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ABSTRACT

This study identified the determinants of cocoa farmers’ access to credit in Ghana
and estimated the impact of credit access on yield, yield gap, gross income, cost of
production, and net income using propensity score matching. A total of 384 cocoa-
farming households were included in the analysis. Only 33.3% of cocoa farmers
accessed credit for production and cooperative unions were the main source of
credit accessed by the farmers. The study finds significant positive impacts of agri-
cultural credit on yield, gross income, and net income, while yield gap decreases
significantly (by 12.2-16.7%) with access to credit. Policy efforts to improve cocoa
farmers’ access to credit could therefore enhance the productivity and profitability
of cocoa production. It was found that male-headed households with access to
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credit derive greater benefits than their female counterparts. This may be attributed
to differences in resource endowments and marginalization (between male and
female heads). In addition, it was found that with access to credit, cultivating more
than one cocoa farm could make cocoa production more productive and profitable.
This indicates more efficient and profitable use of credit on fragmented farms, than
on non-fragmented farms. However, under credit constraint, the practice of land
fragmentation could be counterproductive.

IMPACT STATEMENT

Through the generation of foreign exchange, creation of employment, and the provi-
sion of other environmental and health related benefits, cocoa can be classified as a
gem among the major export commodities from Ghana. Despite the benefits the
commodity offers to the Ghanaian economy, the cocoa subsector has been subjected
to myriads of production related challenges (including aging trees, low soil fertility,
low or limited adoption of productivity-enhancing inputs, challenges with post-harvest
management, etc.), which have led to declining trend in cocoa production, rising pro-
duction costs and decreasing farm income. Majority of these challenges have in recent
research efforts been linked to credit constraints. While efforts have been made by
previous and current governments to improve cocoa farmers access to credit and
enhance the performance of the subsector, credit remains insufficient for cocoa farm-
ers, and very little has so far been documented empirically on the impact of agricul-
tural credit on cocoa production, especially in Ghana. This study addresses this gap by
analyzing the determinants of cocoa farmers access to agricultural credit and the
impact of agricultural credit on productivity (yield, yield gap, and gross income), cost
and returns from cocoa production. The study also identifies and documents potential
heterogeneity in impacts of agricultural credit on male and female headed house-
holds, and between farmers who operate on fragmented and non-fragmented lands,
stressing on the need to consider the differences in impact between these two groups
when implementing measures to enhance farmers access to credit and the impact on
farm performance. Findings from this study could guide policy formulation, especially
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in targeting of farmers for agricultural credit and in the implementation of measures
to address challenges in cocoa production. To farmers, this study could enlighten
them on the benefits of operating on fragmented lands with improved access to
credit, and the risk of operating on fragmented lands under credit constraint

1. Introduction

Cocoa (Theobroma cacao) production, processing, and marketing serve as a livelihood for about 30% of
Ghana’s population (Artavia Oreamuno & Croppenstedt, 2023). The cocoa sector is a major engine to the
growth of the Ghanaian economy, generating about 30% of the country’s export earnings, and contribu-
ting about US$2.71 billion to government revenues in the year 2017 (Artavia Oreamuno & Croppenstedt,
2023). While it generates about 10% of agricultural GDP in Ghana (Asokolnsight, 2022; Vigneri &
Kolavalli, 2018), a total of about 850,000 farm families are reported to make a living from cocoa produc-
tion and marketing (Artavia Oreamuno & Croppenstedt, 2023; Vigneri & Kolavalli, 2018). For the year
2022, cocoa generated about US$2 billion in foreign exchange for Ghana and contributed about US$533
million to GDP in 2021 (in real terms) (Ghana Commercial Bank (GCB), 2022). The crop is reported to
have generated annual sales revenue of approximately GHC2500 (about US$556) for over 500,000 pro-
ducing households in 2017 (Ghana Statistical Service (GSS),), 2019; Tsiboe, 2021). Cocoa plays a crucial
role in the generation of employment opportunities, especially for the youthful population in Ghana. As
reported by Vigneri and Kolavalli (2018), the cocoa industry in Ghana contributes approximately 11.9%
of the total value-added in agriculture, maintaining its position as the largest export-based crop. This
prominence not only emphasizes its economic significance but also emphasizes its vital role in earning
optimum foreign exchange for Ghana. Beyond its economic benefits, cocoa tree coverage contributes to
environmental protection, and its medicinal value has been recognized. Moreover, revenue generated
from the cocoa sector has facilitated infrastructural developments, including the construction of hospi-
tals and roads in regions cultivating cocoa (Obuobisa-Darko, 2015).

Despite the considerable potential of cocoa to contribute to Ghana's economy, there is a declining
trend in cocoa production (Gneiting & Arhin, 2023; Oke et al., 2019), rising production costs, and decreas-
ing farm income (Gneiting & Arhin, 2023). In an Oxfam report by Gneiting and Arhin (2023), cocoa farmers’
net income in Ghana was reported to have decreased by an estimated 16.38% between the 2019/20 and
2021/22 harvesting seasons. The observed declines in the yield and income of cocoa farmers have been
linked to aging trees, low soil fertility, and low or limited use of productivity-enhancing inputs (Wessel &
Quist-Wessel, 2015), all of which are deeply connected to credit constraints (Balana et al., 2022; Martey
et al, 2019). Research by Nwachukwu et al. (2010) and lke and Umuedafe (2013) accentuates the preva-
lence of insufficient access to credit by cocoa farmers, which keeps cocoa cultivation at a basic survival
level and has severe repercussions for production outcomes (Oke et al,, 2019). In response, successive gov-
ernments have made efforts to provide credit assistance to cocoa farmers through various programmes
(Ugbajah & Ugwumba, 2013). However, despite these initiatives, credit remains insufficient for cocoa farm-
ers, as has been highlighted by several researchers (Assouto & Houngbeme, 2023; Balana et al, 2022;
Martey et al., 2019; Ogundeji et al., 2018; Wessel & Quist-Wessel, 2015).

Credit serves as the essential foundation for businesses, particularly agriculture, which has historically
been a non-monetary pursuit for rural communities (Nzomo & Muturi, 2014). In the context of agricul-
ture, credit is described as the immediate and deferred transfer of purchasing ability from an individual
who possesses it to someone in need, granting the latter the ability to utilize another person’s capital
for agricultural endeavours. This arrangement is based on trust in the borrower’s inclination and capacity
to settle on an agreed future date (Kuwornu et al., 2013). Agricultural credit is considered a strategic
resource that plays a crucial role in pushing crop productivity to its limits, ultimately improving the qual-
ity of life of many impoverished farmers. Therefore, the availability of farm credit is expected to
empower farmers to effectively utilize their resources (Kehinde & Ogundeji, 2022). In developing coun-
tries, where smallholder farms often face financial constraints, farm credit plays a crucial role in facilitat-
ing the acquisition of modern technology and farm inputs. This in turn contributes to the enhancement
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of farm productivity and growth rates (Attipoe et al., 2020; Chandio et al., 2016; Dziwornu et al., 2023).
According to Attipoe et al. (2020), access to credit is essential for the acceptance and spread of innova-
tive and influential farming technologies, thereby fostering agricultural growth. The embracing of
improved farming technologies is closely linked to heightened demand for both fixed and working cap-
ital, highlighting the central role of finance in boosting agricultural productivity in developing countries.

In Ghana, agricultural credit is provided in various forms, including kind, cash, or a combination of
both, and can be sourced from either informal or formal channels. In the realm of farm credit, in-kind sup-
port primarily originates from informal channels such as pesticides, chemicals, fertilizers, mechanization
services, and seeds. Conversely, cash-based credit predominantly stems from formal sources. Informal
credit sources include friends, moneylenders, relatives, agricultural output, and input dealers. In contrast,
formal sources include banks, credit unions, microfinance institutions, and formal sector employers, who
extend credit through salary loans (Akudugu, 2016; Abdallah et al., 2019). While informal divisions tend to
operate without a formal framework, the formal sector follows structured frameworks (Abdallah et al.,
2019). It is noteworthy that credit obtained from formal sectors has adverse effects on rural communities,
and its accessibility is significantly limited, as indicated by the research findings of Oke et al. (2019). This is
evident from the excessively high interest rates associated with formal credit sources (Moahid et al., 2021).
This results in constrained access to credit, which directly hampers farmers’ productivity (Mukasa et al.,
2017) and leads to a reduction in income and agricultural investment (Amanullah et al, 2019).
Consequently, this situation exacerbates rural poverty (Ige & Adeyemo, 2019; Masaood & Maharjan, 2020).
Farmers find themselves ensnared in a cycle of poverty, with limited opportunities or means to enhance
their living standards. Without external positive intervention, rural farmers may remain trapped in their cur-
rent predicaments. Hence, both increased agricultural productivity and access to credit remain pivotal fac-
tors in the ongoing battle against rural poverty (Adeyonu, 2015). Credit access is crucial for smallholder
farmers as it empowers them to invest in the restoration and enhancement of their farms, facilitates mar-
ket access, improves post-harvest practices, ensures quality, and promotes smoother household cash flow
(Bonnieux, 2019). Through pre-harvest financing, growers can obtain quality inputs that enhance crop
quality and productivity, leading to increased income and a more dependable supply for purchasers
(Balana et al.,, 2022; Wessel & Quist-Wessel, 2015). Additionally, postharvest finance plays a vital role in the
cost-efficient aggregation of crops (Bonnieux, 2019; Wessel & Quist-Wessel, 2015). To enhance the product-
ivity of smallholder farmers, timely access to finance is crucial for acquiring inputs such as seeds, pesti-
cides, fertilizers, herbicides, transport, machine services, fuel, and labor.

