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Abstract

Purpose – This paper analysed the motives behind farmers’ savings with Rural and Community Banks
(RCBs) and the effect of these savings on rice yield in the Hohoe Municipality of the Volta region of Ghana.
Design/methodology/approach –Amulti-stage sampling approach was used to draw a random sample of
222 rice farmers, and a structured questionnaire was employed to collect cross-sectional data. A Likert scale
was used to rank the motive behind farmers’ savings while the endogenous switching regression model was
used to estimate the effect of savings on rice yield.
Findings – The results of the study showed that most farmers mobilise savings to enhance farm investment
which is critical to increasing rice productivity. Improved labour and fertiliser use had a positive influence on
rice yield, while farm size had an inverse relation with rice yield. Further, the findings show that savings with
RCBs help mobilise the necessary finance to enhance rice productivity. In terms of the treatment effect of
savings, the results indicate that farmers who patronise saving products of RCBs recorded a statistically
significant average yield of 1.41 Mt/ha more than those not patronising saving products from any bank.
Practical implications – While the literature on agricultural finance focuses largely on credit, this study
demonstrates that savings hold significant benefits for the development of agriculture through productivity
gains. The importance of this demonstration is further shown by the fact that credit access depends on the
ability to save in most developing countries.
Social implications – There is a need to educate farmers about the essence of patronising formal savings
products.
Originality/value – This study represents the first attempt at linking farmers’ savings to agricultural
productivity using an econometric methodology in Ghana. The study serves as a foundation paper and for that
matter will serve as a guide to future research on savings mobilisation and agricultural productivity nexus.
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1. Introduction
Saving is seen as a major source of finance for agricultural activities in sub-Saharan Africa
(Brune et al., 2016). Savings among the farming households in a developing economy like
Ghana is of crucial significance as the degree of progress of farmers depend largely upon
what farmers do with the additional incomes generated seasonally from agricultural
activities (Anyawale and Bamire, 2000). Moreover, credit services are strongly linked to
holding a positive saving balance or deposit account (Awunyo-Vitor and Al-hassan, 2014).
Advancement in the agricultural economy largely hinges on the stock of capital built through
savingsmobilisation by farmers and the re-investment of such stock for further improvement
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of farm operations (Nwibo and Mbam, 2013). In other words, savings is closely related to
investment. It is the most likely resource to be invested to enhance agricultural productivity
(Nwibo and Mbam, 2013).

It is quite unfortunate that formal financial intermediation has not gained ground in rural
farming communities compared to the urban centres in Ghana (Demirg€uç-Kunt and Klapper,
2012; Ksoll et al., 2016). Also, credit market imperfections make it difficult for poor farm
households to get the needed capital required formassive agricultural investments. In light of
the challenges associated with access to conventional financial services, the rural and
community banking concept was initiated in most developing countries including Ghana to
provide formal financial and banking services to the people dwelling in the rural areas
(Danquah et al., 2017). These banks focused on facilitating the activities of smallholder
farmers and traders in rural communities (Owusu-Frimpong, 2008). It is important to note
that access to a transaction account is the first step toward broader financial inclusion since it
allows people to save money, send and receive payments (Peprah et al., 2020). In Ghana,
before the advent of Rural and Community Banks (RCBs), physical cash was usually tucked
into boxes, buried in the Earth, rolled inside hollowed-out bamboo or thrust into clay piggy
banks, which can be lost or stolen, blown away or maybe rotten (Rutherford, 1999).

Modern Ghana has witnessed a new trend of savings where banks collaborated with
mobile telephony companies to design mobile banking applications to assist some elite
farmers to deposit monies from their homes. These farmers need not travel long distances
from their villages to the banking centres to save. Karlan et al. (2014) noted that even without
the existence of RCBs, farmers do save, however, themain purpose behind farmers’ savings is
unknown. The poor output of farmers can be linked directly to inadequate financial
mobilisation. This is because most farmers do not patronise savings products with these
RCBs to mobilise and secure funds for investment. However, Nwibo andMbam (2013) argued
that saving constitutes the basis for capital formation which is an essential instrument of
livelihood improvement (see also, Peprah et al., 2020).

In Ghana, grain agriculture is dominated by rural peasant farmers (Donkor et al., 2016).
These farmers produce cereals such asmaize, rice, sorghum andmillet. One of the cropsmany
farmers in Ghana invest in is rice. The crop plays a crucial role in boosting the economy in
terms of domestic consumption, investments, government spending and export revenues
(Ragasa et al., 2013). Rice serves as a staple food to promote food security (see Onyango, 2014).
Its consumption has risen above 35% because of increased urbanisation and changes in food
demand patterns, whichmake the cereal an important staple for many households (Asuming-
Brempong and Osei-Asare, 2007; Onyango, 2014; Ragasa et al., 2013). The country’s rice
production units have been incapable of meeting the huge local consumption. This is because
the domestic rice farmers produce only 33%of the nation’s demand of 1.8mmetric tonnes per
annum (Donkor et al., 2016). Kavi (2015) observed that rice contributes about 4% of the total
crop output annually, although it occupied about 45% of the total cereal farmland in Ghana,
suggesting low rice productivity and insufficiency to facilitate poverty reduction initiatives
(Issahaku et al., 2017).

