.7 Qualitative Findings from SCA Unit Interviews

This section presents the qualitative findings derived from the semi-structured
interviews conducted with staff of AMB’s SCA Unit. The interviews were designed to
complement the documentary and quantitative evidence presented in Sections 4.3—4.6 by
explaining how green finance has been adopted, implemented, monitored, and experienced

within the Bank. The interview guide was structured around the study’s two research objectives
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and covered institutional adoption, products, portfolio allocation, policies and ESG,
partnerships, institutional capacity, and client-level economic, environmental, and social

outcomes.

The interview evidence was analyzed thematically. Seven themes emerged from the
responses: institutional understanding of green finance, drivers of adoption, implementation
mechanisms, institutional and operational challenges, measurement and reporting challenges,
perceived client-level outcomes, and opportunities for future expansion. These themes
complement the quantitative findings rather than repeat them. Where interview evidence
confirms documentary findings, it is used to explain the mechanisms underlying those findings.

Where it reveals limitations, it is used to qualify the interpretation of the quantitative evidence.

The interview material available for this study combines the responses of the two SCA
Unit participants in a single transcription file. Because the combined transcript does not
consistently preserve respondent-level identifiers throughout the responses, the analysis does
not assign specific statements to SCA-01 or SCA-02 where the original speaker cannot be
established with certainty. This approach avoids attributing a view to an individual participant
without documentary support. The participants are therefore presented through anonymized

identifiers, while the thematic findings represent the combined qualitative evidence.
Table 4.17

Anonymized Profile of Interview Participants

Identifier Position Relevance to the study
SCA Unit staff member with Institutional knowledge of ESG, E&S .rlsk
management, green-finance classification,

SCA-01 respon.51b11.1tlles related to sustainability reporting, data, and climate-finance
sustainability and ESG e
activities
SCA Unit staff member with Knowledge of green-finance implementation,
SCA-02 operational and institutional coordination, monitoring, partnerships, and client-
responsibilities level outcomes

Note. The interview dataset was analyzed as a combined transcription. Individual statements
are not assigned to SCA-01 or SCA-02 where the source does not preserve respondent-level

attribution.
4.7.1 Institutional Understanding of Green Finance

The interview evidence indicates that AMB’s understanding of green finance has
evolved from viewing environmental activities as individual initiatives toward treating

sustainability and green finance as components of the Bank’s institutional and business model.
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Participants described the Green Banking Initiative as the starting point of AMB’s
structured environmental-finance journey. The Environmental Policy was developed in 2023,
followed by the Environmental and Social Risk Management framework in 2024 and the
formal establishment and operationalization of the SCA Unit in 2025. The sequence reflects a
progression from individual environmental activities toward an institutional framework
encompassing sustainability, climate action, ESG, environmental and social safeguards, data,

reporting, and climate-finance activities.

The interview evidence further indicates that green finance is no longer understood
solely as financing renewable energy. Participants described it as encompassing sustainable
agriculture, renewable energy, water efficiency, clean mobility, environmental and social risk
management, and responsible financing. This broader understanding corresponds with the
Bank’s emerging approach of evaluating the actual end use of financing rather than relying
only on the name of a financial product. The participants nevertheless did not characterize the
institutional model as fully mature. Green finance has become increasingly integrated into
AMB’s strategy and operations, but quantitative green-finance targets and portfolio-level
monitoring remain areas under development. The qualitative evidence therefore supports the
interpretation reached in Section 4.3.6 that AMB has achieved substantial adoption but remains

in a process of institutional consolidation.
4.7.2 Drivers of Green Finance Adoption

The interviews identify several interconnected drivers behind AMB’s adoption of green
finance. The first driver is the operating environment in Yemen. Participants identified severe
fuel shortages, high diesel costs, unreliable electricity, water scarcity, and the vulnerability of
smallholders and entrepreneurs as practical reasons for developing green financing solutions.
Green finance was therefore presented not only as an environmental response but also as a

financial response to constraints affecting clients’ productive activities.

The second driver is the need to maintain business continuity. Participants explained
that replacing fossil-fuel-dependent equipment with solar systems and water-efficient
technologies can reduce operating expenses and support continued economic activity. In this

interpretation, the environmental objective and the economic objective are closely connected.

The third driver is AMB’s development-oriented institutional mandate. Green finance
was increasingly incorporated into areas already central to AMB’s activities, particularly

agriculture, microenterprise development, financial inclusion, and support to vulnerable
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communities. The interview evidence identifies climate-smart agriculture, renewable energy,

and environmentally responsible enterprises as areas of future strategic direction.

The fourth driver is external engagement and the increasing importance of climate
finance. Participants referred to AMB’s engagement with international climate-finance
institutions and the ongoing effort toward Green Climate Fund Direct Access Entity
accreditation. External partnerships were viewed as both a source of financing and a

mechanism for developing the institutional systems needed to expand green finance.

The evidence therefore suggests that AMB’s adoption was driven by a combination of
client demand, operating conditions, institutional strategy, and access to development and

climate-finance opportunities rather than by a single environmental objective.
4.7.3 Implementation Mechanisms

The interview evidence shows that AMB has developed several mechanisms for

translating green-finance commitments into financing and operational processes.

At the product level, participants identified Agri-Green Financing, renewable-energy
financing, productive-use solar financing, YEEAP-supported solar distribution, and the
Captain electric-mobility product as the main mechanisms implemented during 2023-2025.
The products were designed around practical client needs such as fuel substitution, water

efficiency, reliable energy, and income generation.

At the portfolio level, AMB uses an end-use approach to determine whether financing
qualifies as green. The classification logic distinguishes between Green, Sustainable, and
Conventional activities according to the environmental and social characteristics of the
financed activity. Examples of green activities include replacing fossil-fuel technologies with
solar photovoltaic systems, reducing water use through modern irrigation, and adopting electric

vehicles.

At the risk-management level, environmental and social screening is integrated into the
credit process. The interview evidence describes an initial exclusion screening at branch level,
followed by environmental and social screening through the Credit Assessment Process Model.
Higher-risk cases require more detailed environmental and social due diligence and, where

necessary, an Environmental and Social Action Plan.
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The governance structure follows a three-lines-of-defense model. Branch and
operational teams constitute the first line. The SCA Unit, Risk Management, and Compliance
provide second-line oversight. Internal Audit provides independent assurance as the third line.
An Environmental and Social Responsibility Committee provides executive oversight and

reviews environmental and social reporting and escalated cases.

Partnerships form another implementation mechanism. Participants identified the
World Bank and UNOPS through YEEAP, UNDP, the European Union, AGFUND, Silatech,
Proparco, BMZ, Handicap International, and relevant Yemeni government entities as partners

supporting different aspects of AMB’s green and climate-related activities.

The qualitative evidence therefore demonstrates that implementation is distributed
across products, credit processes, risk management, governance, partnerships, and institutional

capacity rather than being confined to the SCA Unit.
4.7.4 Institutional and Operational Challenges

The interviews identify constraints at three levels: market, institutional, and

macroeconomic.

At the market level, participants reported that the green-finance market is still
developing. Clients may require financing for a green technology without having sufficient
information about its benefits, technical requirements, or expected financial returns. The

availability and cost of appropriate technologies also remain constraints in Yemen.

At the institutional level, participants identified continuing challenges in green-finance
classification, portfolio monitoring, verification, and impact measurement. Historical banking
systems were primarily designed to capture financial and operational information and did not
necessarily capture environmental characteristics at transaction level. The Bank has therefore

had to develop additional mechanisms to identify and classify green financing.

At the financing level, the main constraint identified by the participants was access to
suitable long-term green and climate finance. The Bank has the client base and implementation
experience but requires dedicated refinancing to expand the green portfolio at scale.
Participants also identified the need for technical assistance in impact measurement, climate-

risk assessment, and verification.
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The broader operating environment presents further constraints. Participants referred to
currency fluctuations, tight liquidity across the banking sector, and limited long-term
concessional refinancing for green projects. Physical monitoring and verification are also
difficult because many green-finance beneficiaries operate in remote, fragmented, and conflict-

affected areas.

These findings indicate that the main barriers to expansion are not limited to AMB’s
internal capacity. They also arise from the financial and operational conditions in which the

Bank provides services.
4.7.5 Measurement and Reporting Challenges

Measurement and reporting emerged as the most significant cross-cutting challenge in
the qualitative evidence. Participants distinguished between measuring green-finance activity
and measuring green-finance impact. AMB can report the number and value of green projects,
types of financed technologies, solar systems, and other financing indicators. However,

measuring what changed as a result of those investments is more difficult.