Numerous scholars have delved into the realm of agricultural credit, as evidenced by studies such as
Nzomo and Muturi (2014), Akudugu (2016), Abdallah et al. (2019), and Kehinde and Ogundeji (2022). For
instance, Akudugu (2016) conducted a study on the relationship between agricultural productivity, farm
size, and credit access in Ghana, revealing that both informal and formal credit access lead to increased
agricultural productivity among farm households. Nzomo and Muturi (2014), in their research on the
effects of different agricultural credit programs on productivity, found that development credit had the
most significant and enduring impact compared with seasonal and agribusiness credit. However, sea-
sonal credit was the most accessible and sought after, whereas the response to agribusiness credit was
notably low. Thus, they conclude that credit has an impact on output. Regarding the effect of credit on
farm income, Abdallah et al. (2019) reported that credit access contributes to an increase in households’
farm income. In a recent and relevant study by Kehinde and Ogundeji (2022), the investigation focused
on the influence of access to credit and cooperative services on cocoa productivity. Their findings indi-
cated that farmers who have simultaneous access to both cooperative services and credit exhibit higher
productivity than those with access to either cooperative services or credit, as well as those with no
access to either.

However, none of these studies concurrently evaluated the impact of agricultural credit on the prod-
uctivity (yield, yield gap, and gross income), cost, and income of cocoa farmers. Again, the complexities
of credit dynamics in Ghana's cocoa sector demand nuanced investigation to guide effective policy inter-
ventions. Therefore, this study aims to provide empirical insights into the simultaneous effects of agricul-
tural credit on productivity, cost, and income from cocoa production, using propensity score matching.
Specifically, the study
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i. identifies the key determinants of cocoa farmers’ access to agricultural credit and
ii. estimates the impact of access to agricultural credit on three measures of productivity (yield, yield
gap, and gross income), cost of production, and net income from production.

The findings from this research could serve as an essential guide for policy formulation to enhance
farmers’ access to credit and the role that credit plays in the cocoa subsector. This comprehensive ana-
lysis is crucial for advancing both academic knowledge and practical interventions in the ongoing battle
between declining cocoa production and rural poverty. The rest of this manuscript is organized as fol-
lows. Section 2 of the manuscript is on literature review, while methods used for the study (including
data, sampling, analytical framework, and descriptive statistics) are covered in section 3. Results are pre-
sented and discussed in section 4, while section 5 concludes the study.

2, Literature review
2.1. Agricultural credit and farm performance

Credit constraint is well documented in the literature as one of the dominating constraints to agricul-
tural production in the developing world (Balana et al., 2022; Diamoutene & Jatoe, 2020) and a major
hindrance to efforts to alleviate poverty and hunger in Sub-Saharan Africa (SSA) (Balana et al., 2022;
Burchi et al,, 2016; Rapsomanikis, 2015). While most households in rural SSA depend on agriculture for
their livelihood, challenges such as high cost of inputs, poor climatic conditions, limited access to mar-
kets, and most importantly, limited access to credit have for over two decades now led to low product-
ivity of crop fields, high yield gaps, risk of farm income losses, food insecurity, and reduced incentive for
the youth to venture into the agriculture sector (Chandio et al, 2017; Daudu et al.,, 2023; FAO, 2014;
Ogundeji et al.,, 2018). Evidence shows that enhancing farmers’ access to credit could improve their
access to and adoption of yield-enhancing innovations in a timely manner and ensure the allocation of
factors of production in a more efficient way (Diamoutene & Jatoe, 2020; Martey et al., 2019; Ogundeji
et al., 2018), thereby leading to yield and income gains (Assouto & Houngbeme, 2023). In addition,
access to credit is presumed to offer farmers the possibility of hiring sufficient and high-quality labor on
their farms, which consequently enables them to produce under optimal conditions (Otsuka & Larson,
2016). For example, a study by Assouto and Houngbeme (2023) in Benin found that enhancing maize
farmers’ access to credit could lead to yield and income gains of 40.07 and 31.97%, respectively. Using a
stochastic frontier analysis (SFA) of a sample of 216 rice producers from Senegal, Diallo et al. (2020)
found that farmers with access to credit have 37.32% yield gains. Martey et al. (2019) also reported a
positive effect of credit on maize production in Northern Ghana. In Nigeria, Wole-Alo et al. (2022)
reported that cocoa growers with access to credit earn higher net farm income than those who have no
access to credit. In a general farm level analysis in Lesotho, Ogundeji et al. (2018) report that access to
credit increases net farm revenues by US$116.6 to US$136.9.

Numerous investment and policy efforts have been made globally to enhance the productivity of
crop fields and farmers’ incomes, particularly in developing countries (Mason-D'Croz et al., 2019; Ruane
& Ramasamy, 2023). Despite these efforts, low yields, high yield gaps, high production costs, and low
incomes have been typical attributes of cropping systems in the developing world. The root causes of
these production challenges include the low adoption of productivity-enhancing innovations, untimely
implementation of relevant cultural practices, high incidence of crop pests and diseases, low use of fer-
tilizer, old age of cocoa farms, and resource bottlenecks from a broader perspective (Artavia Oreamuno
& Croppenstedt, 2023; Assouto & Houngbeme, 2023; Balana et al., 2022; Chandio et al., 2017; Wessel &
Quist-Wessel, 2015). While these challenges have mostly been linked to farmers’ limited access to credit
for production (Assouto & Houngbeme, 2023; Martey et al., 2019; Ogundeji et al., 2018), information on
the channels through which credit affects farm performance is scant, with emphasis placed in research
on the impact of credit on fertilizer use (Nakano & Magezi, 2020), productivity (Diallo et al., 2020;
Haryanto et al., 2023; Martey et al., 2019; Seck, 2021) and farm income (Ogundeji et al., 2018; Assouto &
Houngbeme, 2023). This study contributes to bridging the knowledge gap in this regard by analyzing
the determinants of farmers’ access to credit and the impact on yield and yield gap, gross income, cost
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of production, and net income from cocoa production. Assuming potential heterogeneity in the impact
of credit access on farmers, a disaggregate analysis is also performed based on the sex of the respond-
ents, and the status of land fragmentation. This study used cocoa as the primary crop of interest for the
analysis because of the importance of the crop to the Ghanaian economy (the study area) and the lim-
ited access of cocoa farmers to credit in Ghana (Lowe, 2017; Obuobisa-Darko, 2015).

The agricultural finance literature extensively addresses the correlation between credit accessibility
and agricultural output; however, a consensus on the nature of this impact, as well as the impact path-
ways, remains elusive (Ogundeji et al., 2018; Assouto & Houngbeme, 2023). This absence of agreement
in the scholarly literature concerning the effect of credit access may be attributed to the socioeconomic
conditions and initial farming resources that distinguish producers in one country from another (Seck,
2021). Furthermore, the absence of an agreement might be rationalized by the diverse approaches used
by public establishments across countries to fund the agricultural industry (Assouto & Houngbeme,
2023). Three discernible trends in the effects of credit on agricultural productivity and profitability have
been identified (Assouto & Houngbeme, 2023). First, there is a school of thought highlighting the posi-
tive influence of credit on farmers’ productivity and profitability, as evidenced by the studies conducted
by Akudugu (2016), Diallo et al. (2020), and Assouto and Houngbeme (2023). Second, certain studies
suggest that credit has a neutral or limited effect on productivity and net returns, as seen in Wiredu
et al. (2011), Khan et al. (2013), and Njeru et al. (2016). Third, Agbodji and Johnson, (2021) contended
that credit can have a negative impact on the yield and income of farmers. A point well noted, and sup-
ported by economic theory; however, is the fact that farmers who face binding capital constraints are
more likely to use lower levels and non-optimal combinations of yield-enhancing inputs than non-cap-
ital/credit constrained farmers (Awotide et al., 2015; Freeman et al., 1998). This could lead to lower yields
and profits among the credit constrained farmers (Awotide et al., 2015). Based on this, it is hypothesized
that access to agricultural credit could lead to higher yields and gross income, lower yield gaps, and
higher net income. The effect of agricultural credit on cost can, however, be positive or negative
depending on the time of access and use of agricultural credit.