Ghana has an average rice yield of 2.91 Mt/ha (MoFA, 2016) out of an achievable target
of 6–8 Mt/ha, and this attests to the poor performance of the rice industry (Donkor and
Owusu, 2014). Comparing the nation’s rice yield to other countries such asMali (3.36Mt/ha),
Benin (4.07 Mt/ha), Senegal (4.10 Mt/ha), Japan and Vietnam (4 Mt/ha), the USA (7 Mt/ha)
and Egypt (9.8 Mt/ha), it is obvious that the climatic conditions are favourable for rice
production, rice productivity is low in the country (see Donkor and Owusu, 2014; Tripathi
et al., 2014). Ghana’s rice sector requires massive capital investment to drive production and
productivity, yet it has attracted less investments. Modern agriculture has advanced in the
use of technology, but many peasant rice farmers still practise the traditional (hoe and
cutlass) systems of production. They tend to over-rely on unpredicted rainfall patterns
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and inefficient processing systems that eventually result in low rice yield (Quartey et al.,
2012). These have all culminated in low rice output and productivity (Osanyinlusi and
Adenegan, 2016).

Previous literature about savings examined the saving behaviour of rural households and
its relation to agriculture. Studies are focussing on household savingmotives without specific
reference to farm households (Banerjee and Duflo, 2007; Devaney et al., 2007; Lee and Hanna,
2015; Pg Md Salleh, 2015; Satsios et al., 2020; Xiao and Noring, 1994). For instance, Satsios
et al. (2020) shed light on the relationship between individuals’ saving motives and their
intention towards saving. Danquah et al. (2017) examined the access of financial services with
RCBs on poverty reduction. Another branch of the literature explores the determinants of
rural household saving and credit behaviour (Amedi, 2014; Awunyo-vitor and Al-hassan,
2014; Bime, 2008; Chen and Chivakul, 2008; Ike and Umuedafe, 2013). Further, some other
studies (Donkor and Anane, 2016; Nwibo and Mbam, 2013; Obasi et al., 2013) provided
empirical evidence on the impact of saving on investment and household business income.
Other studies have outlined factors that directly or indirectly affect farm productivity, farm
technology (Donkor et al., 2016), education (Paltasingh and Goyari, 2018; Panda, 2015), credit
access (Awotide et al., 2015; Chandio et al., 2018), farm inputs (Donkor and Owusu, 2014;
Tanko and Amikuzuno, 2015) and financial inclusion (Peprah et al., 2020). However, these did
not consider savings as the main exogenous variable that influences crop yield.

The theoretical literature has also emphasised, relying on the life-cycle model, the link
between individual characteristics and savings behaviour (see for example Corneo and
Jeanne, 1998; Devaney, 2006; Heng-fu, 1995; Loayza et al., 2000). Beck et al. (2017) expanded on
the theoretical link between savings and reinvestments in small businesses using the life-time
utility maximization framework, whereas others have explored the theoretical association
between credit constraints and productivity (Adeyemo andBamire, 2005; Dong et al., 2012; Irz
and Roe, 2005). The findings from these studies considered saving as an undeniable strategic
instrument of economic growth for both individuals and nations. Individuals save for various
reasons, including household consumption, children’s education, asset accumulation,
investment, paying debts and security. Households who save with financial institutions
were encouraged to savemore, thereby increasing their total savings for investments. Saving
and Credit Cooperative Societies’ (SACCOs) beneficiaries were provided with entrepreneurial
training meant to create members’ awareness of terms and conditions of loans and savings.
Saving groups were opportune to have access to microcredit compared to the control group
who remain credit constrained. Many of the studies failed to bring out the motives behind
farmers’ savings and the relation between farmers’ savings and crop yield/output.

The current study aims to provide empirical responses to the following questions; (1) what
are the main motives behind savings by rice farmers, and (2) do savings with RCBs influence
rice yields? The study is significant in two principal ways. First, it is necessary to analyse
household saving motives because it provides a better understanding of the saving
behaviour of farm households. It also gives further clarification on the continuous trends and
changes in household saving rates and determinants of household savings. Saving motives
would help address other saving-related issues especially among rural households who have
been excluded from the formal financial system. This is because financial exclusion is one of
the most critical elements that underlie persistent income inequalities that limit the economic
empowerment and capacity of farmers (Peprah et al., 2020). Understanding the savingmotive
of farmers would inform policymakers to prioritise the initiatives of farmers in rural
development agendas. For example, knowing the saving motives of farmers can assist
financial institutions to develop and tailor financial products that meet the demand-driven
needs of farmers resulting in a mutually beneficial business relationship.

Second, the enhancement of formal savings products among rural farmers has
become an important means of promoting financial inclusion in developing countries
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(Baidoo and Akoto, 2019). Perhaps, saving mobilisation with RCBs provides a cushion to
manage agricultural risks. This would go a long way to promote farming activities and
increase agricultural yield. The efficient collaboration between the agricultural and financial
sectors would eliminate the hindrances of farmers from patronising banking services. This
partnership would increase food production to alleviate food insecurity and hunger in
developing nations. The above objectives correspond with the aim of the Sustainable
Development Goals (SDGs) and Ghana’s Ministry of Food and Agriculture (MoFA), which
emphasised increasing agricultural productivity. The rest of the paper is structured as
follows; Section 2 presents the data and the empirical strategy adopted for our empirical
estimation. Section 3 presents and discusses the empirical results. Finally, section 4 provides
a summary of our key findings, conclusions and recommendations.

