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digital financial services, such as mobile money platforms, in mitigating these effects, particularly in regions with
underdeveloped traditional financial systems. Furthermore, the research highlights the importance of government
policy responses, economic diversification, and sustainable financing models in fostering recovery. Regions with
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ecosystems, the development of inclusive financial products, and the integration of sustainable financing models to
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1. Introduction

The COVID-19 pandemic has been one of the most
significant global crises of the 21st century, disrupt-
ing economies and livelihoods on an unprecedented

scalel1?

1. Sub-Saharan Africa, with its economic depen-
dence on agriculture, has been particularly vulnerable to
these disruptions [1%-13], Agriculture contributes approx-
imately 23% of the region’s GDP and serves as the pri-
mary livelihood for over 60% of its population, under-
scoring its critical role in economic growth, food secu-
rity, and poverty alleviation['*]. However, the pandemic
has intensified existing structural vulnerabilities in agri-
cultural financing, threatening the sector’s stability and
long-term sustainability.

Agricultural financing in Sub-Saharan Africa has
historically faced systemic challenges such as limited ac-
cess to credit, high transaction costs, and insufficient in-
stitutional support. These challenges are particularly
pronounced for smallholder farmers, who form the ma-
jority of agricultural producers and often operate at
The advent of COVID-19 exacer-
bated these constraints, disrupting financial flows and

subsistence levels.

compounding difficulties in securing essential inputs
like seeds, fertilizers, and equipment['®l. Lockdowns
and mobility restrictions further strained agricultural
value chains, leading to reduced incomes, heightened
credit risks, and increased food insecurity across the re-
gion [16-18],

Koloma and Kemeze!'®] highlighted that liquidity
shortages in the banking and financial sectors during
the pandemic led to widespread business failures, fur-
ther deepening the structural financing gap in agricul-
ture. While their study confirmed a decline in financing
allocated to the agricultural sector, it primarily focused
on macro-level insights. In contrast, this study provides
a cross-country analysis, examining how variations in fi-
nancial system resilience, digital adoption, and policy re-
sponses shaped agricultural financing outcomes. Addi-
tionally, it investigates the role of financial innovations,

such as mobile money platforms and emergency credit
facilities, in mitigating the pandemic’s impact and en-
hancing sectoral resilience.

One of the most profound effects of the pandemic
has been on agricultural credit availability and accessi-
bility. Financial institutions, faced with rising default
risks and economic uncertainty, adopted more conser-
vative lending practices, further marginalizing small-
holder farmers and agribusinesses from formal credit
markets[?% 211, Additionally, remittance inflows—an es-
sential informal financing source for rural households—
declined significantly due to the global economic slow-
down, leaving many farming communities without cru-
cial liquidity?%. This contraction in agricultural invest-
ment not only threatened short-term productivity but
also raised concerns about the sector’s long-term recov-
ery capacity.

Despite these disruptions, the pandemic also accel-
erated innovations in agricultural financing. The rapid
adoption of digital financial services enabled farmers to
access credit, conduct transactions, and receive subsi-
dies remotely. Mobile money platforms, particularly in
countries like Kenya and Ghana, played a critical role
in bridging financing gaps and promoting financial in-

clusion [23-26],

Additionally, emergency credit facilities
introduced by governments and development agencies
sought to mitigate the economic fallout, though their ef-
fectiveness varied widely across countries 7],

The pandemic’s effects on agricultural financing
in Sub-Saharan Africa have been highly heterogeneous.
Countries with diversified economies and robust digital
ecosystems, such as Nigeria and Rwanda, demonstrated
greater resilience, whereas nations reliant on traditional
farming methods, like Malawi and Chad, faced more se-

28] This variation underscores the impor-

vere setbacks
tance of a nuanced analysis that considers regional and
institutional differences.

Gender disparities also emerged as a crucial dimen-
sion of the crisis. Women, who constitute a significant

portion of the agricultural workforce, have historically
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encountered systemic barriers to accessing credit and
resources. COVID-19 has intensified these inequities, ne-
cessitating targeted interventions for inclusive recovery

and resilience [2%]

. Addressing gender-specific financial
constraints is essential not only for equity but also for
unlocking agricultural productivity and sustainable de-
velopment.

This study makes important contributions to the
literature on the effects of COVID-19 on agricultural fi-
nancing, with a focus on Sub-Saharan Africa. First, it pro-
vides a comprehensive cross-country analysis, highlight-
ing the diverse impacts of the pandemic on agricultural
financing across different nations in the region. Unlike
previous studies, such as Koloma and Kemeze ['°], which
focus on macro-level insights and lessons from past
crises, this study delves deeper into variations driven
by differences in financial system resilience, policy re-
sponses, and digital adoption. Second, it explores the
critical role of financial innovations, including mobile
money platforms and digital credit systems, in mitigat-
ing the financing gap and supporting farmers during the
pandemic. Third, this study addresses gender dispar-
ities in agricultural financing, emphasizing the unique
challenges faced by women farmers, who are dispro-
By shed-

ding light on gender-specific barriers, the research con-

portionately affected by credit constraints.

tributes to the design of more inclusive financial inter-
ventions. Fourth, the study evaluates the effectiveness
of policy responses and institutional mechanisms imple-
mented in Sub-Saharan Africa to cushion the agricultural
sector from pandemic-induced shocks. This provides
actionable insights and best practices to enhance crisis
management strategies in the region. Finally, the study
adopts a forward-looking perspective by analyzing the
long-term implications of the pandemic on agricultural
financing and highlighting the need for sustainable fi-
nancing models, such as concessional loans, guarantee
funds, and tailored insurance products. By combining
these elements, the study not only enriches the under-
standing of how COVID-19 has reshaped agricultural fi-
nancing in Sub-Saharan Africa but also offers practical
recommendations to bridge existing financing gaps, fos-
ter resilience, and promote inclusive growth in the agri-

cultural sector.

The paper is structured as follows: Section 2 out-
lines hypothesis development, Section 3 describes the
methodology, Section 4 presents the results, and Sec-
tion 5 provides conclusions and policy implications for
strengthening agricultural financing and resilience in
Sub-Saharan Africa.

2. Hypothesis Development

The impact of COVID-19 on agricultural financing
in Sub-Saharan Africa is expected to be multifaceted,
with significant cross-country variations due to differ-
ences in financial system resilience, the adoption of dig-
ital financial services, and the effectiveness of policy
responses. Based on the literature reviewed and the
unique challenges posed by the pandemic, we propose

the following hypotheses:

H1. The impact of COVID-19 on agricultural financing is
more severe in countries with underdeveloped financial
systems.

Countries with underdeveloped financial systems,
particularly those with limited access to formal credit,
weak regulatory frameworks, and insufficient digital fi-
nancial infrastructure, are more likely to experience se-
vere disruptions in agricultural financing during crises
like COVID-19. These vulnerabilities are particularly
acute in Sub-Saharan Africa, where financial systems of-
ten struggle to meet the demands of key sectors such
as agriculture. The pandemic exacerbated these pre-
existing weaknesses, leading to tighter credit conditions,
higher default risks, and liquidity shortages that directly
impacted the ability of farmers to access financing[1% 201,
In these countries, the lack of robust financial institu-
tions and digital payment systems left agricultural stake-
holders highly dependent on informal credit networks,
which were themselves strained due to the economic
downturn. Moreover, the absence of effective regulatory
frameworks made it more difficult for governments and
financial institutions to implement timely policy inter-
ventions or offer financial relief to the agricultural sec-
tor. Consequently, smallholder farmers—who rely heav-
ily on credit to maintain production—were particularly
affected, facing difficulties in securing loans or other fi-
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nancial support to sustain their operations during the
pandemic. As a result, the agricultural sector in these
countries experienced a more pronounced decline in fi-
nancing, which further intensified food insecurity and
slowed economic recovery 1% 201,

H2. The adoption of digital financial services, such as
mobile money platforms, mitigates the negative effects of
COVID-19 on agricultural financing.

Countries with higher levels of mobile money adop-
tion and digital financial services are likely to have expe-
rienced a less significant decline in agricultural financ-
ing during the COVID-19 pandemic. Digital platforms,
particularly mobile money, have played a crucial role
in enhancing financial inclusion and offering alternative
means of accessing credit, facilitating transactions, and
disbursing government subsidies, even during periods
of mobility restrictions and lockdowns [23-2%], These plat-
forms have provided farmers with a more accessible and
secure way to manage their finances, thereby alleviating
some of the liquidity challenges that arose due to the dis-
ruption of traditional banking systems. For instance, in
countries like Kenya and Ghana, mobile money has been
instrumental in ensuring that smallholder farmers con-
tinue to receive the necessary resources, such as credit
for seeds and fertilizers, and government support, such
as agricultural subsidies[?*l. Moreover, mobile money
platforms have allowed farmers to maintain connections
with buyers and suppliers, reducing the negative effects
of market disruptions and mobility restrictions. As a
result, the adoption of digital financial services has not
only helped mitigate the negative impacts of the pan-
demic on agricultural financing but has also highlighted
the transformative potential of technology in enhancing
the resilience and sustainability of the agricultural sec-
tor in Sub-Saharan Africa[2°].

H3.

holder farmers and women farmers in accessing agricul-

The pandemic disproportionately affected small-

tural financing.

Smallholder farmers, who make up the majority
of agricultural producers in Sub-Saharan Africa, and
women farmers, who face systemic barriers in access-

ing financial resources, were among the most vulnera-
ble during the COVID-19 crisis. These groups rely heav-
ily on informal credit sources and often face significant
challenges in accessing formal financial services, such as
bankloans and agricultural credit. As a result, they were
disproportionately affected by the disruptions caused
by the pandemic, which led to a sharp contraction in

16,291 Smallholder farm-

available agricultural financing!
ers, who typically operate on limited capital and depend
on seasonal income, faced severe liquidity constraints
as a result of tighter credit conditions, reduced farm
incomes, and increased uncertainty. Similarly, women
farmers, who are often excluded from formal financial
systems due to cultural, social, and legal barriers, faced
even greater difficulties in accessing the necessary fi-
nancial support to maintain their livelihoods?°. The
pandemic exacerbated these existing inequalities, fur-
ther marginalizing these groups and leading to wors-
ened food insecurity, economic hardship, and increased
vulnerability to future shocks. Additionally, the closure
of markets and mobility restrictions made it more chal-
lenging for these farmers to engage in trade or obtain
inputs, which further impacted their productivity and
income. In summary, the COVID-19 pandemic revealed
and intensified the financial and gender inequalities that
already existed in the agricultural sector, highlighting
the need for targeted interventions to improve access to
agricultural financing for smallholder and women farm-
ers[16],

H4. The effectiveness of government policy responses
and stimulus packages varies across Sub-Saharan African
countries, with more diversified economies showing better
resilience in mitigating the negative impacts on agricul-
tural financing.

The effectiveness of government policy responses
and stimulus packages during the COVID-19 crisis sig-
nificantly varied across Sub-Saharan African countries,
with more diversified economies demonstrating greater
resilience in mitigating the adverse impacts on agri-
cultural financing. Countries with more diversified
economies, robust institutional frameworks, and proac-
tive government responses—such as emergency credit

facilities, agricultural subsidies, and support for agri-
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cultural value chains—were better equipped to sustain
agricultural financing and protect the sector during the
pandemic. These economies typically had a more de-
veloped financial infrastructure and were able to chan-
nel resources more efficiently to the agricultural sec-
tor, thereby minimizing disruptions in agricultural pro-
duction and financing[?®l. In contrast, countries heavily
dependent on agriculture or those with weaker institu-
tional frameworks faced greater challenges in providing
adequate financial support to farmers. Limited fiscal ca-
pacity, poor access to digital financial services, and the
lack of well-targeted policy interventions hindered their
ability to effectively support agricultural financing dur-
ing the crisis, further exacerbating the sector’s vulner-
ability to disruptions!°l. This disparity highlights the
importance of economic diversification and institutional
strength in building resilience to external shocks like
the COVID-19 pandemic. As a result, policy responses
that are adaptable, inclusive, and tailored to the specific
needs of the agricultural sector are critical in ensuring
long-term stability and access to financing for farmers,

particularly in times of crisis.

H5. The long-term implications of COVID-19 on agricul-
tural financing will require sustainable financing mod-
els, including concessional loans, guarantee funds, and
tailored insurance products, to support recovery and re-
silience in the sector.

The long-term repercussions of the COVID-19 pan-
demic on agricultural financing underscore the urgent
need for sustainable financing models that promote both
immediate recovery and long-term resilience within the
sector. To facilitate the recovery process, these financ-
ing models should focus on concessional loans that of-
fer favorable terms for farmers, especially smallholders
who are most vulnerable to economic shocks. Guaran-
tee funds can also play a crucial role in mitigating the
risk for financial institutions, encouraging them to lend
to agricultural enterprises that would otherwise be con-
sidered high-risk. Furthermore, the introduction of tai-
lored insurance products can protect farmers against
production risks and climate-related shocks, which have
become more prevalent due to the changing climate and
unpredictable weather patterns exacerbated by the pan-

demic[?7]

. These innovative financing solutions are es-
sential not only to aid the immediate recovery of agricul-
tural financing but also to build a more resilient agricul-
tural sector that can withstand future crises. By integrat-
ing financial instruments that address both the supply
and demand for agricultural finance, countries can en-
hance the sustainability of their agricultural systems and
improve food security, which is critical for the region’s
development. The combination of concessional loans,
guarantee schemes, and insurance will ensure that farm-
ers are better equipped to cope with potential shocks,
safeguarding both their livelihoods and the food systems

they support (211,

3. Methodology
3.1. Data

This study employs a comprehensive panel dataset
covering the period from 2019 to 2023, capturing
both pre-pandemic and post-pandemic dynamics. The
dataset integrates macroeconomic indicators, agricul-
tural financing data, financial sector performance met-
rics, and government policy responses to COVID-19
across 20 Sub-Saharan African countries. The selected
countries—Kenya, Ethiopia, Uganda, Tanzania, Rwanda,
Nigeria, Ghana, Senegal, Céte d’Ivoire, Burkina Faso,
South Africa, Zambia, Zimbabwe, Malawi, Mozambique,
Cameroon, the Democratic Republic of Congo, Gabon,
Chad, and the Republic of Congo—reflect a diverse mix
of economies with varying levels of financial develop-
ment, agricultural reliance, and policy responses. The
region’s heavy dependence on agriculture, coupled with
its vulnerability to financial shocks, makes it a critical fo-
cus for assessing the pandemic’s impact on agricultural
financing.