The principal methodological problem is the absence of standardized baseline and
follow-up data. Participants reported that some individual cases contain before-and-after
evidence, but AMB does not yet have a standardized system covering the entire green-finance
portfolio. They recommended establishing baseline indicators at the time of financing and
collecting the same indicators after financing. Environmental measurement presents an
additional challenge because different technologies require different indicators. A solar water
pump, for example, requires different impact measures from an electric motorcycle or a drip-
irrigation  system. Participants therefore identified the need for technology-specific

methodologies and mechanisms for verifying actual use of financed assets.

The interviews also distinguish between AMB’s operational emissions measurement
and client-level impact measurement. AMB has developed more advanced indicators for its
own operations, including Scope 1 and Scope 2 emissions and avoided emissions from its own
solar systems. Comparable systematic measurement is not yet available across the client
portfolio. Portfolio classification presents a related challenge. The SCA Unit has developed an
End-use Financing Assessment Tool, or Green and Social Screening Tool, but the interview
evidence indicates that full operational institutionalization remains in progress. The next steps
identified include piloting the tool in branches, training relevant staff, integrating the

classification into the banking system, and developing green-finance performance indicators.
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The qualitative evidence therefore confirms a central finding from the quantitative
analysis: AMB has progressed further in measuring green-finance deployment than in

measuring client-level environmental impact.
4.7.6 Perceived Client-Level Outcomes

The interviews indicate that participants perceived economic, environmental, and social

outcomes as interconnected rather than as separate effects.

Economic outcomes

Participants identified lower operating costs, improved productivity and efficiency,
business continuity, and resilience as the main economic effects. Solar financing was identified
as an example because it can reduce dependence on expensive conventional energy. In
agriculture, efficient irrigation can reduce water use while supporting productivity. The
qualitative evidence also identified measurable indicators from 2025 post-disbursement
assessments. Among the surveyed clients, 65% reported increased household or business
income, 48% reported expansion of business or agricultural production, 35% reported creating
new local jobs, and 40% reported greater financial independence and reduced reliance on
informal moneylenders. Participants emphasized that the strongest economic outcomes occur
when the financed green asset has a direct effect on the client's cost structure or productive
capacity. Solar energy can reduce energy expenditure, water-efficient technologies can
improve productivity, and electric transport can simultaneously serve as a green asset and an

income-generating asset.

Environmental outcomes

The main environmental changes identified were solar-energy adoption, reduced
dependence on conventional energy, improved water efficiency, and more climate-resilient
agricultural practices. The Agri-Green portfolio was identified as a practical example because
it includes solar irrigation, greenhouses, and water-efficient technologies. Participants also
described a direct environmental pathway through the substitution of diesel-powered
equipment with solar-powered systems. However, they emphasized that AMB does not yet
systematically quantify client-level fuel savings or emissions reductions across the portfolio.
This distinction reinforces the finding presented in Section 4.5.3. The adoption of clean
technologies is documented, while portfolio-wide quantified carbon outcomes remain

unavailable.
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Social outcomes

The interview evidence identifies energy access as a major social outcome. Participants
described solar lighting as improving household safety and enabling children to study after
dark. Solar energy also supports communication through mobile-phone charging and the
operation of essential medical devices. Household cost savings were linked to reduced
expenditure on diesel and commercial generator services. Participants reported that the
resulting financial space can be used for food, education, and healthcare, thereby strengthening
households' capacity to cope with economic shocks. The groups perceived as benefiting most
were rural communities, farmers, low-income households, small businesses, youth, and
women. Participants also differentiated outcomes by client group. Households were associated
mainly with energy access, safety, and education. Businesses were associated with operating
costs and continuity. Farmers were associated with productivity, water efficiency, and

resilience. Women and young people were associated with livelihood and inclusion effects.
Table 4.18

Qualitative Evidence on Client-Level Outcomes

Outcome

dimension Main qualitative themes Supporting evidence
Lower operating costs, increased productivity, SCA Unit interview and
Economic business continuity, income growth, business post-disbursement
expansion, employment assessments
. Solar adoption, fuel substitution, water SCA Unit interview and
Environmental . . . .
efficiency, climate-resilient agriculture green-finance records
Social Energy access, safety, edgcation, h@althcare SCA Unit intel.'view and
access, household savings, resilience YEEAP evidence

Source. Combined SCA Unit interview transcription.

The qualitative evidence therefore reinforces the findings of Sections 4.4-4.6. It
provides explanations for the observed outcomes rather than constituting a separate set of

quantitative impact estimates.
4.7.7 Future Expansion Opportunities

The interviews identified three main areas for strengthening and expanding AMB’s
green-finance model. The first is access to dedicated climate finance. Participants emphasized
the importance of completing the Green Climate Fund Direct Access Entity accreditation
process. Direct access was viewed as a potential mechanism for obtaining lower-cost, dedicated
climate-finance resources for Yemeni communities and reducing dependence on intermediary

financing arrangements.
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The second is the automation and integration of impact data. Participants recommended
integrating impact indicators into AMB’s core banking system so that loan officers can record
information such as fuel displacement and water savings during routine client follow-up. This
would allow the Bank to move from reporting financing volumes toward reporting measurable

environmental and socioeconomic outcomes.

The third is product specialization. Participants identified opportunities to develop
more targeted adaptation products for rural women farmers and to combine such products with
stronger risk-sharing and first-loss guarantee mechanisms. These arrangements were viewed
as important for financing innovative green activities in vulnerable areas while managing the

risks associated with the Yemeni operating environment.

Participants also emphasized the need to combine financing with technical assistance.
Financing alone was viewed as insufficient for institutional expansion because AMB requires
continued support in impact measurement, climate-risk assessment, verification, and related
systems. The qualitative evidence therefore points toward a next stage characterized by scaling,
measurement, and specialization. Scaling depends on access to dedicated climate finance.
Measurement requires integrated data systems and standardized impact methodologies.
Specialization requires products designed around specific climate vulnerabilities and

underserved client groups.
4.8 Integrated Quantitative and Qualitative Findings

The convergent mixed-methods design of the study requires the quantitative and
qualitative evidence to be interpreted together rather than as two independent sets of findings.
The quantitative strand provides measurable evidence of the scale and distribution of AMB’s
green-finance activities and selected client-level outcomes. The qualitative strand provides
explanations of how these practices were developed, implemented, and experienced within the
Bank. Documentary and external evidence provide an additional basis for corroborating or

qualifying the findings.

The integration shows substantial convergence across the two evidence streams.
AMB?’s reports document the expansion of green products, financing volumes, solar-energy
deployment, institutional policies, and partnerships. The SCA Unit interviews explain the
institutional mechanisms behind these developments and identify the operational constraints

that are less visible in aggregate indicators. At the outcome level, reported increases in income,
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business expansion, employment, energy access, and clean-technology adoption are supported

by both quantitative indicators and interview evidence.

At the same time, the integration reveals important divergence. AMB’s institutional
reports demonstrate substantial progress in green-finance adoption, while interview evidence
indicates that some systems remain under development. The clearest example concerns impact
measurement. AMB can quantify financing activities and its own operational environmental
indicators, but it does not yet systematically measure client-level fuel savings, resource savings,

or COz-equivalent reductions across the green portfolio.
4.8.1 Evidence Convergence

Evidence convergence occurs where documentary records, quantitative indicators, and
interview responses independently support the same finding. The first area of convergence
concerns the adoption of green financial products. AMB’s 2024 Annual Report records 273
Agri-Green loans valued at YER 1,265,708,764 and a cumulative green-finance portfolio of
1,866 projects valued at YER 6,304,836,699. The SCA Unit independently identifies Agri-
Green Financing, renewable-energy financing, productive-use solar financing, and clean-
mobility financing as the principal green-finance mechanisms developed or scaled during

2023-2025.

The second area is green portfolio allocation. AMB’s Sustainability Report reports that
19% of the Bank’s portfolio was dedicated to green financing in 2024. The same report records
1,866 cumulative green projects valued at YER 6.3 billion. The interview evidence confirms
the cumulative portfolio figure and describes progressive expansion of green financing across

the nationwide branch network.

The third area is institutionalization of environmental and social governance. The
Sustainability Report documents the development of the Environmental and Social Due
Diligence Instrument and the training of 177 employees. The interview evidence describes the
same progression from the 2023 Environmental Policy to the 2024 ESRM framework and the
formal establishment of the SCA Unit in 2025.