2. Research methodology
2.1 Data
This study relied solely on primary data of 222 farmers randomly sampled from the
population of rice farmers in the Hohoe Municipality, Ghana. This was done after the cluster
sampling technique was employed to select farmers from major rice-producing communities
within the municipality, namely Santrokofi, Akpafu, Gbi Wegbe, Likpe and Godenu. These
communities are extensively known for rain-fed valley bottom rice production. The area
produces about 21,759 metric tons of rice per year, representing about 35% of the total yield
in the Volta Region (MoFA, 2016). Rice farming is the predominant occupation for many
households in the area. The municipality is among the top rice-producing district in Ghana
and houses RCBs (namely Agricultural Development Banks (ADB) and Gbi Rural Banks).
These banks provide financial services to farmers. The area is endowed with low-lying areas
conservatively over 10,000 ha. These lands are swampy and suitable for rice production.
Therefore, the municipality has a comparative advantage over all the other districts in rice
production in the country (MoFA, 2016). The primary data were solicited from rice farmers
using a structured questionnaire which was pretested to check its validity to capture relevant
datasets.

2.2 Conceptual considerations
The two relevant concepts in this paper are saving with RCBs and rice yield (productivity).
Impact studies, assessing the treatment effect of saving with RCBs on rice yield, implies that
saving with RCBs in the treatment variable and rice yield is the outcome variable. This study
conceptualized the interrelation between farmers’ savings with RCBs and its influence on rice
yields. In Figure 1, saving is seen as an essential source of finance for most agricultural
activities, mainly among smallholder rice producers. Factors that are quantifiable and non-
quantifiable influence the decision of farmers to save with RCBs. The level of income, access
to information, demographic factors and market frictions were classified as quantifiable
factors. On the other hand, precaution, aspiration, habit and socio-cultural practices were
categorised under non-quantifiable factors. These factors affect a farmer’s decision to save
with RCBs or use the traditional means of saving (in a pot, under a mattress, etc.).

Hence, farmers’ decision is a discrete variable comprising two values for each indicator,
0 and 1 representing a farmer who saves with RCBs and those who do not save with RCBs,
respectively. Farmers who patronised savings products from RCBs may have access to a
well-secured avenue to mobilise funds. They were better positioned to get credit facilities,
enjoy insurance, mobile banking and remittance services. These financial services help
farmers to mobilise funds that could be readily available to be invested in agricultural
operations, such as procuring fertilisers, pesticides, farmlands, high-grade seeds and farm
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machinery (Banerjee and Duflo, 2007). The acquisition of these farm inputs could improve
rice productivity (Karlan et al., 2017).

On the other hand, farmers who do not save with RCBs (control group) lack a well-secured
avenue to mobilise savings into an adequate investable fund with limited external financial
support from stakeholders. From the framework, farmerswhowere unable to savewithRCBs
subsequently fail to mobilise financial resources adequately to acquire the farm inputs
(investment) to enhance rice yield. Moreover, Girabi and Mwakaje (2013) emphasised that an
increase in farm productivity was a result of the change in inputs and the level of technology
used. Farmers who deposit money with RCBs were opportune to benefit from financial
transactions such as secure funds, credit assistance, insurance and mobile money services.
These services help farmers to mobilise adequate financial resources to purchase farm inputs
and services to enhance rice yield. The difference in the yield (productivity) between the
treatment and control group was resulting from the investable funds to acquire farm inputs
which were made available to farmers through their engagement with RCBs.

2.3 Methods of analysis
The first objective of this paper sought to determine the motive behind rice farmers’ savings.
A pilot survey was conducted to analyse the motives of saving among the rice farmers in the
study area. We adopted the Likert scale to rank the saving motivation among rice farmers.
Second, we assess the effect of savingwith RCBs on rice yield. The decision to savewithRCBs
is a discrete outcome: either a farmer saves with RCBs or otherwise. In economic parlance, a
farmer decides to save with RCBs if the expected marginal utility is greater. This decision is
dependent on socioeconomic, institutional and technological factors surrounding a farmer.
We assumed that mobilising capital through savings creates an opportunity that influences
rice yield.

Yieldi ¼ β0 þ β1Savingsi þ ϑXi þ ei (1)

Where Yield is a continuous variable which denotes output per hectare, Savings takes on a
value of 1 if the farmer saves with RCB and 0 otherwise. X denotes other individual and
household characteristics’ age, household size, marital status, land ownership, etc. e is the

Source(s): Authors’ computation

Income
Level 

Availability of 
Information

Demographic 
Factors

Market 
Information

Aspiration Habit and 
Cultural 

Avenue for 
mobilising 

funds

Credit 
AccessInsurance 

Mobilebanking
Remittances

Limited External 
Support

Farm Investment 

1.High farm input

Farm Investment

2.Low farm Input

Productivity 
(Mt/ha)

High rice yield 

Productivity 
(Mt/ha)

Low rice yield

Saving with RCBs Not saving with RCBs

Precaution

Rice Farmers

Quantifiable Factors Non-quantifiable Factors

Figure1.
The interrelation

between saving with
RCBs, investment and

rice productivity

Increasing rice
productivity in

Ghana



error term. For simplicity, in the next sections, we denote Yield with “Y ”, and Savings
with “G”.

This paper considered various models such as the Heckman selection, double difference
and the instrumental variable (IV) models suggested in the literature. Ordinary least square
(OLS) is used in the second stage of the Heckmanmodel and imposes a restraining postulation
of normally distributed errors which is prone to suffer from conventional OLS problems.
Khandker et al. (2010) and Ogutu et al. (2014) also claimed that the double difference method
has a limiting assumption of time-invariant selection bias which is difficult to substantiate.
The difficulty in finding a suitable instrument is the caution for estimating the IV approach.
Specifically, the endogenous switching regression (ESR) and propensity score matching
(PSM) models are preferred in this case. Moreover, it is argued that the ESR accounts for both
observable and unobservable factors, while PSM addresses only observable factors
(Rosenbaum and Rubin, 1983).