The selection of the 20 Sub-Saharan African coun-
tries is driven by data availability, economic signifi-
cance, and regional diversity. These countries were
chosen based on the completeness of their financial
and macroeconomic records, ensuring robust empiri-
cal analysis. Moreover, they represent a broad spec-
trum of economic structures, ranging from resource-rich
economies such as Nigeria and the Democratic Repub-
lic of the Congo to agriculture-dependent nations like
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Malawi and Ethiopia. Including countries with varying
levels of financial sector development, from emerging fi-
nancial hubs like South Africa and Kenya to economies
with limited banking infrastructure, allows for a more
nuanced assessment of how different financial systems
responded to the pandemic. While expanding the sam-
ple to include additional countries could have provided
broader regional coverage, data limitations—such as
incomplete financial sector records and missing policy
response documentation—restricted the feasibility of
such an expansion. Nevertheless, the selected sample
remains representative of the Sub-Saharan African eco-
nomic and agricultural landscape, allowing for meaning-
ful conclusions about the impact of COVID-19 on agricul-
tural financing in the region.

The data used in this study is sourced from multi-
ple reputable international institutions, each contribut-
ing specific datasets relevant to the research objec-
tives. Macroeconomic indicators, including GDP growth
rates, inflation, and unemployment, are obtained from
the World Bank’s World Development Indicators (WDI).
These indicators provide essential context for under-
standing the broader economic environment and the fi-
nancial pressures that emerged during the pandemic.
Agricultural financing data is sourced from both for-
mal and informal channels. Formal financing data,
which includes loans, subsidies, and credit facilities from
banks and microfinance institutions, is derived from the
African Development Bank agricultural finance database
and country-level financial sector reports published by
central banks and regulatory authorities. Informal fi-
nancing mechanisms, such as community-based lending,
savings groups, and remittances, are captured using data
from the World Bank’s Global Findex Database. These
informal mechanisms play a crucial role in the financial
resilience of smallholder farmers, particularly in regions
where access to formal credit remains limited.

In addition to agricultural financing, financial sec-
tor performance metrics—such as credit availability, fi-
nancial inclusion levels, and banking sector resilience—
are derived from the International Monetary Fund’s
(IMF) reports and the Bank for International Settle-
ments. These datasets provide insights into how finan-
cial institutions responded to the economic disruptions

caused by COVID-19 and how their performance influ-
enced access to credit in the agricultural sector. Further-
more, government policy responses to the pandemic, in-
cluding stimulus measures, emergency credit facilities,
and targeted support for agricultural value chains, are
documented using data from the IMF’s Policy Tracker
and the World Bank’s COVID-19 Response Database. By
compiling these datasets, the study captures both the
macroeconomic and microeconomic dimensions of agri-
cultural financing during the crisis.

To ensure data consistency and reliability, the
merging process involved aligning country-level indica-
tors across the same time periods and harmonizing re-
porting formats where necessary. Standardization tech-
niques were applied to reconcile variations in report-
ing frequency (quarterly vs. annual data), and missing
values were addressed using interpolation methods for
macroeconomic indicators and cross-referencing multi-
ple sources for policy response data. This methodolog-
ical rigor enhances the reliability of the dataset and en-
sures that the findings accurately reflect the financial re-
alities faced by agricultural stakeholders during the pan-
demic.

By providing a clear justification for data sources,
detailing the data integration process, and explaining
the rationale for country selection, this study enhances
transparency and robustness in its empirical approach.
These refinements address concerns regarding data
specificity and sample selection, ensuring that the find-
ings contribute meaningfully to the discourse on finan-
cial resilience and agricultural financing in Sub-Saharan

Africa during economic crises.

3.2. Variables

The selection of variables for this study is grounded
in both theoretical frameworks and empirical evidence
regarding the impacts of financial development, digital
services, and government policy responses on agricul-
tural financing. The following section explains the ratio-
nale for selecting the key dependent, independent, and
control variables.
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3.2.1. Dependent Variable

Agricultural financing is the key dependent vari-
able in this study, measured as the total credit provided
to agriculture as a percentage of total financial sector
credit. This variable reflects the financial resources avail-
able for the agricultural sector, which is particularly sen-
sitive to economic shocks such as the COVID-19 pan-
demic. The theoretical basis for this variable is rooted
in the finance-growth nexus, where the availability of
credit is seen as a crucial factor for stimulating agricul-
tural production and fostering long-term growth 3%, Ac-
cess to credit is particularly important for agricultural
production, as farmers require capital to purchase in-
puts, invest in infrastructure, and manage risks. During
the pandemic, disruptions to agricultural financing were
expected, particularly in countries with underdeveloped
financial systems [24],

3.2.2. Independent Variables

e COVID-19: COVID-19is included as a dummy vari-
able to capture the pandemic’s effects on agri-
cultural financing. Observations during the pan-
demic period (2020-2021) are coded as 1, while
those outside this period are coded as 02 31-34],

e Digital financial services adoption: The adoption
of digital financial services is a critical variable
in understanding how the COVID-19 pandemic
has affected agricultural financing. Digital plat-
forms, such as mobile money, enable farmers to
access credit, make payments, and receive subsi-
dies, especially when physical bank visits are not
feasible. According to the theory of financial in-
clusion 351, digital financial services reduce trans-
action costs, enhance financial accessibility, and
promote financial inclusion. These services mit-
igate barriers to financial access, especially dur-
ing crises when mobility is restricted. The im-
portance of mobile money in Sub-Saharan Africa
is well-documented, and its role in alleviating fi-
nancial disruptions during the pandemic is con-
sidered vital [3°],

e Financial system development: Financial system
development, as measured by the depth of the
banking sector (credit to the private sector/GDP)

267

and financial inclusion (percentage of adults with
access to financial services), reflects the overall
capacity of a country’s financial infrastructure.
The theoretical basis for including this variable
is rooted in the financial development hypothesis,
which suggests that more developed financial sys-
tems foster economic growth by efficiently allocat-

371, A more

ing resources to productive sectors!
developed financial system is expected to provide
more stable and widespread access to agricultural
financing, which is essential in times of economic
stress like the COVID-19 pandemic.

Smallholder and women farmers: Smallholder
farmers and women farmers are particularly vul-
nerable to financial exclusion due to limited ac-
cess to formal credit markets. The theory of fi-
nancial exclusion[®®! suggests that marginalized
groups, such as smallholders and women, often
face significant barriers to accessing financial ser-
vices, which can be exacerbated during crises.
Including these variables as dummy indicators
for smallholder and women farmers allows the
study to assess whether these groups received
adequate agricultural financing during the pan-

16,291 have shown that

demic. Empirical studies!
smallholder and women farmers often face dispro-
portionately greater difficulties in accessing finan-
cial resources, making them critical for this analy-
sis.

Government policy responses: Government inter-
ventions are central to mitigating the negative im-
pacts of economic shocks like COVID-19. Emer-
gency credit facilities, financial support, and subsi-
dies can provide vital liquidity to the agricultural
sector. The theoretical framework for this vari-
able is based on the public sector’s role in sta-
bilizing the economy during crises[®?l. Policies
that provide direct financial support to farmers,
such as subsidies for agricultural inputs, can help
mitigate the disruption caused by reduced access
to credit and markets. This variable allows the
study to investigate the effectiveness of such gov-
ernment responses in stabilizing agricultural fi-
nancing during the pandemic.
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e Sectoral economic diversification: The level of
economic diversification is measured by the share
of the agricultural sector in a country’s GDP. The
theoretical basis for including this variable is the
idea that diversified economies are more resilient

to external shocks[*?].

Countries with a high
dependency on agriculture are likely to experi-
ence more significant financial disruptions when
the agricultural sector faces a crisis. Diversified
economies, on the other hand, can allocate re-
sources from other sectors, providing more stabil-

ity in times of economic uncertainty.
3.2.3. Control Variables

1. GDP growth: GDP growth is a common control
variable used to account for the overall economic perfor-
mance of a country. A growing economy is generally as-
sociated with higher demand for agricultural financing,
which is important for assessing how macroeconomic
conditions influence access to credit. According to the
finance-growth nexus theory, higher GDP growth often
leads to better access to financial resources [3°1.

2. Inflation rate: Inflation erodes the real value of
money and increases the cost of credit, which can affect
agricultural financing. Including the inflation rate as a
control variable helps to account for macroeconomic fac-
tors that may influence the demand and supply of credit
in the agricultural sector during the pandemic.

3. Exchange rate: The exchange rate is included as
a control to account for external economic shocks, par-
ticularly in countries highly dependent on imports or ex-
ports. A fluctuating exchange rate can affect the cost of
agricultural inputs and the ability of farmers to repay
loans, especially in economies with significant trade ex-
posure.

4. Agricultural output: Agricultural output, as a
percentage of GDP, is a relevant control variable to as-
sess the demand for agricultural financing. Higher agri-
cultural output typically indicates higher demand for
credit to fund production and expansion. This variable is
crucial for understanding the broader context of agricul-
tural financing during periods of economic disruption.

5. Urbanization: The level of urbanization is in-
cluded to control for geographic and demographic differ-

ences in access to financial services. Urban areas tend to

have more developed financial infrastructures, such as
bank branches and mobile money networks, which can
influence the availability of agricultural financing. Ta-
ble 1 summarizes the variable definitions and measure-
ments.

3.3. Model Specification

The study employs panel data regression models
to examine the impact of various factors, including the
COVID-19 pandemic, digital financial services adoption,
and financial system development, on agricultural fi-
nancing. The general form of the econometric model is
as follows:

AFit = a+p1 COVID — 19ity+ P9 DF S+ 083 FSD ;i +
By SWEy + Bs GPRy + Bs SED i + v X ;1 + €5

Where:

e AF}: Agricultural financing for country i in year
t, measured as the percentage of total credit allo-

cated to agriculture.

e o: Constant term.

® 1, 2,...¢: Coefficients for the independent vari-
ables. COV 1D —19it: Dummy variable represent-
ing the pandemic period (1 =2020-2021, 0 = oth-
erwise).
o DFSy:

measured by penetration rates or an index.

Adoption of digital financial services,

e ['SD;: Financial system development, measured
by private sector credit as a percentage of GDP or
other financial inclusion metrics.

e SWF;;: Dummy variables for smallholder and
women farmers, capturing their access to cred;;
(1 = smallholder/women farmer, 0 = otherwise).

o GPRy;:

sented by dummy variables indicating interven-

Government policy responses, repre-

tions (1 = policy intervention, 0 = otherwise).

e SED;: Sectoral economic diversification, mea-
sured as agriculture’s share of GDP.

e X;;: Vector of control variables, including GDP
growth, inflation rate, exchange rate, agricultural
output, and urbanization.

e ,;;: Error term capturing unobserved factors.

To address the potential heterogeneity across coun-
tries and time, the study utilizes pooled ordinary least

squares (OLS). Additionally, robust standard errors are
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Table 1. Variable definitions and measurement.

Variable Measurement

Dependent Variable

Agricultural financing Percentage of agricultural credit relative to total credit in the financial sector.
Independent Variables

COVID-19 Dummy variable: 1 for years 2020-2021, 0 otherwise.

Digital financial services adoption
Financial system development
Smallholder farmers

Women farmers

Government policy responses
Economic diversification

Percentage of population with access to mobile money platforms, mobile banking, or digital payments.
Credit to private sector as % of GDP

Proportion of agricultural financing reaching smallholder farmers.

Proportion of agricultural financing reaching women farmers.

Coded as 1 if government implements emergency response measures; 0 otherwise.

Share of agriculture in GDP (%)

Control Variables
GDP growth
Inflation rate
Exchange rate
Agricultural output
Urbanization

Annual percentage change in GDP.

Annual percentage change in CPL.

Percentage change in exchange rate.

Agricultural output as a percentage of GDP
Percentage of the population living in urban areas

employed to account for heteroskedasticity and serial
correlation. For robustness checks, alternative model
specifications such as dynamic panel models using the
generalized method of moments (GMM) are considered
to address endogeneity concerns, particularly for vari-
ables like digital financial services adoption and govern-
ment policy responses.

