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Executive Summary

LOBAL FOOD SECURITY CHALLENGES

have evolved. While past efforts successfully

expanded the availability and affordability of
caloric intake in all regions of the world—effectively
reducing the direst forms of hunger—today’s urgent
food security challenges lie in combating malnutrition
by making healthy diets more affordable, and
reversing the environmental degradation caused by
unsustainable food systems. These multidimensional
challenges are most severe in low- and middle-
income countries (LMICs). Today, 2.8 billion people
cannot afford a healthy diet, and 3.5 billion people
suffer micronutrient deficiencies. In addition, food
systems contribute to one-third of greenhouse gas
emissions, and 40 percent of the world’s arable land
is now degraded by aridity. As a result, food systems
impose USD 19 trillion a year in social, health, and
environmental costs globally.

This paper examines the untapped potential of
inclusive finance to help address today’s new food
security challenges. The analysis suggests that the
role of inclusive finance in addressing the pressing
food security challenges of today is two-fold:

First, at the retail level, inclusive finance supports local
financial service providers (FSPs) to tailor their services
to meet investments required by key actors engaged in
specific ‘high-impact’ agricultural value chains (AVCs)
contributing the most to nutrition and sustainability
outcomes in LMICs—mainly smallholder farmers

and agricultural small- and medium-sized enterprises
(agri-SMEs). The unlocked investments allow these

key AVC actors to adopt agriculture technologies
(AgTech) that help them transition to more sustainable

agricultural practices and increase productivity in a
way that improves their livelihoods and results in the
production of more nutritious food that is affordable to
growing low-income populations. The service tailoring
required by FSPs includes defining the right product
features, managing related risks, and developing
strategies to deliver these services conveniently to
these target customers.

Similarly, inclusive finance can also support local FSPs
and local investors to tailor retail finance for AgTech
firms—i.e., companies developing Aglech to address
bottlenecks in those high-impact AVCs mentioned
above. This includes FSP services like working capital
loans, insurance, savings, and payment products for daily
financial management; or impact investor services like
long-term debt or equity required for larger investments.

Tailoring services at the retail level helps reverse
a chronic lack of exposure that formal financial
institutions have to the agriculture sector in LMICs.

Second, at the wholesale level, inclusive finance
supports Development Finance Institutions (DFIs),
donors, and global or regional impact investors to
provide greater flexibility to local FSPs and investors—
i.e., their investees—in adjusting their retail financial
services as explained above. This implies defining
strategies to tailor wholesale finance mechanisms (e.g.,
credit lines, guarantee funds, social bonds, and other
blended finance initiatives) to make sure they have the
right features, such as duration, repayment schedules,
grace periods, interest rates, collateral requirements,
customer due diligence processes, and equity
investment exit strategies.

Enhancing Food Security through Finance-Enabled Food Systems Transformation T



Given its role, inclusive finance is a critical component
of any effort to promote inclusive, sustainable, and
nutritious food systems, helping address the low
AgTech adoption rates observed in LMICs, especially
among key AVC actors. This low adoption rate happens
despite a rise in the development of AgTechs that
address chronic agriculture challenges in LMICs. To
increase Aglech adoption rates, the lack of adequate
financial services at the retail and wholesale levels is
among the most binding constraints that need to be
removed. The analysis presented suggests that often,
current retail and wholesale financial offers do not
match the financial needs that key AVC actors have
when adopting AgTech.

To tackle this, CGAP proposes a multi-step framework
to focus high-level strategies used by local FSPs and
impact investors on more effectively contributing to
food security. The steps in this framework are:

1. Identify and target those high-impact AVCs that
contribute the most to improved nutrition and
sustainability outcomes in a given market;

2. ldentify unique bottlenecks in these high-impact
AVCs and AgTech categories that can address
them;

3. Determine the set of tailored retail and wholesale
financial solutions that respond to the specific
needs of high-impact AVC actors (smallholders
and agri-SMEs) and relevant AgTech firms (those
companies developing AgTech solutions) to
promote greater AgTech adoption.

This paper calls on global and local stakeholders—
including FSPs, DFIs, donors, and impact investors—
to act:

FSPs

FSPs aiming to contribute to food security should
identify and target high-impact AVCs, the key
vulnerable actors in these chains, and those AgTech
firms that provide effective solutions to their
bottlenecks.

This assessment should point out untapped growth
opportunities where proven AgTech solutions can
be applied in high-impact AVC investments resulting
in productivity gains that open new markets.

FSPs should then assess if these key AVC actors
and AgTech firms are represented in their current
customer base and expand or include them as
needed. To do so, FSPs will need to invest in
financial product research and development
(R&D), staffing, information technology (IT), risk
management strategies, and distribution systems
to develop financial products that meet the unique
financial needs and enable AgTech adoption by
high-impact AVC actors.

DFls

DFls should support local FSPs in the R&D process
to understand the requirements faced when
tailoring their financial services to the needs of
high-impact AVC actors and relevant AgTech firms.

This knowledge can be used to adapt wholesale
financial mechanisms (like blended finance
mechanisms that offer credit lines and guarantee
funds) to provide local FSPs more flexibility in
tailoring their retail services.

DFls should also diversify early-stage funding for
AgTech firms in high-impact AVCs, offering more
flexible debt and equity options to help them scale.

Impact investors

Impact investors working at the global or regional
levels should also understand the investment
requirements for AgTech adoption in high-impact
AVCs to tailor wholesale solutions like debt, equity
or social bonds for (1) FSPs to flexibly design
adequate services for high-impact AVC actors; or
(2) AgTech firms providing solutions to high-impact
AVCs that need to invest to make their solutions
more affordable and scalable.
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Donors

Donors can support food security by funding
one-time investments to enhance capacities in a
permanent way by:

Reducing R&D and innovation costs faced by
local FSPs when tailoring services to high-impact
AVC actors and relevant AgTech firms.