The fourth area is renewable-energy deployment and energy access. AMB documents
the distribution of 40,000 SHS during 2024 and identifies 40,000 direct and approximately
160,000 indirect beneficiaries. The 2025 Annual Report records another 45,000 solar-energy

sets, giving 85,000 sets distributed across the two reported years. The interview evidence
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confirms this scale and attributes the expansion to the partnership with the World Bank and

UNOPS under YEEAP.

The fifth area is economic outcomes. The SCA Unit reports that post-disbursement
assessments found that 65% of surveyed clients reported increased household or business
income, 48% expanded business activities or agricultural production, and 35% created new
local jobs. The qualitative evidence also identifies lower operating costs, improved
productivity, and stronger resilience as observed outcomes. These findings are consistent with

documented client cases in AMB's reports.

The sixth area is social outcomes. AMB's 2024 Annual Report documents 40,000
YEEAP beneficiaries and reports that reduced electricity-access costs enabled poor households
to redirect resources toward education and healthcare. It also records benefits related to
nighttime study and household living conditions. The SCA Unit interview independently
identifies energy access, safety, education, healthcare, household savings, and resilience as the
principal social outcomes. The convergence across these sources strengthens confidence in the
conclusion that AMB's green-finance adoption was operational rather than merely policy-

based.
4.8.2 Evidence Complementarity

The value of the mixed-method approach extends beyond confirming the same findings.
The two evidence streams also provide different types of information that become more
meaningful when interpreted together. The quantitative and documentary evidence establishes
what happened and at what scale, whereas the interviews provide evidence concerning how

and why it happened.

For example, AMB's 2024 records show 273 Agri-Green loans worth approximately
YER 1.27 billion. The interview evidence explains that these products were designed in
response to fuel shortages, high diesel costs, water scarcity, and the need for more resilient
agricultural production. Financing therefore targeted solar-powered water pumping, drip

irrigation, greenhouses, and related technologies.

The same complementarity applies to solar financing. The quantitative evidence
identifies the scale of solar deployment, including 428 solar systems within the cumulative
green portfolio and 85,000 solar-energy sets distributed through YEEAP during 2024-2025.

The interview evidence explains that the intervention was intended to replace expensive
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conventional energy, improve business continuity, and expand access to clean energy among

low-income and rural populations.

The quantitative evidence also becomes more meaningful when interpreted through the
institutional mechanisms described by participants. The reported 19% green-financing ratio in
2024 demonstrates that green finance represented a material share of AMB's portfolio. The
interview evidence explains that this development was supported by the Green Banking
Initiative, the Environmental Policy, ESRM procedures, the SCA Unit, partnerships, and the

expansion of green products.

The same relationship applies to staff capacity. The Sustainability Report records that
177 employees received training on E&S standards and the ESRM Manual. The interview
evidence explains the institutional purpose of this training by describing the SCA Unit as a

second-line technical function and the integration of E&S considerations into credit processes.

Client outcomes also demonstrate complementarity. The quantitative indicators show
that 65% of surveyed clients reported increased income, while 48% reported business or
agricultural expansion and 35% reported creating new jobs. Interviews explain the mechanisms
behind these outcomes. Solar energy can reduce energy expenditure, efficient irrigation can
reduce resource use while supporting productivity, and electric transport can combine

environmental investment with income generation.

The combination is particularly important for interpreting energy access. The reports
establish the scale of solar deployment. The interviews explain its household-level
consequences, including improved lighting, nighttime study, safer domestic activities, mobile-
phone charging, access to essential medical devices, and reduced household expenditure on
diesel and commercial generators. Thus, the quantitative evidence establishes the scale of
change while the qualitative evidence provides the explanatory mechanism linking AMB's

green-finance practices with observed client outcomes.
4.8.3 Evidence Divergence

The mixed-method analysis also identifies areas where evidence does not fully
converge. These differences are important because they prevent the findings from presenting
institutional progress as complete or assuming that reported activities automatically constitute

measured impact.
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The first divergence concerns institutional integration. AMB's institutional reports
present sustainability and climate action as increasingly integrated into governance and
operations. The 2025 Annual Report describes the SCA Unit as a specialized institutional
structure and identifies the integration of environmental and social considerations into lending
and risk management. The interview evidence supports this progress but qualifies it.
Participants stated that quantitative green-finance targets and portfolio-level monitoring are
still being strengthened. They also stated that the green and social screening tool has been

developed but that full operational implementation remains a work in progress.

The second divergence concerns impact measurement. AMB reports environmental
impacts from its green-finance activities, including reduced dependence on conventional
energy and reduced carbon emissions through solar adoption. The interview evidence confirms
the environmental pathway but states that AMB does not yet systematically measure client-
level emissions or resource savings across the portfolio. The distinction is critical. AMB's 65.9
tCO2¢e avoided-emission figure for 2024 is an operational indicator relating to AMB's own solar
systems. It is not a measurement of emissions avoided by clients receiving green finance.

Therefore, it cannot be used to quantify the environmental impact of the client portfolio.

The third divergence concerns economic outcomes. The interview evidence reports
positive client-level changes based on post-disbursement assessments, including income
growth, business expansion, and job creation. However, the same interview evidence
acknowledges that standardized baseline and follow-up measurements do not yet exist across
the whole portfolio. Consequently, the quantitative outcome indicators provide evidence of
reported change but do not establish a controlled before-and-after effect or causal attribution

for all green-finance beneficiaries.

The fourth divergence concerns external context versus institutional performance.
Independent evidence confirms the broader relevance of renewable energy in Yemen and
identifies the potential of solar solutions to improve energy access, reduce recurrent fuel
expenditure, and generate social and economic benefits. At the same time, Aklan and
Mohammed (2025) identify Yemen's weak climate-finance access, fragmented governance,
institutional constraints, and climate-data gaps as structural barriers. These external findings
provide context for AMB's achievements but do not independently verify AMB's reported
client outcomes. They should therefore be treated as contextual corroboration rather than direct

validation of AMB-specific impact. The divergence is summarized below.
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Table 4.20

Integrated Interpretation of Convergent, Complementary, and Divergent Evidence

Finding Quantltatlv.e/document Qualitative evidence . Integrate.d
ary evidence interpretation
273 Agri-Green loans in . .
Green 2024: 1,866 cumulative Participants describe product
: development across
product green projects; solar and . Strong convergence
. agriculture, solar energy, and
adoption other green-finance -
. clean mobility
activities
Green 1,866 projects valued at
. YER 6.3 billion; 19% Participants confirm
portfolio . . . . . Strong convergence
. green-financing ratio in ~ progressive portfolio expansion
expansion
2024
Environmental Policy, Participants describe transition ~ Convergence with
Institutional ESRM framework, SCA pants e g
. . L from individual initiatives to explanatory
adoption Unit, sustainability L .
. institutional systems complementarity
reporting
E&S due diligence and  Participants describe screening,
ESG/E&S : .
. . risk-management oversight, and governance Strong convergence
integration .
mechanisms documented arrangements
Renewable- 40,000 SHS in 2024 and Participants attrlbutq scale to
energy . YEEAP partnership and Strong convergence
! 45,000 sets in 2025 . . .
adoption implementation mechanisms
40,000 direct Participants describe improved  Strong convergence
Energy o . .
beneficiaries reported in access, safety, education, and and
access . . .
2024 essential services complementarity
65% of surveyed clients Participants explain cost Convergence, but
Income . . .. R
reported increased reduction and productivity causal attribution
effects . . L
income mechanisms remains limited
Business 0 . Participants link gowth to Convergence and
48% reported expansion  lower costs, productivity, and .
growth . complementarity
technology adoption
. . Participants identify green Convergence, but
35% reported new local  investments and clean-mobility e
Employment . o no portfolio-wide
jobs activities as employment .
green-job count
pathways
Household Reports describe reduced Partlclpgnts describe savings Convergence,. but
. - from diesel and generator monetary savings
savings electricity-access costs . .
expenditure are not standardized
Di bet
Reports state reduced 1ver%2n(c)ite(e1 ween
emissions; AMB Participants state that client- P
Carbon o environmental
. measured 65.9 tCO:ze level emissions are not
reduction . . . effects and
avoided from its own systematically measured
. measurement
solar operations .
maturity
Instlltutlor.lal Participants state that full Divergence between
Green classification . . : formal development
. . operational implementation . .
classification methodology . and implementation
remains under development .
documented maturity
Outcome indicators and  Participants identify baseline, Divergence
Impact institutional follow-up, verification, and requiring
measurement  environmental metrics technology-specific qualification of
reported measurement gaps impact claims
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Sources. AMB Annual Reports 2024-2025, AMB Sustainability Report 2024, SCA Unit

interview, and independent Yemen climate and renewable-energy evidence.
4.9 Triangulation of Findings

Triangulation was used to strengthen the credibility of the findings by comparing
evidence from five sources: SCA Unit interviews, AMB Annual Reports, AMB's Sustainability
Report, quantitative indicators extracted from institutional records, and independent external
evidence. The purpose of triangulation was not to require every source to report the same
indicator. Instead, each source was assessed according to the type of evidence it could provide.
AMB reports were used primarily to establish documented activities and institutional
indicators. Quantitative records were used to establish scale and distribution. Interviews were
used to explain implementation mechanisms and perceived outcomes. External evidence was
used to establish the wider Yemeni context and assess whether the observed patterns were
consistent with conditions documented outside AMB. The triangulation process produced four
levels of evidence:

e Strong triangulation was assigned where multiple independent evidence streams directly
supported the same finding.

e Moderate triangulation was assigned where documentary and interview evidence
converged but quantitative measurement remained limited.