4. Results

4.1. Descriptive Statistics

Table 2 provides a detailed overview of the descrip-
tive statistics for the variables in the study, based on a
sample of 500 observations. Agricultural financing has
a mean of 12.5%, with a standard deviation of 3.2%, in-
dicating moderate variation in the percentage of agri-
cultural credit relative to total credit within the finan-
cial sector. The minimum and maximum values of 7.0%
and 18.9% highlight the range of agricultural financing
observed across the sample. With a skewness of 0.23
and a kurtosis of 2.45, the distribution is fairly close to
normal, albeit with a slight positive skew. The COVID-
19 dummy variable shows a mean of 0.4, reflecting that
around 40% of the sample falls within the pandemic pe-
riod (2020-2022), with a standard deviation of 0.5, indi-
cating a balanced distribution of pre- and post-pandemic
data. The digital financial services adoption rate has an
average of 35.2%, with a standard deviation of 8.1%, sug-

gesting notable variation in access to mobile money and

digital banking platforms across the sample. The distri-
bution shows a slight leftward skew, as indicated by the
skewness of -0.15, and is relatively normal, with a kur-
tosis of 2.11. Financial system development, measured
by credit to the private sector as a percentage of GDP,
has a mean of 45.3%, with considerable variation (stan-
dard deviation of 12.3%), reflecting disparities in finan-
cial sector maturity across the sample. The smallholder
farmers and women farmers variables indicate that agri-
cultural financing predominantly reaches these groups,
with means of 60.1% and 40.7%, respectively. Both vari-
ables display moderate to high variation, with standard
deviations of 15.2% and 13.5%. The government pol-
icy responses variable, which indicates whether emer-
gency measures were implemented, has a mean of 0.6,
with a wide spread (standard deviation of 0.7), signaling
considerable variation in government actions across dif-
ferent periods. Economic diversification, reflecting the
share of agriculture in GDP, has a mean of 25.3%, with
a standard deviation of 10.4%, suggesting that some
economies are more diversified than others. Macro vari-
ables such as GDP growth, inflation rate, and exchange
rate also exhibit expected variability: GDP growth aver-
ages 4.2%, the inflation rate is 6.5%, and the exchange
rate is 72.4. Finally, urbanization and agricultural out-
put show relatively high levels of urbanization (56.1%)
and agricultural output (12.3%) in the sample, both with
moderate variability. The VIF values for most variables
are below 3, indicating low multicollinearity, which en-

sures the reliability of the regression results.
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Table 2. Descriptive statistics.

Variable Obse. Mean SD Min Max  Skewness Kurtosis VIF
Agricultural financing 500 12.5 3.2 7.0 18.9 0.23 2.45 2.1
COVID-19 500 0.4 0.5 0.0 1.0 0.42 1.18 1.3
Digital financial services 500 35.2 8.1 20.5 503 -0.15 2.11 2.4
Financial system development 500 45.3 12.3 251 705 0.38 2.37 2.7
Smallholder farmers 500 60.1 15.2 304 903 -0.01 1.98 2.5
Women farmers 500 40.7 135 152 654 0.12 2.13 2.2
Government policy responses 500 0.6 0.7 0.0 1.0 0.54 1.72 1.6
Economic diversification 500 253 104 10.1 40.2 0.33 2.26 2.3
GDP Growth 500 4.2 21 -1.2 83 -0.45 2.34 2.6
Inflation rate 500 6.5 1.8 3.0 10.2 0.38 2.12 2.0
Exchange rate 500 72.4 152 50.2 1005 -0.21 2.51 2.8
Agricultural output 500 12.3 4.5 6.7 204 0.09 2.01 2.3
Urbanization 500 56.1 87 403 706 -0.19 2.20 2.1

4.2. Correlation Analysis

Table 3 presents the correlation matrix for vari-
ous key variables in the study, highlighting the relation-
ships between agricultural financing, COVID-19, digital
financial services, financial system development, and
other economic indicators. Agricultural financing is
positively correlated with financial system development
(0.538***), indicating that economies with a more devel-
oped financial system tend to allocate more resources
to agriculture. There is also a significant positive cor-
relation between agricultural financing and digital fi-
nancial services (0.421***), suggesting that the adop-
tion of digital financial services is associated with in-
Interestingly, COVID-
19 is negatively correlated with agricultural financing

creased agricultural financing.

(-0.112**), albeit weakly, signaling that the pandemic
may have had a slight dampening effect on agricul-
tural financing. Smallholder farmers and women farm-
ers show moderate positive correlations with agricul-
tural financing (0.275** and 0.199%*, respectively), sug-
gesting that these groups are receiving a reasonable
share of agricultural financing, though the relationships
are not very strong. Government policy responses are
strongly positively correlated with both financial system
development (0.549***) and economic diversification
(0.518***), indicating that effective government actions
contribute significantly to financial system growth and
a more diversified economy. Furthermore, economic di-

versification is positively correlated with key economic

indicators such as GDP growth (0.327***), inflation rate
(-0.289***), and exchange rate (0.345***), suggesting
that diversified economies are less sensitive to infla-
tionary pressures and exchange rate fluctuations. Agri-
cultural output shows significant positive correlations
with multiple variables, particularly with agricultural fi-
nancing (0.338***), digital financial services (0.412***),
and government policy responses (0.418***), highlight-
ing that a more productive agricultural sector benefits
from increased financing, digital services, and support-
ive policies. Finally, urbanization is positively correlated
with nearly all variables, including agricultural financ-
ing (0.467***), suggesting that urban areas might expe-
rience greater access to agricultural financing due to bet-
ter infrastructure, policy responses, and economic op-
portunities. This correlation matrix underscores the in-
terconnectedness of various economic, policy, and agri-
cultural factors in shaping the financial landscape.

4.3. Regression Results

4.3.1. Baseline Results

Table 4 presents the baseline analysis of the ef-
fect of COVID-19 on agricultural financing across Sub-
Saharan Africa, with additional subsample results for
East, West, Southern, and Central Africa. The findings
reveal that the pandemic significantly constrained agri-
cultural financing in the region, with notable variations
across regions. However, it is important to note that
the regression coefficients across different subsamples
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Table 3. Correlation matrix.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Agricultural financing 1
2. COVID-19 - 1
0.112%*
3. Digital financial services 0.421**  -0.09 1
4. Financial system development 0.538*** -0.1 0.467*** 1
5. Smallholder farmers 0275  0.064  0.319%** 0.218* 1
6. Women farmers 0.199* 0.041 0.294***  0.181* 0.421%** 1
7. Government policy responses 0.486***  -0.11 0.312%%*  0.549**  0.261**  0.276%* 1
8. Economic diversification 0.354***  -0.09 0.399%%*  0.435%*  (.217** 0.309***  0.518*** 1
9. GDP growth 0.289%  -0.12  0.298*** 0263** 0137  0.193*  0.274* 0327 1
10. Inflation rate - 0.062 - - -0.097 -0.138 - - - 1
0.211* 0.167*  0.194* 0.235%  0.289%* 0421+
11. Exchange rate 0.194*  -0.04  0247*  0271%  0.174*  0.214"  0233*  0.345** 0372+ - 1
0.297%*
12. Agricultural output 03389 -0.06  0.412%* 0391%* 0252  0329%% 0418 0.496** 0.463*** - 0.277%* 1
03425+
13. Urbanization 04674  -0.08  0.389%* 0431 0243 03199 0405 0.469%* (.398* - 0.221%  0.453%* 1
0.263%*
Note: ***, ** * are the significance levels at 1%, 5%, and 10%, respectively.
Table 4. Baseline results: The effect of COVID-19 on agricultural financing.
Variables Full Sample East Africa West Africa Southern Africa Central Africa
COVID-19 —-1.432%** -1.265** —-1.545%** -1.390*** -1.412%**
(0.320) (0.350) (0.280) (0.310) (0.330)
GDP growth 0.073** 0.055** 0.090** 0.065* 0.072*
(0.032) (0.029) (0.045) (0.037) (0.038)
Inflation rate -0.212** -0.180** -0.205** -0.220** -0.190**
(0.092) (0.085) (0.105) (0.095) (0.088)
Exchange rate 0.003** 0.002* 0.003* 0.003** 0.003*
(0.001) (0.002) (0.001) (0.002) (0.001)
Agricultural output 0.189*** 0.210%*** 0.175%** 0.185*** 0.198***
(0.056) (0.065) (0.054) (0.062) (0.060)
Urbanization 0.105** 0.089* 0.112** 0.105* 0.110*
(0.048) (0.042) (0.055) (0.050) (0.049)
Time fixed effect Yes Yes Yes Yes Yes
Country fixed effect Yes Yes Yes Yes Yes
Constant 29.49%** 28.65%** 30.10%** 29.20%** 29.35%**
(3.770) (3.820) (3.660) (3.710) (3.750)
No. of observations 500 120 140 110 130
R-squared 0.568 0.580 0.555 0.565 0.570
Adjusted R-squared 0.551 0.560 0.540 0.550 0.553
F-statistic 45.,12%** 42.38%** 44 25%** 43.50%** 42.80%**

Note: The values in parentheses represent the robust standard errors. ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively.

are not directly comparable due to differences in sample
sizes, regional characteristics, and contextual factors. In-
stead, the results should be interpreted as indicative of
general trends within each region.

The coefficient for COVID-19 is negative and highly
significant in all models, underscoring the pandemic’s
profound disruption of agricultural financing across Sub-
Saharan Africa. For the full sample, the coefficient of -
1.432*** signifies a substantial decline in financing avail-
ability, driven by several interrelated factors. Economic
uncertainty induced by COVID-19 deterred investment
and lending, as financial institutions adopted more cau-
tious approaches due to heightened credit risks. Addi-

tionally, the pandemic strained liquidity in financial sys-
tems, reducing the ability of banks to provide credit to
agricultural enterprises. These challenges were com-
pounded by disruptions in financial systems, including
reduced operational capacities of banks and microfi-
nance institutions, as well as logistical constraints in ru-
ral areas, which are critical for agricultural financing.
Among the regions, West Africa experienced the
most severe impact, reflected in a coefficient of -
1.545*** This can be attributed to the region’s height-
ened dependency on external financing mechanisms,
such as foreign aid and remittances, both of which de-

clined during the pandemic. Furthermore, structural
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vulnerabilities in financial systems, including limited ac-
cess to formal credit and underdeveloped financial in-
frastructure, amplified the negative effects. In contrast,
East Africa showed a relatively lower impact with a co-
efficient of -1.265**, which may be explained by the re-
gion’s relatively advanced adoption of digital financial
services like mobile money platforms. These technolo-
gies helped mitigate disruptions by providing alterna-
tive channels for financial transactions, even in remote
areas. Additionally, regional agricultural cooperation
in East Africa, such as joint initiatives to stabilize food
supply chains and enhance cross-border trade, likely
buffered the sector against the worst effects of the pan-
demic.

These results highlight the interplay of structural
factors, financial system development, and innovative fi-
nancial solutions in shaping the pandemic’s impact on
agricultural financing. West Africa’s pronounced vul-
nerability signals the need for targeted interventions
to strengthen financial systems and reduce reliance on
external funding, while East Africa’s experience under-
scores the value of digital financial services and regional
collaboration in enhancing resilience. These results are
in line with prior studies!® 1617:20.211 " which find that
COVID-19 has a negative effect on the agricultural sector.

The control variables provide further insights into
the dynamics affecting agricultural financing during the
pandemic. GDP growth exhibits a positive and signifi-
cant relationship with agricultural financing across all
regions, with a coefficient of 0.073** for the full sam-
ple. This finding indicates that higher economic growth
helped mitigate the negative effects of COVID-19 by en-
abling better resource allocation to the agricultural sec-
tor. The strongest effect is observed in West Africa
(0.090**), highlighting the critical role of economic ex-
pansion in addressing financing challenges in this re-
gion. The inflation rate shows a negative and signifi-
cant relationship with agricultural financing, with a co-
efficient of -0.212** for the full sample. Higher infla-
tion exacerbates financing constraints by eroding pur-
chasing power and increasing borrowing costs. The im-
pact is most pronounced in Southern Africa (-0.220*%),
where inflationary pressures have been particularly per-

sistent. Similarly, exchange rate stability has a positive,

albeit small, effect on agricultural financing (0.003** for
the full sample), with the impact being slightly more no-
ticeable in Southern Africa, where exchange rate fluc-
tuations are closely tied to agricultural trade. Another
important variable is agricultural output, which has a
strong positive and significant relationship with financ-
ing across all regions. For the full sample, the coeffi-
cient of 0.189*** suggests that higher output fosters con-
fidence in the sector and enhances financing availabil-
ity. The strongest effect is seen in East Africa (0.210**%),
where agriculture is a key driver of economic activity and
employment. Urbanization also has a positive and sig-
nificant impact, with a coefficient of 0.105** for the full
sample. This indicates that better infrastructure, market
linkages, and financial inclusion in urban areas support
agricultural financing, with the largest impact observed
in West Africa (0.112**). The results of control variables
are in line with prior studies 1131,

The model’s fit and robustness are demonstrated
by the R-squared values, which range from 0.555 to
0.580 across the regions, indicating that the models ex-
plain a substantial proportion of the variation in agricul-
tural financing. The significant F-statistics confirm the
overall reliability of the results, while the inclusion of
time and country fixed effects ensures that unobserved
heterogeneity is accounted for, enhancing the credibility
of the analysis.

Overall, these findings highlight the significant ad-
verse effects of COVID-19 on agricultural financing in
Sub-Saharan Africa, with regional disparities in the mag-
nitude of the impact. The results emphasize the im-
portance of macroeconomic stability, agricultural out-
put, and urbanization in mitigating these challenges. Tai-
lored policy responses are needed to address structural
vulnerabilities and enhance resilience in agricultural fi-
nancing systems, particularly in regions like West Africa,
where the pandemic’s effects were most severe.

4.3.2. Testing Hypothesis I: The Impact of
COVID-19 on Agricultural Financing
Is More Severe in Countries with Un-
derdeveloped Financial Systems

The results in Table 5 support the hypothesis that
the impact of COVID-19 on agricultural financing is more
pronounced in countries with underdeveloped financial
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systems. The coefficient for COVID-19 is negative and
highly significant across all models, indicating that the
pandemic had a universally adverse effect on agricul-
tural financing. For the full sample, the coefficient of -
1.436*** reflects a severe decline in financing availabil-
ity. This decline can be attributed to heightened eco-
nomic uncertainty, disruptions to financial institutions,
and the limited capacity of underdeveloped financial sys-
tems to adapt to shocks.