In this case, the ESRmodel becomes the appropriate model for estimating the causal effect
of saving with RCBs’ decision on rice productivity. This model solves the two econometric
problems of endogeneity and sample selection bias (Paltasingh and Goyari, 2018). Assessing
the effect of saving with RCB on rice productivity may pose the problem of endogeneity
(Hausman, 1978). This is because there is a two-sided relationship between saving with RCB
and rice productivity (Alene and Manyong, 2007). Saving with RCBs may influence rice
productivity. On the other hand, rice productivity may also affect saving with RCBs. In an
endogenous switching regression model, the first stage involves modelling the saving
decision with the limited-dependent variable method. In the second stage, another variable
(productivity) is estimated separately for each group (saving and non-saving with RCBs),
conditional on the saving decision. A binary probit model is used in the first stage to model
the saving behaviour of farmers. A separate regression model is used in the second stage to
model the function of rice productivity conditional on a defined criterion function.

In the context of utility maximization theory, the decision to save with RCB can be
modelled after Ali and Abdulai (2010) and Paltasingh and Goyari (2018). The difference
between the utilities from saving with banks (USi) and not savingUNi of rice farmers may be
denoted as G*, such that the ith farmer would decide to save with RCBs ifUSi is greater than
UNi. In other words, the ith household will save when G* 5 USi −UNi > 0, but G* is
unobservable. Therefore, we can express it as a function of observable factors in this latent
variable model (probit model) as follows:

G*
i ¼ βXi þ μi withGi ¼

(
1 if G*

i > 0

0 if G*
i ≤ 0

(2)

where G is the dichotomous variable that takes the value 1 if the farmer decides to save with
RCBs and 0 otherwise; β is the vector of unknown parameters to be estimated, and X is the
vector of explanatory variables comprising farmer, farm, institutional and technology-
specific characteristics; and μ is the random error term with 0 mean and variance as σ2. A
maximum likelihood estimation procedure is employed to estimate the vector of probit
coefficients β.

Now, savingwithRCBs also affects farmproductivity (Y). Let the rice productivity (Y) be a
function of conventional and non-conventional factors then Ji is the vector of those exogenous
factors. In the switching regression model, as rice productivity (Y) is conditional on saving
with RCB status, we use two separate productivity functions for saving and not saving as
follows:

Y1i ¼ ρ1J1i þ ∈1i if Gi ¼ 1
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Y0i ¼ ρ0J0i þ ∈0i if G0 ¼ 0 (3)

The variables Y1 and Y0 are the rice productivity (paddy yield) for saving with RCB and not
saving with RCB, respectively. For a given household, Y1 or Y0 is observable relying on the
values of the criterion function in Eq. (1). Therefore, the ordinary least squares (OLS)
estimates of the parameter vector J1 or J0 will be biased as they suffer from sample selection
bias. The errors ∈1 and ∈0, conditional on sample selection criterion will have non-zero
expected values (Lee and Trost, 1978; Maddala, 1983). The error terms u, e1, and e0 are
assumed to have a trivariate normal distribution with 0 mean and non-singular covariance
matrix expressed as follows:

Covð∈1i;∈0i; μiÞ ¼

0
BB@

σ2
∈1 σe1e0 σ∈1μ

σe1e0 σ2e0 σ∈0μ

σ∈1μ σ∈0μ σ2
μ

1
CCA (4)

where σ2μ is the variance of the error in the criterion eqn. (1); σ
2
e1 and σ

2
e0 are the variances of the

errors e1 and e0, respectively, in productivity outcome functions in Eqn. (2); and σe1μ and σe0μ
are the covariance of error terms μ, e1, and e0. The outcome functions in Eqn. (3) are not
observed simultaneously. So, the covariance between e1 and e0 is not defined (Maddala, 1983).
However, a significant inference of the error structure is that the error μof criterion function is
correlatedwith the error terms of the productivity functions in Eqn. (3), the expected values of
the error terms are non-zero, conditional on the sample selection, and expressed as:

Eð∈1ijG1 ¼ 1Þ ¼ σe1μ
wðβXijσÞ
∅ðβXijσÞ≡ σe1μλ1i (5)

Eð∈0ijG1 ¼ 0Þ ¼ −σe0μ
wðβXijσÞ

1�∅ðβXijσÞ≡ σe0μλ0i (6)

wherew(.) and∅(.) are the standard normal probability density function and standard normal
cumulative density function respectively. λ1i and λ0i, i.e. the estimated ratio of w(.), and ∅(.)
evaluated at βXi is the inverse Mills ratio. If the estimated covariance σ∈1μ and σ∈0μ are
statistically significant, it implies that adoption decision and productivity outcome variables
are correlated. Therefore, we find the evidence of endogenous switching and reject the null
hypothesis of no sample selection bias (Maddala and Nelson, 1975). The full information
maximum likelihood (FIML) estimation method is considered to be the most efficient one to
estimate the endogenous switching regression model (Lokshin and Sajaia, 2004). It estimates
simultaneously the criterion equation (probit model) and the productivity outcome functions
to give consistent standard errors. Centred on the normal distribution of trivariate for the
error terms, the logarithmic likelihood function for the system of Eqns. (2) and (3) can be
expressed as:

lnL ¼
XN
i¼1

Gi½Inw
�
e1i

σe1

�
� lnσe1 þ lnfðw1iÞ�

þð1� GiÞ½lnw
�
e1i

σe1

�
� lnσe0 þ lnð1� fðw0iÞ� (7)

where w1i ¼ ðβXiþγieji=σjÞffiffiffiffiffiffiffiffi
1− γ2

i

p , j 5 0,1 with γi denoting the correlation coefficient between the error

term of criterion function, i.e. μi and the errors of outcome functions, i.e. e1i. The entire system
of the equations is jointly estimated by the full information likelihoodmethod. For the effect of
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saving with RCBs on rice yield of rural farm households, the average treatment effect on
treated (ATT) is computed as:

ATT ¼ EðY1ijGi > 0Þ � EðY0ijGi > 0Þ ¼ X1iðα1 � α0Þ þ X1iðσe0μ � σe1μÞ (8)

where EðY1ijGi > 0Þ5P
α1iJ1iþσe0μλ1i is the observed, EðY0ijGi > 0Þ5 P

α0iJ0iþσe1μλ1i
is the counterfactual,

P
α1iJ1i represents measured independent variables, σe0μ is the

covariance between outcome and position i, and λ1i is the probability of assignment to position 1.
To check for the robustness of the ESR model, the study employed the PSM approach to

complement the results of the ESR approach. PSM reduces the estimation bias in measuring
the impact of a treatment with observational data. Khandker et al. (2010) proposed the
mimicking of randomisation by constructing an observational analogue of the randomised
experiment to avoid biased estimation of the impact of the treatment, which in our case is the
non-random assignment of savings. Thus, to correct for endogeneity and address some of the
problems raised and strengthen the ESR estimates, this study applies PSM estimators as a
robustness check. Applying nearest neighbour matching means that one comparison unit is
chosen as a match for a treatment unit that is closest in terms of propensity score or the
probability to save. Kernel matching is a nonparametric matching estimator that uses
propensity score to calculate the weighted averages of all comparison units and thereby
construct the counterfactual outcome (Dehejia and Wahba, 2002). We report estimates from
both nearest-neighbour and Kernel matching.

3. Result and discussion
3.1 Descriptive results
A total of 103 respondents representing 46% save with RCBs out of a sample of 222 rice
farmers (see Table 1). About 54% of the farmers do not save with any bank. This group of
farmers claimed that they were reluctant to patronise formal savings products due to the
recent closure of certain unaccredited banks. It was noted that these unlicensed banks have
intruded financial sector and running away with huge savings. These banks are
characterised by poor record-keeping, inability to meet the capital requirement and
maladministration (Danquah et al., 2017). Some of the farmers revealed that if caution had not
been taken, they might have lost their deposits with those unauthorised banking institutions
(see also Dupas and Robinson, 2013). As a result of this challenge, most rice growers decided
to save their income in their homes to avoid any financial malfeasance. Rice farming ismostly
done by people within theworking population (average age less than 50 years). This supports
Ghana’s Ministry of Food and Agriculture annual report which claimed that most active
farmers are adults and agriculture remains themain source of livelihood for the rural dwellers
in Ghana (MoFA-SRID, 2016). Grain agriculture is female-dominated in the Hohoe
Municipality, this is because most men are engaged in tree cash crop farming such as
cocoa and coffee and that the involvement of men is mainly to assist their wives during the
cultivation and harvesting periods (see Amedi, 2014).

Both savers and non-savers had about 12 years of rice farming experience. This level of
farming experience has enabled farmers to gain skills and knowledge about how they can
manage their farm business. Obasi et al. (2013) elaborated that whenever farmers spend
several years cultivating a specified crop over time, they become more productive than a new
grower. Farmers who patronise savings products with RCBs are 1.6 km distant from the
banks. However, those who do not save with any banks are 4 km away from the banking
institutions. This indicated that distance was one of the crucial factors that hinder farmers
from patronising saving products with banks.
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The saving group (treatment) usedmore farm inputs, on average 68.95 kg of hybrid seeds,
233.33 kg of inorganic fertilizers and 25 labourers during the preceding agricultural season.
The non-saving group (control) cultivated with an average of 46 kg of hybrid seeds, 81.74 kg
of fertilizer and 20 hired labour force. This implied that farmers who open a savings account
and do save regularly were better able to mobilise adequate capital to be directly channelled
into farm investment (also observed by Nwibo and Mbam, 2013).

3.2 Saving motives among farmers
Satsios et al. (2020) noted that household saving motives vary from geographical and
occupational settings, implying that socio-cultural and economic environments influence the
saving motives of individuals. Saving is an active action, and individuals are motivated to
save for a particular goal (Devaney et al., 2007). Comparatively, people with a saving motive
and those without are likely to save based on their saving behaviour. In the field of
agriculture, farmers also have motives that “fuel” their intention to save money. The findings
of the study revealed that rice farmers prioritised, farm investment, education of children,
household consumption, medication, household properties and funeral arrangement as the
main reason they save (Table 2). The coefficient of the Cronbach’s alpha was 0.628 and this
confirmed that the Likert scale was statistically significant since the value of the Cronbach’s
alpha is more than 0.5. This emphasised that larger proportion of farmers save purposely to
reinvest into their farm businesses.