¢ Evidence-dependent findings were assigned where the conclusion relied mainly on
AMB's internal records or participant accounts.

e Unconfirmed quantitative impact was assigned where the study had qualitative or
documentary evidence of an effect but no standardized client-level measurement.

Table 4.21

Triangulation Matrix of Major Study Findings

.. Interview AMB Quantitative External Overall

Finding . . . .
evidence documentation evidence evidence assessment

Green. product v v v - Strong
adoption
Green Portfollo v v v o Strong
expansion
E&S and ESG
institutionalization v v v o Strong
Green-ﬁnz.mce v N4 v v Strong
partnerships
Energy access v N v v Strong
Solar and clean- v v v v Strong

technology adoption
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v, but based

v Moderate to
Income effects ’
v v on sgrveyed contextual strong
clients
Business growth N v \/t’ -~ 11rrltllt§d v Moderate to
& 0 reporte contextual strong
outcomes
v/, but no Y
Employment effects v v green-portfolio ’ Moderate
. contextual
job count
Limited
g‘z}lilselsmld cost v v monetary v Moderate
g measurement
Limited
Houfsehold a.n.d v v standardized v Moderate
business resilience
measurement
Technology
Reduced substitution
conventional fuel v v quantified, fuel v Moderate
use savings not
quantified
No
Client-level CO: v v standardized v, Evidence-
reduction client-level contextual  dependent
measurement
Strong for
AMB operational institutional
. v v v — .
CO: avoidance operations,
not clients
Client-level
.env1ronmental v v Limited Vs Limited
impact contextual

measurement
Note. External evidence provides contextual corroboration and is not treated as independent

verification of AMB-specific client outcomes.

4.9.1 Triangulation of Green Finance Adoption

The evidence for AMB's adoption of green finance is the most robust part of the study.
The Annual Reports document green products, financing volumes, solar-energy activities,
partnerships, and institutional developments. The Sustainability Report provides additional
quantitative and governance indicators, including the 19% green-financing ratio in 2024 and
the development of environmental and social risk systems. The SCA Unit interviews explain
how these practices operate within the Bank and confirm the progression from individual
environmental initiatives toward an institutional framework. The quantitative evidence is
particularly strong for the green portfolio. AMB reported 1,866 cumulative green projects
valued at YER 6.3 billion through 2024, including 428 solar systems and 25 greenhouses. The

interview evidence independently confirms these figures. The triangulated evidence therefore
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supports a strong finding that AMB adopted green finance across products, portfolio allocation,

policies, partnerships, and institutional capacity.
4.9.2 Triangulation of Client-Level Economic Qutcomes

The economic findings receive support from both quantitative and qualitative evidence,
although the strength varies by indicator. Income outcomes are supported by the reported 65%
of surveyed clients who indicated an increase in household or business income. The interview
evidence provides an explanation through lower energy costs, improved productivity, and
business continuity. AMB's documented client case evidence provides additional support for
the pathway from green technology adoption to business performance. Business growth has
similar support. Forty-eight percent of surveyed clients reported expansion of business or
agricultural production. The qualitative evidence explains that productivity and efficiency
gains, particularly through solar energy and water-efficient agriculture, contribute to this
outcome. Employment has weaker triangulation because the 35% indicator is based on
surveyed clients and no portfolio-wide count of jobs attributable specifically to green finance
is available. External Yemen energy literature supports the general employment potential of
renewable-energy deployment but does not independently validate AMB's 35% figure. The
appropriate conclusion is therefore that the economic findings are supported by convergent

evidence but remain observational rather than causal.
4.9.3 Triangulation of Client-Level Environmental Outcomes

Environmental outcomes demonstrate a different pattern. There is strong triangulation
for renewable-energy adoption. AMB's records document 40,000 SHS distributed during 2024
and 45,000 additional solar-energy sets during 2025. The interview evidence confirms the scale
and identifies solar adoption as one of the main environmental outcomes observed among
clients. Independent Yemen energy literature also identifies solar PV as a major pathway for
improving energy access and reducing dependence on diesel generation. The evidence for
reduced fuel consumption is less developed. AMB documents the replacement of conventional
energy sources with solar systems, but client-level liters of fuel displaced are not systematically
recorded. The external literature supports the expected direction of the effect but does not
provide AMB-specific measurements. Carbon reduction therefore has the weakest
triangulation. AMB reports that replacing diesel generators and kerosene lamps reduces
household carbon emissions. However, the SCA Unit explicitly states that client-level

emissions and resource savings are not yet measured systematically. The 65.9 tCO:e avoided-
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emission figure for 2024 is well documented but refers to AMB's own solar-powered
operations. It should therefore be treated as evidence of institutional environmental
performance rather than client-level impact. The triangulated finding is consequently that
clean-technology adoption is strongly established, while the magnitude of client-level carbon

reduction remains unquantified.
4.9.4 Triangulation of Client-Level Social Outcomes

Social outcomes show strong evidence for energy access and moderate evidence for
cost savings and resilience. The 2024 Annual Report documents 40,000 YEEAP beneficiaries,
including 6,072 women, and reports improved electricity access, lower access costs, improved
living conditions, and benefits for education and healthcare. The 2025 Annual Report
documents continued solar deployment and identifies improved living conditions and SME
continuity as project outcomes. The SCA Unit interview provides complementary evidence at
the household level. Participants reported improved lighting, children's nighttime study, safer
domestic activities, mobile-phone charging, access to essential medical devices, and reduced
expenditure on diesel and commercial generators. Independent evidence on Yemen's
renewable-energy transition provides contextual support. It identifies improved electricity
access, lower recurrent fuel expenditure, improved lighting, education benefits, health benefits,
and local employment as potential outcomes of solar deployment in Yemen. The triangulation
therefore supports a strong conclusion concerning energy access, while household cost savings
and resilience remain moderately supported because standardized monetary and longitudinal

measures are not available.
4.9.5 Triangulation Against the Yemeni Context

The external evidence is particularly important when interpreting the institutional
findings within Yemen's broader operating environment. Aklan and Mohammed (2025)
identify Yemen's limited access to climate finance, institutional fragmentation, weak climate-
data systems, complex accreditation procedures, and shortage of accredited national
institutions as major barriers to climate-finance mobilization. The SCA Unit interview
identifies similar constraints at the institutional level. Participants reported limited access to
long-term green and climate refinancing, technical needs in impact measurement and climate-
risk assessment, and difficulties in physical monitoring and verification across remote and
conflict-affected areas. The convergence is significant. The institutional challenges identified

internally by AMB correspond with constraints documented independently at the national
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level. This strengthens the interpretation that AMB's measurement and financing constraints
are not solely organization-specific but are also embedded in Yemen's wider climate-finance
environment. The independent evidence also supports the relevance of solar energy as a
response to Yemen's energy-access problem. The renewable-energy literature identifies solar
as particularly suitable for decentralized applications and reports benefits in electricity access
and fuel substitution. Thus, the external evidence strengthens the contextual validity of the

study without being treated as direct evidence of AMB's client-level outcomes.
4.9.6 Overall Triangulated Finding

The triangulated evidence supports four principal conclusions. First, AMB has
substantially adopted green finance. This conclusion is supported by institutional
documentation, quantitative portfolio indicators, and SCA Unit interviews. The evidence
covers green products, portfolio allocation, E&S governance, partnerships, and institutional

capacity.