Help DFIs and impact investors conduct
assessments to identify high-impact AVCs and
how to make their wholesale financial tools more
flexible in meeting AgTech adoption needs.

Strengthen agricultural extension services,
data collection, and shared digital and physical
infrastructure to help smallholders and
agri-SMEs in high-impact AVCs adopt AgTech
more effectively.

Support AgTech business development services
to improve investment readiness of AgTech firms.

Together, these actions can help scale nutritious and
sustainable food systems, boost AgTech adoption, and
support smallholders and agri-SMEs who are crucial to
sustainable and nutritious food supply in LMICs.

Inclusive finance—when aligned with the new
priorities in food system transformation efforts—
can move beyond access to finance and become a
transformative force for food security.

Enhancing Food Security through Finance-Enabled Food Systems Transformation



Introduction

VER THE DECADES, THE GLOBAL FOOD

security challenge has evolved. Financial

services must take a new approach to
contribute to food security goals. Food security is no
longer only about hunger—or ‘acute food insecurity’,
where people do not have the minimum caloric intake
to survive. The new global challenges to food security
are increasingly about addressing a growing problem
of malnutrition and environmental and resource
degradation—issues that affect a large share of the
global population, mainly in low- and middle-income
countries (LMICs) (IFPRI, 2024; FAQ, 2024; OECD, 2021).

It is increasingly apparent that the next frontier

of food security improvements requires financial
solutions to unlock investments that more
intentionally enable sustainable productivity gains

in certain ‘high-impact’ agricultural value chains
(AVCs). Investments in these high-impact AVCs are
more effective in producing diverse and affordable
nutritious food in a sustainable way, making it
accessible to most low-income populations (Wineman
et al., 2024; IFPRI, 2024, FAO, 2024).

Inclusive finance has a crucial role to play
in enabling these types of investments.

This working paper synthesizes how inclusive

finance can more effectively support nutritional and
sustainability outcomes as priorities in global food
security efforts. Inclusive finance is defined here as all
public and private sector efforts to improve the value
and viable delivery of financial services, such that these

Enhancing Food Security through Finance-Enabled Food Systems Transformation

services are used by, and benefit, those vulnerable
segments of the population (individuals or enterprises)
that continue to be underserved by—or excluded
from—formal financial markets.

The role of inclusive finance in addressing today's
pressing global food security challenges is to
generate retail and wholesale financial solutions
that enable key vulnerable actors—mostly women
who are smallholder farmers or work in agri-SMEs
and participate in high-impact AVCs—to adopt

new agricultural technologies (AgTechs) being
developed in LMICs. These AgTechs can bring local
solutions to chronic bottlenecks in high-impact
AVCs. And by scaling their adoption among these
key vulnerable AVC actors, inclusive finance enables
the latter to transform their production, processing
and distribution processes, to offer more affordable,
nutritious, and sustainably produced food in local
markets and feed low-income populations.

AgTech firms (i.e., those companies developing AgTech
solutions) can use financial services from financial
service providers (FSPs) and local impact investors. FSPs
usually have a competitive advantage to serve AgTech
firms by offering shorter-term debt for working capital
and other financial services like insurance, payments,
and savings to manage daily financial needs. However,
FSPs rarely offer equity. Local impact investors by
contrast usually have an edge over local FSPs when
offering longer-term debt, usually for larger investments,
in addition to offering equity.



It is important for inclusive finance efforts to understand
evolving global food security challenges if they are

to effectively tailor financial solutions in a way that
enables the nutritional and sustainability outcomes
being prioritized. Food security is a multidimensional
concept that requires food to be physically available,
economically accessible, and nutritious—consistently
over time (FAQ, 2024). While food security has long been
a global development priority, the challenges affecting
its various dimensions—availability, affordability,
nutrition, and sustainability—have evolved.

Over the past decades, efforts to tackle food security
have largely centered on the availability and economic
accessibility dimensions. This has led to investments

in certain AVCs—mainly cereals like wheat, maize, rice,
soy—that have led to important productivity gains. As
a result, these key staples are more widely available and
affordable globally, ensuring that people have enough
caloric intake. This has addressed acute food insecurity,
the direst form of hunger, in most parts of the world
(Barret, 2020).

This is not to say that acute food insecurity no longer
happens. It does, and it requires urgent action.
However, it is no longer a food system issue, but rather
a social protection one. Unfortunately, increasing
violent conflict across the world is the main cause for
the rise in acute food insecurity. Addressing it requires
the design of flexible, efficient, and well-funded

social protection interventions such as food and cash
transfers. These interventions are key to serving the
estimated 730 million people affected by acute food
insecurity (FAO, 2024, Barret, 2020).

Food system transformation efforts are concerned
with addressing the growing problems of malnutrition
and environmental and resource degradation. Globally,
about 3.5 billion people suffer from micronutrient
deficiencies; 2.8 billion cannot afford a healthy diet,
even if they want to eat better; and 70 percent of

the world's overweight and obese population reside

in LMICs. In addition, 40 percent of the globe's
arable land is degraded by aridity, and current global
food systems are responsible for a third of global
greenhouse gas (GHG) emissions (Barret and Gomez,
2025; FAQ, 2024; UN 2024 Barret, 2020).

These challenges are placing a heavy toll on countries'’
health systems and their ability to feed themselves in the
future. As a result, current global food systems impose
about USD 19 trillion per year on health, social, and
environmental costs (Rockefeller Foundation, 2025).

