
Abu, Benjamin Musah; Issahaku, Haruna; Nkegbe, Paul Kwame

Article

Farmgate versus market centre sales: a multi-crop
approach

Agricultural and Food Economics

Provided in Cooperation with:
Italian Society of Agricultural Economics (SIDEA)

Suggested Citation: Abu, Benjamin Musah; Issahaku, Haruna; Nkegbe, Paul Kwame (2016) :
Farmgate versus market centre sales: a multi-crop approach, Agricultural and Food Economics,
ISSN 2193-7532, Springer, Heidelberg, Vol. 4, Iss. 21, pp. 1-16,
https://doi.org/10.1186/s40100-016-0065-6

This Version is available at:
https://hdl.handle.net/10419/179082

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1186/s40100-016-0065-6%0A
https://hdl.handle.net/10419/179082
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


RESEARCH Open Access

Farmgate versus market centre sales:
a multi-crop approach
Benjamin Musah Abu, Haruna Issahaku and Paul Kwame Nkegbe*

* Correspondence:
pnkegbe@uds.edu.gh
Department of Economics and
Entrepreneurship Development,
Faculty of Integrated Development
Studies, University for Development
Studies, P O Box 520 Wa, Ghana

Abstract

Smallholder farmers have two basic decisions to make regarding selling their surplus
produce: selling at farmgate at low prices or travelling to a market centre where
higher prices are offered while incurring some transaction costs. Whichever decision
is made has implications for poverty alleviation efforts. Previous studies have ignored
modelling participation and market choice simultaneously. Taking a multi-crop
approach, this paper fills the gap by investigating the key determinants of market
participation decisions of smallholder farmers in Ghana using the sample selectivity
probit model in order to account for potential endogeneity and selectivity bias and
thus obtain unbiased estimates. Household survey data in the Upper West region
of Ghana for the 2011 production season are used to achieve the goal of the study.
The results reveal that yields of maize and groundnut and market information are
the simultaneous determinants of market participation decisions while age of the
farmer, yields of the two crops, membership of farmer organisation and prices of
the two crops simultaneously determine the choice of market. These imply that
policies that enhance productivity of these smallholders and market information
are vital in the drive for a commercially oriented agriculture. Also, the incentives to
incur transaction costs to market centres to benefit from remunerative prices lie in
measures to increase yields.

Keywords: Market participation, Smallholder farmers, Transaction costs, Sample
selectivity probit, Ghana

Background
It has been generally agreed that the way forward for smallholder farmers is increased

market participation. Institutions, policymakers and scholars alike continue to emphasise

the role of markets in the development of smallholders. For example, Olwande and

Mathenge (2012) argue that any pathway that can lift large numbers of the rural poor out

of poverty will require some form of transformation of smallholder agriculture into a

more commercialised production system. Also, the Ministry of Food and Agriculture’s

(MoFA) Ghana Commercial Agriculture Project (GCAP) emphasises the importance of

graduating from a subsistence-based smallholder system to a sector characterised by a

stronger market-based orientation based on a combination of productive smallholders.

Consistent with this, Siziba et al. (2011) observe that markets are the pivotal point in the

agricultural transformation process.

The increased emphasis on market access relates to its potential to help smallholder

farmers break the poverty trap that ensnares them. Several studies (e.g. Al-Hassan et al. 2006;
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Omiti et al. 2009; Jari and Fraser 2009; Siziba et al. 2011) highlight better incomes

and prospects of reducing poverty, sustainable livelihoods, creation of the necessary

demand, offering of remunerative prices, expanded production and the attendant

adoption of productivity-enhancing technologies and increased economic diversification

as some of the benefits of markets to small scale farmers. Muamba (2011) adds that

greater market participation will promote the transformation of the farmers’ economic

status from subsistent or semi-subsistent to specialised farmers where they produce only

crops for which they have a comparative advantage. In view of these benefits, the growing

realisation of stimulating market participation of poor farmers for the goal of poverty

alleviation cannot be overemphasised.