Second, green-finance activities are associated with observable client-level economic
outcomes. The strongest quantitative indicators are the reported 65% increase in income, 48%
expansion in business or agricultural production, and 35% creation of local jobs among
surveyed clients. The interview evidence provides plausible mechanisms through which green

technologies affect operating costs, productivity, and resilience.

Third, environmental outcomes are strongest in terms of clean-technology adoption and
energy substitution. The scale of solar deployment is well documented. However, client-level

carbon reductions and fuel savings are not yet systematically quantified.

Fourth, social outcomes are most strongly demonstrated through energy access and
improved living conditions. The evidence indicates that clean-energy access supports

household activities, education, healthcare, cost reduction, and enterprise continuity.
The central mixed-method finding can therefore be expressed as follows:

The integrated evidence indicates that AMB moved from individual green initiatives
toward substantial institutional adoption of green finance during 2023—2025, with
documented expansion in green products, portfolio allocation, environmental and
social governance, partnerships, and institutional capacity. These practices were
associated with observable economic, environmental, and social outcomes at the client
level, particularly income improvement, business expansion, renewable-energy
adoption, energy access, and resilience. However, the evidence also shows that AMB's
systems for standardized client-level impact measurement remain less developed than
its systems for identifying and financing green activities.
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This conclusion provides the appropriate bridge from the descriptive findings to the
discussion of the study's objectives, theoretical framework, and research gap. It also preserves
the distinction between adoption, which is strongly evidenced, and impact, for which the

evidence is positive but more constrained by measurement limitations.
4.10 Findings in Relation to the Research Questions

This section provides the direct answers to the two research questions. The answers are
based on the integrated interpretation of AMB’s documentary records, quantitative indicators,
SCA Unit interviews, and relevant external evidence. The section does not repeat the detailed
evidence presented in Sections 4.3—4.9. Instead, it synthesizes the findings according to the

analytical structure established by the study.
4.10.1 Research Question One

To what extent has AMB adopted green finance practices across its products, policies,

and portfolio?

The findings indicate that AMB has adopted green finance to a substantial extent, with
evidence across all five dimensions of the independent variable: green financial products, green

portfolio allocation, policies and ESG practices, partnerships, and institutional capacity.

At the product level, AMB has moved beyond isolated environmental initiatives and
developed financing mechanisms covering sustainable agriculture, renewable energy, water
efficiency, and clean mobility. In 2024, the Bank disbursed 273 Agri-Green loans valued at
approximately YER 1.27 billion, while its cumulative green-finance portfolio reached 1,866
projects valued at more than YER 6.3 billion. The portfolio included solar systems and
greenhouses in addition to agricultural and water-efficiency investments. In 2025, green
financing expanded further through dedicated agricultural and solar facilities and the
introduction of the Captain electric-mobility product. Portfolio allocation provides further
evidence of adoption. AMB's 2024 Sustainability Report indicates that green financing
represented 19% of the Bank's portfolio, while cumulative green financing reached 1,866
projects. The evidence demonstrates that green activities had become a material component of

AMB's financing rather than a marginal product category.

At the policy and governance level, the adoption was institutionalized progressively.
AMB developed its Environmental and Social Policy in 2023, strengthened its Environmental

and Social Risk Management framework in 2024, and formally established and operationalized
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the SCA Unit in 2025. Environmental and social screening was incorporated into financing
processes, supported by exclusion criteria, risk categorization, environmental and social due
diligence, and governance through the Environmental and Social Responsibility Committee.
Partnerships have been central to the scale of implementation. AMB's cooperation with the
World Bank and UNOPS under YEEAP enabled the distribution of more than 85,000 off-grid
solar systems during 2024-2025. Other development and technical partners have contributed
financing, guarantees, technical assistance, and institutional development. Institutional
capacity has also expanded. AMB operates a specialized SCA Unit, an E&S risk-management
system, internal classification tools, a nationwide delivery network, and governance and
reporting mechanisms. In 2024, 177 employees received training on E&S standards,
sustainability principles, and the ESRM Manual. The evidence does not, however, support
describing adoption as fully mature. The SCA Unit reported that green-finance classification
and impact-monitoring systems are still being strengthened. The end-use classification tool has
been developed, but full branch-level implementation and integration into the banking system

remain in progress.

Answer to Research Question One: AMB has achieved substantial institutional and
operational adoption of green finance across products, portfolio allocation, policies and ESG
practices, partnerships, and institutional capacity. The evidence indicates a transition from
individual green initiatives toward an institutional green-finance model. However, adoption
remains in a consolidation and scaling stage, particularly regarding standardized portfolio

classification, quantitative targets, and impact-monitoring systems.
4.10.2 Research Question Two

What measurable socioeconomic and environmental impacts have AMB's green finance

practices generated at the client level?

The findings indicate that AMB's green finance practices are associated with
measurable and documented economic, environmental, and social outcomes. The strength of
evidence differs across the three dimensions. Economic and social outcomes have several
quantitative indicators, while environmental evidence is strongest for technology adoption and

energy substitution and weaker for quantified client-level emissions.

Economic outcomes
The strongest available quantitative evidence concerns income, business growth, and

employment. AMB's post-disbursement assessments indicate that 65% of surveyed clients
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reported an increase in household or business income, 48% reported expansion of business or
agricultural production, and 35% reported creating new local jobs. The qualitative evidence
explains these outcomes through lower operating costs, improved productivity, energy
reliability, water efficiency, and business continuity. The evidence therefore supports a
relationship between green investment and improved economic conditions at the client level,
although the study does not establish causal effects through an experimental or longitudinal

counterfactual design.

Environmental outcomes

The clearest environmental outcome is renewable-energy and clean-technology
adoption. AMB distributed 40,000 SHS in 2024 and a further 45,000 solar-energy sets in 2025.
Its green-finance portfolio also included solar irrigation, water-efficient technologies,
greenhouses, and electric mobility. The evidence also documents reduced dependence on
conventional energy and reported environmental benefits from replacing diesel generators and
kerosene lamps. However, AMB does not yet systematically measure client-level fuel savings
or CO:z-equivalent reductions across its full green portfolio. The 65.9 tCO2e of avoided
emissions reported for 2024 represents AMB's own operational solar use and should not be

interpreted as a client-level impact indicator.

Social outcomes

The most measurable social outcome is expanded energy access. The 2024 YEEAP
intervention reached 40,000 direct beneficiaries and approximately 160,000 indirect
beneficiaries. The intervention also improved access to lighting, supported children's study,
household activities, communication, and essential medical devices. The evidence also
indicates household cost savings through reduced reliance on diesel and commercial generator
services. These savings were reported to provide households with greater resources for food,

education, and healthcare and to strengthen their ability to cope with economic shocks.

Answer to Research Question Two: AMB's green finance practices have generated
documented client-level economic, environmental, and social outcomes, particularly income
improvement, business expansion, employment, renewable-energy adoption, improved energy
access, cost savings, and resilience. The evidence is strongest for economic indicators and
clean-energy adoption. Client-level carbon reductions and some other environmental outcomes
remain less measurable because AMB has not yet established standardized baseline, follow-

up, and verification systems across the full portfolio.
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4.11 Discussion of Findings

The findings provide empirical evidence on how a microfinance institution can
operationalize green finance within a fragile and conflict-affected economy. Their significance
becomes clearer when compared with the conceptual and empirical literature reviewed in
Chapter Two. The discussion follows the study's analytical logic from institutional adoption to
client-level outcomes and then considers the particular conditions of Yemen. The comparison
also distinguishes between what the present study directly demonstrates and what the broader

literature establishes at macroeconomic, sectoral, or conceptual levels.
4.11.1 Green Finance Adoption and Previous Literature

The findings are consistent with the literature's view that green finance represents an
extension of financial intermediation in which environmental considerations influence the
allocation of financial resources. Ocal and Kiigiikkocaoglu (2025) argue that green finance
occupies a position between an adaptation of traditional finance and a broader ethical paradigm
because environmental and social considerations increasingly enter financial decision-making.
Their conceptual analysis emphasizes the importance of translating ESG principles into

operational mechanisms rather than treating sustainability as a separate concept.

AMB's experience provides institutional evidence for this proposition. The Bank has
incorporated environmental and social considerations into credit screening, risk management,
product classification, governance, and reporting. The development from an Environmental
and Social Policy in 2023 to an ESRM framework in 2024 and an operational SCA Unit in

2025 illustrates the movement from principle to organizational practice.