Concerning the results from Table 2, it was indicated that farmers prioritised farm
investment, as the most important motive for saving while household properties and funeral
arrangements are considered the least important of all. Out of the 222 respondents who
participated in the survey, 87% of them strongly agreed to have been saving purposely to
finance farm investment. This implies that farmers acknowledged savings as an integral
component of financial resource which is needed to enhance agricultural production. Farmers
professed to have been saving to reinvest to keep business going. This finding is inconsistent
with that of Satsios et al. (2020) who claimed education as the most essential background
characteristic, influencing the saving intention among households in Greece, which is a
developed country than Ghana. However, in Nigeria, Odoemenem and Akerele (2013)
recognised agriculture as the main source of livelihood henceforth, it has become the prime
motive why farmers save. Therefore, rice farmers save part of their income generated
seasonally to sustain their agricultural livelihoods. Farmers save deliberately to hire more
labour force (by-day workers) during the harvesting period, to help harvest since they lack
the necessary harvesting machines. This contradicted the report by Banerjee and Duflo

Motive
Response scale

PositionStrongly agree Agree Averagely agree Weekly agree

Farm investment 193 20 5 4 1st
Children’s education 125 71 16 10 2nd
Domestic consumption 43 110 61 8 3rd
Medication 36 116 64 6 4th
Household properties 59 34 92 37 5th
Funerals 37 27 66 93 6th
Reliability statistics
Number of respondents 222
Cronbach’s alpha 0.628
Number of motives 6

Source(s): Authors’ computation

Table 2.
Responses on the
purpose of saving
among rice farmers
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(2007), which claimed that rural farming households use a large portion of their savings for
unnecessary expenditures such as ceremonies.

Aside from farm investments, farmers also save to cater for other family obligations such
as their children’s education, domestic consumption, medical bills, household asset and
funeral arrangements (see Table 2). Among these motives, peculiar essence is attached to the
education of children (S. A. Devaney et al., 2007; Pg Md Salleh, 2015). In total, 125 farmers
strongly agreed to have been saving intending to provide for the academic needs of their
children. For instance, buying all the necessary materials needed at school for their children.
In Africa, household heads contribute family functions, family caregiving and other social
activities that build upon the socialisation of people living in their community (Devaney et al.,
2007; Lee and Hanna, 2015; Xiao and Noring, 1994). Therefore, farmers save with the motive
of paying the medical bills for their relatives, buying properties and organising befitting
funeral arrangements when death occurs.

3.3 Determinants of savings and rice yields
The results of the estimates are presented in Table 3. Column 3 showed estimates of farmers’
decision to save with RCBs while columns 1 and 2 are the estimates of savers and non-savers
yield. Marital status, distance to FIs and the square of the distance to FIs were considered

Yield (1) Yield (2) (3)
Saver (1) Non-saver (0) Saving with RCBs (1/0)

Variables Coefficient Coefficient Coefficient
Age �136.70 (130.30) 70.01 (55.78) 0.05 (0.06)
Agesquared 1.68 (1.57) �0.86 (0.56) �0.00 (0.00)
Gender �282.20 (480.00) 20.30 (258.10) 0.11 (0.26)
Household size �110.70 (95.45) �42.78 (52.87) �0.06 (0.05)
Education �143.80** (72.27) �24.05 (34.00) 0.02 (0.03)
Farming experience �4.13 (28.28) 0.82 (11.83) �0.02 (0.01)
Extension 27.04 (509.80) 120.10 (261.90) 0.14 (0.25)
Land acquisition 1,012** (497.60) 22.01 (299.70) �0.17 (0.27)
Credit access 2,114*** (697.90) 613.7* (363.30) 1.24*** (0.25)
Farm size �2,080*** (271.00) �1,141*** (332.10) �0.14 (0.22)
Seed �3.38 (5.71) 15.96** (6.30) 0.01*** (0.00)
Fertiliser 8.79*** (0.41) 0.39 (0.87) �0.00 (0.00)
Labour �5.05 (15.66) 20.86* (12.05) 0.01 (0.01)
Marital status �0.24 (0.19)
Distance to_FIs �0.56*** (0.16)
Dstfissquared 0.05** (0.02)
Farm shock 0.07 (0.247)
FBO 0.14 (0.29)
Income 2.98e-05 (4.83e-05)
Constant 9,463*** (3,220) 710.60 (1,402) �0.57 (1.39)
Observations 217 217 217
/lns1 7.66*** (0.08) sigma_1 2,123 (186.77)
/lns2 7.09*** (0.07) sigma_2 1208.08 (85.80)
/r1 �0.57 (0.34) rho_1 �0.51 (0.25)
/r2 0.31 (0.22) rho_2 0.30 (0.20)
Wald χ2(16) 658.93 Log-likelihood �1982.22
Prob > χ2 0.00

LR test of indep. eqns. : χ2(1) 5 3.96. Prob > χ2 5 0.04

Note(s): *, ** *** denote 10, 5 and 1% significant levels, respectively

Table 3.
Result of ESR model:
showing the factors
influencing rice yield
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exclusion restriction variables to identify the model. These variables affect the exogenous
variable (savings with RCBs) without having any effect on the endogenous variable (yield) in
context. The F-statistics is significant and indicates a good fit for the estimated model. Also,
the significance of the correlation between saving with RCBs and rice yield in all the models
provides evidence of the endogeneity of rice yield. Findings from the survey revealed that
credit access, seed, and distance to banks, and distance to bank squared influenced farmers’
decision to patronise savings products with RCBs.