2.2. Decision on credit access, determinants, and channels of impact

As with many other cash crops in Ghana, cocoa is primarily produced on a commercial basis. In this context, it
is assumed that farmers can increase or maintain profits by increasing yields (van Vliet et al., 2021), attracting
higher prices (van Vliet et al., 2021) and/or lowering the cost of production (Tabe-Ojong et al., 2022). In the
Ghanaian context, where the prices received by farmers are set by the government, increasing profits can pri-
marily be achieved by increasing cocoa yields and reducing the cost of production. The achievement of either
or both, however, hinges on farmers’ timely and adequate access to credit for production. A well-documented
fact in the literature is that having access to credit enables farmers to purchase yield-enhancing inputs over
time, which enables them to allocate farming inputs efficiently, leading to maximum possible output
(Chandio et al,, 2017; Martey et al., 2019; Wessel & Quist-Wessel, 2015). It is presumed that credit can affect
the performance of cocoa farmers by enhancing their yields and gross income and minimizing costs if
accessed in a timely manner for optimal resource allocation. This reveals the important role of credit in agricul-
ture. Due, however, to seasonal financial constraints faced by most farmers, especially in rural Africa, which
leads to payment challenges in the purchase of yield-enhancing inputs, most farmers end up making sub-
optimal production decisions under financial constraints, and this leads to low productivity and returns from
production (Kumar et al., 2013). The access of farmers to credit when faced with such financial constraints can
provide strong incentive for farmers to invest in production factors to enhance performance. This is in line
with a proposition by Schultz (1964) that farmers in traditional agriculture act rationally within the context of
resources and technologies available and accessible to them. By this, farmers decision to access credit is
assumed to be guided by expected utility maximization, whenever they are confronted with a dilemma on
whether to borrow for production or not. A farmer would access credit for agricultural production when the
expected benefits from the use of credit outweighs the benefits of foregoing borrowing. Thus, each cocoa
farmer in the country is assumed to be a profit maximiser (Samuelson & Nordhaus, 2005) whose primary
objective is to increase net returns from production by increasing income from the sales of cocoa and mini-
mizing the cost of production through timely purchase and efficient allocation of inputs. The ability of farmers
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to increase returns from production is assumed to be influenced by their access to credit, the latter of which is
believed to enhance farmers’ capacity to make profitable investments by acquiring vital production inputs
and financing relevant operating expenses over time (Conning & Udry, 2007).

Having access to adequate credit can ease the liquidity/financial constraints of cocoa producers and
enable farmers to purchase productive inputs such as fertilizer, pesticides, labor, irrigation facilities,
and practice mechanization (Akudugu, 2016; Houensou et al., 2021). It also encourages the appropriate
and efficient allocation of these inputs when accessed on time, thereby promoting intensification,
enhancing yield, and reducing production costs. Based on economic theory, documented evidence in lit-
erature, and the institutional settings in Ghana, it is assumed that farmers access to credit for cocoa pro-
duction is affected by diverse household characteristics, farm/plot characteristics, and distance and/or
institutional factors (Assouto & Houngbeme, 2023; Chandio & Jiang, 2018; Diallo et al., 2020; Houensou
et al, 2021; Kehinde & Ogundeji, 2022; Martey et al., 2019). These factors include the sex of the farmer,
age, educational status, household size and distribution (child ratio or dependency ratio), marital status,
farm size, experience in cocoa production, number of cocoa farms cultivated (land fragmentation), access
to government extension services, membership in a farmer-based organization (FBO), distance to the
nearest marketplace, and distance to the nearest district capital.

3. Methodology
3.1. Study area

The Birim Central Municipal District (with Akim Oda as its capital) in the southwestern corner of the
Eastern Region of Ghana, a major cocoa-producing location, serves as the study area for this research.
It has a total population of 76,302 (and a population density of 626.9 people/km?), with 47.8% being
male and 52.2% female (Ghana Statistical Service (GSS), 2021). The climate of the study area is semi-
equatorial and wet, with a bimodal rainfall regime. The major rainy season is from April to June and the
minor season is from September to November. Most of the inhabitants depend on agriculture for their
livelihood, with the sector employing about 51% of the municipality’s active labour force. In this loca-
tion, crops such as maize, cassava, cocoyam, rice, yam, and plantain are the major food crops produced,
whereas cocoa, citrus, and oil palm are the major cash crops. The major livestock reared by farmers in
the area are cattle, sheep, goats, pigs, and poultry, which are produced mostly on a small scale.

3.2. Data and sampling

This study used primary data gathered from cocoa-producing households in the study area. Data were
gathered after a pretest using structured questionnaires. Among the areas covered during the survey
are the socio-demographic characteristics of the respondents, their access to credit, farm/plot-level char-
acteristics, data on geographic/locational factors such as distance to markets and district capital, institu-
tional factors such as access to extension services, and data on crop production (inputs, output, prices,
and challenges) for the year 2021 (see questionnaire in the supplementary materials/files for details).
Regarding farmers’ access to agricultural credit, farmers were asked if they accessed credit in the year
2021 for cocoa/agricultural production or not. Those who accessed credit for cocoa/agricultural produc-
tion were considered farmers with access to agricultural credit, while those who did not access credit for
cocoa/agricultural production were classified as farmers without access to agricultural credit. The survey
was conducted between January and April 2022 and included smallholder cocoa farmers in the Birim
Central Municipality of Ghana as its population. The study area has 7,500 smallholder cocoa farmers
(COCOBOD 2021). Based on Yamane's (1967) formula, a sample size of 380 farmers was estimated; how-
ever, 384 farmers were interviewed for the study. A multistage sampling procedure was used to select
the sample for this study. The first of the three stages involved a purposive selection of one of the oper-
ational areas (the Oda Nwanta operational area) out of the three (3) in the municipality. This selection
was based on the intensity of cocoa production in this area. In the second stage, a total of ten of the 16
communities in the operational area were randomly selected, from each of which the researchers



COGENT ECONOMICS & FINANCE . 7

randomly selected 38/39 households for interviews based on a list of smallholder cocoa farmers supplied
by the Cocoa Health and Extension Division of COCOBOD in Akim Oda.

The data for this study was gather by one of the co-authors of this manuscript for his MSc work
in Agribusiness Management at the Kwame Nkrumah University of Science and Technology (Ghana)
(under the supervision of the corresponding author). The work was first approved by the Research
Ethics Office of the University in 2021 before the data collection began to ensure adherence to
approved ethics considered in research that involves human participants. Besides this, respondents
voluntarily participated in the interviews conducted for this data, and none was forced to provide
confidential information. The respondents gave written consent (signature/thumbprint) before each
data collection began.