The findings also correspond with Mbokane et al. (2026), whose study of financial
institutions in South Africa found that financial institutions play an important role in providing
green loans and other green-finance instruments but that green-finance availability remains
uneven across sectors and institutions. Their study also highlights the importance of

institutional policies and eligibility requirements in accessing green finance.

AMB presents a different institutional model because its primary focus is microfinance
rather than commercial green buildings. Nevertheless, the underlying institutional mechanism
is similar. Green finance requires financial institutions to identify eligible activities, establish
environmental criteria, allocate financing, manage risks, and develop appropriate reporting

systems.
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The present study extends this literature by showing that these mechanisms can also
operate within a microfinance institution serving low-income and underserved populations in
a fragile economy. The findings therefore provide evidence at a level that is less visible in

studies focused on national green-finance markets or large financial institutions.

The study also reveals an important qualification. Institutional adoption does not
automatically imply institutional maturity. AMB has established the main structures required
for green finance, but the SCA Unit acknowledges that classification, portfolio monitoring, and
impact measurement are still being strengthened. This finding supports the broader literature's
emphasis on the implementation challenge of converting green-finance principles into

standardized operational systems.
4.11.2 Economic Outcomes and Previous Literature

The economic findings are broadly consistent with the empirical literature that links
green finance with investment, innovation, productivity, and economic development. Aziz et
al. (2024) examined the relationship between green finance and economic growth across
developed and developing countries using panel regression and GMM models. Their findings
indicate a positive and significant relationship between green, social, and sustainability bond

issuance and GDP, with a stronger relationship observed in developing countries.

The present study cannot directly reproduce this macroeconomic relationship because
its unit of analysis is the client rather than the national economy. However, the AMB findings
provide micro-level evidence consistent with the underlying mechanism proposed in the
broader literature. Green financing provides capital for productive investments, which can
reduce operating costs, improve productivity, expand businesses, and generate employment.
The reported AMB indicators provide evidence of this mechanism. Sixty-five percent of
surveyed clients reported increased household or business income, 48% reported business or

agricultural expansion, and 35% reported creating new local jobs.

The findings are also consistent with Shi et al. (2026), who argue that green finance can
support green growth through resource allocation, technological innovation, and reduced
financing constraints. Their empirical analysis identifies mechanisms through which green
finance can improve green total factor productivity and support structural transformation. At
the client level, AMB's findings suggest a comparable mechanism. Solar financing can reduce

energy costs. Efficient irrigation can reduce water consumption while supporting agricultural
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production. Electric mobility can combine an environmental investment with an income-

generating asset.

The present study therefore complements macro-level evidence by showing how the
broader green-finance mechanism may operate through microenterprises, farmers, households,
and small businesses. It does not, however, establish that AMB's green finance caused the
reported economic changes. The evidence is observational and relies partly on post-
disbursement assessments and reported client outcomes. This distinction is important. The
study demonstrates an association between green-finance interventions and documented client
outcomes, but it does not provide the counterfactual evidence required to attribute all observed

economic changes exclusively to AMB financing.
4.11.3 Environmental Outcomes and Previous Literature

The environmental findings are strongly consistent with Alsufyani's (2025) review of
alternative energy in Yemen. Alsufyani identifies solar energy as the leading renewable-energy
opportunity in Yemen because of the country's geographic conditions, energy deficit, and the
practicality of decentralized deployment. The review also identifies financing constraints,
political risks, and limited international financing as major barriers to renewable-energy

expansion.

AMB's experience provides practical institutional evidence for this argument. Solar
energy constitutes a major component of the Bank's green-finance activity. The Bank has
financed solar systems and solar-powered irrigation and has participated in the large-scale

distribution of SHS through YEEAP.

The findings also correspond with Alsufyani's observation that decentralized renewable
energy can produce socioeconomic as well as environmental benefits. The AMB evidence
demonstrates this connection at the client level. Solar energy has expanded electricity access,
reduced dependence on conventional energy, supported household activities, and contributed

to business continuity.

The present study nevertheless identifies a measurement gap that is important for the
renewable-energy literature. AMB can document technology deployment but does not yet
systematically quantify client-level fuel displacement or CO:-equivalent reductions. This
means that the evidence establishes renewable-energy adoption more strongly than it

establishes the precise magnitude of environmental impact.
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This finding is particularly relevant to Alsufyani's (2025) recommendation that
monitoring and data systems need strengthening in Yemen. The review identifies data and
monitoring gaps as barriers to renewable-energy planning and investment confidence. AMB's
experience shows that similar data challenges continue at the institutional and client levels.
Thus, the present study adds an institutional dimension to the renewable-energy literature. It
shows not only that solar energy is technically relevant to Yemen but also how a microfinance

institution can act as a financial intermediary for its adoption.
4.11.4 Green Finance in a Fragile Context

AMB's experience both supports and qualifies the literature on green finance in fragile
and conflict-affected economies. Aklan and Mohammed (2025) identify limited climate-
finance access, institutional fragmentation, weak data systems, complex accreditation
requirements, and limited national capacity as major constraints in Yemen. The policy brief
emphasizes that fragile states face particular difficulties in converting international climate-
finance opportunities into locally accessible financing. The findings from AMB support this
assessment. Participants identified access to suitable long-term green and climate finance as
the principal constraint to scaling the portfolio. They also identified technical needs in impact

measurement, climate-risk assessment, and verification.

At the same time, AMB's experience demonstrates that institutional constraints do not
prevent green-finance adoption. The Bank has developed products, policies, screening systems,
governance structures, partnerships, and a specialized SCA Unit despite operating in a highly
constrained environment. This produces an important qualification to the fragile-economy
literature. Fragility creates significant barriers to green-finance expansion, but it does not
eliminate institutional capacity to develop green-finance systems. Local financial institutions
can provide an intermediary structure through which external climate resources, technical
assistance, and local financing can reach households, farmers, and enterprises. Partnerships
appear particularly important in this process. AMB's partnership with the World Bank and
UNOPS enabled the distribution of more than 85,000 off-grid solar systems during 2024-2025.
The experience therefore supports the literature's emphasis on blended finance, risk-sharing,
and external institutional support in fragile contexts. The findings also reinforce the argument
that financing alone is insufficient. AMB's participants emphasized that technical assistance is

necessary for ESRM, classification, monitoring, impact measurement, and climate-risk
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assessment. Green-finance development in fragile economies therefore requires both financial

resources and institutional infrastructure.
4.11.5 Institutional Implications

The findings have implications for understanding the capacity of microfinance
institutions to operationalize green finance. First, green finance can be integrated into
microfinance without abandoning the institution's financial-inclusion mandate. AMB's green
products target households, farmers, microenterprises, SMEs, and other underserved groups.
This links environmental objectives with the existing purpose of microfinance rather than

treating green finance as a separate banking activity.

Second, institutional adoption requires more than green products. AMB's experience
shows that products must be supported by environmental policies, E&S risk management,
classification procedures, governance, staff capacity, partnerships, and data systems. The
development of the SCA Unit and the integration of E&S screening into credit processes

demonstrate this institutional dimension.

Third, partnerships can compensate partly for financing and technical constraints. The
scale of YEEAP demonstrates the potential of combining AMB's distribution capacity with

international development financing and technical support.

Fourth, measurement capacity is now a critical institutional priority. AMB has
progressed from identifying green activities toward building systems for classification and
reporting. The next institutional step is to establish standardized baseline and follow-up

indicators that measure actual client-level economic, environmental, and social change.

Fifth, the microfinance model offers a potential channel for reaching clients that
conventional green-finance mechanisms may not reach efficiently. AMB's rural branch
network, client relationships, and existing financing infrastructure allow green technologies to
reach smallholders, households, and microenterprises. This institutional role is particularly
relevant in Yemen, where formal climate-finance access remains limited and external funding

often requires local implementation partners.

Overall, the findings suggest that AMB's institutional position is best characterized as
substantially adopted and operational, but still developing in measurement maturity and scale
financing. This distinction is more informative than classifying the Bank simply as either a

green-finance institution or a conventional financial institution.
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4.12 Chapter Summary

This chapter presented and integrated the quantitative, documentary, and qualitative
findings of the study for the period 2023-2025. The findings demonstrate that AMB has made
substantial progress in adopting green finance. Adoption is evident across green financial
products, portfolio allocation, policies and ESG practices, partnerships, and institutional
capacity. The Bank developed green financing for agriculture, renewable energy, water
efficiency, and clean mobility. Its cumulative green-finance portfolio reached 1,866 projects
valued at more than YER 6.3 billion by the end of 2024, while green financing represented
19% of the reported portfolio.