Food system transformation efforts are now focusing
on producing more affordable, nutritious food in a
sustainable way—especially for local food markets

that cater to low-income people. Currently, the local
food industry in these markets often uses mostly highly
caloric ingredients for its processing activities, given
that these ingredients are more affordable. Conversely,
relatively little investment has been made in those AVCs
producing highly nutritious ingredients for domestic
markets in LMICs. As a consequence, productivity in
these AVCs remains low, making nutritious ingredients
more expensive, less utilized by the food industry, and
less affordable for the end customer, especially people
living in poverty (IFPRI, 2024).

This scenario calls for more nuanced and targeted
inclusive finance efforts to contribute to food security.
Greater focus is needed to enable productivity-
enhancing investments in those high-impact
AVCs—e.g., vegetables, fruits, nuts, dairy, poultry—
contributing most to improved nutritional and
sustainability outcomes for low-income populations.

Enhancing Food Security through Finance-Enabled Food Systems Transformation h



FIGURE 1. Prioritizing agriculture investments: Enabling AgTech adoption in high-impact AVCs

THE PROBLEM (simplified)

a Development

e Smallholder farmers and agri-SMEs

are unable to access key AgTechs,
because they are unaffordable, they lack
financing, and they don’'t know which
ones may have more impact/return

ROLE OF INCLUSIVE FINANCE

institutions, donors and
governments are not
clear on what agricultural
value chains contribute
the most to increased
food security in the local
context, so their support
is diluted across the
whole agriculture sector

Tailored retail financial
services for smallholders
and firms

All agricultural value chains (AVCs)

High-impact AVCs

) )

Smallholder farmer

High-impact AVCs

AgTech solutions:
technologies,
Innovations, and
Management practices

Key AgTechs are unable
to develop right offering
at affordable prices,
they lack capital to scale
in those AVCs that
contribute the most to
food security

Key AgTech

companies

Other
AgTechs

Tailored retail debt and
equity for firms

‘. Key AgTech Local impact i
Local FSPs ; companies investors :
""""""" ‘ AgTech solutions: o
technologies, Innovations,
and Management practices

Role of inclusive finance:

0 At the retail level, local FSPs can
offer tailored financial solutions
to smallholders and agri SMEs

in high-impact AVCs to enable
them to adopt relevant AgTechs
to increase productivity and more
sustainable agricultural practices

e At the retail level, local impact
investors can offer tailored
debt and equity to key AgTechs
companies and Agri-SMEs to
enable investments that make
their solutions more affordable for
their end-customers engaged in
high-impact AVCs

Tailored wholesale finance for local
FSPs and investors to on-lend

o At the wholesale level, DFls and
global impact investors can offer
tailored blended finance solutions
(e.g. credit lines, guarantee funds,
and social bonds) that provide
local FSPs and impact investors
with more flexibility to meet the

needs of their end-customers
engaged in high-impact AVCs

Note: One root cause of the pressing challenges to global food security is the lack of adoption of key AgTech by those actors engaged in high-
impact AVCs. Inclusive finance is necessary to unlock investments required to promote such AgTech adoption at scale.

Source: Authors.
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Defining Priority Investments
for Improved Food Security

ESPITE THE COMPLEXITY OF GLOBAL
food security challenges, there are important
trends in innovation that are making inclusive
finance efforts more effective in enabling AVC
investments that result in improved nutritional
and sustainability outcomes. This prioritization is
important. Financial services should be tailored
to the unique needs of key actors participating in
high-impact AVCs, supporting them to adopt the right
AgTech solutions for productivity gains and that result
in the desired outcomes.

Innovations in Agricultural Policy
Analysis Help Identify Which
AVCs to Prioritize for Investment

There are advances in agricultural policy analysis that
can help inclusive finance initiatives to concentrate
their efforts and identify high-impact AVCs. General
equilibrium models such as IFPRI's RIAPA and FAQO's
MAFAP leverage growing data from national agricultural

accounts. They model the effects that increasing
investments and productivity in different AVCs would
have on all dimensions of food security, including
nutrition and sustainability.

These models help unpack complex impact pathways
as they estimate the net effect of investments that
increase productivity in various AVCs on farmer
incomes, rural wages, employment, local food prices,

and GHG emissions. The net effects are used to predict
improvements in nutritional and environmental outcomes
at the national and sub-national levels, and to identify
those AVCs that contribute the most to these outcomes
(see Fuglie et al. 2022; Sanchez and Cicowiez, 2022).

These models can inform discussions between
inclusive finance initiatives and local agriculture policy
leaders in each country to validate and build consensus
around which are those high-impact AVCs contributing
the most to improving nutritional and environmental
outcomes. This helps prioritize public and private
investments in these AVCs. Examples of high-impact
AVCs may include vegetables, fruits, nuts, pulses,
poultry, dairy, among others. However, these tend to be
country-specific, and may not always include important
cash crops like, for example, coffee, cocoa, or rice for
export or the wealthier local customers.

Building consensus on which are high-impact AVCs in
each country context is important for inclusive finance
efforts. Narrowing the analysis to these high-impact
AVCs is essential for inclusive finance interventions
aiming to promote more nutritious and sustainable
food systems. The bottlenecks and investments
required for high-impact AVCs will be very different
from AVCs with lower impact on desired outcomes.
Consequently, the features of the retail and wholesale
financial services that respond to the needs of those
key actors participating in these high-impact AVCs will
also differ.

Enhancing Food Security through Finance-Enabled Food Systems Transformation 7
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Identifying AgTechs that Address
Bottlenecks in High-Impact AVCs

Another trend over the past decade consists of a wave
of AgTech innovations in LMICs offering local solutions
to local problems within AVCs, from production and
processing to commercialization and distribution.
Inclusive finance initiatives should prioritize financial
services that enable the scalable adoption of AgTech
solutions designed to overcome bottlenecks faced by
high-impact AVC actors.