The multiplier of distance to RCBs was negative, implying that an extra kilometre to the
banking centre limits farmers’ chances of saving with banks that are far away from the
remote farming communities. This was expected because the time spent waiting and
travelling couple with the high transportation cost discourage farmers from depositing their
income with banks. Moreover, the time spent travelling to the urban centre to save could be
used to engage in an economic activity that would enhance the livelihood conditions of
farmers. This finding was consistent with literature. In Nigeria, Nwibo and Mbam (2013)
emphasised that inadequate agents for the collection of saving cash from farmerswho resides
in rural areas have greatly been a limitation for savings and investments. It would be difficult
to travel far distances to save money in organised banks located in the cities. Also, Donkor
and Anane (2016) noted that long-distance and higher transport costs and congestion at
financial institutions also discourage farmers from saving with monetary institutions in
Ghana. This implies rural peoplewould bemore likely to deposit with bankswhen it is located
closer to their communities. However, the coefficient of the distance to the bank squared had a
positive effect on farmers’ potential to save with RCBs. This is because rural banks have set
initiatives to bring financial services to the doorstep of those who are geographically cut off
from formal financial services. The banks have set up collection centres in some distanced
farming areas. Also, banks have extended their services through mobile telephony services.
These initiatives encourage farmers who are far from banking centre to save with banks.
This means that the introduction of dispatch banking agents and mobile banking services
have high tendency of increasing the saving decision of farmers.

Credit access plays an instrumental role in influencing farmers’ decisions to continue
savings with banks. This affirmed the a priori expectation which suggested that credit
availability enthuses farmers to save with RCBs. Credit services are made available to
farmers who have good performing saving records or positive saving balances. Loans
become a necessary financial supplement to enhance agricultural investment (Chandio et al.,
2018). This corresponded with the findings of Chen and Chivakul (2008) and Awunyo-vitor
andAl-hassan (2014) who claimed that credit opportunities aremade to householdswith good
saving standing with financial institutions in Bosnia and Ghana, respectively. Therefore,
farmers are motivated to have good savings records with RCBs because it may serve as a
guarantee for loans in times of financial need. The highlights of the results show that
improved seed has a positive influence on farmers’ decision to save with RCBs. This finding
agreed with the a priori expectation. Peasant rice farmers considered hybrid seed as a
substantial variable the persuade farmers to save. This is because hybrid seed can sustain
hash weather conditions and resistance to pest and diseases attacks. This decision position
farmers in the right direction to maximise crops yield.

Our a priori expectation assumed that education has a positive influence on a farmer to
enhance rice productivity. However, the findings of the survey rejected the null hypothesis.
This is because farmers had approximately 9 years of formal education. This is equivalent to
junior high graduate status at an old age. This level of formal education is insufficient tomake
a meaningful impact on crop yield. Therefore, education has a negative effect on rice
productivity for farmers who patronise savings products with RCBs. Panda (2015) argued
that farmers’ education has an indirect relationship between the household agricultural
income, the land area cultivated and crop productivity in India. However, Paltasingh and
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Goyari (2018) also held the view that education help farmers to vary technology that has a
positive influence on crop yield. It has therefore been realised that, in order for young farmers
to have a significant impact on their farm yield, it is necessary to increase their level of formal
education beyond junior high school.

Previous literature claimed that agricultural credit in general has a positive and highly
significant effect on farm productivity (Awotide et al., 2015; Awunyo-vitor and Al-hassan,
2014; Chandio et al., 2018; Ike and Umuedafe, 2013). It was elaborated that credit access has a
direct influence on agricultural productivity through a positive effect on agricultural
technological adoption, labour employment and enhance welfare. From the first-stage results
(column 3, Table 3), we find savings with RCBs correlates with access to credit. For both yield
models as presented in columns 1 and 2, we find a positive association between access to
credit and yield. However, we find the effect much stronger for those who save compared to
those who do not save (1% level and 10% level, respectively)

Land ownership is an important element in farming in developing countries, which
influences the yield of farmers. On this basis, farmers who save with banks are able to
mobilise sufficient funds to explore other tenures of farmland acquisition, instead of
depending on inherited lands. Farmers who cultivate their own lands are able to go into long-
term investments to improve land and soil quality, without the fear that the owners will take
over the land after the soil improvement. And therefore this finding is consistent with our a
priori expectation (see Table 1). Specifically, land ownership positively impacts the
productivity of smallholder rice farmers, implying that access to the cultivation of other
farmland would increase rice productivity. Farm output is maximized when farmers take the
initiative to acquire and cultivate other farmlands and when policies are introduced to
improve farmland acquisition by smallholder farmers. This result corresponded with the
findings of Donkor and Owusu (2014) which emphasised the positive effect of land
acquisition on the productivity and efficiency of rice farms in the northern part of Ghana.

Farm inputs such as fertiliser use have a direct influence on rice yield for savers while
labour and improved seed also have a significant positive effect on rice yield for non-saver.
The use of inorganic fertilisers has become a necessity, and farmers who save with banks use
savings to purchase these chemicals to influence their crop yields. It is because farmers
cultivate every season on the same land without practising any natural soil fertility initiative.
These inorganic fertilisers have provided crops with much-needed nutrients to grow and
maintain plant health. Farmers who do not save with banks considered it important to
cultivate hybrid seeds because of its benefits. Hybrid seeds are highly resistant to harsh
weather conditions, diseases, pests and have a high capacity to grow. Farmers hired labour to
complement family workers and provided sufficient energy for ploughing, broadcasting,
sowing and rice harvesting to boost rice productivity. The finding concorded with Donkor
and Owusu (2014) and Tanko andAmikuzuno (2015) who argued that these farm inputs have
a positive effect on agricultural yield.