3.3. Analytical framework

Estimating the impact of credit access on farm performance poses two methodological challenges:
unobserved heterogeneity and endogenous sample selection (Mukasa et al., 2017). First, there is some
heterogeneity between farmers with and without access to credit in terms of socio-demographic charac-
teristics, farm/plot characteristics, access to institutional support, and geographic/locational measures
and the consequent impacts on productivity, cost, and net returns. Some farmers may not have accessed
credit for production because they had sufficient capital and resources to self-finance their activities
(Balana et al.,, 2022), while others did not access credit because there were no lenders (formally or infor-
mally) to access credit. It could also be that they did not access credit because of the high transaction
costs (Balana et al.,, 2022). Regarding endogenous sample selection bias, farmers with access to credit
can separate consumption decisions from farm production decisions and make efforts to choose optimal
levels of productive inputs, independent of the consumption constraints they face (Foltz, 2004; Mukasa
et al, 2017). In contrast, liquidity-constrained farmers may use suboptimal levels of productive inputs
due to the allocation of such limited resources between production and consumption expenditures. In
addition, it is assumed that a farmer would try to access credit only if the benefits derived from the
decision exceed the benefits of not accessing credit, a situation that could induce selection bias. To con-
trol for these biases, we estimated the productivity, cost, and income effects of access to agricultural
credit using propensity score matching. Propensity score matching (PSM) is a non-parametric technique
used in impact evaluation studies to estimate the effect of a treatment on outcome variables. In the cur-
rent context, the propensity score p(X;) refers to the conditional probability of accessing credit for cocoa
production given characteristics of the subjects before they accessed credit for production (Owusu et al.,
2011). This is defined as follows (Owusu et al., 2011):

p(Xi) = Pr[T; = |X]] = E[TiX]; p(X;)) = F{h(X})} Q)

From Eq. (1), T; = (0, 1) represents status of credit access, and X; is a vector of the characteristics of
farmers before they accessed credit for cocoa production, and F(x) is a normal or logistic cumulative dis-
tribution. The propensity score in Eq. (1) can be predicted with either a probit or logit model
(Faltermeier & Abdulai, 2009), and the predicted scores used to estimate treatment effects. This tech-
nique is based on three main pillars, namely individuals, treatment and potential outcomes (Caliendo &
Kopeinig, 2005). In the case of a binary treatment, as in the current study, T; equals to 1 if a farmer i
accessed credit for cocoa production, and 0 otherwise. The potential outcomes (productivity, cost, and
net returns) are defined as, Q;(T;) for each individual i, where i=1,....N. N represents the total popula-
tion. For an individual j, the treatment effect can be written as:

0; = Qi(1) — Q;(0) (2)

However, a major evaluation problem arises from the estimation of Eq. (2) because only one of the
potential outcomes is observed for each of the farmers i, and this makes the estimation of the treatment
effect 0; impossible, permitting the estimation of only average treatment effects. The estimation of the lat-
ter however requires a counterfactual outcome, which refers to the unobserved outcome for each of the
subjects (Caliendo & Kopeinig, 2005). While emphasis is placed in the literature on three basic treatment
effects, namely the Average Treatment Effect (ATE), the Average Treatment Effect on the Untreated (ATU),
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and the Average Treatment Effect on the Treated (ATT), the latter has received the most attention in
impact evaluation literature. Emphasis is as well placed in this study on the ATT, which is defined as

Oarr = E(O]T = 1) = E[Q(1)|T = 1] — E[Q(0)|T = 1] (3)

where E[Q(O)|T = 1] is the counterfactual mean for the treated. The study assumes that selection of
respondents into the respective statuses of credit access is solely based on observable characteristics
and that all the variables that are assumed to influence treatment assignment and the potential out-
comes simultaneously are observed by the researcher (Caliendo & Kopeinig, 2005). The justification of
this assumption is however based on the quality of the data and the quality of matching. In estimating
the propensity scores and the treatment effects, several matching algorithms have been used in litera-
ture, and the most used algorithms are the Kernel matching, nearest neighbour matching, and caliper/
radius matching. While all three have their strengths and weaknesses, this study employs the Kernel
matching technique as the base model and checks for robustness in estimated impacts using the other
two matching algorithms. In addition to these, the study checks for robustness and reliability of the
results using a balancing property. This property implies that conditional on the estimated propensity
scores, everyone should have the same probability of accessing credit as in a randomized experiment
(Caliendo & Kopeinig, 2005). The distribution of X; in Eq. (1) is expected to be balanced between the
treated and control groups if the balancing property is satisfied (Hujer et al., 2004).

This study assumes that farmers’ access to credit (T;) is influenced by a set of household characteris-
tics (H;), farm/plot characteristics (F;), and distance/institutional factors (D_l;). Based on this information,
the probit model employed for the estimation of the propensity scores is defined as follows:

Ti = Bo + B1Hi + BoFi + B3Dlijj +u (4)

The variables considered under the symbol H; are the sex of the household head interviewed, age,
educational level, household size, child ratio, and marital status. For symbol F;, the variables considered
were farm size, experience in cocoa production, and number of cocoa farms cultivated. The variables
considered under the distance/institutional factors (D_/;) are access to government extension services,
distance to the nearest daily marketplace, and distance to the nearest district capital.

With an a priori expectation of a differential impact of credit access among the respondents based
on some key attributes, a disaggregate analysis of the impact was also performed based on the gender
of the respondents, and status of land fragmentation.

3.4. Definition of the performance indicators

Three performance indicators were considered in the analysis: productivity (measured using yield, yield
gap, and gross income), cost of production, and net income from production. Yield refers to the
observed output per acre of cocoa farms, and the yield gap is defined as follows:

Yield gap = {1 - <3:a)] x 100 (5)

w

where Y, is the observed yield from the survey data, and Y, is the maximum possible yield under
rainfed conditions, the latter of which is reported to be 1000 kg/ha or 404.69 kg/acre (Ministry of Food
and Agriculture (MoFA), 2018). For the analysis, yield was measured in kg/acre, while gross income (a
product of yield and price) was measured in GHZ/acre. The cost of production includes the cost of land
rent, cost of land preparation and maintenance, cost of pesticides and herbicides, fertilizer costs, hired
labor costs, charges on fertilizer, herbicide, and pesticide application, charges for other relevant cultural
practices (including pruning), cost of transportation, and expenses related to harvesting and post-harvest
management of the beans. Net income (returns) from cocoa production is defined as the gross income
minus the cost of production.



COGENT ECONOMICS & FINANCE . 9

3.5. Characteristics of cocoa farms and farmers in the study area

In this section, we present some brief information on the characteristics of cocoa farms and farmers in
the study area.

Low yield was found to be a major attribute of cocoa farms in the study area. As shown in Table 1,
we estimated an average yield of 176.86 kg/acre (437 kg/ha), equivalent to 2.76 bags/acre. This figure
is well below the achievable yield of 1000 kg/ha (404.7 kg/acre) under rainfed conditions reported by
the Ministry of Food and Agriculture (MoFA), (2018). This estimate implies a yield gap of 56.3% for
cocoa in the study area. Cocoa farmers in the study area earn an average gross income of
GHZ1823.8/acre (US$303.7/acre). The annual cost of production is estimated at GHZ275.1/acre
(US$45.81/acre), while the average cocoa farmer records a return of GH€1,548.7/acre (US$257.8/
acre). While access to credit is believed to ease liquidity constraints among farmers and enhance
investment in yield-enhancing innovations, most of the farmers have no access to formal or informal
credit. The proportion of cocoa farmers with access to credit was estimated to be 33.3%.
Approximately 70% of the cocoa farmers in the study area are males, and the average farmer has
approximately 11years of schooling and is approximately 46 years old. The estimate for the mean
age is close to the estimate of 50.4years reported by Yahaya et al. (2015) for the Eastern Region.
The figures indicate that the cocoa farmers in the study area are mostly economically active. While
we estimate an average household size of six people, it is found that about 14.0% of the members
of the respective households are below 18 years of age. Half of the sample is married, and the aver-
age cocoa farmer cultivates 6.906 acres (2.79 ha) of cocoa farmland. The average farmer lives about
2.0km from the nearest daily marketplace, and about 87km from the nearest district capital.
Approximately 96% of the respondents accessed government extension services in 2021. The aver-
age farmer in the study area cultivates approximately two cocoa farms and has been cultivating the
crop for approximately 19years. This latter estimate is in line with a report by Yahaya et al. (2015)
for the Eastern Region, where the authors report a mean farming experience of 19.4 for cocoa
farmers.

In addition to presenting the general characteristics of cocoa farmers and farms in the study area, we
also assessed differences in these characteristics among farmers who accessed credit for cocoa

Table 1. Characteristics of the cocoa farms and farm households in the study area.

N=384 Units of measurement Mean Std Dev
Outcome variables

Measures of productivity

Yield of cocoa in kg Output per acre of cocoa farm (Kg/acre) 176.86 92.79
Yield gap Deviation of observed cocoa yield from achievable, % 56.30 2293
Gross income from cocoa Gross income per acre of cocoa (GHZ/acre) 1823.8 956.9
Cost indicator

Annual cost of production per acre Variable cost for cocoa production (GHZ/acre) 27513 473.43
Income (returns) indicator

Net income from cocoa Net income per acre of cocoa (GHZ/acre) 1548.7 945.82
Treatment variable

Credit access for agricultural production Dummy = 1 if farmer accessed credit for cocoa production, 0 otherwise 0.333 0.472
Explanatory variables

Household characteristics

Gender Dummy = 1 if household head is a male, 0 otherwise 0.698 0.460
Age Age of household head in years 45.90 13.87
Education Years of schooling 10.60 5.925
Household size Number of people in household 6.219 3.328
Child-ratio % of household members < 18years 14.01 15.45
Marital status Dummy = 1 if household head is married, 0 otherwise 0.50 0.501
Farm/plot characteristics

Farm size Total size of cocoa farm in acres 6.906 3.703
Experience in cocoa production Number of years farmer has been producing cocoa 19.24 9.568
Number of cocoa farms Count of the number of cocoa farms cultivated/owned 2.508 1.999
Distance/institutional factors

Access to gov, extension services Dummy = 1 if farmer has access to extension services, 0 otherwise 0.958 0.200
Distance to nearest market Distance from residence to nearest market place in km 2.017 0.603
Distance to nearest district capital Distance from residence to the nearest district capital in km 8.667 1.843

Note. Exchange rate for the year 2021 - GHZ/US$ = 6.0061; FBO membership was not considered because all the farmers interviewed were
members of a farmer-based organization.
Source: Authors.
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Table 2. Test of mean difference in characteristics.