We define these AgTech innovations broadly to include
all agriculture technology innovations that improve
productivity and efficiency along all value chain
segments. Examples of such AgTechs include (not
exhaustively):

Regenerative agricultural practices that show
promise to improve productivity levels in a more
sustainable way (Kozloski et al. 2024);

Innovations in inputs such as high yielding seeds
and bio fertilizers (CGIAR, 2023);

Solar-powered irrigation and mechanization that
increase production and productivity while cutting
carbon emissions (Balasubramanya, 2024),

« E-platforms that more efficiently link producers with
input providers, off-takers or FSPs (GSMA, 2019).

These AgTechs are aggregated in our analysis below in
categories defined by the AgBase Platform, ensuring
the application of widely used terms in the AgTech
industry.

Investments in these types of AgTechs are picking
up post-pandemic, reaching close to USD 30 billion
globally by 2023, up from USD 13 billion in 2021
(Beanstalk AgTech, 2023).

However, most of these AgTech solutions are being
adopted in AVCs that are more profitable and
well-organized, but with fewer linkages to low-income
livelihoods and food markets that cater to low-income
populations. Inclusive finance is needed to develop

financial solutions that allow key actors in high-impact
AVCs to adopt AgTech that can realize sustainable
productivity gains that make these AVCs more
economically viable. These include working capital to,
for example, adopt regenerative agricultural practices
and bio-inputs; or investment credit to purchase
solar-powered irrigation and mechanization services,
among others.

The Economic Viability of
Investments in High-Impact AVCs
is Improving

The viability of inclusive finance interventions
supporting investments in high-impact AVCs relies on a
growing demand for nutritious and sustainably produced
food for consumers in local markets in LMICs. This rising
demand is represented by the following trends:

1. As LMICs experience urbanization and income
growth, there's a discernible shift in dietary patterns.
Consumers in general increasingly demand more
diverse and nutritious foods, including fruits,
vegetables, dairy, meat, and legumes. For example,
the availability of micronutrient-rich food is
expected to grow by 46 percent by 2050 in South
Asia (FAO, 2023; CGIAR, 2025).

2. Growing school meal programs in LMICs that
require nutritious and locally-produced food are
generating important market signals to local AVC
actors. With an estimated annual global budget
of USD 48 billion, these programs are increasingly
trying to source food from local markets to improve
the lives of smallholder families as primary food
producers and offer sustainable and nutritious food
to children in low-income households (Bundy, et al.
2024; Fonseca et al., 2025).

The challenge that prevents capturing the local
economic opportunities that this rising global demand
of nutritious and sustainably produced food represents
relates to information asymmetries in financial and
agriculture markets that prevent the identification of
which AVCs to invest in and the adequate management
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of production, price, and climatic risks. Inclusive finance
efforts help overcome this challenge, as explained in
the next chapters.

How AgTech Solutions Can Lead
to Better Food Security Outcomes

Building on (1) tools that help prioritize high-impact
AVCs and (2) mapping of the various types of AgTech
active in LMICs, CGAP developed a theory of change
that explains what happens to the different food
security dimensions in a given country once various
categories of AgTech are adopted across high-impact
AVCs (see Figure 2).

Using the AgTech categories developed by the

AgBase Platform, CGAP applied its theory of change

to qualitatively assess how different types of AgTech
solutions can influence various food security dimensions
through changes in production, trade, incomes, food
choices, resiliency, and climate adaptation. These impact
pathways are detailed in the Annex.

The conclusion of this impact pathway analysis is
shown in Figure 3. Based on the agriculture market
system literature, the analysis shows how strongly
the adoption of different AgTech categories in AVCs
can positively affect each food security dimension.
This is based on the number of those AVC segments

FIGURE 2. Theory of change: How finance-enabled AgTech adoption impacts food security outcomes
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Climate-smart
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Note: This theory of change helps explain how different AgTech categories can reduce constraints across different AVC segments. Reducing the
constraints in each AVC segment leads to different effects on food system intermediate outputs, and then on food security dimensions, with

final outcomes on people’s food security.

Source: Authors.
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that see their constraints reduced once the AgTech

is adopted. Highly relevant AgTech for nutritious and
sustainable food systems include ag biotech, bioenergy
and biomaterials; farm robotics, mechanization and
equipment; agriculture market places; agriculture
fintech with bundled financial services; and novel
farming systems. See Annex for examples.

Implications for
Inclusive Finance

Understanding which AgTech categories best address
the bottlenecks in high-impact AVCs enables inclusive
finance initiatives to prioritize. FSPs can assess the
particular financial needs for key actors in these
high-impact AVCs to adopt the relevant AgTech. This
would result in productivity gains that translate into more
affordable and sustainably produced nutritious food.

In summary, the subsections presented earlier illustrate

a thought process that seeks to help inclusive finance

initiatives:

1. Identify high-impact AVCs and understand their
bottlenecks;

2. Identify AgTech solutions that address their
bottlenecks;

3. Ideate tailored financial solutions that meet the
investment requirements for scaling adequate
AgTech adoption in high-impact AVCs, leading to
better food security outcomes.
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FIGURE 3. Expected incidence of the adoption of various AgTech categories on each food security dimension
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Beverage plant-based proteins, cultured & lab
grown meat/proteins, food additive
solutions

Logistics, Tech-enabled food & ag storage

Transportation,
Warehousing,
Infrastructure

solutions, smart contracts & digital
certification, tech-enabled food & ag
logistics & transportation
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Note: The Harvey balls are a qualitative representation of how many of the bottlenecks typically found in AVC segments (for example, input,
production, aggregation, distribution) are addressed by each AgTech category. The higher the coverage of the Harvey balls, the stronger the

incidence of the AgTech category in promoting a given food security dimension.