However, market participation decisions affect the extent of poverty alleviation. There

are two basic decisions that are open to smallholders in their quest to be market

participants: selling at farmgate or selling at a designated market centre. These two

decisions are key determinants of the effectiveness of the market system in poverty

alleviation. The decision of farmers to participate in the market through the vent of

farmgate continues to hamper poverty mitigating efforts. For example, Fafchamps and

Hill (2005) indicate that selling at the farmgate is mostly less remunerative. That is,

farmgate prices are usually low such that significant gains can be made if sufficient

quantities are put out for sale, and given the low productivity of smallholders, there is

no doubt that such gains from farmgate would continue to elude them. The problems

of the farmgate system of market participation have led to calls for policies to provide

price incentives to encourage farmers to sell their harvest at the market rather than at

the farmgate (Muamba 2011). Fafchamps and Hill (2005) also note the raising of

welfare of farmers through institutional packages such as producer cooperatives as

means of avoiding lower prices through the farmgate.

The implication of this is that the orientation of policies towards access to market as

a means of fast tracking the development of smallholders should be well defined to

exclusively relate to market centre participation rather than either farmgate or market

centre participation. In other words, market participation can be beneficial if

participants engage in market centre sales where prices are higher than at the

farmgate where sale is more of a giveaway. It is worth noting that market centre

sale comes with its concomitant transaction costs. That notwithstanding, the wedge

between farmgate and market centre prices is usually large enough to cover transaction

costs such that market centre is still remunerative than farmgate.

Previous studies have surprisingly ignored modelling participation and market choice

simultaneously. This study represents the first attempt and for that matter contributing

to the existing literature by implementing a single-stage estimation of the dual problem

of participation and market choice of smallholder farmers. We perform the analyses

while taking account of endogeneity and sample selection bias. We note also that the

literature on market participation in Ghana is nascent. As a result, there is insufficient

empirical literature on farmers’ dilemma to sell at the farmgate or transport their

produce to market centres (Fafchamps and Hill 2005). The few existing studies on the

subject in Ghana relate to the factors influencing the probability and the quantity of

sale (see Martey et al. 2012; Abu et al. 2014). By estimating participation and market

choice simultaneously, our work differs from the studies of Martey et al. (2012) and

Abu et al. (2014). Though the work of Abu et al. (2014) employs a two-step modelling
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approach, the second stage of the model captures volume of sale rather than choice

of market.

The Upper West region is one of the poorest and least developed in Ghana having

the least average annual per capita income of GH¢3015.7 as against the national

average of GH¢5346.9 (Ghana Statistical Service 2014).1Implementing this study in the

region is therefore justified. Also, maize and groundnut are chosen for the study due to

the fact that they are two of the major crops grown (Ministry of Food and Agriculture

2011) and are of high commercial value in the region.

The rest of the paper is presented as follows. We review related literature on market

participation where gaps in these studies are identified. Next, we present the methodology

employed, highlighting the study area and data, and methods of data analysis. Estimation

results and discussions are presented next. Finally, the conclusion is presented which

highlights a summary of the findings and policy implications.

Literature review

Insight into farmgate and market selling dynamics by agricultural households is

provided by Furlong and Slotsve (1983) in their exposition of pickup and delivery

pricing. The characteristics of pickup and delivery pricing correspond to the farmgate

and market centre pricing, respectively, in smallholder marketing. In the smallholder

setting, farmers decide to sell at the farmgate or travel to the market and indirectly

choose a pickup price or a delivery price. According to Furlong and Slotsve (1983),

pickup prices are characterised by discounts. This basically implies that the variant of

discounts in farmgate marketing is the lower prices offered. Farmers avoid transaction

costs to reach markets but have to offer ‘discounts’ to buyers who incur such costs to

buy at lower prices (pickup prices). However, farmers who decide to incur transaction

costs reach markets and then sell at higher prices (delivery prices). The wedge,

therefore, between farmgate and market prices is accounted for by transaction

costs. The two types of transaction costs, namely fixed and proportional, lead to a

low farmgate price at which farmers can sell their crop and a higher price at which

they sell that crop at the market (Vance and Geoghegan 2004).

Market participation is viewed as a two-stage phenomenon and hence embodies two

decision processes (Goetz 1992; Bellemare and Barrett 2006). First, households decide

whether to be net buyers, net sellers or autarchic in the market for that commodity.