No credit accessed (N = 256) Credit accessed (N=128) Mean diff t-value
Outcome variables
Yield of cocoa 170.18 (91.75) 190.22 (93.77) —20.04** —-2.00
Yield gap 57.95 (22.67) 53.00 (23.17) 4.95%* 2.00
Gross income from cocoa 1754.97 (946.18) 1961.60 (966.98) —206.63** -2.00
Cost of production per acre 291.88 (534.80) 241.63 (316.15) 50.25 0.98
Net income from cocoa 1463.09 (887.56) 1719.97 (1035.24) —256.88** -2.53
Household characteristics
Gender 0.672 (0.470) 0.750 (0.435) —0.078 -1.57
Age 44.44 (13.80) 48.81 (13.58) —4.38%** —-2.94
Education 10.81 (6.828) 10.19 (3.464) 0.625 0.97
Household size 6.859 (3.355) 4,938 (2.883) 1.922%** 5.54
Child-ratio 13.72 (15.47) 14.58 (15.45) —0.861 —0.51
Marital status 0.578 (0.495) 0.344 (0.477) 0.234%** 443
Farm/plot characteristics
Farm size 6.828 (3.885) 7.063 (3.320) -0.234 —0.58
Experience in cocoa production 19.64 (10.55) 18.44 (7.174) 1.203 1.16
Number of cocoa farms 2.637 (2.314) 2.25 (1.094) 0.375* 1.73
Distance/institutional factors
Access to gov, extension services 0.984 (0.124) 0.906 (0.293) 0.078 3.66
Distance to nearest market 1.90 (0.313) 2.25 (0.905) —0.35%%* —5.56
Distance to nearest district capital 8.719 (2.092) 8.563 (1.202) 0.156 0.783

NB: (*) standard deviation; NB: ***1%, **5%, *10%.
Source: Authors.

Table 3. Status and sources of credit access among cocoa farmers in the study area.
Did farmer access credit for

cocoa production in the year Percent of respondents Sources of credit accessed for Percent of farmers with access

20217 (N=384) cocoa production to credit (N=128)

Yes 3333 Bank 12.50

No 66.67 Credit Union 9.38
Cooperative union 75.0
Family/friends/relatives 3.13

Source: Authors.

production in 2021 and those who did not access credit. This is a first step in the identification of poten-
tial selection bias in the analysis. The results are presented in Table 2. Farmers who accessed credit for
production had significantly higher yields, lower yield gaps, higher gross income, and higher net income
than those who did not access credit during the reference period. However, this does not indicate
causality.

In addition, farmers with access to credit were found to be relatively older, had lower household size,
were mostly single, cultivated fewer farms, and lived farther from the nearest marketplace than those
who did not access credit for production. Living farther from the nearest marketplace may limit farmers’
access to off-farm employment to generate extra income, and this could induce liquidity constraints and
consequently force them to search for credit for production. For a deeper insight into cocoa farmers’
access to credit, this study also identified the sources from which the farmers accessed credit for produc-
tion. The results, as shown in Table 3, indicate that most of the farmers who accessed credit did so from
cooperative unions (75%), banks (12.50%), and Credit Unions (9.38%).

Only 3.13% accessed credit from their family, friends, or relatives. This result is in line with reports by
Agbo et al. (2015) and Haryanto et al. (2023), who found that the majority of farmers access credit from
cooperative unions or farmer unions to which they belong. The high access to credit from informal sour-
ces by cocoa farmers may be attributed to lower interest rates, lower transaction costs, and less demand
for collateral associated with lending from informal sources (Haryanto et al., 2023).

4, Results

In this section, we present the results for the respective analyses, starting with an analysis of the deter-
minants of farmers’ access to credit, impact of credit access on farm performance, and then to a disag-
gregate analysis of the impact of credit access based on gender (sex) and status of land fragmentation.
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4.1. Determinants of cocoa farmers access to credit

Having estimated a probit model for prediction of the propensity scores, we present the outcome in this sec-
tion. From Table 4, the results show that the statistically significant determinants of cocoa farmers’ access to
credit are age, age squared, household size, child ratio, marital status, farm size, experience in cocoa produc-
tion, number of cocoa farms cultivated, access to government extension services, distance to the nearest
marketplace, and distance to the nearest district capital. There is a non-linear association between credit
access and the age of the household head. We find a significant positive effect of age and a significant
negative effect of age squared. This implies that middle-aged farmers are more likely to access credit for
cocoa production than aged farmers. This could be due to the possibility that older farmers are more risk
averse (Nielsen et al,, 2013), considered high-risk clients by lenders and hence not given loans as compared
to younger farmers (Sekyi et al, 2017, 2020), have less need for credit due to their usual engagement in
low-input production (Acheampong et al., 2021), or may have high resource endowment and hence have
less need for credit (Balana et al., 2022; Chamberlin & Sumberg, 2021; Chen et al., 2024).

While a negative association was found between farmers’ access to credit and their household size, house-
holds with higher child ratios were more likely to access credit for production. The former relationship is in line
with the work of Li et al. (2011) and Hananu et al. (2015), whereas the latter association is in line with the find-
ings of Okurut et al. (2005) and Li et al. (2011). The former relationship may be attributed to the possibility of
collective efforts by members of the household towards the upkeep of the household and to meet the cost of
production of cocoa, thereby leading to a reduced incentive for them to apply for and access credit. However,
this observation contrasts with reports by Barslund and Tarp (2008) and Tang and Guo (2017), who found that
larger households have a greater demand for credit. A higher child ratio means that households are likely to
access financial support from fewer members, have a greater burden of meeting the needs of the children, and
hence are more likely to be constrained financially, thereby increasing the chance for such households to apply
for and access credit to meet production expenditures. Married household heads are less likely to have access
to credit for production. This may be attributed to the fact that married household heads, owing to the possi-
bility of pooling resources with their spouses, are less likely to face cash constraints and have a reduced incen-
tive to apply for and access credit for production. From Table 4, it is found that married household heads are
29.96% less likely to access credit for cocoa production compared to their single counterparts.

Additionally, a positive association was found between farm size and farmers’ access to credit. The mar-
ginal effects in Table 4 indicate that an acre increase in the farm size increases the probability of credit
access by 3.80%. This observation agrees with the reports of Awotide et al. (2015), Ullah et al. (2020), and
Haryanto et al. (2023). This can be attributed to several possibilities. First, land represents a measure of
wealth, assets, and social status (Ullah et al., 2020). The larger the farm size, the more likely the farmer is
to have access to credit from both formal and informal sources (Awotide et al., 2015), as the land could
serve as collateral to access credit (Haryanto et al., 2023). Second, cultivation on a larger farm implies a
need for investment in relatively higher amounts of inputs for high productivity (Chandio et al., 2020) and

Table 4. Determinants of cocoa farmers’ credit access (probit from kernel matching).