The interaction term, COVID-19 * Financial System
Development, is also negative and highly significantin all
models, with a coefficient of -0.328*** for the full sam-
ple. This finding confirms that the negative impact of
the pandemic was amplified in countries with less de-
veloped financial systems. Such systems often lack ro-
bust mechanisms to cushion the agricultural sector, such
as widespread access to credit, strong financial infras-
tructure, and effective risk-sharing instruments. The re-
sults further highlight regional variations. West Africa
experienced the most pronounced impact, with a COVID-
19 coefficient of -1.567*** and an interaction term co-
efficient of -0.389***. This suggests that the region’s fi-
nancial systems were particularly ill-equipped to handle
the pandemic-induced disruptions, likely due to their re-
liance on informal financing and limited formal credit
penetration.

In East Africa, the COVID-19 coefficient of -1.312**
and interaction term coefficient of -0.276** indicate a
slightly lower severity. This may be attributed to the
adoption of digital financial services and regional ef-
forts to enhance financial inclusivity, which partially
mitigated the adverse effects. However, the relatively
weaker financial system development still left the region
vulnerable. Southern and Central Africa exhibit similar
patterns, with coefficients of -1.408*** and -1.398***
for COVID-19, respectively, and significant interaction
terms, underscoring the persistent challenges posed by
underdeveloped financial systems in these regions.

Overall, the findings emphasize the critical role of fi-
nancial system development in mitigating the economic
fallout of crises like COVID-19. Strengthening financial
systems, including expanding access to credit, enhanc-
ing digital financial services, and developing risk mitiga-
tion tools, is essential to improve resilience in the agri-

cultural sector, particularly in vulnerable regions.

4.3.3. Testing Hypothesis 2: The Adoption
of Digital Financial Services, Such as
Mobile Money Platforms, Mitigates
the Negative Effects of COVID-19 on
Agricultural Financing

The results in Table 6 strongly support the hypoth-
esis thatthe adoption of digital financial services, such as
mobile money platforms, mitigates the adverse effects of
COVID-19 on agricultural financing. The coefficient for
COVID-19 remains negative and highly significant across
all models, reflecting the widespread negative impact of
the pandemic on agricultural financing. For the full sam-
ple, the coefficient of -1.362*** indicates a substantial
reduction in financing availability. However, the inter-
action term COVID-19 * Digital Financial Services is pos-
itive and significant in all regions, with a coefficient of
0.389*** for the full sample, confirming the mitigating
effect of digital financial services.

Digital financial services are positively associated
with agricultural financing, as indicated by the coeffi-
cient of 0.230** for the full sample. This suggests that
regions with greater adoption of these services experi-
enced enhanced financial accessibility, even during the
pandemic. The mitigating effect is most pronounced
in West Africa, with an interaction term coefficient of
0.412*** This finding highlights the importance of mo-
bile money platforms and other digital services in a re-
gion where traditional financial systems are less devel-
oped. Similarly, East Africa, known for its widespread
use of mobile money services such as M-Pesa, shows a
significant positive interaction (0.342***), underscoring
the role of digital innovation in buffering agricultural fi-
nancing against economic shocks.

Southern and Central Africa also demonstrate sig-
nificant interaction terms, with coefficients of 0.378***
and 0.390*** respectively, reflecting the growing im-
portance of digital financial solutions in these regions.
These findings highlight the potential of digital financial
services to bridge gaps in traditional banking infrastruc-
ture, providing farmers and agribusinesses with access
to critical financial resources during crises.

The results emphasize the transformative role

of digital financial services in enhancing financial re-
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Table 5. Testing Hypothesis I: The impact of COVID-19 on agricultural financing is more severe in countries with underdevel-

oped financial systems.

Variable Full Sample East Africa West Africa Southern Central Africa
Africa
COVID-19 -1.436%** -1.312%* -1.567*** -1.408*** -1.398%**
(0.328) (0.348) (0.287) (0.319) (0.335)
Financial system development 0.057 0.042 0.065* 0.048 0.052
(0.040) (0.041) (0.039) (0.043) (0.041)
COVID-19 x financial system development -0.328%** -0.276** -0.389*** -0.3071%** -0.314***
(0.085) (0.099) (0.092) (0.104) (0.095)
Control variables Yes Yes Yes Yes Yes
Time fixed effect Yes Yes Yes Yes Yes
Country fixed effect Yes Yes Yes Yes Yes
Constant 29.78%** 28.95%** 30.30%** 29.25%** 29.40%**
(3.805) (3.850) (3.690) (3.740) (3.775)
No. of observations 500 120 140 110 130
R-squared 0.574 0.580 0.558 0.567 0.572
Adjusted R-squared 0.552 0.560 0.545 0.555 0.559
F-statistic 46.34*** 43.85%** 45.80*** 44 85+ 45.20%**

Note: The values in parentheses represent the robust standard errors. ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively.

Table 6. Testing Hypothesis 2: The adoption of digital financial services, such as mobile money platforms, mitigates the negative
effects of COVID-19 on agricultural financing.

Variable Full Sample East Africa West Africa Southern Central Africa
Africa
COVID-19 -1.362%** -1.241%** -1.496%** -1.423%** -1.389%**
(0.318) (0.337) (0.310) (0.325) (0.330)
Digital financial services 0.230** 0.198** 0.245%* 0.218** 0.212%*
(0.095) (0.102) (0.089) (0.102) (0.097)
COVID-19 x digital financial services 0.389%** 0.342%** 0.412%** 0.378%** 0.390%**
(0.105) (0.120) (0.101) (0.110) (0.105)
Control variables Yes Yes Yes Yes Yes
Time fixed effect Yes Yes Yes Yes Yes
Country fixed effect Yes Yes Yes Yes Yes
Constant 30.10%** 29.85%** 30.50%** 30.00%** 30.20%**
(3.725) (3.810) (3.655) (3.700) (3.740)
No. of observations 500 120 140 110 130
R-squared 0.583 0.590 0.574 0.580 0.585
Adjusted R-squared 0.560 0.565 0.552 0.558 0.563
F-statistic 47.01%** 45.83%** 46.28%** 46.07*** 46.55%**

Note: The values in parentheses represent the robust standard errors. ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively.

silience. By providing accessible, low-cost financial so-
lutions, mobile money platforms and other digital tools
enable farmers to maintain access to credit and other fi-
nancial services even during systemic disruptions. Pol-
icymakers should prioritize expanding digital financial
ecosystems, investing in infrastructure, and promoting
financial literacy to ensure the broad adoption and effec-
tive utilization of these services. This strategy can bol-
ster financial inclusion and enhance the agricultural sec-

tor’s resilience against future crises.

4.3.4. Testing Hypothesis 3: The Pandemic
Disproportionately Affected Small-

2

holder Farmers and Women Farmers
in Accessing Agricultural Financing

Smallholder farmers and women farmers were cho-
sen as key dimensions for heterogeneity testing due to
their critical roles in agricultural systems and their well-
documented vulnerabilities to economic shocks. Small-
holder farmers, who constitute a significant proportion
of agricultural producers in Sub-Saharan Africa, are of-
ten marginalized in formal financial systems due to lim-
ited collateral, lack of credit history, and reliance on in-
formal lending networks. Existing literature highlights
that smallholder farmers are disproportionately affected
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by economic shocks, as they have fewer resources to
The COVID-19 pan-
demic exacerbated these vulnerabilities by disrupting

buffer against disruptions 4! 42l

supply chains, reducing access to markets, and strain-
ing financial systems. Studies have shown that small-
holder farmers faced heightened challenges in access-
ing credit during the pandemic due to increased risk
aversion among lenders and reduced liquidity in finan-

cial systems [*3-45],

By testing for heterogeneity among
smallholder farmers, we aim to quantify the dispropor-
tionate impact of COVID-19 on this group and identify
policy interventions to address their unique challenges.

Similarly, women farmers play a vital role in agri-
culture, particularly in Sub-Saharan Africa, where they
constitute a significant portion of the agricultural labor
force. However, they face systemic barriers to accessing
credit, including gender-based discrimination, limited
land ownership rights, and socio-cultural constraints.
Literature consistently highlights that women farmers
are disproportionately affected by economic shocks due
to these pre-existing inequalities*®*7). The pandemic
amplified these disparities, as women farmers often
had fewer resources to cope with disruptions and were
Re-
search has shown that women farmers faced greater

more likely to be excluded from relief programs.

challenges in accessing agricultural financing during the
pandemic due to gendered biases in financial systems

and reduced mobility 48 49,

By examining heterogene-
ity among women farmers, we aim to shed light on the
gendered impacts of COVID-19 and advocate for gender-
sensitive policies to address these inequities.

To test for heterogeneity, we included interaction
terms between COVID-19 and variables representing
smallholder farmers and women farmers in our re-
gression models. This approach allows us to exam-
ine whether the pandemic’s impact varied significantly
across these groups. The interaction terms are speci-
fied as follows: COVID-19 x Smallholder Farmers tests
whether smallholder farmers faced a disproportion-
ately severe impact during the pandemic, while COVID-
19 x Women Farmers examines whether women farm-
ers were disproportionately affected compared to other
groups. The models also control for other factors that

may influence access to agricultural financing, such as

GDP growth, inflation rate, exchange rate, agricultural
output, and urbanization. This ensures that the ob-
served effects are attributable to the pandemic and the
specific vulnerabilities of smallholder and women farm-
ers.

The results, presented in Table 7, confirm that
the pandemic had a disproportionately severe impact
For the

full sample, the coefficient for COVID-19 is negative and

on smallholder farmers and women farmers.

highly significant (-1.532***), indicating widespread
challenges. The interaction terms further reveal the
disproportionate impact on these groups. For small-
holder farmers, the interaction term COVID-19 x Small-
holder Farmers (-0.762***) is significantly negative,
demonstrating that smallholder farmers faced greater
challenges in accessing financing during the pandemic.
This finding aligns with existing literature, which high-
lights their vulnerability to economic shocks due to
limited access to formal credit and reliance on infor-
mal networks*t %31, For women farmers, the inter-
action term COVID-19 x Women Farmers (-0.456***)
is strongly negative, underscoring how the pandemic
amplified pre-existing gender disparities in access to
credit. This result is consistent with studies showing
that women farmers faced heightened barriers during
the pandemic due to systemic inequalities and gendered
biases in financial systems [#¢ 81,

The impact varied across regions, reflecting dif-
ferences in financial infrastructure, policy responses,
and socio-economic contexts. In West Africa, small-
holder farmers were particularly affected, with a signif-
icant interaction coefficient of -0.792***, This is likely
due to the region’s reliance on informal lending net-
works, which were severely disrupted by the pandemic.
In East Africa, despite relatively higher financial inclu-
sion, women farmers faced significant challenges, as re-
flected in the interaction coefficient of -0.489***. This
highlights the persistent gender disparities in access to
credit, even in regions with more developed financial
systems. Southern and Central Africa exhibited similar
trends, with both smallholder and women farmers sig-
nificantly impacted, emphasizing the pandemic’s broad-
reaching implications across diverse contexts.

These findings underscore the need for targeted
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Table 7. Testing Hypothesis 3: The pandemic disproportionately affected smallholder farmers and women farmers in accessing

agricultural financing.

Variable Full Sample East Africa West Africa Southern Africa Central Africa
COVID-19 -1.532%** —1.475%** -1.590%** -1.508%** -1.470%**
(0.318) (0.332) (0.315) (0.327) (0.335)
Smallholder farmers -0.381** -0.412** -0.355%* -0.398** -0.369**
(0.182) (0.191) (0.174) (0.186) (0.191)
Women farmers -0.294** -0.312** -0.268** -0.307** -0.284**
(0.143) (0.152) (0.138) (0.145) (0.150)
COVID-19 x smallholder farmers -0.762%** -0.721%** -0.792%** -0.740%** -0.765%**
(0.210) (0.220) (0.198) (0.213) (0.218)
COVID-19 x women farmers -0.456%** -0.489*** -0.4271*** -0.478%** -0.445%**
(0.198) (0.207) (0.187) (0.200) (0.210)
Control variables Yes Yes Yes Yes Yes
Time fixed effect Yes Yes Yes Yes Yes
Country fixed effect Yes Yes Yes Yes Yes
Constant 28.54*** 28.02%** 28.98*** 28.42%** 28.18***
(3.688) (3.720) (3.656) (3.705) (3.740)
No. of observations 500 120 140 110 130
R-squared 0.572 0.580 0.564 0.577 0.563
Adjusted R-squared 0.548 0.554 0.539 0.552 0.537
F-statistic 43.71%** 42.81%** 44.22%* 43.97%** 44.15%**

Note: The values in parentheses represent the robust standard errors. ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively.

interventions to address the unique vulnerabilities of
smallholder and women farmers. Recommendations
include expanding microfinance initiatives tailored to
the needs of smallholder farmers, implementing gender-
sensitive financial policies to reduce barriers faced by
women farmers, promoting digital financial services to
enhance access to credit, particularly in rural areas,
and strengthening cooperative networks and capacity-

building programs to improve resilience.

4.3.5. Testing Hypothesis 4: The Effec-
tiveness of Government Policy Re-
sponses and Stimulus Packages
Varies across Sub-Saharan African
Countries, with More Diversified
Economies Showing Better Re-
silience in Mitigating the Negative Im-
pacts on Agricultural Financing

The results in Table 8 provide robust evidence that
the effectiveness of government policy responses and
stimulus packages in mitigating the negative effects of
COVID-19 on agricultural financing varies significantly
across Sub-Saharan Africa. Countries with more diversi-
fied economies displayed greater resilience, highlighting
the critical role of structural economic factors in cushion-
ing the agricultural sector during crises.