This is the participation stage. Second, net buyers and net sellers determine the extent

or intensity of participation. This is the intensity stage. In the literature, there are two

distinct studies: first, those studies that model determinants of participation and intensity

and, second, those that model participation and whether households choose to sell at

farmgate or market centre. Quite recently, Burke et al. (2015) introduced a third

dimension, the triple hurdle approach, which models in the first stage whether a

farmer produced a particular crop while the second and third stages maintain the

participation and intensity stages.

Three econometric procedures are distinguished in market participation studies.

These are the one-step, the two-step and the three-step approaches. The one-step

approach is where the focus is on modelling the determinants of the intensity stage.

Some econometric models used in the one-step approach include Tobit and truncated
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regression models.2 For example, Omiti et al. (2009) use a truncated regression while

Holloway et al. (2000, 2001a) and Martey et al. (2012) use Tobit models to model

intensity of participation. An underlying assumption of the one-step approach is that

the same set of variables determines both the participation and intensity stages (Alene

et al. 2008). This assumption is not only restrictive but erroneous since it is possible

that a variable could have different effects on participation and intensity of participation

(Wooldridge 2002; Ricker-Gilbert et al. 2011; Olwande and Mathenge 2012).

The two-step approach simultaneously or sequentially models participation and

intensity, thus helping to resolve the limitation inherent in the single-step approach.

Prominent two-step models are the Heckman sample selection and the double hurdle

models. Goetz (1992), Makhura et al. (2001), Boughton et al. (2007), Alene et al. (2008)

and Siziba et al. (2011) have applied the Heckman model to explain the determinants

of participation and intensity. The model estimates a first-stage probit of participation

decision, derives an inverse mills ratio (IMR) and then estimates a second-stage ordinary

least squares (OLS) with the IMR as a variable to account for selectivity bias. The advan-

tage of the Heckman model is its ability to model the two stages simultaneously and to

correct for selectivity bias. However, the appropriateness of the model for participation is

questionable. First, according to Ricker-Gilbert et al. (2011), the Heckman model is

designed for incidental truncation, where the zeros are unobserved values. However, in

market participation studies, a zero value in the data would reflect farmers’ optimal choice

rather than a missing value (Reyes et al. 2012). It is therefore erroneous to equate these

missing observations to zero (Olwande and Mathenge 2012). Second, the second-stage

OLS is questionable since it is not known whether the underlying assumptions of

OLS are met.

Some other studies (see, for example, Holloway et al. 2005; Olwande and Mathenge

2012; Reyes et al. 2012; Abu et al. 2014) analyse participation and intensity using the

double hurdle model. This model estimates a first-stage probit and a second-stage

truncated regression. The fundamental assumption underlying the model is that the

participation and the intensity stages are independent. Based on this, Smith (2003)

argues that assuming dependency between the two equations is not a worthwhile

exercise since there is little statistical information available to support dependency in

the double hurdle framework. One advantage of the double hurdle model is its ability

to nest the Tobit model, thus allowing for the testing of the restrictions implied by the

Tobit hypothesis (Olwande and Mathenge 2012). The limitation of the model is inherent

in the independence assumption. It is inappropriate to assume that participation and

intensity are independent. It is worth noting that though the two-step approaches possess

some weaknesses, they are by far better than the one-step approaches. Also, the double

hurdle model, despite its weaknesses, is theoretically more plausible to use as compared

to its Heckman counterpart.

As mentioned already, the three-step approach is a recent introduction to the literature

by Burke et al. (2015) which argues for the introduction of non-producers in the first stage

and thus overcomes the weakness of the two-step approach to handle the three stages.

In terms of econometric methodology, frequentist approaches have inundated

participation studies and have gained more currency than Bayesian approaches. We

note some contributions of Bayesian approaches. Holloway et al. (2001a, b, 2004, 2005,

2008) are notable applications of Bayesian methodology to market participation. Bayesian
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methodology is usually underpinned by the use of the Markov Chain Monte Carlo

(MCMC) method especially the use of the Gibbs sampler (see Gelfand and Smith 1990;

Casella and George 1992 for exposition on the Gibbs sampler proposed by Tanner and

Wong 1987) to augment data. Another notable contribution is on thresholds where an

unknown or random censoring of data is considered instead of the widely used zero

censoring threshold. Significant empirical participation studies on this innovative random

censoring are provided by Holloway et al. (2000, 2001a, 2004, 2005). In fact, one of the

most significant contributions of these non-zero threshold studies is their ability to

estimate how far nonparticipating households are from levels of marketable surplus that

would encourage and sustain participation. Holloway et al. (2004) find that the zero

censoring overstates estimates.

