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in the literature. Using data from the Ghana Living Standards Survey Round 6, we
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1. Introduction
Ghana is principally an agrarian economy, as the majority of the country’s
labour force makes their living through agriculture. Specifically, about 45 per
cent of the economically active population are into agriculture (GSS, 2014).
In the rural areas, where agriculture is predominant, more than 60 per cent
are engaged in the sector. The dominance of agriculture points to an obvious
conclusion, namely the development of the Ghanaian economy is tied to the
development of agriculture. Interestingly, agricultural policies crafted by various
governments since independence indicate that the country is not oblivious to
the fact that its development is inextricably linked to agricultural development.
A review of most agricultural policy documents (such as Accelerated
Agricultural Growth and Development Strategy, Food and Agriculture
Sector Development Policy [FASDEP] I and FASDEP II) shows that the
concentration of government in its quest to develop agriculture lies in three
key interlinked issues, namely, enhancing farmers’ access to finance, boosting
farm productivity and stimulating farmers access to markets. For example, the
Ghana Commercial Agriculture Project developed by the Ministry of Food
and Agriculture (MoFA) acknowledged the ‘importance of graduating from a
subsistence-based smallholder system to a sector characterized by a stronger
market-based orientation based on a combination of productive smallholders’,
while the FASDEP II included among its strategies, boosting productivity of
staple crops by providing farmers with access to productive resources such as
credit and irrigation facilities. It also included a policy objective of enhancing
smallholder farmer participation in domestic and international markets as a
means of boosting their incomes. Further, the Government of Ghana (2010)
indicated that the quest to boost agricultural performance should stimulate
investments that improve and enhance market access.
The thinking is that access to credit by farmers would stimulate a reduction
in capital and liquidity constraints and propel investments in farm enterprises
through adopting modern technology, leading to productivity and output
growth, and a subsequent stimulation of market engagement by farmers.
Given that the proportion of sale is heavily dependent on the marketed
surplus ratio (which is dependent on the excess of output over household
consumption), output growth is indeed the surest way to stimulate agricultural
commercialization.
There are numerous studies on credit by farm households in the literature
and these studies, especially those on Africa, are based on evidence that the
credit market is rife with failures. Such credit market failures are observed to be
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occasioned by adverse selection and moral hazards (see, Akerlof, 1970; Stiglitz
& Weiss, 1981), which in turn impose the need for credit institutions to screen
credit applicants. Sekyi, Abu, and Nkegbe (2017) note that the screening and
sorting behaviours of financial institutions are the underlying explanation
for the dichotomous response from credit application: either an applicant
secures the credit or otherwise. Therefore, if a set of farmers apply for credit,
credit institutions screen the applications on the basis of personal, household,
institutional factors among others, and determine those that qualify for credit.
Several empirical studies have been devoted to understanding the socioeconomic
factors that stimulate access to credit. For example, Akudugu, Egyir, and MensahBonsu (2009), Dabone, Osei, and Petershie (2014), Etonihu, Rahman, and
Usman (2013), Denkyirah, Aziz, Denkyirah, Nketiah, and Okoffo (2016) and
Awotide, Abdoulaye, Alene, and Manyong (2015) examined the determinants
of credit access using different estimation approaches.
In terms of empirical studies on agricultural productivity, the literature has
concentrated on the relationship between farm size and productivity (Sekyi
et al., 2017) and has generally found that small farms are more productive than
large farms (see Barrett, Bellemare, & Hou, 2010; Kimhi, 2003; Larson, Otsuka,
Matsumoto, & Kilic, 2012; Mazumdar, 1965). For example, the studies of Kimhi
(2003) and Larson et al. (2012) showed that productivity responds negatively to
increases in farm sizes. Barrett et al. (2010) noted that the inverse productivity–
size relationship, in a class of development economics puzzles, represents one of
the oldest. They identified two prominent justifications proffered to explain this
puzzle: first, imperfections in the factor market induce cross-sectional variation
in household-specific shadow prices and, second, the omission of soil quality
measurements in empirical studies. However, beyond the inverse productivity–
size relationship, there are other studies that explored other determinants of
productivity. For example, Wiebe, Soule, and Schimmelpfennig (2001) found
that educational status of farmers and research in agriculture are important