Source: CGAP analysis.
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The Role of Financial Services in
Addressing Global Food Insecurity

HE ROLE OF INCLUSIVE FINANCE IN

addressing today'’s pressing global food security

challenges is to generate wholesale and retail
financial solutions that enable key vulnerable actors,
like smallholder farmers and agri-SMEs, participating
in high-impact AVCs to adopt new AgTech being
developed in LMICs. AgTech can bring local solutions
to chronic bottlenecks in high-impact AVCs. And by
scaling their adoption among these key vulnerable
AVC actors, inclusive finance enables the latter to
transform their production, processing and distribution
processes to offer more affordable, nutritious, and
sustainably produced food in local markets that cater
to low-income populations.

Low AgTech Adoption Limits
Food Security

Despite growing momentum in AgTech innovation

in LMICs, adoption rates remain low compared to
high-income countries (Fox and Signe, 2022). Where
adoption does occur, it is restricted to the few highly
profitable AVCs that tend to have few linkages to the
livelihoods of low-income people and low impact

on food security indicators at the national level.
These low AgTech adoption rates have contributed
to a decrease in the Total Factor Productivity growth
rate of agriculture in LMICs, from 2.2 percent in the
early 2000s to 1 percent by the end of the 2010s,
which, in large part, prevents the desired food system
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transformation for food security (Morgan, Fuglie and
Jelliffe, 2022).

Evidence suggests that access to adequate financial
services is a crucial enabler of AgTech adoption—
allowing farmers, cooperatives, agri-SMEs and other
value chain actors, and AgTech firms (those companies
developing AgTech) participating in high-impact AVCs
to make the necessary investments to apply these
technologies effectively and sustainably (Ruzzante et
al., 2021; FAQ, 2024).

The challenge, as explained in sections below, is that
most FSPs experience chronic constraints in serving
high-impact AVCs, and the agriculture sector in
general, relative to more informal financial mechanisms
led by agribusinesses, local money lenders, and

family and friends (ISF Advisors, 2019). The formal
financial system'’s low exposure to the agricultural
sector in LMICs constitutes a crucial barrier to AgTech
generation and adoption.

Financial Constraints are a Major
Barrier to Scalability

To better understand the financial constraints faced
by AgTechs to scale in LMICs, CGAP conducted
interviews with 36 different AgTech firms across India,
Indonesia, and Kenya—major AgTech hubs in LMICs.
This was complemented with additional interviews



with 16 AgTechs from Cambodia, Tanzania, Senegal,
Colombia, and Guatemala. The goal was to assess,
more granularly, how important financial constraints
are, compared to other types of constraints, when
scaling AgTech adoption.

The firms in the sample represent AgTech categories
that are beyond the proof point stage. That is, the
selection criteria intentionally focus on constraints
faced by proven AgTech solutions that now prioritize
scaling with the help of more mainstream local FSPs
and investors. Therefore, the analysis excludes issues
faced by AgTechs in early development, or incubation,
stage, where recent studies suggest good financing

options are available, mainly driven by donors supporting

start-ups (Brighter Bridges, 2025). The sample of

AgTechs is also restricted to categories that have shown

strong potential impact on nutrition and sustainability
outcomes, as per analysis in the previous chapter.

Results show that one of the primary challenges
hindering the adoption, growth, and scalability of
AgTech is accessing adequate financial services to:

1.
2.

Invest in AgTech R&D and firm growth; and

Finance AVC actors who need financial services
(credit, payment, savings, or insurance) to adopt
AgTech solutions to enhance their productivity and
efficiency.

Figure 4 presents the type and number of challenges
self-reported by AgTech firms across the various
categories analyzed. The interviews revealed that not
only is the number of financial constraints reported
larger relative to non-financial constraints, but that the
growth potentially achieved by reducing these financial
constraints is higher.

FIGURE 4. Type and number of constraints reported by AgTech companies surveyed by CGAP in Indonesia, India,

and Kenya

Financial challenges

Regulatory & Policy
Challenges

Tech, Infrastructure
& Adoption

Market, Ecosystem
& Innovation
Related Challenges

Business Model
& Operational
Challenges

Novel Farming
Systems
42

Agriculture
Marketplace
43

Ag Biotech,
Bioenergy &
Biomaterials
45

Farm Robotics,
Mechanization
& Equipment
44

Agriculture FinTech:
Bundled Financial

External Risks &

Services

Uncertainties

Source: Authors.
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Structural Mismatches in
Financial Supply Chains

CGAP’s analysis of these constraints faced by AgTechs

in LMICs suggests that the way financial supply chains
tend to be structured—both at the wholesale and retail
levels—often does not align with the specific investment
needs of AgTech firms and actors in high-impact AVCs.
This mismatch between financial products and needs on
the ground is illustrated in Figure 5.

At the wholesale level, the existing wholesale financing
mechanisms already mobilized to support agriculture
and food security, upon which local FSPs rely to
on-lend to the agriculture sector—such as credit lines,
guarantee or equity funds, and social bonds—tend not
to have the right terms, repayment schedules, interest
rates, guarantee requirements, or exit strategies that
match investments needed to scale AgTech adoption in
high-impact AVCs. This is likely the result of a mismatch
between (1) perceived and actual risks and (2) expected
returns and feasible returns.

As revealed by CGAP’s analysis with AgTech and
financial sector stakeholders, these investment needs
typically imply longer duration and grace periods, more
flexible cashflow-based repayment schedules, and
require alternative forms of collateral, such as forward
contracts, warehouse deposits, and cashflow history.

These inadequate terms in existing wholesale
financing mechanisms often used by DFls and global
or regional impact investors tend to reduce the
flexibility of local FSPs to tailor their retail products to
match the financial needs of high-impact AVC actors
and relevant AgTech firms.