With respect to participation and choice of market, the focus of this study, Fafchamps

and Hill (2005) were the first to model whether farmers sell to itinerant traders or directly

to markets. They adopted a detailed econometric procedure involving multiple estima-

tions using probit, instrumenting regressions and Tobit models. A number of methodo-

logical issues arise from this pioneering study. First, they fail to consider the decision of a

farmer to either sell or not. They consider the decision to sell to either market centre or

farmgate in the first estimation (ignoring farmers not selling at all) using a probit model.

This introduces the problem of truncation and hence resulting in biased and inconsistent

estimates. Second, other estimations involve single equations with a number of continu-

ous dependent variables (output, interaction of output and wealth and distance travelled

to market). This makes the approach ad hoc, failing to provide a definite procedure for

easy replication. Also, the likelihood of getting lost in the estimation procedures is very

high. Third, they fail to adopt a two-stage approach simultaneously modelling

participation and choice of market.

Muamba (2011) followed up by developing a farm level sequential model taking

account of the conditional nature of farmers’ decision to participate in the market.

While the author adopts an innovative approach to estimating a bivariate probit to

account for sample selection and a system of seemingly unrelated regressions, two

issues are identified with the approach. First, just like Fafchamps and Hill (2005), the

study fails to consider the initial decision of a farmer to either sell or not. Second, the

application of the bivariate probit does not account for participation and choice of

market. In effect, Muamba (2011) analyses the choice of market and the intensity of

participation. A recent introduction of the triple hurdle model by Burke et al. (2015)

extends the literature so far. However, it fails to account for choice of market.

To the best of our knowledge, this study is the first attempt at simultaneously

estimating participation and choice of market. Thus, our contribution to the existing

literature is that, instead of ignoring farmers who do not sell, we model a first-stage

equation of factors determining the decision of farmers to sell either maize or groundnut.

We then, in a second stage, model the decision to sell either at farmgate or market centre.

This implies that what we model in the second stage is what is modelled in the first stages

of Fafchamps and Hill (2005) and Muamba (2011). Since the first and second stages are

discrete outcomes, none of the two-step approaches explored earlier is applicable. We

adopt the sample selectivity probit model to deal with the situation at hand. The sample

selectivity probit model assumes that the error terms in the participation and market

choice stages are correlated and normally distributed, and this is also its weakness as there
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is no formal procedure for verifying this. Despite this weakness, it is still useful when

modelling two discrete outcomes in a single process.

Two assumptions underpin market participation studies: simultaneous and sequential

decision-making. Key et al. (2000) assume that households make simultaneous decisions.

This implies that households predetermine either the quantity of sale or choice of market,

depending on the study type, before they get to know the information available to them

about these choices. The simultaneous decision-making gives traders market power over

selling households rendering them vulnerable to exploitation by traders (Bellemare and

Barrett 2006). On the other hand, Goetz (1992) and Holloway et al. (2005) assume

sequential decision-making, an observation subsequently confirmed empirically by

Bellemare and Barrett (2006). The sequential decision-making implies that households

make decisions after receiving information from the market. They therefore retain greater

flexibility over market decisions, hence reducing traders’ capacity to extract much or all

the gains from trade (Bellemare and Barrett 2006).

Methods
Study area and data

This study was conducted in the Upper West region of Ghana involving four agricultural

districts: Jirapa-Lambussie, Nadowli, Wa West and Sissala East. Data were collected from

400 farmers (200 each from independent maize and groundnut farmers). For each district,

80 farmers (40 each for the two crops) were selected except for the Jirapa-Lambussie

district where 160 farmers were selected because, at the time of data collection,

Lambussie-Karni district had not been separated from the Jirapa district.