Institutional adoption also progressed during the study period. AMB developed its
Environmental and Social Policy in 2023, strengthened its ESRM framework in 2024, and
established and operationalized the SCA Unit in 2025. E&S screening, exclusion criteria,
governance mechanisms, staff training, and sustainability reporting strengthened the

institutional basis for green finance.

The client-level findings indicate economic outcomes in income, business growth,
productivity, and employment. Post-disbursement evidence indicates that 65% of surveyed
clients reported increased household or business income, 48% reported business or agricultural
expansion, and 35% reported creating new local jobs. Environmental outcomes were strongest
in renewable-energy and clean-technology adoption. AMB distributed 40,000 SHS in 2024 and
a further 45,000 solar-energy sets in 2025. Green financing also supported solar irrigation,
water-efficient technologies, greenhouses, and electric mobility. Social outcomes centered on
energy access, household welfare, cost savings, and resilience. YEEAP provided clean-energy
access to 40,000 direct beneficiaries in 2024, with approximately 160,000 indirect
beneficiaries. The evidence indicates that solar access improved household lighting, supported
education and essential services, reduced dependence on conventional energy, and contributed

to household and enterprise resilience.

The qualitative findings added explanatory evidence to the documentary and
quantitative results. The SCA Unit described AMB's transition from individual green initiatives
toward an institutional system supported by products, policies, E&S risk management,
partnerships, governance, and staff capacity. The interviews also identified constraints related
to long-term green financing, technology costs, data quality, verification, impact measurement,

currency volatility, liquidity, and the operating conditions of remote and conflict-affected
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areas. The mixed-method integration showed substantial convergence between AMB
documentation, quantitative indicators, and interview evidence concerning green product
adoption, portfolio expansion, renewable-energy deployment, energy access, and economic
outcomes. Interviews were particularly valuable in explaining the institutional mechanisms
behind the quantitative results. The principal divergence concerned impact measurement. AMB
has developed stronger systems for identifying and reporting green-finance activities than for
measuring standardized client-level environmental impacts. In particular, client-level fuel
savings, resource savings, and COz-equivalent reductions are not yet systematically measured

across the full portfolio.

The chapter therefore provides direct answers to both research questions. First, AMB
has substantially adopted green finance across its products, portfolio, policies and ESG
practices, partnerships, and institutional capacity, although some systems remain under
institutional consolidation. Second, its green-finance practices have generated documented
socioeconomic, environmental, and social outcomes at the client level, with the strongest
evidence relating to income, business expansion, employment, renewable-energy adoption,
energy access, cost savings, and resilience. The findings also establish an important
qualification for the study. AMB's green-finance adoption is more advanced than its client-
level impact measurement. This distinction is central to understanding the Bank's position in
green finance and provides the basis for the conclusions and recommendations developed in

the following chapter.

164



CHAPTER FIVE
CONCLUSION AND RECOMMENDATIONS

5.1 Introduction

This chapter concludes the study by synthesizing the findings on AMB’s adoption of
green finance and the socioeconomic and environmental outcomes associated with its practices
during 2023-2025. It brings together the quantitative, documentary, and qualitative evidence
presented in Chapter Four and provides a direct response to the two research questions. The
chapter then proposes recommendations based on the identified institutional strengths,

implementation gaps, and measurement limitations.

5.2 Summary of the Study

This study assessed the extent to which AMB adopted green finance practices and
examined the measurable socioeconomic and environmental outcomes associated with those
practices at the client level in Yemen during 2023-2025. The study addressed a gap in the
literature concerning the institutional application of green finance within a microfinance
institution operating in a fragile and conflict-affected economy. A convergent mixed-methods
approach was used. Qualitative evidence was collected through semi-structured interviews
with staff of AMB’s Sustainability and Climate Action (SCA) Unit, while quantitative and
documentary evidence was obtained from AMB’s annual reports, the 2024 Sustainability
Report, relevant project and portfolio records, and selected external sources. The two evidence
streams were integrated through triangulation to assess both institutional adoption and client-

level outcomes.

The findings show that AMB has adopted green finance to a substantial extent.
Adoption is evident across the five dimensions of the independent variable: green financial
products, green portfolio allocation, policies and ESG practices, partnerships, and institutional
capacity. AMB developed and expanded green financing for sustainable agriculture, renewable
energy, water efficiency, and clean mobility. By 2024, the Bank reported 1,866 cumulative
green-finance projects valued at more than YER 6.3 billion. Institutional adoption also
developed progressively during the study period. AMB introduced its Environmental and
Social Policy in 2023, strengthened its Environmental and Social Risk Management framework

in 2024, and established and operationalized the SCA Unit. Environmental and social
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considerations were incorporated into financing and risk-management processes, while staff
capacity was strengthened through training. Partnerships were a major mechanism for
implementation and scale. The YEEAP partnership with the World Bank and UNOPS
supported the distribution of 40,000 solar-energy sets during 2024 and a further 45,000 during
2025. The intervention expanded clean-energy access among households and SMEs and

supported the decentralized solar-energy market in Yemen.

The findings also demonstrate measurable and documented client-level outcomes.
Economically, post-disbursement evidence indicates that 65% of surveyed clients reported
increased household or business income, 48% reported expansion of business or agricultural

production, and 35% reported creating new local jobs.

Environmentally, the strongest evidence concerns renewable-energy and clean-
technology adoption. AMB financed solar systems, solar-powered irrigation, water-efficient
technologies, greenhouses, and electric mobility. The evidence supports reduced dependence
on conventional energy, but client-level fuel savings and CO--equivalent reductions were not

systematically measured across the entire portfolio.

Socially, the strongest outcome was expanded access to clean energy. YEEAP reached
40,000 beneficiaries in 2024 and continued its implementation in 2025. The reported effects
included improved household living conditions, access to lighting, support for children's
education, lower dependence on conventional energy, and improved continuity of SME

activities.

The qualitative findings complemented the quantitative evidence. The SCA Unit
described AMB as moving from individual green initiatives toward a more structured
institutional green-finance model. At the same time, participants identified remaining
constraints in long-term green financing, impact measurement, data integration, verification,
and portfolio-level monitoring. The principal conclusion is therefore that AMB has established
substantial institutional and operational foundations for green finance, and its practices are
associated with observable client-level economic, environmental, and social outcomes.
However, its capacity to measure and verify client-level impacts has not yet developed to the
same level as its capacity to identify and finance green activities. The SCA Unit explicitly
identified the transition from reporting green-finance volumes toward reporting credible

environmental outcomes as a continuing institutional priority.
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5.3 Recommendations

Based on the findings, the study recommends coordinated action by AMB and relevant
stakeholders to move green finance in Yemen from project-level adoption toward institutional

scale, measurable impact, and wider market development.

For the bank, AMB should strengthen its green-finance framework by completing the
integration of green-finance classification, ESG, and environmental and social screening into
its core banking, credit, and reporting systems. The Bank should establish measurable annual
targets for green portfolio share, financing volume, beneficiaries, priority sectors, and client-

level outcomes.

AMB should also establish a standardized impact-measurement system based on
baseline and follow-up data. The system should track income, business performance,
employment, energy access, fuel consumption, resource savings, clean-technology adoption,
and relevant CO»-equivalent indicators. Technology-specific indicators should be used because

solar, irrigation, agriculture, and electric mobility require different measures of impact.

The Bank should continue expanding products that respond to Yemen's climate and
energy needs, particularly solar financing, climate-smart agriculture, water-efficient
technologies, clean mobility, and green enterprise financing. These products should remain
accessible to rural communities, low-income households, farmers, women, youth,

microenterprises, and SMEs.

AMB should strengthen its institutional capacity through continuous staff training in
green-finance classification, ESG, climate risk, environmental and social risk management,
impact measurement, and verification. It should also establish an integrated green-finance

dashboard linking financing data with economic, environmental, and social outcomes.

For development partners and donors, development partners should provide AMB
with long-term and concessional financing, guarantees, risk-sharing mechanisms, and technical
assistance to support the expansion of green finance in Yemen. Financing support should be
accompanied by assistance in impact measurement, climate-risk assessment, environmental
and social safeguards, data systems, and independent verification. Partners should also support
AMB in developing financing mechanisms suitable for underserved clients and climate-

vulnerable sectors where conventional financing remains difficult to access.
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For climate-finance institutions, climate-finance institutions should strengthen access
to dedicated climate resources for Yemeni financial institutions with demonstrated
implementation capacity. Accreditation and direct-access mechanisms should be supported
where appropriate, together with technical assistance required to meet fiduciary,
environmental, social, and impact-management requirements. Greater use of blended finance,
guarantees, and risk-sharing mechanisms would help reduce the financing risks associated with

green investments in Yemen's fragile operating environment.