Variables Coefficient Std. Error z p-value Marginal effects (DF/dx) Std. Error
Household characteristics

Gender 0.1575 0.1870 0.84 0.400 0.0505 0.0587
Age 0.18171%** 0.0464 3.94 0.000 0.0593*** 0.0154
Age squared —0.0014%** 0.0005 —2.90 0.004 —0.00046*** 0.00016
Education —0.0073 0.0243 —-0.30 0.763 —0.0024 0.0079
Household size —0.2405*** 0.0457 —-5.27 0.000 —0.0787*** 0.0139
Child-ratio 0.0225%** 0.0064 3.50 0.000 0.0074%** 0.0020
Marital status —0.9356*** 0.1858 -5.03 0.000 —0.2996*** 0.0576
Farm/plot characteristics

Farm size 0.1160%** 0.0328 3.54 0.000 0.0380%** 0.0106
Experience in cocoa production —0.0538*** 0.0179 -3.00 0.003 —0.0176*** 0.0058
Number of cocoa farms —0.1109* 0.0565 -1.96 0.050 —0.0363* 0.0183
Distance/institutional factors

Access to gov, extension services —1.0546** 0.4280 -2.46 0.014 —0.3981** 0.1579
Distance to nearest market 1.1420%%* 0.2443 4.67 0.000 0.3738*** 0.0827
Distance to nearest district capital —0.1702* 0.0967 -1.76 0.078 —0.0557* 0.0311
Intercept —3.4004* 1.7525 —1.94 0.052

NB: **%19, **5%, *10%; Obs. p = 0.3333, pred. p = 0.2647 (at x-bar).
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economies of scale. However, owing to liquidity constraints faced by most farmers in the study area,
increasing farm size may force most farmers to go in for credit for their operations. In addition, most infor-
mal and formal lenders regard large-scale producers as creditworthy and are more likely to grant them
credit for production (Sekyi et al., 2019).

In line with a report by Ullah et al. (2020), it was found that more experienced farmers are less likely to
access credit for production. Due to the generally risk-averse nature of most experienced producers com-
pared to younger farmers (Senapati, 2020; Ullah et al., 2015), uncertainties and risks in cocoa production,
and experiences from loan default and repercussions from the past, more experienced farmers may prefer to
produce with the resources at hand rather than access credit to invest in their production. Access of cocoa
farmers to credit is also found to decrease with the number of cocoa farms cultivated and access to govern-
ment extension services but increases with distance to the nearest marketplace. This implies that farmers
who cultivate more cocoa farms are less likely to apply for and/or access credit for production.

Producing on different crop fields serves as a risk management strategy and could reduce incentives for
farmers to access credit for production due to a low possibility of total crop failure. Although the association
between credit access and access to extension services contrasts with reports by Anang et al. (2015) and
Anang and Asante (2020), the observed relationship could be deemed logical. While extension agents can
link farmer groups to credit sources and provide farmers with vital production-related information (Anang
et al, 2015), most farmers, especially cocoa producers, also receive production-related support (including
inputs) from the government through extension agents. This reduces production-related costs and the need
to access production credit. Farmers with access to extension services are found to be 39.81% less likely to
access credit for cocoa production. Living closer to markets improves income and off-farm employment,
both of which reduce liquidity constraints and the need to access production credit. Living farther from the
nearest marketplace, however, reduces farmers’ access to off-farm employment, increases liquidity constraints
and transaction costs (including cost of transportation and accessing inputs), and increases the need for
credit to cover production expenditures. A km increase in the distance to the nearest marketplace increases
the probability of agricultural credit access by 37.38%. A km increase in the distance to the nearest district
capital however decreases the probability of access to agricultural credit by 5.57%. This indicates that farmers
leaving in more remote locations are less likely to have access to credit compared to those closer to the dis-
trict capitals where most financial institutions and cooperative bodies/farmer unions are located.

4.2. Impact of access to credit on cocoa production

This section presents the results for the estimated impacts of credit access on cocoa production using a
kernel-based propensity score matching algorithm (Kernel Matching with a bandwidth of 0.09), a nearest
neighbour matching, and a caliper matching (with a caliper of 0.05). A balancing test is performed based
on kernel matching, and the results are presented in Table AP 1 in the appendix, alongside a common
support graph (Figure AP1 in the appendix). According to the estimated impacts in Table 5, access of
cocoa farmers to credit leads to significant increases in yield, decreases in yield gap, and increases in

Table 5. Impact of access to credit on cocoa production.

Outcome variable Estimator Treated Control ATT t/z-value % Change
Yield (kg/acre) Kernel matching 198.18 169.42 28.76%* 2.07 16.98
Nearest neighbor 198.18 162.84 35.35%%* 2.06 21.71
Caliper/radius 198.18 156.96 41.22%%* 242 26.26
Yield gap, % Kernel matching 51.029 58.136 —7.107%* -2.07 -12.22
Nearest neighbor 51.029 59.763 —8.734%* —-2.06 -14.61
Caliper/radius 51.029 61.215 —10.19%* —2.42 —16.65
Gross income (GHZ/acre) Kernel matching 2043.75 1747.12 296.62** 2.07 16.98
Nearest neighbor 2043.75 1679.25 364.50%* 2.06 21.71
Caliper/radius 2043.75 1618.63 425.11%* 242 26.26
Cost of production (GHZ/acre) Kernel matching 249.36 255.47 —6.107 -0.10 —-2.39
Nearest neighbor 249.36 24258 6.784 0.13 2.80
Caliper/radius 249.36 236.61 12.75 0.25 5.39
Net income (GHZ/acre) Kernel matching 1794.38 1491.65 302.73%* 2.05 20.29
Nearest neighbor 1794.38 1436.67 357.72%* 2.07 24.90
Caliper/radius 1794.38 1382.02 412.36** 241 29.84

NB: ***19%, **5%, *10%.
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gross income. For yield, the estimated increase ranges between 16.98 and 26.26% (28.76-41.22 kg/acre),
while the estimated decreases in yield gap ranges between 12.22 and 16.65%. The observed positive
effect of agricultural credit access on yield implies that improving cocoa farmers’ access to credit could
significantly help to reduce the current yield gap for cocoa and enhance the productivity of cocoa farms
in the study area. Since cocoa prices are set by the government (thus, farmers take prices as given), we
estimate the same percentage change in gross income with access to credit. From the results, it is found
that access to agricultural credit has no significant impact on the cost of production. A significant posi-
tive impact is however found for net income, indicating that the positive impact of agricultural credit on
income from cocoa production could be due to the positive impact on yield.

The impact estimates in Table 5 indicate that access to agricultural credit is associated with 20.29-29.84%
increases in net income from cocoa production. This finding implies that improving cocoa farmers’ access to
credit could enhance the profitability of cocoa production in Ghana. These observations are in line with those
of Wole-Alo et al. (2022), Assouto and Houngbeme (2023), Diallo et al. (2020), and Ogundeji et al. (2018), who
reported that access to credit increases yields and incomes from crop (cocoa and maize) production.

For a deeper insight into the potential heterogeneity in impacts across various categories of cocoa
farmers, a disaggregate analysis of the impact was performed based on gender of the household head,
and the status of land fragmentation. All the three matching algorithms are used for this analysis, and
the results are presented in the subsequent subsection.

4.3. A disaggregate analysis of the impact of access to credit on cocoa production

In line with an a priori expectation of differential impacts of credit access on males and females, and on
farmers who operate on fragmented and non-fragmented lands, we find different directions and magni-
tudes of impacts for these categories of farmers.

Based on the gender of the household head, and as shown in Table 6, it was found that male-headed
households are better off in their use of credit for cocoa production than their female counterparts.
While the males observed significant increases in yield (56.39-94.20%), gross income, and net income
(64.45-118.95%), as well as significant decreases in the yield gap (—27.35 to —36.05%), none of the esti-
mated impacts for female-headed households were found to be significant. These differences in the esti-
mated impacts could be attributed to differences in the challenges faced by men and women in cocoa
production, such as differences in access to inputs, liquidity constraints, resource endowment, marginal-
ization, access to information, decision-making power, and managerial skills (Bessa et al., 2021; Danso-
Abbeam et al., 2020; Dery & Dongzagla, 2020; Kuhn et al., 2023).

Considering the impact of credit use for cocoa production on fragmented and non-fragmented lands,
it was found that it could be more beneficial to access credit for production on fragmented lands than
on non-fragmented lands. While farmers who operate on fragmented lands observe 41.82-53.08%
increases in yield, 24.20-27.28% decreases in yield gap, and 46.83-59.51% increases in net income, farm-
ers who operate on non-fragmented lands observe 23.33-33.14% decreases in yield, 26.52-35.79%
increases in yield gap, and 31.15-47.30% decreases in income. This implies that the use of credit for pro-
duction on fragmented lands increases the productivity and profitability of cocoa production by enhanc-
ing farmers’ financial ability to meet the costs across fields, purchase sufficient inputs on time, and
allocate them efficiently. The use of credit on non-fragmented lands could lead to inefficient use of
inputs, possibly because of the small-scale nature of cocoa farms in the study area. With sufficient
resources, it may be more profitable to use credit for production on fragmented lands.