determinants of productivity growth. Empirical evidence of determinants of
market participation are varied and numerous. Key studies include Goetz (1992),
Sadoulet, de Janvry, and Benjamin (1998), Key, Sadoulet, and de Janvry (2000),
Holloway, Dorfman, and Ehui (2001), Holloway, Dorfman, and Ehui (2000),
Makhura, Kirsten, and Delgado (2001), Fafchamps and Hill (2005), Bellemare
and Barrett (2006), Barrett (2008) and Burke, Myers, and Jayne (2015).
We acknowledge numerous studies that have investigated the effect of credit
on productivity and the pathways through which credit relates to agricultural
productivity. For instance, Misra, Chavan, and Verma (2016), Lawal, Omonona,
Ajani, and Oni (2009) and Duong and Izumida (2002) found that credit
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enhances adoption of technology and subsequently boosting productivity and
output growth. In Nigeria, Sogo-Temi and Olubiyo (2004) observed that credit
promotes growth in agricultural output. Narayanan (2016) found that credit
supports the purchases of farm inputs, but its impact on agricultural gross
domestic product is weak. Similarly, Kumar, Mishra, Saroj, and Joshi (2017),
reported positive effects of institutional credit on net farm income and per capita
household consumption expenditure in India. Rehman, Chandio, Hussain, and
Jingdong (2017) also found evidence to prove that credit increases agricultural
gross domestic product in Pakistan. In their study in Pakistan, Chandio, Jiang,
Wei, and Guangshun (2018) reported that agricultural credit has a positive
impact on smallholder wheat productivity.
Other studies have examined how credit constraints impede technology
adoption and agricultural productivity. Akudugu, Guo, and Dadzie (2012)
and Foltz (2004) found that credit constraints stifle technology adoption. Ali,
Deininger, and Duponchel (2014) demonstrated that elimination of credit
constraints increases output in rural Rwanda. Mukasa, Simpasa, and Salami
(2017) found similar evidence among smallholder farmers in Ethiopia indicating
that the elimination of credit constraints induces productivity gains of up to 60
per cent. WoldeKidan, Hadush, and Gerezihar (2017) also reported that credit
constraint decreases adoption of technology in South Ethiopia.
Also, there are several studies that have identified the role of productivity
in stimulating the selling decisions of farmers. For example, Rios, Shively, and
Masters (2009) observed that farm households who are more productive have
higher market participation rates. In addition, Abu, Issahaku, and Nkegbe (2016)
found that maize and groundnut farmers who have higher land productivity
participate in the markets more than famers with low productivity. In a similar
vein, Mekonnen (2017) provided evidence to show that the use of improved
agricultural inputs has higher marketable surplus ratios.
However, there is no empirical evidence that tests, in a structural fashion,
the composite transmission mechanism in most agricultural policies in
Ghana: credit impacting productivity and productivity impacting market
participation. The preceding empirical evidences of the effect of credit on
productivity and the effect of productivity on market participation are
standalone models. Therefore, this article seeks to employ an appropriate
econometric technique to estimate the structural determinants of credit access,
productivity and market participation and in the process determine the effect
of credit on productivity, and the effect of productivity on market participation.
Two main contributions are made in the process of pursuing the objective of
this article. First, this article is the first attempt at structurally estimating the
determinants of credit access, productivity and market participation as well
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as indicating the effect of credit and productivity in a structural system. The
gain in this empirical approach cannot be underestimated. Since the literature
clearly shows that there are relationships between credit and productivity and
then between productivity and market participation, more consistent and
efficient impacts would be unravelled if these are estimated as a system. Second,
this article contributes to the policy discourse in Ghana by empirically testing
whether the vision of enhancing farmers’ access to credit would transmit into
higher productivity and whether higher productivity would trickle down
to market participation. In this regard, this article has wide currency for
policy engagement in Ghana, and other developing economies with similar
characteristics.
We achieve the objectives of the study by using a nationally representative
secondary dataset, the Ghana Living Standards Survey Round 6 (GLSS6)
collected in 2012/2013 by the Ghana Statistical Service (GSS). We focus on
maize farmers because it is the most widely produced staple in Ghana and has
sufficient observations than any other crop in the dataset.
The rest of the article is organized as follows. The next section presents the
methodology used to achieve the objectives of the study. Next, the results and
corresponding discussions are presented, and the last section concludes and
provides policy recommendations.