At the retail level, even when wholesale-level financial
mechanisms are suitably tailored, local FSPs and
impact investors often face capacity constraints and
limited incentives to adapt retail financial services to
high-impact AVC actor needs, hindering the adoption
of AgTech.

FIGURE 5. Key bottlenecks in the financial supply chain preventing investments for inclusive, nutritious,

and sustainable food systems

Wholesale: second-tier financial institutions
Credit Lines, Guarantee Funds, Bonds,
Investment Funds

End users
AgTechs, farmers,
other AVC actors

BOTTLENECK: Terms are stringent for local
FSPs, limiting their flexibility to diversify
investments

BOTTLENECK: High costs to innovating and
tailoring their products (e.g. staff capacity,
IT systems, agent networks) and low

incentives to do so

BOTTLENECK: Lack of accessible,
affordable, well-structured retail financing
meeting their specific needs

BOTTLENECK: Limited reach of key AVC
actors, low AgTech adoption, low impact on
food security

Note: Financial supply chains in LMICs face bottlenecks to deliver adequate financial solutions at the wholesale and micro market levels that
respond to agricultural investment needs. These bottlenecks explain the limited exposure to agriculture.

Source: CGAP analysis.
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Furthermore, these same capacity constraints apply
when FSPs consider lending to AgTech firms directly,
either through debt or equity, hindering their ability
to improve the efficiency and affordability of their
solutions.

Most FSPs do not know and have not served these
types of customers before. For example, FSPs with
agriculture credit portfolios may know actors in the

coffee value chain well, but may have never worked with

actors in the vegetable value chain. This limits the FSPs’

capacity to design adequate retail financial services, risk
management strategies, and distribution processes that
match these customers’ investment needs.

This chronic constraint faced by FSPs in LMICs helps
explain the limited exposure of the formal financial
system to agriculture in general, and smallholders

in particular, in LMICs. For example, in sub-Saharan
Africa, the share of total formal credit going to the

agricultural sector varies between 3-12 percent. Yet the

contribution of this sector to national Gross Domestic
Product (GDP) can range from 20-40 percent (SAFIN,
2024). Also, in the region, only seven percent of
smallholder farmers' short-term financing needs are
served by formal financial institutions. Other AVC
actors, like agribusinesses, acting as informal lenders,
provide 20 percent of smallholders’ short-term needs
(ISF Advisors, 2019). This persistent financing gap
exists despite the fact that smallholders produce
between 30 to 70 percent of the continent’s food for
local consumption, making smallholders key actors in
high-impact AVCs (Davis, et al. 2024).

These examples suggest that there is a number of
viable investments in the agriculture sector that are
being financed by informal lenders, while formal ones
either consider them too risky and costly, or do not
identify them in the first place.

Building FSPs’ internal capacity to assess and meet
the financial needs of the agricultural sector requires
them to make important investments of their own.
For example, recruiting specialized staff, adjusting
core banking systems, and investing in customer
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and product R&D. FSPs often have little incentive to
make these investments, given the opportunity costs
implied, as more profitable opportunities exist with
other types of customers who are better off. This is
true even when there is a legitimate business case for
serving actors in high-impact AVCs.

This market failure is addressed by inclusive finance
interventions that help FSPs lower the costs of learning
about and serving high-impact AVC actors and
relevant AgTech firms. Providing partial technical and
financial support to cover the experimentation costs
faced by FSPs when tailoring financial services would
incentivize FSPs to explore the new market that these
types of customers represent. This support would also
accelerate the provision of adequate financial services
that enable investments in high-impact AVCs.

The Way Forward: Inclusive
Finance as a Catalyst of
Nutritious and Sustainable Food
Systems

To drive the adoption of relevant AgTech solutions

by key actors in high-impact AVCs, inclusive finance
needs to steer the financial supply chain at the
wholesale and retail levels. Given market failures that
disincentivize local FSPs and investors from investing in
mainstreaming such tailored services, this adjustment
will not happen by itself.

The next section provides high-level insights into how
inclusive finance can promote such changes across
wholesale and retail financial services.



BOX 1. Examples of how inclusive finance can unlock investments that promote Agtech adoption

in high-impact AVCs

Eggoz in India:

Eggoz is an Indian AgTech firm founded in 2017 that
developed a more efficient way of raising layer hens
and packing and transporting fresh eggs to deliver
more affordable high-quality eggs to the domestic
market worth USD 8 billion a year. The cost reduction
implied in Eggoz’s solution is enabling the firm to

tap into this domestic demand in a way that was not
possible before. Furthermore, the fresh eggs value
chain is considered to have high-impact on nutritional
outcomes given the low levels of protein intake among
large parts of the Indian population.

To keep scaling, Eggoz increasingly relies on
outsourcing the egg production and packing process
to smallholder farmers. For this to happen, they
require FSPs to provide adequate working capital and
investment loans to smallholders so that they adopt
this new egg production model developed by Eggoz.
Despite the proven business concept represented

by Eggoz’ USD 11 million yearly revenue and two
rounds of equity investments worth about USD20
million, local FSPs struggle to properly assess the
risks of lending to those farmers working with Eggoz.
FSPs are not familiar with how market, production
and climatic risks are mitigated in Eggoz’ commercial
model. Furthermore, most FSPs’ existing credit offer
has inadequate features related to loan amount,
tenure and repayment schedules and rely on strict
collateral requirements that do not match the realities
of smallholders in India. This is an example of an
AgTech that needs FSPs to offer adequate solutions to
key AVC actors in the fresh eggs value chain in order
to scale AgTech adoption and improve nutritional
outcomes in India.

Agrapp in Colombia:

Agrapp is a Colombian agricultural financial
technology firm (Agfintech) founded in 2018 that
connects investors with smallholder farmers in
need of working capital loans. Its cumulative credit
portfolio of USD 3 million has been financing about
500 smallholder farmers engaged in various AVCs,
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including some that are key to ensure nutritional and
sustainability outcomes, like financing the adoption
of biofertilizers among smallholders in horticultural
value chains.