The drawing of the sample involved the use of a multi-stage sampling procedure in

three steps. In the first stage, the four districts were selected based on the fact that they

had the highest share in the production of maize and groundnut in the 2011 production

season. The second stage narrowed down to specific communities known for the

production of the two commodities. The selection was done in consultation with the

various selected district offices of MoFA. This was to prevent a random sample of

operational areas where maize and groundnut are not intensively cultivated. The third

stage involved the selection of respondents. To prevent bias, stratified sampling

procedure was employed to create two strata of the population based on gender. The

rationale for this stratification was to ensure a proportionate representation of male

and female farmers. A semi-structured questionnaire was then administered to the

chosen respondents.

Analytical method

As has been established in the market participation literature, studies typically adopt

two-step analytical approach to cater for the unobserved decision to participate and the

observed degree or extent of participation. The innovation we table is to model the

unobserved decision to participate and the observed choice of participation decision

(that is, either selling at farmgate or selling at a market centre). Two problems are

anticipated in this analytical framework. First, since nonparticipants are not considered

in the second-stage market choice model, proceeding with a univariate probit model

would introduce sample selection bias3 since farmers would self-select into treatment
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(Faltermeier and Abdulai 2009). Second, the decision of a maize or groundnut farmer

to sell either at the farmgate or market centre is conditional on the decision to

participate in the market (i.e. the first-stage). Implementing a univariate probit to

model the second stage will lead to biased results due to the potential endogenous

nature of participating in the market and the choice of market.4 An appropriate

model requires that selectivity and endogeneity are taken into account.

The bivariate probit model is capable of solving the endogeneity problem. However,

it is unable to handle the selectivity bias. We therefore rely on sample selectivity probit

model to overcome these problems. The sample selectivity probit model is adopted as it

has an intrinsic ability to account for selectivity bias and make corrections simultaneously,

as well as deal with endogeneity. This model’s ability to handle selectivity bias is

acclaimed. It simultaneously implements the first and second stages and provides a

likelihood ratio test of a rho (ρ) parameter which indicates the relationship between

the two equations. The significance of ρ indicates the existence of selectivity bias, and

an internal correction of this bias is provided.

Just like other market participation studies, this study is underpinned by the linear

random utility assumption (Greene 2008). The rationale for the linear random utility

assumption is that an individual faces a choice between two or more alternatives and

chooses the alternative which gives the highest utility. This is usually represented as

Ui0 ¼ X
0
iβi0 þ ei0

Ui1 ¼ X
0
iβi1 þ ei1

(
ð1Þ

where Uij measures utility gained by farmer i from choosing alternative j (with the

decision not to participate in the market represented by Ui0 while participating is

represented by Ui1), Xi is a vector of characteristics specific to farmer i and attributes

associated with alternative j and specific to the ith farmer, β is a vector of unknown

parameters, and eij is random disturbance related to the choice of alternative j by

farmer i.

The probability that a farmer chooses an alternative (that is, Yi = 1) as against another

(that is, Yi = 0) is associated with the probability distribution of the error differences in

the expected utilities from the choices and given by

Pi ¼ Prob Y i ¼ 1jXð Þ ¼ Prob y�i > 0jX� � ¼ Prob ei > −X
0
iβ
��Xh i

¼ F X
0
β

� �
ð2Þ

where F is the cumulative distribution function of ei(=ei1 − ei0) evaluated at X
0
iβ , and

y�i ¼ Ui1−Ui0ð Þ is a latent variable, since it is unobservable, and is linked to yi, the

observed binary variable, through the relation

1 if y�i > 0
0 otherwise

�
ð3Þ

To specify a model that describes how the probability of choosing an alternative

and the explanatory variables are related depends on the assumption made about the

distribution of the error term. The normal and logistic distributions corresponding

to probit and logit models, respectively, are the two mostly assumed distributions

in the literature.
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Assuming a normal distribution of the error term in the utility model, a probit model

can be relied on for analysis. In that case and linking up with Eq. (2), the probability

function of choosing an alternative versus another is given by

Pi ¼ Prob Y i ¼ 1jX½ � ¼
Z X

0
iβ

−∞
∅ tð Þdt ¼ Φ X

0
iβ

� �
ð4Þ

with ∅ (.) = (2π)0.5 exp(−t2/2) and Φ(.) being the density and cumulative distribution

functions, respectively, of a standard normal random variable.