2. Methodology
2.1 Conceptual Framework
The conceptual framework underlying the main hypothesis of this study is
presented in Figure 1. The figure provides the transmission mechanism of
credit to productivity and productivity to market participation. It shows that
the principal role of credit is the reduction of capital and liquidity constraints
(see Misra et al., 2016). Thus, when farmers have access to credit, they become
liquid to make investment decisions. Feder, Lau, Lin, and Luo (1990) noted
the role of credit in easing liquidity constraints in Chinese agriculture through
the observation that credit meets the cash needs of farmers. Misra et al.
(2016) noted that credit influences output growth through making working
capital available and smoothing consumption. When the capital and liquidity
constraints are eased, farmers have two channels of investments—direct and
indirect channels. The direct channel is the investment of the credit in farm
enterprises. Thus, farmers make investments in modern technology (see Misra
et al., 2016; Narayanan, 2016). The indirect channel is where farmers invest
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Figure 1 Credit and Productivity Pathways to Market Participation

Source: The Authors.

credit in non-farm enterprises, which yield extra income. This income from
non-farm enterprises can be used in purchasing modern technology. The
combined effect of the direct and indirect channels of investments is an increase
in productivity and output.
The link between credit and productivity has been established by studies such
as Duong and Izumida (2002) and Lawal et al. (2009). Similarly, Foltz (2004) and
Akudugu et al. (2012) observed that cash constraints limit farmers’ technology
adoption such as the use of improved inputs. Productivity and output gains
help farmers to have marketable surplus with which they can then engage the
market to dispose for income.

2.2 Econometric Model and Estimation
In this article, we define access to credit as farmers who applied for credit,
the credit application approved and the farmer received the credit in the
2012–2013 production season. This conceptualization implies that farmers
Margin—The Journal of Applied Economic Research 14 : 2 (2020): 226–246
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who applied and did not receive the credit and those who did not apply at all
are not considered as having access. Productivity is defined as yield of maize
(that is, output per hectare of land cultivated to maize) in the 2012–2013
production season. Market participation is conceptualized as a farmer who
sold a certain proportion of maize in the 2012–2013 production season. The
interest is specifically on the decision to sell (market participation) and not on
the quantity sold (level of commercialisation). Therefore, credit is a dummy
variable, 1 representing a farmer who secured credit and 0 otherwise; market
participation is a dummy variable, 1 representing a farmer who sold maize; and
productivity is a continuous variable.
If we denote credit as CDT, productivity as PDT and market participation as
MKP, and following the objective of this article, the following empirical models
are to be estimated:
CDTi = a 0 + a 1 X i + e 1i(1)
PDTi = b 0 + b 1 X i + dCDTi + e 2i(2)
MKPi = c 0 + c 1 X i + hPDTi + e 3i(3)
where Xi represents a vector of socioeconomic characteristics associated
with a farmer hypothesised to influence credit, productivity and market
participation, ϵ1, ϵ2 and ϵ3 are the respective random error terms, α, β, γ, δ
and η are parameters to be estimated. The parameters δ and η are respectively
the effect of credit on productivity and the effect of productivity on market
participation. Since credit is received in the same season as productivity and
market participation, we do not expect the latter variables to influence credit (i.e.,
appear as explanatory variables in Equation (1)). The definitions, measurements
and summary statistics of the variables used in the models are presented
in Table 1.
As indicated earlier, the estimation of Equations (1)–(3) as standalone
models, as in previous studies, will yield biased and inconsistent estimates due
to potential issues of selection and endogeneity. The rationale for including
credit in Equation (2) is that credit is expected to ease liquidity constraints and
propel investments in farm enterprises through adoption of modern technology
leading to productivity and output growth. This pathway has grounding in
some empirical studies (see, for example, Duong & Izumida, 2002; Feder et al.,
1990; Lawal et al., 2009; Misra et al., 2016; Narayanan, 2016). The inclusion of
productivity in Equation (3) is also based on the argument that productivity
increases output and offers farmers the opportunity to generate surpluses to sell.
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Table 1 Variable, Measurements and Summary Statistics
Variable

Measurement

Mean

SD

Outcome variables
Access to credit
Yield of maize
Sold maize

Dummy: 1 = if yes; 0 = otherwise
Output (kg) per farm size (ha)
Dummy: 1 = if yes; 0 = otherwise