The main innovation proposed by Agrapp is to reduce
the costs and improve the value of delivering credit

to smallholder farmers. It does so by minimizing the
need for loan officers to visit the plots of farmer
applicants. Agrapp leverages new satellite imagery
and a customer-facing app, to collect key information
remotely and make faster loan approval decisions. By
receiving the geolocation of the farmer’s plot from the
farmer’s cellphone, Agrapp is able to match the plot
with satellite imagery that can go back in time to show
the state of the crop in various seasons. And through
an algorithm that correlates the crop image with
yields, it can estimate the past and current state of the
crop, to assess the farmer’s performance. In addition,
Agrapp leverages Colombia’s progress on open
access to public government records, by using the
plot’s geolocation to verify the title of the plot, and
any pending legal claim on this property; in addition to
checking the farmers’ credit history with the national
credit bureau. Agrapp is also able to accept farmers’
forward contracts as collateral, rather than relying

on physical collateral. And they are charging the loan
interest in a way that coincides with the farmer's cash
flow. This has enabled Agrapp to reduce the loan
approval time to 48 hours, relative to the industry
standard of two-weeks. And they have been able

to reach smallholders that value the more flexible
terms of the credit contract offered with competitive
interest rate.

Agrapp's scale is challenged by the features of
wholesale funds for on-lending, which are too
expensive and short term, and have heavy customer
due diligence requirements. Agrapp is an example

of an FSP making progress in tailoring its services to
actors in high-impact AVCs so they can adopt better
AgTech. However, they face inadequate wholesale
finance mechanisms to increase funds for on-lending.



Tailoring Financial Solutions to the
Needs of AgTechs and AVCs Actors

NCE INCLUSIVE FINANCE INITIATIVES

identify high-impact AVCs and the subset

of AgTech categories that can address their
bottlenecks, the next step in the proposed framework
is to understand the diverse financial needs that would
scale AgTech adoption to tailor solutions accordingly.

CGAP's multi-country analysis of AgTech firms reveals
quite diverse needs across AgTech categories and their
target actors. Understanding these needs is critical for
FSPs to innovate along the financial supply chain and
allow services to match needs.

Figure 6 summarizes the most binding financial
needs for scaled AgTech adoption across the top
five AgTech categories with strongest impact on
nutritional and sustainability outcomes. These needs
vary by business model and stage of maturity, and
are related to both financing for the AVC actors and
AgTech firms. For example:

- Agricultural marketplaces require more short-
term and flexible working capital loans, given the
importance of operational expenses in their total
costs. They also report the lack of access to retall
finance for their customers, smallholders and
agri-SMEs, as another equally relevant financial
constraint for them to scale.

Biotech and mechanization equipment prioritize
longer-term equity that is tolerant of relatively long
R&D and regulatory approval cycles.
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Novel farming systems may need more seed

or angel funding to subsidize efforts to educate
AVC actors on the nature of their solution to

foster adoption. The scale of adoption is equally
constrained by the lack of investment loans for their
customers, smallholders and agri-SMEs.

- Agri-fintechs have as major constraint to scaled
adoption: (1) the lack of data available for their
customers, smallholders and agri-SMEs, that limit
their underwriting ability; and (2) the high customer
acquisition costs given their existing service
distribution and risk management strategies.

Opportunities for Financial
Innovation

Despite the historical challenges FSPs face to serve
AVC actors, there are promising opportunities for
innovation. As digital technologies are mainstreamed in
both the financial and agricultural industries, growing
availability of AVC transaction data is addressing
critical information asymmetries that have prevented
the appreciation of various financial needs, investment
opportunities, and risks faced by AgTech firms and AVC
actors (CGAP, IDH, and UNSGSA, 2020).

The viability of accessing and analyzing such data
is increasing as more countries build and expand
their digital public infrastructure (DPI). This enables
a larger share of the population to have a digital



FIGURE 6. Summary of financial needs reported by 36 AgTech firms interviewed by CGAP in India, Indonesia,
and Kenya
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identity, facilitates payments across all individuals and
economic sectors, and makes it easier to share data

between private and public actors (CGAP, BTCA, GPFI,

and World Bank, 2024).

Making sure these opportunities are captured will
enable local FSPs and different types of investors to

deliver better-tailored retail financial products through:

Digital Innovation: Leverage open data frameworks
that merge agricultural and financial data collected
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by public and private actors to unlock retail finance
for prioritized AVCs by: designing adequate financial
products, alternative credit scoring, more efficient
customer and agent onboarding, risk analysis, and
digitized processes.

Customer-Centric Financial Services: Create
customer-centric internal processes for FSPs to assess
financial needs, partner with agribusinesses and
AgTech firms, pilot tailored products, and secure board
approval for new offerings.



Policy Engagement: Provide supporting evidence

to financial regulators on risk-based and proportional
regulatory reforms that enable financial innovations to
scale and reach relevant AVC actors and Ag Tech firms.
Examples include frameworks for alternative collateral,
reduced reserve requirements for unsecure lending,
and simplified customer due diligence and agent
onboarding requirements.

The case of Agrapp in Colombia (see Box 1) presents
the convergence of inclusive finance intervention areas
that result in more adequate financial services and the
promotion of food security.

To capture these opportunities and generate financial
innovation that improves food security outcomes, the
following chapter explores the role of key global and
local stakeholders in driving collective action.

Enhancing Food Security through Finance-Enabled Food Systems Transformation
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From Insights to Action

A Call to Action:
Deliver Financial Solutions
that Enable Food Security

This paper offers a high-level framework to inform
the strategic focus of inclusive finance initiatives
to contribute to food security efforts. This implies
collaboration among stakeholders like FSPs, impact
investors, DFIs, and donors.