Attention is now turned to discuss farm size which had a negative influence on rice yield
for both savers and non-savers. This finding even though unexpected, implying that an
increase in hectares of land under cultivation would cause productivity to decline, is
plausible, particularly in smallholder farmer settings in developing countries. An additional
land under rice cultivation should be accompanied by the use of more labour/farmmachinery
including other agricultural inputs, to help obtain optimal tonnes of rice. Our evidence
comparing farm acquisition with farm size, shows that while land acquisition improves
confidence and nudges long-term land investment which drives productivity, just clearing
more land without the ability to acquire and invest in them hampers productivity. Thus,
clearing additional land without resources to invest in smallholder farm settings will have
detrimental impacts on productivity. An additional land under rice should be accompanied
by more inputs to help improve yield. This study, therefore, shows that unlike the study by
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Rada and Fuglie (2019) in the United States, expanding land under cultivation does not
necessarily translate into higher productivity but owning land does.

3.4 Effect of savings on rice yields
Peprah et al. (2020) noted that saving is a crucial factor that enhances the adoption of farm
inputs which increases crop yield. In the current study, the outcome of the ESR model
revealed that savings with RCBs have a positive influence on rice productivity.We estimated
the potential average yield of a farmer who chose to patronise saving products at 3.309Mt/ha
compared to a yield level of 1.90Mt/ha if a particular farmer decides not to savewith any bank
(see Table 4). Therefore, the mean ATT was 1.409 Mt/ha, which is statistically significant at
1%. This implies that farmers are better off in terms of crop yield when they decide to save
with RCBs. Saving with RCBs has an indirect influence on the yield of farmers. Farmers who
patronise savings products have a secure avenue to raise financial capital to enhance farm
investment. These groups of farmers are opportune to engage in another mode of land
acquisition aside from self-owned plots and use inorganic fertiliser for rice farming. The
farmland acquisition and use of inorganic fertiliser usage have a multiplier effect on the yield
of farmers.

To test for the robustness of the ESR model, the PSM was used to estimate the ATT for
farmerswho savewith RCBs (seeAppendix). The nearest neighbourmatching (NNM) and the
kernel-based matching (KBM) were used. The result from the NNM and KBM algorithms
indicates that saving with RCBs has a significant positive impact on rice yield. These
estimates were significant at 1% significance level. Specifically, the estimate of NNM and the
KBM showed that a farmer would have an average yield of 1.24 Mt/ha and 1.04 Mt/ha,
respectively, if the farmer chose to save with RCBs than otherwise. The significant positive
effects from the PSM estimates using the two algorithms confirm the baseline impact
estimates from the ESR model.

3.5 Conclusion and policy implications
A deep understanding of formal financial savings and its impact on rice productivity is
critical for food security and poverty alleviation in sub-Saharan Africa. In this paper, we
identified and ranked the motives behind farmers’ saving and examined the effect of saving
with RCBs on rice yield. Primary data were collected from rice farming communities in
Ghana. We deployed the Likert scale and ESR model as the analytical tool for analysis. The
results of the study showed that farm investment is themainmotive behind farmers’ savings.
It was revealed that saving to increase farm investment could have an overwhelming effect
on crop yield. Improved labour and fertiliser use had a positive influence on rice yield, while
farm size had an inverse relationwith rice yield. Farmers who patronise saving products with
RCBs recorded an average yield of 1.41 Mt/ha higher compared to not patronising saving
products by RCBs. Our findings show that saving with RCBs help mobilise the necessary
finance to enhance rice productivity. We realised that savings mobilization has become an

Estimate Coefficient Std. Error p-value

Not saving 1.89*** 0.11 0.00
Saving 3.30*** 0.56 0.00
ATT (saving vs not saving) 1.41*** 0.57 0.01

Note(s): *, ** *** denote 10, 5 and 1% significant levels, respectively
Table 4.
Estimates of the ATT
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integral component of development endeavours as it is the simplest way of organising
financial resources to boost agricultural productivity.

This paper recommended the following essential policies based on these findings. It was
suggested that government through the Ministry of Finance and the central bank create the
enabling financial environment for financial institutions to settle in rural agrarian
communities. This initiative would encourage farmers to open accounts with RCBs to
benefit from financial intermediaries to improve crop yields. RCBs should open collection
centres in rural farming communities to enhance the patronage of formal saving products.
Farmers should usemobile banking to improve their formal savings to raise the needed funds
to improve rice yield. Agricultural extension agencies should educate farmers about the
essence of patronising formal saving products by organising financial programmes for rural
farmers. RCBs should ensure that agricultural loans given to farmers are used for their
intended purposes. On the other hand, farmers should also use agricultural procured loans to
facilitate farmbusinesses. Financial institutions should repackage their saving products to be
more attractive to the farmers to enhance agricultural activities. This study was only
conducted on a small group of farmers over a short period. Further research should determine
a long-time effect on RCBs services on a large group of farmers.
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Estimate Average treatment on the treated (ATT)
Coefficient Std. Error p-value

Nearest neighbour matching (NNM) 1.24*** 0.24 0.00
Kernel-based matching (KBM) 1.04*** 0.33 0.00

Note(s): *, **, *** denote 10, 5 and 1% significant levels respectively

Table A1.
Treatment effect using

the propensity score
matching
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