Explanatory variables
Age of farmer
Male farmer
Years of education
Household size
Remittance
Ownership of radio and
phone
Membership of
cooperatives
Motorable road to
community
Access to public
transport
Bank in community
Major economic activity
in community
Market in community
Area of residence
Savannah zone
Forest zone
Farm size
Output
Number of times crops
grown
Use of chemical fertiliser
Compliance with
extension advice

Number of years
Dummy: 1 = if male; 0 = otherwise
Number of years
Number of people
Dummy: 1 = if yes; 0 = otherwise
Dummy: 1 = if yes; 0 = otherwise

0.079
0.270
492.3
588.0
0.520
0.500
47.20
0.872
3.834
5.501
0.307
0.847

15.24
0.334
4.788
3.161
0.461
0.360

Dummy: 1 = if member;
0 = otherwise
Dummy: 1 = if yes; 0 = otherwise

0.239

0.426

0.786

0.410

Dummy: 1 = if yes; 0 = otherwise

0.367

0.482

Dummy: 1 = if yes; 0 = otherwise
Dummy: 1 = if farming;
0 = otherwise
Dummy: 1 = if yes; 0 = otherwise
Dummy: 1 = if rural; 0 = urban
Dummy: 1 = if savannah;
0 = otherwise
Dummy: 1 = if forest;
0 = otherwise
Hectares
Kilograms
Dummy: 1 = if twice;
0 = otherwise
Dummy: 1 = if yes; 0 = otherwise
Dummy: 1 = if yes; 0 = otherwise

0.042
0.804

0.201
0.397

0.610
0.838
0.680

0.488
0.369
0.466

0.278

0.448

1.237
1.408
1117.6 2842.3
0.293
0.455
0.860
0.779

0.347
0.415

Source: The authors.
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To overcome these potential endogeneity and selectivity concerns, we propose
to run Equations (1)–(3) as a structural system. However, there is a peculiar
characteristic of Equations (1)–(3) that makes conventional structural equation
models inapplicable. That is, the three equations are mixed: two binary models
and one continuous model. At present, the most appropriate econometric model
to implement this kind of a mixed structural model with different observations
for the various models is the Conditional Mixed Process (CMP) model
developed by Roodman (2011). The CMP framework performs a joint modelling
of two or more equations, allows for cross-equation correlation of the error
terms, permits mixing of these models in multi-equation systems and permits
the individual models to vary by observations.
In the format of the CMP, Equations (1)–(3) are recast into the following:
y*1 = i 1 + f 1(4)
y*2 = i 2 + f 2(5)
y*3 = i 3 + f 3(6)
where i 1 = b 1 X , i 2 = b 2 X + dy1, i 3 = b 3 X + hy2
y = g^ y* h = ^ 1 " y*1 2 0 ,, y*2, 1 " y*3 2 0 ,h'(7)

RS 1 t t VW
12
13W
SS
WW
SS
e = ^ f 1, f 2, f 3 hl ~N ^ 0, R h and R = SSt 12 1 t 23WWW
SS
WW
SS
W
t 13 t 23 1 W
T
X
Here, y*1, y*2 and y*3 are, respectively, latent factors of credit, productivity and
market participation, X is as defined before and ρ12 represents the correlation
between the error terms of credit and productivity, ρ13 represents the correlation
between the error terms of credit and market participation and ρ23 represents the
correlation between the error terms of productivity and market participation.
Assuming that y i = (0,y i2,0)’ is observed, then a corresponding likelihood
function can be specified as follows:
L i _ b 1, b 2, b 3, d, h, R; yi | x i i
=