5. Conclusion

A fact well established in literature is that the behaviour of farmers in the allocation of resources is con-
sistent with the neo-classical profit maximization model (Schultz, 1964), and farmers decision to access
credit when faced with liquidity constraint is based on expected utility maximization. In effort to maxi-
mize profit/returns from production, a farmer may access credit for production only if the benefits from
credit access and utilization outweighs the benefits of foregoing borrowing and operating within the
context of available resources and technology. It is assumed that a farmer will access credit for
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Table 6. Heterogeneity/disaggregated analyses of the impact of agricultural credit access.

Variables Outcomes Treated Control ATT t-stat % change

Kernel matching

Gender

Male (N =268) Yield (kg/acre) 206.72 132.18 74.54%** 3.57 56.39
Yield gap (%) 48.92 67.34 —18.42%** —3.57 —27.35
Gross income (GHZ/acre) 2131.8 1363.10 768.71F%* 3.57 56.39
Cost of production (GHZ/acre) 191.78 183.43 8.350 0.28 4.55
Net income (GHZ/acre) 1940.02 1179.7 760.36%** 3.49 64.45

Female (N=116) Yield (kg/acre) 188.72 158.76 29.96 1.10 18.87
Yield gap (%) 53.37 60.77 —-7.40 -1.10 —-12.18
Gross income (GHZ/acre) 1946.1 1637.2 308.94 1.10 18.87
Cost of production (GHZ/acre) 372.11 261.36 110.75 0.57 4237
Net income (GHZ/acre) 1574.04 1375.85 198.19 0.65 14.40

Land fragmentation

Operation of fragmented land (247) Yield (kg/acre) 210.31 13739 72.92%%* 4.05 53.08
Yield gap (%) 48.03 66.05 —18.02%** 4.05 —27.28
Gross income (GHZ/acre) 2168.82 1416.82 752.00%%* 4.05 53.08
Cost of production (GHZ/acre) 188.45 175.32 13.13 0.43 7.49
Net income (GHZ/acre) 1980.37 1241.50 738.87*** 3.92 59.51

Operation of single cocoa farm (N=137) Yield (kg/acre) 165.08 215.29 —50.22%* -2.12 —-23.33
Yield gap (%) 59.21 46.80 12.471%% 2.12 26.52
Gross income (GHZ/acre) 1702.38 2220.23 —517.85** -2.12 —23.33
Cost of production (GHZ/acre) 418.36 355.15 63.22 0.47 17.80
Net income (GHZ/acre) 1284.02 1865.08 —581.06** -2.21 -31.15

Nearest neighbour matching

Gender

Male (N =268) Yield (kg/acre) 206.72 113.6 93.127%%* 4.45 81.97
Yield gap (%) 48.92 71.93 —23.01%** —4.45 -31.99
Gross income (GHZ/acre) 2131.80 1171.5 960.3%*** 4.45 81.97
Cost of production (GHZ/acre) 191.78 217.6 —25.82 -0.73 -11.87
Net income (GHZ/acre) 1940.02 953.90 986.12%** 4.46 103.4

Female (N=116) Yield (kg/acre) 188.72 172.0 16.72 0.55 9.72
Yield gap (%) 53.37 57.50 —4.131 —0.55 —-7.18
Gross income (GHC/acre) 1946.1 1773.75 1724 0.55 9.72
Cost of production (GHZ/acre) 372.11 291.37 80.74 0.67 27.71
Net income (GH{Z/acre) 1574.0 14824 91.66 0.30 6.18

Land fragmentation

Operation of fragmented land (247) Yield (kg/acre) 210.31 148.3 62.02*** 2.97 41.82
Yield gap (%) 48.03 63.36 —15.33%** -297 —24.20
Gross income (GHC/acre) 2168.8 1529.2 639.6%** 2.97 41.83
Cost of production (GHZ/acre) 188.45 180.47 7.983 0.23 442
Net income (GHZ/acre) 1980.4 1348.7 631.6%** 2.95 46.83

Operation of single cocoa farm (N=137) Yield (kg/acre) 165.08 217.78 —52.70%** -273 —24.20
Yield gap (%) 59.21 46.19 13.02%%* 2.73 28.19
Gross income (GHZ/acre) 1702.38 2245.8 —543 5%** -2.73 —24.20
Cost of production (GHZ/acre) 418.36 327.71 90.65 0.63 27.66
Net income (GHZ/acre) 1284.0 1918.1 —634,1%F* —2.68 —33.06

Caliper matching

Gender

Male (N =268) Yield (kg/acre) 217.50 112.0 105.5%4* 4.75 94.20
Yield gap (%) 46.26 72.32 —26.07%** —4.75 —36.05
Gross income (GHZ/acre) 2243.0 1155.0 1088.0*** 4.75 94.20
Cost of production (GHZ/acre) 187.70 216.32 —28.62 -0.83 —-13.23
Net income (GHZ/acre) 2055.3 938.68 1116.6%** 477 118.95

Female (N=116) Yield (kg/acre) 185.27 186.67 -1.397 —0.04 —0.75
Yield gap (%) 54.22 53.87 0.345 0.04 0.64
Gross income (GHZ/acre) 1910.6 1925.0 —14.40 —0.04 -0.75
Cost of production (GHZ/acre) 410.0 315.78 94.23 0.65 29.84
Net income (GHZ/acre) 1500.6 1609.2 —108.6 -0.33 —6.75

Land fragmentation

Operation of fragmented land (247) Yield (kg/acre) 210.31 148.29 62.02%** 2.97 41.82
Yield gap (%) 48.03 63.36 —15.33*** -2.97 —24.20
Gross income (GHZ/acre) 2168.82 1529.2 639.6%** 297 41.82
Cost of production (GHZ/acre) 188.45 180.47 7.983 0.23 442
Net income (GHZ/acre) 1980.37 1348.7 631.64*** 2.95 46.83

Operation of single cocoa farm (N =137) Yield (kg/acre) 140.50 210.13 —69.64*** —3.94 -33.14
Yield gap (%) 65.28 48.08 17.21%%* 3.94 35.79
Gross income (GHC/acre) 1448.9 2167 —718.1%%* —3.94 —33.14
Cost of production (GHZ/acre) 466.16 302.25 163.9 1.00 54.23
Net income (GHZ/acre) 982.7 1864.8 —882.05%** —4.03 —47.30

NB: ***19, **59, *10% significance level.



COGENT ECONOMICS & FINANCE . 15

production only if that would enhance his productivity and help to maximize his profit from production.
Given limited access of most cocoa farmers to agricultural credit in Ghana, this study sought to ascertain
the role agricultural credit plays in cocoa production in Ghana, placing emphasis on productivity, costs,
and profitability implications/impacts.

This study identified the determinants of cocoa farmers’ access to agricultural credit and estimated
the impact of credit on productivity, cost, and net income from cocoa production using survey data
from 384 cocoa farming households in the Eastern Region of Ghana. The study employed propensity
score matching for the analysis, using Kernel matching, nearest neighbour matching, and caliper match-
ing. The study found that cocoa yields in the region are well below the achievable water-limited poten-
tial, with a yield gap of 56.30% estimated for cocoa. This indicates that there is room for improvement.
The study finds that improving farmers’ access to credit could help to significantly reduce this gap,
enhance their yields, and increase their income from production. Despite the merits of agricultural credit
in cocoa production, only 33.3% of farmers accessed credit for production in 2021, and most of these
farmers did so from cooperative unions. Policy and stakeholder efforts to enhance farmers’ access to
credit as a hunger and poverty alleviation tool should consider the important role that cooperative
unions play in the process. Interestingly, it was found that all interviewed household heads were mem-
bers of farmer-based organizations/cooperative unions. A significant positive association was found
between access to credit and age, child ratio, farm size, and distance to the nearest marketplace, but a
significant negative association was found between credit access and age squared, household size, mari-
tal status, experience in cocoa production, number of cocoa farms cultivated, access to government
extension services, and distance to the nearest district capital. These differences in the direction and
magnitude of effects should be taken into consideration whenever policy efforts are made to enhance
cocoa farmers access to agricultural credit.