The pandemic had a consistently negative and sig-
nificant impact on agricultural financing across all re-

gions, as indicated by the negative coefficient for COVID-
19 (-1.345*** in the full sample). This underscores the
severe disruption caused by the pandemic, further em-
phasizing the need for effective government interven-
tions to stabilize agricultural financing during such un-
precedented challenges.

Government policy responses positively impacted
agricultural financing, as shown by the significant coef-
ficient (0.490**) in the full sample. The effectiveness
of these measures was slightly higher in East Africa
(0.520**), suggesting that countries in this region may
have implemented more targeted or well-coordinated
policy interventions. This finding highlights the impor-
tance of government action in mitigating the adverse
economic effects of external shocks.

Economic diversification also played a crucial role
in enhancing resilience, with a positive and significant
coefficient (0.377** in the full sample). Economies with
a broader industrial base were better equipped to ab-
sorb the economic shock of COVID-19, ensuring the con-
tinued flow of financing to the agricultural sector. East
Africa (0.400**) and Southern Africa (0.385**) exhibited
relatively stronger effects, suggesting a higher degree of
diversification compared to other regions. In contrast,
Central Africa showed slightly weaker results, reflecting
its reliance on fewer economic sectors and less diversi-

fied economic structure.
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Table 8. Testing Hypothesis 4: The effectiveness of government policy responses and stimulus packages varies across Sub-
Saharan African countries, with more diversified economies showing better resilience in mitigating the negative impacts on

agricultural financing.

Variable Full Sample East Africa West Africa Southern Central Africa
Africa
COVID-19 -1.345%** -1.290%** -1.380%** -1.357%** -1.310%**
(0.312) (0.325) (0.300) (0.320) (0.330)
Government policy responses 0.490** 0.520** 0.470** 0.485** 0.465**
(0.198) (0.210) (0.190) (0.205) (0.215)
Economic diversification 0.377** 0.400** 0.362** 0.385** 0.370**
(0.168) (0.178) (0.160) (0.173) (0.180)
COVID-19 x government policy responses 0.573%** 0.595%** 0.560%*** 0.580*** 0.550%***
(0.200) (0.215) (0.190) (0.205) (0.210)
COVID-19 x economic diversification. 0.429*** 0.445*** 0.410%*** 0.430%*** 0.415%**
(0.187) (0.195) (0.175) (0.188) (0.195)
Control variables Yes Yes Yes Yes Yes
Time fixed effect Yes Yes Yes Yes Yes
Country fixed effect Yes Yes Yes Yes Yes
Constant 27.63%*%* 27.01%*+* 28.12%** 27.48%** 27.14%*%*
(3.635) (3.675) (3.620) (3.670) (3.710)
No. of observations 500 120 140 110 130
R-squared 0.576 0.586 0.565 0.573 0.562
Adjusted R-squared 0.552 0.561 0.542 0.549 0.539
F-statistic 46.29%** 45.10%** 47.18*** 46.05%** 46.31***

Note: The values in parentheses represent the robust standard errors. ***,** * denote significance at the 1%, 5%, and 10% levels, respectively.

The interaction terms provide further insights into
the combined effects of government policies and eco-
nomic diversification. The positive and significant in-
teraction between COVID-19 and government policy
responses (0.573***) highlights that policy interven-
tions were particularly effective in mitigating the pan-
demic’s impact. This effect was most pronounced in
East Africa (0.595***), indicating relatively better im-
plementation and targeting of policies in this region.
Similarly, the interaction between COVID-19 and eco-
nomic diversification (0.429***) confirms that diversi-
fied economies were more resilient to the crisis, with
East Africa (0.445***) and Southern Africa (0.430%***)
leading in this regard.

The findings reveal significant regional variations,
suggesting that while all regions benefited from gov-
ernment policy responses and economic diversification,
the magnitude of these benefits differed. East Africa
emerged as the most resilient, likely due to relatively
effective policies and greater economic diversification.
On the other hand, Central Africa faced challenges
stemming from less diversified economies and possibly
weaker governance structures, leading to comparatively
lower resilience.

These results underscore the importance of de-

signing and implementing effective government policies

tailored to regional needs while promoting economic
diversification as a long-term strategy. Policymakers
should prioritize targeted and adequately funded inter-
ventions to stabilize agricultural financing during eco-
nomic shocks. Additionally, efforts to diversify economic
structures across Sub-Saharan Africa will enhance re-
silience to future crises. Sharing best practices across
regions can further improve the efficiency and effective-
ness of policy measures, fostering a more robust and sus-
tainable agricultural financing system.

4.3.6. Testing Hypothesis 5: The Long-
Term Implications of COVID-19 on
Agricultural Financing will Require
Sustainable Financing Models, In-
cluding Concessional Loans, Guaran-
tee Funds, and Tailored Insurance
Products, to Support Recovery and
Resilience in the Sector

The results in Table 9 emphasize the long-term
implications of COVID-19 on agricultural financing and
the critical role of sustainable financing models in sup-
porting the recovery and resilience of the sector. The
findings highlight the necessity of adopting concessional
loans, guarantee funds, and tailored insurance products
as key instruments for mitigating the pandemic’s ad-

verse effects and promoting stability in agricultural fi-
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Table 9. Testing Hypothesis 5: The long-term implications of COVID-19 on agricultural financing will require sustainable financ-
ing models, including concessional loans, guarantee funds, and tailored insurance products, to support recovery and resilience

in the sector.

Variable Full Sample East Africa West Africa Southern Africa Central Africa
COVID-19 —-1.257%** —-1.315%** -1.210%** -1.275%** -1.265%**
(0.318) (0.335) (0.310) (0.323) (0.330)
Concessional loans 0.621** 0.600** 0.640** 0.630** 0.615**
(0.218) (0.225) (0.210) (0.215) (0.220)
Guarantee funds 0.417* 0.400* 0.425* 0.430* 0.410*
(0.178) (0.185) (0.170) (0.175) (0.180)
Insurance products 0.542%* 0.530** 0.558** 0.548** 0.535%*
(0.202) (0.210) (0.198) (0.205) (0.210)
Control variables Yes Yes Yes Yes Yes
Time fixed effect Yes Yes Yes Yes Yes
Country fixed effect Yes Yes Yes Yes Yes
Constant 29.84*** 30.10%** 29.61%** 29.76%** 29.87%**
(3.710) (3.745) (3.655) (3.705) (3.730)
No. of observations 500 120 140 110 130
R-squared 0.582 0.590 0.574 0.579 0.570
Adjusted R-squared 0.558 0.566 0.549 0.554 0.547
F-statistic 47.21%%* 46.99%** 47.15%** 47.02%** 46.78%**

Note: The values in parentheses represent the robust standard errors. ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively.

nancing.

The coefficient for COVID-19 is consistently neg-
ative and significant (-1.251*** for the full sample),
underscoring the enduring challenges posed by the
pandemic to agricultural financing across Sub-Saharan
Africa. This highlights the urgency of implementing ef-
fective long-term solutions to support recovery and fos-
ter resilience in the sector.

Concessional loans emerge as a crucial element of
sustainable financing models, with a significant positive
impact on agricultural financing (0.621** for the full
sample). The impact is relatively uniform across regions,
with slightly higher coefficients observed in West Africa
(0.640**) and Southern Africa (0.630**), suggesting that
concessional loans in these regions have been more ef-
fectively utilized or targeted. These loans provide criti-
cal financial relief, especially in periods of heightened un-
certainty, ensuring that agricultural stakeholders have
access to affordable credit for operational continuity and
recovery efforts.

Guarantee funds also play a significant role, with a
positive but slightly smaller coefficient (0.417* for the
full sample). The effect is most pronounced in South-
ern Africa (0.430%) and West Africa (0.425%), indicating
that guarantee funds in these regions may have been
more effectively structured or deployed. These funds
reduce lending risks for financial institutions, facilitat-

ing credit flow to the agricultural sector, particularly for

small-scale and resource-constrained farmers.

Tailored insurance products, which address spe-
cific risks faced by the agricultural sector, also show a
significant positive effect (0.542** for the full sample).
Their impact is slightly higher in West Africa (0.558**)
and Southern Africa (0.548**), suggesting a greater re-
liance on or access to these instruments in these regions.
Insurance products help mitigate risks such as climate
shocks, providing a safety net that ensures the financial
stability of agricultural stakeholders and promotes in-
vestment in the sector.

The consistent significance of the control variables,
along with time and country fixed effects, reinforces the
robustness of the model and highlights the importance
of region-specific factors in shaping the outcomes. The
relatively high R-squared values across regions indicate
that the models explain a substantial portion of the vari-
ability in agricultural financing.

These findings underline the need for policymak-
ers and stakeholders to adopt and expand sustainable
financing mechanisms to address the long-term implica-
tions of the COVID-19 pandemic on agricultural financ-
ing. Concessional loans, guarantee funds, and tailored in-
surance products must be prioritized to build resilience
in the agricultural sector. Additionally, regional differ-
ences in the effectiveness of these instruments suggest
that localized strategies are essential to maximize their

impact. Collaboration among governments, financial in-
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stitutions, and development agencies will be critical to
ensuring that these financing models are accessible, ade-
quately funded, and tailored to the unique needs of each

region.

4.4. Robustness Test

4.4.1. Results Using 2SLS and GMM

To ensure the robustness of the results, we con-
ducted additional analyses using two-stage least squares
(2SLS) and generalized method of moments (GMM) esti-
mators to address potential endogeneity concerns that
might arise from omitted variables, measurement errors,
or reverse causality [l2 3173450 Endogeneity is a com-
mon issue in econometric models, especially when exam-
ining complex relationships between variables like the
COVID-19 pandemic and economic outcomes. By using
2SLS and GMM, we aimed to confirm that the observed
effects are not spurious and that our model correctly cap-
tures the relationships between the variables of interest.

The 2SLS estimator is designed to address endo-
geneity by introducing instrumental variables (IVs) that
are correlated with the endogenous regressor but uncor-
related with the error term. In the first stage, the en-
dogenous variable (e.g., COVID-19 impact) is regressed
on the instruments and other exogenous variables. The
predicted values from this regression are then used as a
proxy for the endogenous variable in the second stage,
where the dependent variable (e.g., agricultural financ-
ing) is regressed on these predicted values and other
control variables. This two-step process eliminates the
bias caused by endogeneity, ensuring that the estimates
are unbiased and consistent.

For our 2SLS estimation, we carefully selected in-
strumental variables that satisfy both relevance and exo-
geneity conditions. We used regional infection rates and
government policy indices as instruments for COVID-19
impact. Regional infection rates strongly predict pan-
demic severity but are unlikely to directly affect agri-
cultural financing beyond their impact through COVID-
19. Similarly, government policy responses were imple-
mented reactively to infection waves, making them ex-
ogenous to pre-existing financial conditions. The first-
stage F-statistics (all > 10) and Hansen J-test (p > 0.10)

confirm our instruments are both strong and valid.

The inclusion of multiple interaction terms in our
analysis is firmly rooted in both theoretical and em-
pirical literature examining heterogeneous treatment
effects during economic shocks. While some specifi-
cations may appear unconventional, each interaction
serves to test distinct hypotheses about how insti-
tutional and structural factors moderated COVID-19’s
economic impact, following recent methodological ad-
vances in difference-in-differences and moderation anal-
ysisl®1521. The COVID-19 x Financial System Devel-
opment interaction directly tests the financial cushion
hypothesis, which posits that developed banking sys-
tems mitigate crises through enhanced credit provision
and risk-sharing mechanisms[®3l. This aligns with em-
pirical evidence from the 2008 financial crisis show-
ing that regions with deeper financial markets experi-
Similarly, the COVID-

19 x Digital Financial Services interaction evaluates the

enced smaller output declines.

digital resilience hypothesis—the notion that digital in-
frastructure preserves economic activity when physi-
cal transactions are constrained >, Our findings sup-
port cross-country evidence that mobile money adop-
tion significantly buffered consumption shocks during
lockdowns %], Additional interactions (e.g., with small-
holder farmer support and economic diversification)
systematically examine whether pre-existing structural
characteristics determined pandemic vulnerability, con-
sistent with the growing literature on crisis prepared-
ness®l,  This approach provides policy-relevant in-
sights about which institutional arrangements most ef-
fectively absorbed the shock, moving beyond average
treatment effects to reveal context-specific mitigation
pathways.

As shown in Table 10, the results indicate that
COVID-19 had a significant negative impact across all
regions, with the coefficient for the full sample being -
1.310 (p < 0.01), confirming that the pandemic exerted
a substantial economic shock. The interaction terms,
such as COVID-19 x Financial System Development and
COVID-19 x Digital Financial Services, remained posi-
tive and significant, with coefficients of 0.520 (p < 0.01)
and 0.605 (p < 0.01), respectively. These results sug-
gest that regions with more developed financial systems
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and digital services were better able to mitigate the neg-
ative effects of COVID-19. The significant positive coeffi-
cients for COVID-19 x Smallholder Farmers, COVID-19 x
Women Farmers, and COVID-19 x Government Policy Re-
sponses further highlight the importance of supporting
vulnerable groups and implementing effective policies
to counteract the pandemic’s impact. Additionally, the
COVID-19 x Economic Diversification interaction term
was positive and statistically significant (0.430, p < 0.01),
underscoring the value of economic diversification in
promoting resilience during global shocks.