For the central bank and relevant government institutions, relevant authorities
should support the development of a regulatory and policy environment that encourages green
finance while maintaining financial stability and inclusion. This should include clearer national
guidance on green-finance classification, ESG requirements, environmental and social risk
management, and reporting standards. Government institutions should also improve
coordination between financial-sector policies, renewable-energy policies, agricultural
strategies, and national climate priorities. Consistent standards would enable financial
institutions to develop products that correspond with national environmental and development

priorities.

For microfinance and financial institutions, other financial institutions in Yemen
should consider developing green-finance products suited to households, microenterprises,
farmers, and SMEs. Collaboration among financial institutions could support knowledge
sharing, common classification approaches, impact indicators, and market development.
Microfinance institutions can play a particular role in extending green finance to clients who

may remain outside conventional green-finance markets.

For renewable-energy and technology providers, technology providers should work
with financial institutions to develop affordable, reliable, and financeable clean-energy
solutions. Standardized technical specifications, warranties, after-sales services, and
performance information would reduce financing and verification risks. Closer cooperation
between financial institutions and technology providers can also improve the assessment of

expected energy, cost, and environmental outcomes.

For research and academic institutions, researchers should strengthen the evidence
base on green finance in Yemen through longitudinal studies that collect baseline and post-

financing data. Future research should examine client-level income, employment, business
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performance, energy expenditure, fuel displacement, resource savings, resilience, and
environmental outcomes. Independent research should also assess the effectiveness of different
green-finance instruments and identify which products generate the strongest socioeconomic

and environmental outcomes.
Overall recommendation

The development of green finance in Yemen should not depend on AMB alone. It
requires coordination among financial institutions, regulators, government institutions,
development partners, climate-finance institutions, technology providers, and researchers. The
immediate priority should be to strengthen the link between green-finance resources,
institutional systems, client access, and measurable outcomes. This would allow AMB and its
partners to move beyond demonstrating green-finance activity toward demonstrating its
contribution to sustainable economic development, environmental improvement, and financial

inclusion in Yemen.
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APPENDICES

Appendix 1: Semi-Structured Interview Guide

Study Title: Assessing AMB’s Green Finance Practices and Their Client-Level
Socioeconomic and Environmental Outcomes in Yemen

Purpose of the Interview: This semi-structured interview is designed to collect primary
qualitative evidence from staff of Al-Amal Microfinance Bank’s Sustainability and Climate
Action (SCA) Unit who are directly involved in the design, implementation, coordination,
monitoring, or reporting of green finance activities.

The interview is structured around the two study objectives:
1. To investigate the extent to which AMB has adopted green finance practices across its
products, policies, and portfolio.
2. To assess the measurable socioeconomic and environmental impacts of AMB’s green
finance practices at the client level.

A purposive sampling approach will be used to select participants whose roles provide
direct knowledge of AMB’s green finance activities and their implementation.

Section A. Participant Profile

1. What is your current position and role within AMB?

2. How long have you been involved in sustainability, climate action, green finance, or
related activities at AMB?

3. What are your main responsibilities related to green finance or climate-related
initiatives?

4. What aspects of AMB’s green finance activities have you been directly involved in?

Section B. AMB’s Adoption of Green Finance Practices

B1. Institutional Adoption
5. How would you describe AMB’s current position in adopting and implementing green
finance?

Probes:

e When did AMB’s green finance efforts become a defined institutional activity?
e What were the main factors that motivated AMB to engage in green finance?

e How has the approach evolved during 2023-2025?

6. To what extent has green finance been incorporated into AMB'’s institutional strategies,
plans, and operations?

Probes:

e I[s green finance reflected in institutional strategies or policies?
e Are there specific targets or priorities?

e  Which departments are involved?
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Section C. Green Financial Products

7. What green financial products or financing mechanisms has AMB developed or
implemented during 2023-2025?

Probes:

¢ Solar financing

Renewable-energy financing

Clean-energy financing

Green loans

Other environmentally oriented financial products

8. How are these products designed to respond to the financial needs of clients while
supporting environmental objectives?

9. What evidence is available regarding the scale and utilization of these products?

Probes:

Number of clients

Number of loans
Financing value

Target groups

Geographic coverage
Types of financed activities

10. What have been the main challenges in developing or delivering green financial
products?

Section D. Green Portfolio Allocation

11. To what extent has AMB allocated its financing portfolio toward environmentally
sustainable activities?

Probes:

e Volume of green financing
Number of green loans
Share of the portfolio
Target sectors

Changes during 2023-2025

12. What criteria does AMB use to determine whether a financing activity qualifies as
green?

13. Does AMB have systems for identifying, classifying, recording, or monitoring green
financing within its portfolio?

14. What challenges does AMB face in measuring and reporting its green portfolio?
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Section E. Policies, ESG, and Governance

15. What policies, guidelines, or internal procedures has AMB adopted to support green
finance?
Probes:
e Environmental criteria
ESG considerations
Green-finance eligibility criteria
Environmental risk assessment
Exclusion criteria

16. How are environmental and social considerations incorporated into financing
decisions?

17. What institutional mechanisms are used to oversee and monitor green finance
activities?

18. What changes in AMB’s policies or governance systems have occurred during 2023—
2025 to support green finance?

Section F. Partnerships and External Support

19. What partnerships has AMB established to support green finance and climate-related
initiatives?
Probes:
e Donors
Development institutions
International organizations
Government institutions
Technical partners
Climate-finance programs

20. How have these partnerships contributed to AMB'’s ability to implement green finance?

21. What role has external funding or technical assistance played in developing AMB'’s
green finance activities?

22. What partnership or financing gaps currently limit the expansion of AMB’s green
finance activities?

Section G. Institutional Capacity

23. What institutional capacities does AMB currently have to design and implement green

finance?
Probes:
o  Staff expertise
e Training
e Technical systems
e Data management
e Environmental assessment
[ ]

Monitoring and reporting
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24. What training or capacity-building activities have been provided to staff on green
finance or climate-related issues?

25. What capacity gaps remain?

26. In your assessment, how prepared is AMB to expand its green finance activities?

Section H. Client-Level Economic Outcomes

27. What economic changes have been observed among clients who benefited from AMB’s
green finance activities?

Probes:

Income

Business growth
Productivity
Employment
Business continuity
Operating costs

28. What evidence does AMB have to support these observed economic outcomes?

29. Are there documented indicators or before-and-after measurements that demonstrate
changes among beneficiaries?

30. Which types of clients or financed activities appear to generate the strongest economic
outcomes?

Section 1. Client-Level Environmental Qutcomes

31. What environmental changes have been observed among clients benefiting from AMB’s
green finance activities?

Probes:

Reduced fuel consumption

Reduced dependence on conventional energy
Adoption of solar energy

Adoption of clean technologies

Energy efficiency

Reduction in carbon emissions

32. Does AMB measure or estimate environmental outcomes such as fuel savings or carbon-
emission reductions?

33. What indicators or methodologies does AMB use to measure these environmental
outcomes?

34. What challenges does AMB face in measuring environmental impact at the client level?
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Section J. Client-Level Social Outcomes

35. What social outcomes have resulted from AMB’s green finance activities?
Probes:
e Improved energy access

Household cost savings

Access to essential services

Improved living conditions

Economic resilience

Community resilience

36. Which groups have benefited most from AMB’s green finance activities?

37. Have you observed differences in outcomes among households, microenterprises, rural
clients, women, or other client groups?

Section K. Overall Assessment

38. Based on your experience, what are AMB’s main achievements in advancing green
finance during 2023-2025?

39. What are the main limitations or challenges affecting AMB’s green finance efforts?

40. To what extent do you believe AMB’s green finance practices have produced
measurable socioeconomic and environmental outcomes for clients?

41. What improvements would you recommend to strengthen AMB’s green finance
practices and their client-level impact?

Section L. Documentary Evidence and Verification

42. Which AMB documents or data sources can be used to verify the information discussed
in this interview?
Probes:
e Annual reports
Sustainability reports
Green-finance portfolio data
Project reports
Monitoring and evaluation reports
Partnership reports
Client impact assessments

43. Are there any additional reports, datasets, initiatives, or institutional records that you
consider important for understanding AMB’s green finance efforts and their client-level
outcomes?
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