#

- i1

-3

#

- i2

-3

#

- i3

-3

z j #^ f 1, yi2 - i i2, f 3 hl ; R - df 1 df 2 df 3

(8)
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2.3 Data, Variables and Descriptive Statistics
The GLSS6 household-level dataset collected by the GSS between October
2012 and October 2013 was used for this study. It consists of a stratified and
nationally representative, random sample of 16,772 households in 1,200
enumeration areas. The household survey used a questionnaire adapted
from the World Bank’s Living Standards Measurement Survey. The study
restricted the analysis to only maize farmers since maize was the basic crop
cultivated in the 2012/2013 production season. This restriction leaves a sample
size of 4,391. The main motivation for using the GLSS6 data for the study
is the fact that it is one of the richest datasets on Ghana. Table 1 presents the
measurements and summary statistics of specific variables used for estimations.
The results in the table show that access to credit in Ghana is low, as about 8
per cent of farmers had access. The mean yield is 493.3 kg/ha, the mean output
is 1,117.6 kg and 52 per cent of the farmers sold their maize. The mean age is 47
years, suggesting farmers are still in their productive age. Most of the households
(87.2%) are headed by male. Educational level of the farmers is low with average
years of schooling of 3.8 years. The average household size is 6 people. Moreover,
about 8 per cent complied with the advice of extension service.
Additional descriptive statistics of the amount of credit secured and the
distribution of expenditure are presented in Table 2. The table shows four classes
of credit amount spending among the sample of credit recipients. These are
direct spending on agriculture (such as inputs, improvements and livestock),
non-farm investments (such as expanding business and starting new business),
spending to accumulate assets (such as purchasing building, improving house
Table 2 Credit Amount and Expenditure Distribution
Expenditure Type

Frequency

Percentage

Direct agriculture investment
Non-farm investment
Asset accumulation
Day-to-day expenditure
Total

144
53
84
67
348

Credit Amount

Mean

SD

552.92
1,388.31
1,529.66
530.60
911.61

829.71
1,747.01
1,937.82
841.06
1,407.98

Direct agriculture investment
Non-farm investment
Asset accumulation
Day-to-day expenditure
Overall

41.38
15.23
24.14
19.25
100.00

Source: The authors.
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and purchasing property other than car) and day-to-day expenditures (such as
paying debts, rental of apartment and other expenditures). Table 2 shows that
majority of farmers (about 41%) spent on direct agricultural activities while
the lowest number of farmers (about 15%) spent on non-farm activities. This
observation points to the fact that few farmers diversify into non-farm activities.
In terms of the credit amount, on average an amount of GHS911.61 is allocated
to credit recipients by credit institutions. Disaggregating the credit amount into
the various classes indicates that on average larger amount (GHS1529.66) is
allocated to farmers who want to accumulate asset while the least amount is
allocated to those who spend on day-to-day activities. We are unable to show
whether these instances of spending on day-to-day activities were as a result
of credit diversification.

3. Results and Discussions
Turning attention to the results on the econometric estimation of Equations
(1)–(3) using the CMP modelling approach, we report the results in Table 3.
Columns 1–3 respectively present the determinants of credit access, productivity
and market participation. Given the complex survey nature of the GLSS dataset,
survey estimation design was employed to cater for the fact that each sample
household did not have equal chance of selection into the sample. Specifically,
Stata’s sampling weight (pweights) was used since it fits into the definition of
weights used in the dataset. The significance of the F-statistic suggests that the
model fits the data well.
We first discuss the results pertaining to the core objective of this article.
The results show that structurally, credit positively affects productivity, and
productivity positively affects market participation. The coefficient of credit
in the productivity model is 959.8 and implies that farmers who have access
to credit are more productive than those without credit. Specifically, credit
recipients obtain 959.8 kg/ha more than their counterparts who do not receive
credit. Giving that most farmers are smallholders, this magnitude is nontrivial. This finding provides empirical backing to assertions in Ghanaian
policy documents that providing credit to farmers boosts their productivity.
The positive effect of credit on productivity directly corroborates the findings
of Chandio et al. (2018), Misra et al. (2016), and Sogo-Temi and Olubiyo
(2004). For example, Chandio et al. (2018) found that access to short-term
and long-term loans stimulate productivity of smallholder wheat farmers in
Pakistan. Indirectly, the positive effect is also consistent with the findings of Ali
et al. (2014) and Mukasa et al. (2017). These studies demonstrate that credit

Access to credit
Yield
Socioeconomic characteristics
Age of farmer
Male farmer
Years of education
Household size
Remittance
Ownership of radio and phone
Membership of cooperatives
Community characteristics
Motorable road to community
Access to public transport
Bank in community
Major economic activity in community
Market in community
Geographic characteristics
Area of residence
Ecological zone (base: coastal)
—Savannah zone
—Forest zone

Variable

−0.001***
−0.009
0.002
0.001
0.050***
0.008
0.021
0.003
−0.010
0.101*
0.019

0.008
−0.046
−0.049

0.012
−0.044
0.281*
0.083

0.035
−0.199
−0.168

−0.276**
0.265**

−0.049

49.29**
94.26***
128.0**
−210.1***

−0.939
109.6***
3.311
9.084***
−28.11
123.6***
−67.27**

959.8***

Coeff.