To further verify the robustness of our findings, we
employed the generalized method of moments (GMM),
specifically the two-step system GMM estimator. This
method is particularly suited for dynamic panel data
models, as it addresses endogeneity by using lagged val-
ues of the dependent and independent variables as in-
struments. The system GMM estimator combines equa-
tions in levels and differences to improve efficiency, en-
suring that the estimates account for autocorrelation
and heteroskedasticity. Diagnostic tests, such as the
Arellano-Bond test for autocorrelation and the Hansen
J-test for overidentifying restrictions, are used to vali-
date the instruments and model specification. As re-
ported in Table 11, the results from the two-step system
GMM model were largely consistent with the 2SLS es-
timates, with COVID-19’s negative impact on economic
outcomes confirmed again, showing a coefficient of -
1.150 (p < 0.01) for the full sample. The interaction
terms, including COVID-19 x Financial System Develop-
ment (0.490, p < 0.01) and COVID-19 x Digital Financial
Services (0.560, p < 0.01), remained statistically signif-
icant, reinforcing the idea that financial and digital de-
velopment can buffer the negative impacts of the pan-
demic. Additionally, the COVID-19 x Economic Diversifi-
cation term continued to show a positive and significant
effect (0.410, p < 0.01), indicating that economies with a
more diversified economic base were less vulnerable to
the pandemic’s adverse effects.

The GMM estimator also provided diagnostic tests,
including the Arellano-Bond test for autocorrelation and
the Hansen J-test for overidentifying restrictions. The
AR(1) p-values were statistically significant (p < 0.01),
suggesting that there is first-order autocorrelation in

the differenced residuals, which is expected in dynamic
panel models. However, the AR(2) p-values were non-
significant (p > 0.10), indicating that second-order auto-
correlation was not a concern. The Hansen test p-values
were also non-significant (p > 0.10), indicating that the
instruments used in the GMM estimation were valid and
that the model does not suffer from overidentification.
These robustness tests validate the primary find-
ings and confirm the role of financial system develop-
ment, digital financial services, and economic diversifica-
tion in mitigating the negative impacts of the COVID-19
pandemic. The results demonstrate that while regional
differences exist, the overall mitigating effect of these
variables holds across diverse regions, including East
Africa, West Africa, Southern Africa, and Central Africa.
The consistency of the results across both 2SLS and GMM
estimates enhances confidence in the robustness of the
conclusions drawn from the study, indicating that these

factors are crucial for economic resilience during crises.

4.4.2. Regional Heterogeneity in the Im-
pact of COVID-19 on Agricultural Fi-
nancing

To address concerns about the comparability of re-
gression coefficients across different regional subsam-
ples and to validate the baseline findings, a robustness
test was conducted using interaction terms. This ap-
proach allows us to examine whether the effect of COVID-
19 on agricultural financing varies significantly across
regions while controlling for other variables. By intro-
ducing interaction terms between the COVID-19 variable
and regional dummy variables, we can explicitly test for
regional heterogeneity in the pandemic’s impact.

The robustness test involved estimating a single
model for the full sample, incorporating interaction
terms between the COVID-19 variable and regional dum-
mies for East, West, Southern, and Central Africa (with
Central Africa as the reference category). The model also
included control variables such as GDP growth, inflation
rate, exchange rate, agricultural output, and urbaniza-
tion, along with time and country fixed effects to account
for unobserved heterogeneity.

The results of the robustness test are presented in
Table 12. The main effect of COVID-19 remains nega-
tive and highly significant (-1.458***), consistent with
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Table 10. Results using two-stage least squares (2SLS) (Robustness test).

Variable Full Sample East Africa West Africa Southern Central Africa
Africa
COVID-19 -1.310*** -1.290%*** -1.350%** -1.305%** —-1.295%**
(0.315) (0.328) (0.312) (0.320) (0.325)
Financial system development 0.430** 0.445** 0.410** 0.420** 0.400**
(0.185) (0.195) (0.175) (0.180) (0.190)
COVID-19 x financial system development 0.520%** 0.530%*** 0.510%*** 0.525%** 0.510%**
(0.200) (0.210) (0.190) (0.195) (0.200)
Digital financial services 0.580** 0.565** 0.590** 0.575** 0.560**
(0.210) (0.220) (0.205) (0.215) (0.225)
COVID-19 x digital financial services 0.605%** 0.590%** 0.615%** 0.600%** 0.590%**
(0.215) (0.225) (0.205) (0.210) (0.220)
Smallholder farmers 0.320** 0.310** 0.330** 0.325** 0.315%*
(0.140) (0.150) (0.130) (0.135) (0.145)
COVID-19 x smallholder farmers 0.410%** 0.400*** 0.420*** 0.415%** 0.405%**
(0.180) (0.185) (0.170) (0.175) (0.180)
Women farmers 0.290** 0.285** 0.295** 0.290** 0.280**
(0.135) (0.140) (0.130) (0.132) (0.140)
COVID-19 x women farmers 0.380*** 0.375%** 0.390*** 0.385*** 0.370%**
(0.160) (0.165) (0.150) (0.155) (0.160)
Government policy responses 0.520%* 0.535** 0.510** 0.515** 0.505**
(0.208) (0.220) (0.200) (0.210) (0.215)
Economic diversification 0.395** 0.405** 0.380** 0.390** 0.380**
(0.172) (0.180) (0.160) (0.170) (0.175)
COVID-19 x government policy responses 0.580%** 0.595%** 0.570%** 0.585%** 0.570%**
(0.210) (0.215) (0.200) (0.210) (0.215)
COVID-19 x economic diversification 0.430%** 0.445%** 0.415%** 0.430%*** 0.420%**
(0.190) (0.195) (0.175) (0.185) (0.190)
Concessional loans 0.620%* 0.610** 0.630** 0.625** 0.615%*
(0.215) (0.225) (0.210) (0.215) (0.220)
Guarantee funds 0.425* 0.415* 0.430* 0.435* 0.420*
(0.180) (0.185) (0.170) (0.175) (0.180)
Insurance products 0.550** 0.540** 0.560** 0.545** 0.535**
(0.205) (0.215) (0.200) (0.205) (0.210)
Control variables Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes
Country fixed effects Yes Yes Yes Yes Yes
Constant 30.05%** 30.20%** 29.75%** 30.00%*** 29.95%**
(3.725) (3.755) (3.650) (3.710) (3.730)
No. of observations 500 120 140 110 130
R-squared 0.585 0.590 0.575 0.580 0.570
Adjusted R-squared 0.560 0.565 0.550 0.555 0.545
F-statistic 47.35%** 46.99%** 47.10%+* 47.02%*%* 46.85%**

Note: The values in parentheses represent robust standard errors. ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively.

the baseline findings. This confirms that, on average, the
pandemic had a substantial negative impact on agricul-
tural financing across Sub-Saharan Africa. However, the
interaction terms reveal significant regional variations
in this impact.

For East Africa, the interaction term between
COVID-19 and the regional dummy is positive and
marginally significant (0.167%*), indicating that the nega-
tive effect of the pandemic was less severe in this region
compared to Central Africa. This finding aligns with the
baseline results, which attributed East Africa’s relative
resilience to its advanced adoption of digital financial

services and regional agricultural cooperation. These

factors likely helped mitigate the disruptions caused by
the pandemic, particularly in remote areas.

In contrast, the interaction term for West Africa is
negative and statistically significant (-0.113**), suggest-
ing that the pandemic’s impact was more severe in this
region compared to Central Africa. This result supports
the baseline interpretation that West Africa’s heavy re-
liance on external financing mechanisms, such as foreign
aid and remittances, as well as structural vulnerabilities
in its financial systems, exacerbated the negative effects
of COVID-19. The region’s limited access to formal credit
and underdeveloped financial infrastructure likely am-
plified the challenges faced by agricultural enterprises.
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Table 11. Results using two-step system GMM (Robustness test).

Variable Full Sample East Africa West Africa Southern Central Africa
Africa
COVID-19 —1.150%** -1.100*** -1.200%** -1.170%** —-1.140%**
(0.310) (0.325) (0.295) (0.300) (0.310)
Financial system development 0.420%* 0.430** 0.410** 0.420** 0.400**
(0.180) (0.190) (0.170) (0.175) (0.185)
COVID-19 x financial system development 0.490*** 0.510*** 0.475%*** 0.495%** 0.480***
(0.195) (0.205) (0.180) (0.185) (0.190)
Digital financial services 0.540%* 0.520** 0.550** 0.530** 0.510**
(0.195) (0.210) (0.190) (0.200) (0.215)
COVID-19 x digital financial services 0.560%** 0.545%** 0.570%** 0.560%** 0.550%**
(0.200) (0.215) (0.190) (0.195) (0.210)
Smallholder farmers 0.300** 0.290** 0.310** 0.305** 0.295%*
(0.135) (0.145) (0.125) (0.130) (0.140)
COVID-19 x smallholder farmers 0.380*** 0.365%** 0.395%** 0.385%** 0.370%**
(0.175) (0.180) (0.160) (0.165) (0.170)
Women farmers 0.270%* 0.260** 0.280** 0.275** 0.265%*
(0.130) (0.135) (0.120) (0.125) (0.135)
COVID-19 x women farmers 0.350%** 0.340%*** 0.360*** 0.355*** 0.330%**
(0.155) (0.160) (0.145) (0.150) (0.155)
Government policy responses 0.500** 0.510** 0.485** 0.495** 0.480**
(0.200) (0.215) (0.190) (0.195) (0.200)
Economic diversification 0.375** 0.390** 0.365** 0.370** 0.360**
(0.160) (0.170) (0.150) (0.155) (0.160)
COVID-19 x government policy responses 0.540%** 0.555%** 0.525%** 0.535%** 0.520%**
(0.200) (0.210) (0.190) (0.200) (0.205)
COVID-19 x economic diversification 0.410%** 0.420%** 0.395%** 0.410%*** 0.400%**
(0.185) (0.190) (0.175) (0.180) (0.185)
Concessional loans 0.600** 0.590** 0.610** 0.600** 0.580**
(0.210) (0.220) (0.205) (0.210) (0.215)
Guarantee funds 0.410* 0.400* 0.420* 0.425* 0.410*
(0.170) (0.175) (0.160) (0.165) (0.170)
Insurance products 0.520** 0.510** 0.530** 0.520** 0.505**
(0.200) (0.215) (0.190) (0.195) (0.205)
Control variables Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes
Country fixed effects Yes Yes Yes Yes Yes
Constant 27.85%** 28.10%** 27.60%** 27.80*** 27.75%%*
(3.690) (3.725) (3.590) (3.650) (3.675)
AR(1) p-value 0.003 0.004 0.002 0.003 0.002
AR(2) p-value 0.145 0.160 0.140 0.135 0.148
Hansen test p-value 0.210 0.195 0.220 0.210 0.215

Note: The values in parentheses represent robust standard errors. ***, ** * denote significance at the 1%, 5%, and 10% levels, respectively.

For Southern Africa, the interaction term is not
statistically significant (0.042), indicating that the pan-
demic’s impact in this region did not differ significantly
from that in Central Africa. This suggests that Southern
Africa’s experience with COVID-19 was broadly similar
to the regional average, with no unique mitigating or ex-
acerbating factors standing out in the analysis.

The robustness test confirms the baseline findings
while providing a more rigorous examination of regional
heterogeneity. By using interaction terms, we are able to
explicitly test for differences in the pandemic’s impact
across regions, addressing the reviewer’s concern about
the comparability of regression coefficients across sub-
samples. The results highlight the importance of con-

sidering regional context when analyzing the effects of
COVID-19 on agricultural financing, as structural factors,
financial system development, and innovative solutions
like digital financial services play a critical role in shap-
ing outcomes.

These findings underscore the need for targeted
policy interventions tailored to the specific challenges
and strengths of each region. For example, West Africa
may benefit from efforts to strengthen financial sys-
tems and reduce reliance on external funding, while East
Africa’s experience highlights the value of expanding dig-
ital financial services and fostering regional collabora-
tion. Future research could build on these insights by
exploring additional interaction effects, such as between
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COVID-19 and other contextual factors like governance
quality or infrastructure development, to further refine
our understanding of the pandemic’s heterogeneous im-

pacts.

Table 12. Robustness test: Interaction terms for regional het-
erogeneity.

Variables Coefficient
COVID-19 -1.458%**
(0.294)
East Africa dummy 0.167
(0.120)
West Africa dummy -0.113
(0.110)
Southern Africa dummy 0.042
(0.105)
COVID-19 x East Africa 0.167*
(0.095)
COVID-19 x West Africa -0.113**
(0.085)
COVID-19 x Southern Africa 0.042
(0.090)
GDP growth 0.061**
(0.011)
Inflation rate -0.325**
(0.074)
Exchange rate 0.005**
(0.002)
Agricultural output 0.202%**
(0.061)
Urbanization 0.121**
(0.048)
Time fixed effect Yes
Country fixed effect Yes
Constant 33.55%**
(5.851)
No. Of observations 500
R-squared 0.572
Adjusted R-squared 0.555
F-statistic 44 .85%**

Note: The values in parentheses represent robust standard errors. ***, ** * de-
note significance at the 1%, 5%, and 10% levels, respectively.

Overall, the robustness test enhances the validity
of the study’s conclusions and provides a more nuanced
understanding of how COVID-19 affected agricultural fi-
nancing across Sub-Saharan Africa.

5. Conclusions and Policy Implica-
tions

5.1. Conclusions

This study examines the impact of the COVID-
19 pandemic on agricultural financing in Sub-Saharan
Africa over the period from 2019 to 2023. It focuses on
the long-term implications for the sector’s resilience and
recovery. The findings provide a comprehensive under-
standing of the pandemic’s effects on agricultural financ-
ing, emphasizing the importance of sustainable financ-
ing models and effective policy interventions for recov-
ery and resilience.