The recommended stakeholder actions presented
below are intended to provide strategic direction,
rather than detailed prescriptions. The guidance
offered is general enough to direct stakeholders
toward agricultural investments that have the greatest
potential to promote more nutritious and sustainable
food systems. At the same time, it intentionally avoids
more prescriptive and detailed operational suggestions,
motivating stakeholders to embark on their own
discovery journey for highly contextual financial
solutions tailored to the realities of food systems
serving local markets in LMICs.

FSPs, impact investors, DFls, and donors can use the
framework presented to:

Prioritize investments in high-impact AVCs that have
the greatest potential to improve pressing nutritional
and sustainability outcomes at the local level.

Identify and support AgTech solutions that
address bottlenecks in high-impact AVCs—such as
low productivity, high food loss, or poor access to
markets and inputs.

Promote financial innovations that tailor financial
services and accelerates the adoption of relevant
AgTech among key high-impact AVCs actors like
smallholders and agri-SMEs.

This working paper outlines several actionable lessons
for these stakeholders:

Local FSPs committed to improving food security
should conduct assessments to identify high-impact
AVCs in their markets and the AgTechs that can
address their bottlenecks, leveraging agricultural
policy tools and consultations with experts described
in this study. In doing so, FSPs can assess if these
high-impact AVCs and relevant AgTechs are being
served in their current agricultural portfolio. This

helps gauge and report their current contribution to
key nutritional and sustainability dimensions of food
security. If such exposure is lacking, they can initiate
market analysis to identify and include this subset of
AVC actors and AgTech firms in their portfolio. If they
do currently serve these actors, they can commit to
expanding that exposure. In either case, they will need
to consider investing in staff capacity development,
IT systems, and R&D to better understand finance and
investment needs among relevant AVC actors. Based
on lessons from their R&D, they will also need to tailor
financial solutions and risk management strategies that
enable profitable portfolio growth as they scale AgTech
adoption in high-impact AVCs.

DFls can support food security outcomes by
conducting assessments that identify how features
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of their wholesale-level financial mechanisms (such as
blended credit lines, guarantee funds) can be modified
in a way that provides greater flexibility to their investee
FSPs in tailoring their retail financial services. These
new wholesale features need to intentionally support
FSPs design retail services that align with the financial
needs of high-impact AVC actors. Those DFls investing
directly in AgTech firms should also consider offering a
greater diversity of early-stage funding, allowing firms
greater flexible between equity and debt solutions.

Impact investors working at the global or regional
levels should understand the investment requirements
for AgTech adoption in high-impact AVCs to tailor
wholesale solutions like long-term debt, equity or social
bonds for (1) investee FSPs to flexibly design adequate
services for high-impact AVC actors; or (2) AgTechs
firms providing solutions to high-impact AVCs that
need to invest to make their solutions more affordable
and scalable.

Donors supporting both the financial and agricultural
sectors can promote food security by subsidizing the
cost of increasing technical capacity to:

1. Accelerate innovation in FSPs by reducing the cost
of R&D needed to tailor retail financial services to
high-impact AVCs and AgTechs needs;

2. Support DFls to better-tailor their wholesale-level
financial mechanisms in order to strengthen local
FSP responses to needs of high-impact AVC actors
and relevant AgTech firms;

3. Strengthen agricultural extension, data collection,
and shared digital and physical infrastructure to
enable actors in high-impact AVCs to improve their
knowledge of adequate AgTech solutions, such
as regenerative agriculture, satellite imagery for
precision agriculture, solar irrigation;

4. Provide business development support for AgTech
firms relevant to high-impact AVCs to increase the
effectiveness and affordability of AgTech solutions
offered, making AgTechs more investable.

Collectively, these global and local stakeholders can
turn the promise of more nutritious and sustainable
food systems into reality. A crucial area of work is
enabling FSPs and impact investors to generate
financial innovations that overcome the current
limited AgTech adoption levels among high-impact
AVC actors, especially smallholders and agri-SMEs
who produce and commercialize much of the food
consumed in LMICs.

In the coming years, CGAP will work with these
stakeholders in several countries to support them in
testing these recommendations in their own context
and defining how retail and wholesale financial services
can be tailored. Lessons on mainstreaming these
financial solutions more globally will be shared widely.
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Glossary

The definitions provided in this glossary are general
and are not intended to track the laws of any specific
country.

AgTech: Agricultural technologies that improve
productivity, sustainability, or resilience in farming
systems.

AgTech firms: AgTech firms are those companies
developing AgTech solutions.

AVC: Agricultural value chain; the full range of activities
required to bring an agricultural product from farm to
consumer.

DFls: Development finance institutions are government-
backed or multilateral organizations that provide finance,
guarantees, or technical assistance to support private
sector development, infrastructure, and sustainable
projects, often in emerging markets and LMICs.

FSPs: Financial service providers are organizations
that offer financial products and services such as
loans, savings, insurance, or payment solutions, often
targeting individuals, smallholders, or enterprises in
agricultural value chains.

Enhancing Food Security through Finance-Enabled Food Systems Transformation

Retail finance: Financial services delivered by
local financial service providers directly to the
end-customers, which may include individuals or firms.

Wholesale finance: Financial services offered by
second-tier financial institutions to local financial
service providers. These wholesale finance services
allow local FSPs to on-lend to their end-customers.

Inclusive finance: All public and private sector efforts to
improve the value and viable delivery of financial services,
such that these services are used by, and benefit, those
vulnerable segments of the population (individuals or
enterprises) that continue to be underserved by—or
excluded from—formal financial markets.

LMICs: Low- and middle-income countries, as

classified by the World Bank according to gross
national income (GNI) per capita.
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