Yield
ME

Credit

−0.005***
−0.038
0.010
0.004
0.216***
0.037
0.091

Coeff.

(2)

(1)

(3)

−0.422***
0.092

0.102

0.035
0.081
0.087
0.048
0.127***

−0.005***
0.078
−0.001
−0.015*
0.019
0.028***
−0.021

0.557***

−0.100**
0.097
(Table 3 continued)

0.033

0.013
0.030
0.032
0.017
0.036***

−0.002**
0.028
−0.001
−0.005*
0.007
0.010***
−0.008

0.203***

ME

Market Participation
Coeff.

Table 3 Determinants of Credit, Productivity and Market Participation

−0.739***

−0.247***
0.514***

Coeff.
−0.057***
0.003***
−25.38
54.87*
47.90**
94.06
4,391
3.59***

−1.825

Coeff.

Yield

Credit
ME

(2)

(1)

Source: Produced by the authors using the GLSS6 Data.
Notes: *p < 0.10, **p < 0.05, ***p < 0.01. Survey weights used in estimations; ME is marginal effect.

Production characteristics
Farm size
Output
Number of times crops grown
Use of chemical fertiliser
Compliance with extension advice
Constant
Observations
F-statistic

Variable

(Table 3 continued)

0.087

0.167***

Coeff.

0.099***

ME

Market Participation

(3)
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constraints negatively affect productivity. The transmission mechanism of credit
is stimulating reduction in capital and liquidity constraints and propelling
investments in farm enterprises through adopting modern technology.
This pathway is grounded in the literature. For example, Narayanan (2016),
WoldeKidan et al. (2017), Misra et al. (2016), Lawal et al. (2009), and Duong
and Izumida (2002) showed that credit enhances adoption of technology.
Similarly, Akudugu et al. (2012) and Foltz (2004) found that credit constraints
stifle technology adoption.
The marginal effect of productivity in the market participation model is
0.203, implying that productive farmers are more likely to sell their produce.
Specifically, highly productive farmers are about 20 per cent more likely to sell
their produce compared to their counterparts who are not as productive. Again,
this finding provides sufficient evidence to assertions that productivity gains
induce the selling of farm produce. The explanation for this observation is
that the proportion of sale is heavily dependent on the marketed surplus ratio
(which is dependent on the excess of output over household consumption).
Therefore, an increase in productivity provides a surplus and thus increases
agricultural commercialisation. This finding corroborates the findings of Rios
et al. (2009) who observed that farm households who are more productive have
higher market participation rates. Also, Abu et al. (2016) found that maize and
groundnut farmers who have higher land productivity participate in the markets
more than famers with low productivity. Moreover, Mekonnen (2017) indicated
that the use of improved agricultural inputs has higher marketable surplus ratios.
We shift the discussion to other determinants of credit, productivity and
market participation. The age coefficient is negative in the credit and market
participation models. This means that older farmers are less likely to access credit
(see also Chandio, Jiang, Wei, Rehman, & Liu, 2017; Sebopetji & Belete, 2009) and
less likely to sell their produce. These findings are consistent with expectations.
Though we find no evidence of productivity differentials between young and old
farmers, credit institutions are more likely to allocate credit to younger farmers
than older farmers (WoldeKidan et al., 2017). Larger households are more
productive and have a lower probability of selling. Perhaps, larger households
benefit from cheap labour and thus an increase in productivity. However,
due to the large size, consumption reduces market participation (Olwande
& Mathenge, 2012). The existence of a bank in the community increases the
probability of accessing credit and boosts productivity, which emphasises the
role of financial institutions in agricultural development. The presence of a bank
in a community reduces transaction costs associated with accessing financial
products, and increases financial inclusion in terms of savings, which in turn
Margin—The Journal of Applied Economic Research 14 : 2 (2020): 226–246
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stimulates access to credit and subsequently boosts productivity. Farmers in
the savannah ecological zone are less productive and less likely to sell their
output in the market compared to farmers in the coastal zone. Since farmers in
the savannah zone are less productive, their engagement in the market is also
adversely affected. In addition, farmers in savannah zone have relatively larger
household sizes, with a statistically significant difference in average size. The
results also imply that farmers in the savannah zone sell less, probably because
maize is their staple food and, thus, they tend to consume more maize than sell it.
Use of fertiliser, compliance with extension advice, and ownership of a radio
and phone positively influence productivity. Expectedly, the use of chemical
fertiliser shifts the production frontier upwards leading to higher productivity.
This result is consistent with that of Misra et al. (2016) and Onyenweaku and
Okoye (2007), who clearly showed that fertiliser is a major input to higher
farm productivity. Compliance with extension advice increases productivity
because extension programmes provide farmers with information about
modern technologies, which enhance productivity. This finding is corroborated
by the finding of Siziba, Kefasi, Diagne, Fatunbi, and Adekunle (2011) who
argued that access to extension services increases yield. The positive effect of
radio and phone confirms the finding of Issahaku, Abu, and Nkegbe (2017)
who observed that the use of mobile phones promote productivity of maize
farmers in Ghana and argued that phones enhance access to information on
inputs. In addition to the positive effect on productivity, ownership of radio
and phone increases the probability of selling maize. Since phones and radio
are sources of information, this finding corroborates the finding of studies
that observed a positive effect of market information on market participation
(see, for example, Abu et al., 2016; Abu, Osei-Asare, & Wayo, 2014; Siziba
et al., 2011). Motorable roads and means of public transport boost productivity.
The presence of good road infrastructure and public transport reduces the
transaction costs to farmers in the search for productivity-enhancing inputs.
This corroborates findings of Acheampong, Sayer, and Macgregor (2018) who
reported that access to improved roads encourage the use of modern farm
inputs and thus higher yields. We are unable to confirm or reject the inverse
productivity–size relationship in this study. Though farm size has a negative
coefficient in the productivity model (in line with the prediction of the inverse
relationship), it is not statistically significant.
Further determinants of the outcomes are gender, output, farm size, cropping
times, remittances, presence of market in community and membership in
farmer association. Male farmers are more productive than female farmers. This
finding meets a priori expectation since ownership of productive resources is
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basically the preserve of males. This corroborates the finding of Adereti (2005).
Output and remittance increase the probability of credit access. Large output
serves as a proxy for collateral and credit worthiness to credit institutions. The
finding on remittance corroborates observations that indicate that remittance
stimulates financial inclusion (see Abu & Issahaku, 2017; Anzoategui, DemirgucKunt, & Peria, 2014). The estimated negative coefficient of membership of
cooperatives is surprising since we expected that information is often shared
among members of such groups, hence possibility that productivity will increase.
However, it seems in Ghana such groups have lost their relevance and intended
purposes, thus hindering the use of information shared by farmers to increase
productivity. We also find that number of cropping times and presence of market
in community positively affect market participation. Cultivating two times in a
farming season increases the output, which subsequently increases marketable
surplus. The positive effect of market in community supports the argument
that physical infrastructure reduces transaction costs associated with marketing
and information hence increasing the quantities sold (Abu & Issahaku, 2017).