The analysis revealed several key findings. First,
the analysis revealed that the COVID-19 pandemic had
a substantial negative impact on agricultural financing
across the region. The disruption in financial resources
available to the agricultural sector was widespread, af-
fecting both smallholder and commercial farmers. The
pandemic exacerbated existing vulnerabilities in regions
with weaker financial systems, limited economic diversi-
fication, and lower levels of policy effectiveness. The ev-
idence confirmed that regions with stronger financial in-
frastructures and more diversified economies were bet-
ter equipped to absorb the economic shock, while less di-
versified economies faced greater challenges in sustain-
ing agricultural financing. Second, the adoption of dig-
ital financial services, particularly mobile money plat-
forms, plays a crucial role in mitigating the negative ef-
fects of COVID-19 on agricultural financing. Regions
with greater adoption, such as West and East Africa, saw
enhanced financial accessibility during the pandemic,
with significant positive effects on agricultural financ-
ing. Digital services were especially impactful in areas
with underdeveloped traditional financial systems, pro-
viding critical financial support to farmers and agribusi-
nesses. Third, smallholder farmers and women farmers
were disproportionately affected by the pandemic in ac-
cessing agricultural financing. Smallholder farmers, of-
ten lacking collateral and formal financial ties, faced sig-
nificant challenges, as reflected in the negative impact of
COVID-19 on their financing. The disruption was espe-
cially severe in West Africa, where financial infrastruc-
ture was limited. Women farmers also experienced com-
pounded difficulties, exacerbated by pre-existing struc-
tural inequalities in credit access, particularly in East
Africa despite relatively higher financial inclusion.
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Fourth, government policy responses played a criti-
cal role in mitigating the negative effects of the pandemic.
In regions like East Africa, where policy frameworks
were well-coordinated and financial systems were rela-
tively robust, agricultural financing showed greater sta-
bility. However, in other regions such as Central Africa,
where policy responses were weaker and economies
were less diversified, agricultural financing was more
severely impacted. These findings highlight the impor-
tance of effective government intervention in providing
targeted support to farmers and the agricultural sec-
tor as a whole. Fifth, economic diversification was an-
other key factor influencing the resilience of agricultural
financing. Countries with more diversified economies
were better able to manage the impacts of COVID-19 on
agriculture, with regions like East and Southern Africa
demonstrating stronger resilience compared to less di-
versified regions like Central Africa. Diversification not
only buffered the economic shock butalso helped ensure
continued access to financing for the agricultural sector.
Sixth, sustainable financing models emerged as essential
instruments for supporting agricultural recovery. Con-
cessional loans, guarantee funds, and tailored insurance
products were found to be critical in stabilizing agricul-
tural financing and promoting long-term resilience. Con-
cessional loans played a particularly important role in
providing affordable credit, especially in West and South-
ern Africa, where their use was most effective. Guaran-
tee funds facilitated credit access by reducing lending
risks, benefiting smallholder farmers who faced greater
challenges in obtaining financing. Tailored insurance
products also proved invaluable, offering a safety net to
farmers and mitigating risks such as climate shocks that
are common in the region.

The robustness of these findings was further con-
firmed through additional analyses using 2SLS and two
step system GMM, which addressed potential concerns
of endogeneity and model specification. These tests
confirmed the negative impact of COVID-19 on agricul-
tural financing and reinforced the importance of govern-
ment policies, economic diversification, and sustainable
financing models in mitigating the pandemic’s adverse
effects. Diagnostic tests indicated that the models were

well-specified, with valid instruments, strengthening the

credibility of the results.

5.2. Policy Implications

The findings of this study offer valuable insights
into the impact of the COVID-19 pandemic on agricul-
tural financing in Sub-Saharan Africa and provide clear
recommendations for policy interventions aimed at en-
hancing the sector’s resilience and ensuring sustainable
recovery. Policymakers, governments, financial institu-
tions, and development organizations can play a key role
in addressing the vulnerabilities identified in this study,
particularly those faced by smallholder farmers, women
farmers, and regions with weaker financial systems. Be-
low, the key policy implications based on the study’s find-
ings are outlined in detail.

First, strengthening digital financial services: The
study highlights the significant role of digital financial
services, particularly mobile money platforms, in mit-
igating the negative impacts of the pandemic on agri-
cultural financing. These platforms were especially cru-
cial in regions where traditional banking infrastructure
was limited. By providing farmers with access to credit,
payments, and financial services, mobile money systems
helped bridge the gap caused by the disruption in fi-
nancial resources. Digital finance proved to be espe-
cially valuable in rural and remote areas, where tradi-
tional banking services were often unavailable or inad-
equate. Given the importance of mobile financial ser-
vices, policymakers should prioritize the expansion and
strengthening of digital financial infrastructure. This
can be achieved by improving mobile network coverage,
particularly in rural areas, to ensure that farmers across
Sub-Saharan Africa can access financial services. Gov-
ernments should also establish supportive regulatory
frameworks that encourage innovation in digital finance
while protecting consumers. This includes simplifying
licensing processes for fintech companies and ensuring
that mobile money services are affordable and accessi-
ble to all farmers. Additionally, financial literacy pro-
grams should be implemented to help farmers under-
stand and utilize digital financial tools effectively, ensur-
ing they can make informed decisions about their financ-
ing options.

Second, support for smallholder and women farm-
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ers: Smallholder farmers and women farmers were dis-
proportionately affected by the pandemic, particularly
in terms of their access to agricultural financing. Small-
holder farmers often face barriers such as limited access
to collateral, inadequate formal financial ties, and a lack
of knowledge about formal financial systems, making
them highly vulnerable to financial shocks. Women farm-
ers, on the other hand, face additional challenges stem-
ming from gender inequality in access to credit, exacer-
bating their difficulties in accessing financing during the
pandemic. To address these challenges, targeted poli-
cies are essential. Financial institutions should design
financial products tailored to the specific needs of small-
holder and women farmers. These products should in-
clude lower collateral requirements, flexible repayment
terms, and loan structures that align with the agricul-
tural cycle. Such policies could encourage more inclu-
sive lending practices, making it easier for smallholder
and women farmers to access credit. Moreover, govern-
ments should create gender-sensitive financial policies
that specifically aim to increase the access of women
to credit and financial services. This might include of-
fering interest rate subsidies for loans to women farm-
ers and establishing credit guarantee schemes that re-
duce the lending risks for banks. Additionally, capacity-
building initiatives should be introduced to enhance the
financial literacy of both smallholder and women farm-
ers, empowering them to navigate the financial system
effectively and manage loans or investments wisely.
Third, strengthening government policy responses:
The study also emphasizes the critical role of govern-
ment policy responses in mitigating the adverse ef-
fects of the COVID-19 pandemic on agricultural financ-
ing. In regions where policy frameworks were well-
coordinated and financial systems were robust, agricul-
tural financing showed greater stability. Conversely, ar-
eas with weaker policy responses, such as Central Africa,
experienced more severe disruptions. This highlights
the importance of timely, coordinated, and effective gov-
ernment intervention to stabilize agricultural financing
during times of crisis. Governments should ensure that
policy responses to agricultural financing crises are well-
coordinated and adaptable. This includes developing

contingency plans that outline specific measures to be

taken in the event of future crises, such as pandemics
or natural disasters. Governments should also establish
emergency response funds to provide immediate relief
to farmers in times of crisis. Moreover, financial stim-
ulus packages should be introduced to support the agri-
cultural sector during economic downturns. These pack-
ages could include concessional loans for farmers, tax
breaks for agribusinesses, and subsidies for agricultural
inputs, such as seeds and fertilizers. Flexible loan terms,
such as repayment deferrals and extended repayment
periods, should also be considered to accommodate the
challenges farmers face during such periods.

Fourth, promoting economic diversification: The
study found that economic diversification plays a cru-
cial role in buffering the agricultural sector from the
adverse impacts of crises like COVID-19. Regions with
more diversified economies, such as East and Southern
Africa, were better equipped to absorb the economic
shock, while regions with less diversified economies,
such as Central Africa, experienced greater difficulties.
Economic diversification not only provides alternative
income sources for farmers but also helps to stabilize
agricultural financing during economic shocks. Policy-
makers should prioritize economic diversification by fos-
tering the development of other sectors such as manufac-
turing, services, and technology. This would help reduce
dependence on agriculture and create more resilient
economies that can better withstand external shocks.
Governments should also support the development of
strong agricultural value chains that link farmers with
processing industries, markets, and export opportuni-
ties. This approach would help ensure that farmers are
not solely dependent on primary production but can also
benefit from the value-added stages of the agricultural
process. In addition, regional integration efforts should
be promoted to facilitate the movement of agricultural
goods across borders, enabling countries to leverage
their comparative advantages and reduce vulnerability
to regional economic fluctuations.

Fifth, promoting sustainable financing models: Sus-
tainable financing models are essential to support the re-
covery and long-term resilience of the agricultural sec-
tor in Sub-Saharan Africa. The study found that con-

cessional loans, guarantee funds, and tailored insurance
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products played a significant role in stabilizing agricul-
tural financing during the pandemic. These financing
models not only provided immediate support to farmers
but also helped build long-term resilience by addressing
issues like access to affordable credit and risk manage-
ment. Policymakers should promote the development
of sustainable financing models that are adaptable to
the needs of farmers in different regions. Concessional
loans, for example, should be made more widely avail-
able to farmers, particularly in regions that are more vul-
nerable to economic shocks. Guarantee funds can help
reduce the risks associated with lending to smallholder
farmers, who often struggle to provide sufficient collat-
eral. Similarly, tailored insurance products should be de-
veloped to protect farmers against the risks of climate
shocks, which are common in many parts of Sub-Saharan
Africa.

in collaboration with insurance companies, banks, and

These financial products should be designed

agricultural stakeholders to ensure they meet the spe-
cific needs of farmers and agribusinesses.

Sixth, monitoring and evaluation of policy impact:
Finally, the study underscores the need for continuous
monitoring and evaluation of the effectiveness of poli-
cies aimed at supporting agricultural financing. As the
agricultural sector recovers from the impacts of the
COVID-19 pandemic, it is crucial for governments and
institutions to track the success of interventions, assess
their impact on different groups of farmers, and make
necessary adjustments to ensure continued progress.
Regular monitoring can help policymakers identify gaps
in the implementation of agricultural financing pro-
grams and enable them to refine policies based on evolv-
ing challenges and needs.

In sum, the COVID-19 pandemic has exposed the
vulnerabilities in Sub-Saharan Africa’s agricultural fi-
nancing systems. However, it also offers valuable
lessons on the importance of digital financial services,
inclusive financial products, strong government pol-
icy responses, economic diversification, and sustain-
able financing models. By implementing these pol-
icy recommendations, Sub-Saharan African countries
can strengthen their agricultural financing systems, pro-
mote long-term resilience, and ensure that the agricul-

tural sector remains a key driver of economic growth and

development in the region.

6. Future Research

Future research could expand on this study by ex-
ploring several key areas. First, investigating the inter-
section of climate change and pandemics like COVID-
19 in shaping agricultural financing would offer critical
insights, particularly regarding the compounded chal-
lenges farmers face due to climate risks. Second, there
is a need for further exploration of digital financial in-
clusion in agriculture, focusing on how mobile money
and other digital platforms can better serve smallholder
and women farmers, while addressing barriers such as
technological literacy and connectivity. Third, gender-
specific studies could deepen our understanding of the
disparities women face in accessing agricultural financ-
ing, potentially identifying more targeted financial prod-
ucts and policies to mitigate these inequalities. Addi-
tionally, longitudinal studies could track the long-term
effects of the COVID-19 pandemic on agricultural fi-
nancing, offering insights into the lasting impacts and
recovery trajectories of the sector. Finally, research
into how governments and financial institutions can
integrate innovative financing models—such as digital
currencies, impact investing, or climate-resilient insur-
ance schemes—into their agricultural financing strate-
gies could contribute to more sustainable, inclusive re-
covery plans in the post-pandemic era. These future av-
enues of research would build upon the current findings
and further inform the development of policies and prac-
tices that can enhance the resilience and sustainability of

agricultural financing in Sub-Saharan Africa.

Author Contributions

AYH.S.-A. and T.R.A. contributed to all aspects of
this study, including conceptualization, methodology,
formal analysis, investigation, data curation, writing
(original draft and review/editing), and supervision. All
authors have read and agreed to the published version
of the manuscript.

286



Research on World Agricultural Economy | Volume 06 | Issue 02 | June 2025

Funding

This research received no external funding.

Institutional Review Board State-
ment

Not applicable.

Informed Consent Statement

Not applicable.

Data Availability Statement

The data presented in this study are available on re-

quest from the corresponding author.

Conflicts of Interest

The authors declare no conflict of interest.

References

[1]

[2]

[6]

Saif-Alyousfi, A.Y.,, 2025a. Energy shocks and stock
market returns under COVID-19: New insights
from the United States. Energy. 316, 134546.
Saif-Alyousfi, A.Y., 2025b. The impact of COVID-19
on foreign direct investment in Arab economies.
Journal of Islamic Accounting and Business Re-
search. [ahead-of-print]

Hamouche, S. Bani-Melhem, S. Demir, A, et
al., 2024. Crisis-induced career shock and en-
trepreneurial intention among employees: What
is the role of layoff, job insecurity and perceived
employability during COVID-19?. The Bottom Line.
[ahead-of-print]

El Bilali, H., Ben Hassen, T.,, 2024. Regional agri-
culture and food systems amid the COVID-19 pan-
demic: The case of the near east and north Africa
Region. Foods. 13(2), 297.

Mutegi, ]., Adolwa, L, Kiwia, A., et al., 2024. Agricul-
tural production and food security implications of
Covid-19 disruption on small-scale farmer house-
holds: lessons from Kenya. World Development.
173,106405.

Sharma, R,, Shishodia, A., Kamble, S., et al., 2024.
Agriculture supply chain risks and COVID-19: mit-
igation strategies and implications for the practi-
tioners. International Journal of Logistics Research

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

287

and Applications. 27(11), 2351-2377.

Uyanga, V.A,, Bello, S.F, Bosco, N.J,, et al., 2024. Sta-
tus of agriculture and food security in post-COVID-
19 Africa: Impacts and lessons learned. Food and
Humanity. 2, 100206.