The study finds a significant positive impact of credit access on yield, gross income, and net income
from cocoa production and a significant decrease in the yield gap with improved access to credit. The
implementation of policy measures to improve cocoa farmers’ access to credit is important. These meas-
ures include enhancing the financial capacity of agricultural cooperatives (farmer-based organizations),
providing farmers with credit at lower interest rates, and carefully considering the different effects of the
considered explanatory variables on farmers’ access to credit. However, we found heterogeneity in the
impact of credit access on male- and female-headed households, and between farmers who operate on
fragmented and non-fragmented lands. The study finds that male-headed households with credit access
derive greater benefits than their female counterparts who access credit. These observations may be
attributed to the possibility that most of the male-headed households may be more resource endowed,
have better access to information, and are often less marginalized than their female counterparts, and
hence are in a better position to efficiently and effectively utilize agricultural credit to enhance their
productivity and profitability. On the other hand, most female-heads in the study country, especially in
agriculture-dominated areas are known to be relatively more marginalized, less endowed in resources,
and have limited access to relevant production related information among other factors, and this could
hinder their performance, even if they have access to credit. This outcome implies that enhancing
female farmers access to credit may not be enough to enhance their farm performance. There may be a
need to first address other constraints faced by the female heads beside liquidity constraints for them to
realize the benefits of agricultural credit in cocoa production. The use of agricultural credit for cocoa
production is more beneficial among farmers who produce on fragmented lands than among those who
produce on a single cocoa farm. While producing on fragmented lands may lead to a higher absolute
cost than on non-fragmented lands, input cost per land may be lower on fragmented farms if inputs are
purchased on time (due to the division/allocation of inputs across farms), the latter of which can be
enhanced by farmers access to credit. With access to credit for production on non-fragmented lands
however, farmers may be inefficient in their use of inputs, and this could lead to a decrease in yield,
and a possible decrease in income. Producing on fragmented lands when faced with credit constraint
could however be counterproductive. Policy efforts to enhance cocoa farmers access to credit, especially
for production on fragmented lands could prove beneficial in terms of enhancing productivity and prof-
itability of cocoa production.
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These differences in impact should be carefully considered in policy formulation to improve farmers’
access to credit and enhance the role of agricultural credit in cocoa production as a yield- and profit-
enhancing tool.

Limitations of the study

While informative, this study is not without limitations. Future research can focus on analyzing the effect
of the sources of credit on the performance of the farmers to ascertain which of the sources is more
beneficial to farmers in their production. In addition, while this study was based on a cross-sectional
data, it is believed that the use of a panel data for future research could be more informative, especially
in the provision of information on the dynamics in farmers’ access to and sources from which they
access credit. In addition, future research can explore some of the challenges faced by male and female
farmers, and farmers who cultivate on fragmented and non-fragmented lands. This could provide better
explanations for the observed outcomes in the current study.
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Appendix
Table AP 1. Kernel-based balancing test after matching.
Variables Adopters Non-adopters t-test p-value
Household characteristics
Gender 0.619 0.584 0.46 0.643
Age 45.76 47.19 —0.67 0.502
Education 10.48 10.21 0.34 0.735
Household size 5.048 5.598 -1.53 0.129
Child-ratio 14.91 15.64 —0.30 0.765
Marital status 0.429 0.416 0.17 0.865
Farm/plot characteristics
Farm size 7.071 6.322 1.29 0.200
Experience in cocoa production 18.14 18.25 —0.08 0.937
Number of cocoa farms 2.143 2.206 -0.28 0.780
Distance/institutional factors
Access to gov, extension services 0.952 0.928 0.66 0.512
Distance to nearest market 1.952 1.942 0.30 0.761]
Distance to nearest district capital 8.810 8.604 0.96 0.327

Ps R? LR chi®(p-val.) MeanBias MedBias
Unmatched 0.334 163.79 (0.000) 264 214

Matched 0.050 11.63 (0.558) 85 7.8
T T T T T T
0 2 4 6 8 1

'Propensity Score

I Untreated
I Treated: Off support

I Treated: On support

Figure AP1. Common Support Graph_new.

Questionnaire

Purpose of the survey

This questionnaire forms part of a MSc. (Agribusiness Management) research being undertaken by Michael Gyasi at
Kwame Nkrumah University of Science and Technology, Ghana. The aim of this study is to analyse the determinants
of access to credit and its impact on cocoa yields and net returns among cocoa farmers in Ghana. This question-
naire will take 8-10 min to answer all the questions. You will be asked to respond to statements that are related to
farmers’ access to credit and its impact on cocoa yields and net returns.

Voluntary participation and confidentiality

Your participation in this interview is voluntary and you can back out whenever you like (nobody can and must
force you to provide any confidential information). Any interactions between us would be kept confidential. Thank
you in advance for participating in this study.
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For further questions please contact

Name: Michael Gyasi

Email: speedoucc@yahoo.com
Mobile: +233244987310
Address: COCOBOD Ghana

Participation

| agree to voluntarily participate in this interview
Signature of respondent Signature of interviewer

Section A: Demographic

Please kindly answer the following questions:
Kindly tick (v') the appropriate box that best describes you

D1. Gender:
Male=1 O Female =0 O

D2a. Age Group:
1.20-29 O 2.30-39 O 3.40-49 O
4.50-59 O 5.60-69 O 6. 70 and above O

D2b. Actual Age: ... ... oo cit et iee e e eee e en L. (yeQS)

D3. Level of Education:
1. llliterate @ 2. Primary School/Middle School = 3. Junior Secondary School =
4. Secondary School O 5. Tertiary level O

D3b. Years of schooling: ... ... ... ... coe ot ven it ven eee e el (YIS)
D4. Marital Status 01. Single [ ] 02. Married [ ] 03. Divorced [ ] 04. Widowed/widower [ ]
D5a. Number of bags of cocoa harvested in year 2021: ... ... ... .o oot ver oen s ons

D5b. Number of bags of cocoa harvested in year 2021 (categorized):
1. 1-10 O 2. 11-20 0 3. 21-30 O

4. 3140 O 5. 41-50 O 6. 51-60 O

7 61-70 O 8. 71 and above O

D6a. Household size: 1-5 —2.6-10 O 3. Above 10 O

D6b. Total number of people in the household ... ... ... ... ... ... oo s i e .
Dé6c. Total number of females in the household ... ... ... ... ... ... .o oo ol L.

Dé6d. Total number of males in the household ... ... ... ... ... ... ..o e

Dé6e. Total number of females in the household below 18yrs ... ... ... ... .. oo oo i i cee e Lo
Déf. Total number of males in the household below T18yrs ... ... ... .o oo vt en ven cee ven e oo,
D6g. Total number of females in the household above 18yrs... ... ... ... oo v v vt cee cee e one
D6h. Total number of males in the household above 18yrs ... ... ... ... oo cen v e ven ven e e

D7a. How many cocoa farms do you own/operate?
1. 1-3 O 2. 4-7 O 3. 7-10 O 4. 11 and above @O

D7b. Actual number of cocoa farms operated by the farmer... ... ... ... ... ... .. ..l

D8a. What is the size of your cocoa farm (acres)
1. 1-3 O 2. 4-7 O 3. 8-11 44 12-15 O 5.16 and above ™

D8b. Actual size of cocoa farm cultivated (in acres) ... ... ... oo cov ver vee cee eer een e

D9a. Number of years in cocoa business:
1. 1-10 &@ 2. 11-20 @ 3. 21-30 O
4. 31 and above @O
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D9b. Actual number of years in COC0a DUSINESS: ... ... oo cer cir it cee cee e e e e e e e

D10. When was the cocoa farm established (in years ago)?
1. 1-10 O 2. 11-20 @ 3. 21-30 @
4, 31 and above O

D11a. Do you have access to extension services? Yes O No O

D11b. How many times in the year were you visited by an extension officer?

2. Once a season @O 2. Twice in a season I 3. Thrice in a season X
4. More than thrice in a season [ 5. No access at all @O

D12. Are you a member of cocoa farmers’ cooperative: Yes O No O
D13a. Distance to the nearest market from your residence (km)... ... ... ... oo cot cet et et e e el e

D13b. Distance to the nearest district capital from your residence (km)... ... ... ... oo v s oot ool ool

Section B: Sources and access to credit

Did you apply for any credit last year: Yes [ No O

Did you access any credit last year? Yes O No O

Did you access credit for cocoa production last year? Yes O No O

Did you access credit for non-agricultural purposes last year? Yes O No O

Did you acquire credit for both agricultural and non-agricultural purposes last year? Yes O No O
From which of these sources have you accessed any credit last year for cocoa production?
Banks O Credit Union O Cooperative Union ™ Family/Friends/Relatives [ Input Providers

Non-labor input use.
Input Unit Price Quantity used per farm per year

Fertilizer (bags)

Hired labor input (people)
Pesticide application (litre)
Weedicide application (litre)

Hired labour input use.

Input Wages per day Days Number of people

Weeding
Harvesting
Pod-Breaking

Other costs.

Cost per farm (GHC) (Cost per acre*farm
Cost items Cost per acre (GHQ) size)

Land preparation (per acre)

Land rent (per acre)

Charges on fertilizer, herbicide/weedicide
and pesticide application (per acre)

Charges on relevant cultural practices
including pruning (per acre)
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