4. Conclusion and Policy Implication
This article examined on one hand the impact of credit on productivity and
the impact of productivity on market participation, and on the other hand
the determinants of maize farmers’ access to credit, productivity and market
participation in Ghana. Contrary to popular practice in the literature, which
estimates single equations for these three outcomes, this study jointly estimated
these outcomes as a way of controlling for selectivity bias and unobserved
endogeneity using the conditional recursive mixed process estimation technique.
The estimation results show that credit positively impacts productivity and
productivity in turn positively impacts market participation. Highlights of other
determinants show that infrastructural and asset variables such as roads, public
transport, radio and phone, and compliance with extension advice positively
influence productivity. Further, the availability of markets and multiple cropping
in a season boost the selling of maize. These findings imply that the transmission
mechanism for transforming the subsistence nature of Ghanaian agriculture
into a sector characterised by commercial agriculture is to enhance access to
credit, which in turn would stimulate productivity and then productivity gains
would enhance market engagements.
From this analytical implication, the policy implication is that the government
of Ghana through its relevant institutions such as the MoFA and the Bank of
Ghana should find workable measures to provide credit to farmers. Further,
Margin—The Journal of Applied Economic Research 14 : 2 (2020): 226–246
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MoFA should find ways of promoting and sustaining access to productivityenhancing inputs and boosting infrastructural facilities in farm areas. Indeed,
the government’s current flagship programme in agriculture of ‘Planting for
Food and Jobs’ makes it easy for farmers to access inputs at affordable prices,
but what remains is to find ways to sustain the programme.
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