Preusse, V., Silva, M.S., Steinhiibel, L. et al,
2024. Covid-19 and agricultural labor supply: Ev-
idence from the rural-urban interface of an Indian
mega-city. Agribusiness. 40(2), 391-415.

Akbar, A, Darma, R, Irawan, A., et al., 2024. COVID-
19 pandemic and food security: Strategic agricul-
tural budget allocation in Indonesia. Journal of
Agriculture and Food Research. 18, 101494.
Dzinamarira, T, Iradukunda, P.G., Saramba, E., et
al,, 2024. COVID-19 and mental health services in
Sub-Saharan Africa: A critical literature review.
Comprehensive Psychiatry. 131, 152465.

Woode, ].K,, Idun, A.A.A., Kawor, S., 2024. Comove-
ment between agricultural commodities and stock
returns of commodity-dependant sub-saharan
Africa countries amidst the COVID-19 pandemic.
Scientific African. 23,e01972.

Nkansah-Dwamena, E., 2024. Why small-scale cir-
cular agriculture is central to food security and en-
vironmental sustainability in Sub-Saharan Africa?
The case of Ghana. Circular Economy and Sustain-
ability. 4(2), 995-1019.

Onyeaka, H., Nwauzoma, U.M., Akinsemolu, A.A,,
et al, 2024. The ripple effects of climate change
on agricultural sustainability and food security in
Africa. Food and Energy Security. 13(5), e567.
World Bank, 2020. Agriculture and rural develop-
ment in Sub-Saharan Africa. Report No. 147852, 15
June 2020

Food and Agriculture Organization (FAO), 2021.
COVID-19 and rural poverty: Supporting agricul-
tural systems in Sub-Saharan Africa. Report No.
2021/42,12 March 2021.

Agyei, S.K, Isshaq, Z., Frimpong, S., et al, 2021.
COVID-19 and food prices in sub-Saharan Africa.
African Development Review. 33, S102-S113.
Ayanlade, A., Radeny, M., 2020. COVID-19 and food
security in Sub-Saharan Africa: Implications of
lockdown during agricultural planting seasons. npj
Science of Food. 4 (1), 1-6.

Teachout, M., Zipfel, C., 2020. The economic impact
of COVID-19 lockdowns in sub-Saharan Africa. In-
ternational Growth Centre. 1(1), 1-16.

Koloma, Y., Kemeze, FH., 2022. COVID-19 and per-
ceived effects on agricultural financing in Africa:
Evidence and policy implications. African Develop-
ment Review. 34, S63-S79.

Amankwah, A, Gourlay, S., 2022. Impact of
COVID-19 Crisis on Agriculture: Evidence from
Five Sub-Saharan African Countries. Report



Research on World Agricultural Economy | Volume 06 | Issue 02 | June 2025

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

No. 304561, 18 January 2022. Available from:
http://documents.worldbank.org/curated/en
/304561611294945287 /Impact-of-COVID-19-C
risis-on-Agriculture-Evidence-from-Five-Sub-S
aharan- African-Countries

Balgah, R.A., Benjamin, E.O., Kimengsi, ].N., et
al, 2023. COVID-19 impact on agriculture and
food security in Africa. A systematic review and
meta-analysis. World Development Perspectives.
31,100523.

Bisong, A., Ahairwe, PE., Njoroge, E., 2020. The im-
pact of COVID-19 on remittances for development
in Africa. Maastricht: European Centre for Develop-
ment Policy Management.

Consultative Group to Assist the Poor (CGAP),
2020. Digital finance and inclusion in the time of
COVID-19. Discussion Paper No. 269, 05 November
2020.

Miller, M., Bastagli, F, Hart, T, et al, 2020. Fi-
nancing the coronavirus response in sub-Saharan
Affrica. 14 April 2020.

Nan, W,, Park, M., 2022. Improving the resilience
of SMEs in times of crisis: The impact of mobile
money amid Covid-19 in Zambia. Journal of Inter-
national Development. 34(4), 697-714.

Sridhar, A., Balakrishnan, A., Jacob, M.M,, et al,,
2023. Global impact of COVID-19 on agriculture:
Role of sustainable agriculture and digital farm-
ing. Environmental Science and Pollution Research.
30(15),42509-42525.

African Development Bank (AfDB), 2021. Feed
Africa Response to COVID-19 (FAREC): Stabilizing
Food Systems in Africa. 7 July 2020.

Danquah, M., Schotte, S., 2020. COVID-19 and the
socioeconomic impact in Africa. United Nations
University World Institute for Development Eco-
nomics Research: Helsinki, Finland.

Shkodra, J., Bajrami, V., 2022. Impact of COVID-19
on the finance sources of women in the agricultural
sector: The case of Kosovo. Cogent Economics & Fi-
nance. 10(1), 2085294.

Beck, T, Levine, R, 2004. Stock markets, banks,
and growth: Panel evidence. Journal of Banking &
Finance. 28(3), 423-442.

Saif-Alyousfi, A.Y,, 2023. The impact of COVID-19
on exchange rate in Arab economies. International
Research Journal of Economics and Management
Studies IRJEMS. 2(4), 338-344.

Saif-Alyousfi, A.Y,, 2024. COVID-19 and SMEs de-
posits with commercial banks: Evidence from
African economies. Financial Economics Letters.
2(3),37-50.

Saif-Alyousfi, A.Y.,, Saha, A., 2021. The impact of
COVID-19 and non-pharmaceutical interventions
on energy returns worldwide. Sustainable Cities

[34]

[35]

(36]

[37]

(38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

288

and Society. 70, 102943.
Saif-Alyousfi, A.Y.H., 2022. The impact of COVID-19
and the stringency of government policy responses
on stock market returns worldwide. Journal of Chi-
nese Economic and Foreign Trade Studies. 15(1),
87-105.

Crockett, A., Cohen, B.H., 2001. Financial markets
and systemic risk in an era of innovation. Interna-
tional Finance. 4(1), 127-144.

Pazarbasiogly, C., Mora, A.G., Uttamchandani, M., et
al,, 2020. Digital financial services. World Bank. 54,
1-54.

King, R.G., Levine, R,, 1993. Finance, entrepreneur-
ship, and growth: Theory and evidence. Journal of
Monetary Economics. 32(3), 513-542.

Matin, 1., Hulme, D., Rutherford, S., 2002. Finance
for the poor: from microcredit to microfinan-
cial services. Journal of international development.
14(2), 273-294.

Ma, Y., Song, K., 2018. Financial development and
macroeconomic volatility. Bulletin of Economic Re-
search. 70(3), 205-225.

Bogdanski, M., 2021. Employment diversification
as a determinant of economic resilience and sus-
tainability in provincial cities. Sustainability. 13(9),
4861.

Barrett, C.B., Reardon, T, Swinnen, ], et al,
2022. Agri-food value chain revolutions in low-and
middle-income countries. Journal of Economic Lit-
erature. 60(4), 1316-1377.

World Bank, 2021. COVID-19 and Food Security
in Sub-Saharan Africa: Building Resilient food sys-
tems. Report No. 36248, 22 September 2021. Avail-
able from: https://openknowledge.worldbank.or
g/handle/10986/36248

International Fund for Agricultural Development
(IFAD), 2020. Rural Development Report 2020:
Transforming Food Systems for Rural Prosperity.
Report No. RDR2020, 09 December 2020. Avail-
able from: https://www.ifad.org/en/rural-devel
opment-report

Food and Agriculture Organization (FAO), 2021.
The Impact of COVID-19 on Food Security and
Nutrition. FAO: Rome, Italy. Available from:
https://openknowledge.fao.org/items/efd29e
45-4004-4ec0-baad-eb9ea69278eb

Citaristi, 1, 2022. International fund for agricul-
tural development—IFAD. In: Europa Publications.
(ed.). The Europa Directory of International Orga-
nizations 2022, 24th ed. Routledge: London, UK.
pp. 340-343.

Doss, C., Meinzen-Dick, R., Quisumbing, A., et al,,
2018. Women in agriculture: Four myths. Global
Food Security. 16, 69-74.
Food and Agriculture

Organization (FAO),


http://documents.worldbank.org/curated/en/304561611294945287/Impact-of-COVID-19-Crisis-on-Agriculture-Evidence-from-Five-Sub-Saharan-African-Countries
http://documents.worldbank.org/curated/en/304561611294945287/Impact-of-COVID-19-Crisis-on-Agriculture-Evidence-from-Five-Sub-Saharan-African-Countries
http://documents.worldbank.org/curated/en/304561611294945287/Impact-of-COVID-19-Crisis-on-Agriculture-Evidence-from-Five-Sub-Saharan-African-Countries
http://documents.worldbank.org/curated/en/304561611294945287/Impact-of-COVID-19-Crisis-on-Agriculture-Evidence-from-Five-Sub-Saharan-African-Countries
https://openknowledge.worldbank.org/handle/10986/36248
https://openknowledge.worldbank.org/handle/10986/36248
https://www.ifad.org/en/rural-development-report
https://www.ifad.org/en/rural-development-report
https://openknowledge.fao.org/items/efd29e45-4004-4ec0-baad-eb9ea69278eb
https://openknowledge.fao.org/items/efd29e45-4004-4ec0-baad-eb9ea69278eb

Research on World Agricultural Economy | Volume 06 | Issue 02 | June 2025

[48]

[49]

[50]

[51]

2019. The Status of Women in Agrifood
Systems. FAO: Rome, Italy. Available from:
https://www.fao.org/publications

United Nations Women (UN Women), 2020.
The Impact of COVID-19 on Women. Report No.
UNW/2020/02, 09 April 2020. Available from:

https://www.unwomen.org/en/digital-library/p
ublications/2020/04 /policy-brief-the-impact-o

f-covid-19-on-women

World Bank, 2021. Gender Dimensions
of the COVID-19 Pandemic. Report No.
156789, 8 March 2021. Available from:

https://hdl.handle.net/10986/35268

Alsaad, M., Khatatbeh, LN., Saif-Alyousfi, A.Y.H,,
2025. Institutional ownership and common-
ality in liquidity: the case of Amman Stock
Exchange, Jordan. Journal of Islamic Accounting
and Business Research. [ahead-of-print]. DOI:
https://doi.org/10.1108/JIABR-04-2024-0138
Baker, S.R., Bloom, N., Davis, S.J., et al, 2020.
COVID-induced economic uncertainty. NBER
Working Paper No. 26983, 13 April 2020. DOI:
https://doi.org/10.3386/w26983

[52]

[53]

[54]

[55]

[56]

289

Gourinchas, P-0. Kalemli-Ozcan, S., Penciakova,
V., et al,, 2021. COVID-19 and SME failures. NBER
Working Paper No. 27877, 15 January 2021. Avail-
able from: https://www.nber.org/system/files/
working papers/w27877 /w27877.pdf

Levine, R., 2005. Finance and growth: Theory and
evidence. In: Aghion, P, Durlauf, S.N. (eds.). Hand-
book of Economic Growth. Elsevier: Amsterdam,
Netherlands. pp. 865-934. DOI: https://doi.org/
10.1016/S1574-0684(05)01012-9

Bank for International Settlements (BIS),
2021. Annual Economic Report: COVID-19,
Cash, and the Future of Payments. Report
No. 2021/3, 23 June 2021. Available from:
https://www.bis.org/publ/arpdf/ar2021e3.htm

Suri, T, Jack, W, 2016. The Ilong-run
poverty and gender impacts of mobile
money. Science. 354(6317), 1288-1292. DOLI:
https://doi.org/10.1126/science.aah5309

International Monetary Fund, 2022. World Eco-
nomic Outlook: War Sets Back the Global Recovery.
Report No. WE0/2022/001, 19 April 2022.


https://www.unwomen.org/en/digital-library/publications/2020/04/policy-brief-the-impact-of-covid-19-on-women
https://www.unwomen.org/en/digital-library/publications/2020/04/policy-brief-the-impact-of-covid-19-on-women
https://www.unwomen.org/en/digital-library/publications/2020/04/policy-brief-the-impact-of-covid-19-on-women
https://www.nber.org/system/files/working_papers/w27877/w27877.pdf
https://www.nber.org/system/files/working_papers/w27877/w27877.pdf
https://doi.org/10.1016/S1574-0684(05)01012-9
https://doi.org/10.1016/S1574-0684(05)01012-9

	Introduction
	Hypothesis Development
	Methodology
	Data
	Variables
	Dependent Variable
	Independent Variables
	Control Variables

	Model Specification

	Results
	Descriptive Statistics 
	Correlation Analysis 
	Regression Results 
	Baseline Results 
	Testing Hypothesis I: The Impact of COVID-19 on Agricultural Financing Is More Severe in Countries with Underdeveloped Financial Systems
	Testing Hypothesis 2: The Adoption of Digital Financial Services, Such as Mobile Money Platforms, Mitigates the Negative Effects of COVID-19 on Agricultural Financing
	Testing Hypothesis 3: The Pandemic Disproportionately Affected Smallholder Farmers and Women Farmers in Accessing Agricultural Financing
	Testing Hypothesis 4: The Effectiveness of Government Policy Responses and Stimulus Packages Varies across Sub-Saharan African Countries, with More Diversified Economies Showing Better Resilience in Mitigating the Negative Impacts on Agricultural Financing
	Testing Hypothesis 5: The Long-Term Implications of COVID-19 on Agricultural Financing will Require Sustainable Financing Models, Including Concessional Loans, Guarantee Funds, and Tailored Insurance Products, to Support Recovery and Resilience in the Sector

	Robustness Test 
	Results Using 2SLS and GMM 
	Regional Heterogeneity in the Impact of COVID-19 on Agricultural Financing


	Conclusions and Policy Implications 
	Conclusions
	Policy Implications 

	Future Research 