In the sample selectivity probit model, just like a bivariate probit model, the assumption

of correlated normally distributed error terms in a two-equation system leads to

(
y�i1 ¼ X

0
i1β1 þ ei1; Y i1 ¼ 1 if y�i1 > 0; and 0 otherwise

y�i2 ¼ X
0
i2β2 þ ei2; Y i2 ¼ 1 if y�i2 > 0; and 0 otherwise

ð5Þ

where eij is the normally distributed error term, E[ei1|xi1, xi2] = E[ei2|xi1, xi2] = 0,

Var[ei1|xi1, xi2] = Var[ei2|xi1, xi2] = 1, and Cov[ei1, ei2|xi1, xi2] = ρ. For a typical farmer,

Yi1 is not observed unless Yi2 = 1. The appropriate conditional probability, derived

by modifying that of bivariate model, is given by Greene (2008) as

Prob Y i1 ¼ 1jY i2 ¼ 1½ � ¼ Φ2 x
0
i1β1; x

0
i2β2; ρ

� �
Φ x0

i2β2
� � ð6Þ

Following from Eq. (6), the unconditional probabilities for the three kinds of observed

outcomes in the model are given as follows:

Y i2 ¼ 0 : Prob Y i2 ¼ 0 jxi1; xi2ð Þ ¼ 1−Φ x
0
i2β2

� �
Y i1 ¼ 0; Y i2 ¼ 1 : Prob Y i1 ¼ 0; Y i2 ¼ 1 jxi1; xi2ð Þ ¼ Φ2 −x

0
i1β1; x

0
i2β2;−ρ

� �
Y i1 ¼ 1; Y i2 ¼ 1 : Prob Y i1 ¼ 1; Y i2 ¼ 1jxi1; xi2ð Þ ¼ Φ2 x

0
i1β1; x

0
i2β2; ρ

� �

8>>><
>>>:

ð7Þ

where Φ and Φ2 are, respectively, univariate and bivariate normal cumulative

distribution functions.

The probabilities above thus enter the log-likelihood function given by

Li ¼
X

ln 1−Φ x
0
i2β2

� �h i
þ
X

ln Φ2 −x
0
i1β1; x

0
i2β2;−ρ

� �h i
þ
X

ln Φ2 x
0
i1β1; x

0
i2β2; ρ

� �h i
ð8Þ

The maximum likelihood approach is then used to estimate selectivity probit model.

The description, measurement and expected signs of variables are presented in Table 1.

As noted by Greene (2008), several ‘marginal effects’ can be evaluated in a typical

bivariate probit, but an interesting step usually involves examining the derivatives of

the conditional mean functions. In the light of this, a basic marginal effect function can

be stated as

∂E Y 1jY 2 ¼ 1;X½ �
∂X

¼ ∂ Prob Y 1 ¼ 1jY 2 ¼ 1;Xð Þ½ �
∂X

¼ ∂
∂X

Φ2 X
0
γ1;X

0
γ2; ρ

� �
Φ X

0
γ2

� �
" #

; ð9Þ

where Φ2 and Φ are as already defined, γj contains all non-zero elements of βj and

likely to also contain some zeros in the positions of variables that appear in only one of

the two equations, and j = 1, 2. For a dummy explanatory variable, however, the
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marginal effect is determined by using a modified form of Eq. (9) which will reflect

discrete changes in the predicted probabilities.

Results and discussion
Descriptive statistics of households are presented in Table 2. From the table, the mean

ages of maize and groundnut farmers are 47 and 42 years, respectively. About 86 and

80 % of maize and groundnut farmers are, respectively, male. Average years spent in

school are 3 and 2, respectively. The average farm size cultivated is 1.10 ha for maize-

producing farmers and 1.22 ha for groundnut-producing farmers with mean outputs of

550.88 and 520.21 kg, and average yields of 466.58 and 369.91 kg/ha, respectively. With

respect to market participation, 48.5 % of maize-producing households sell maize while

83.5 % of groundnut-producing households sell groundnut. About 31.5 and 48.5 % of

maize and groundnut are sold at the farmgate. The average prices received by maize

and groundnut farmers are GH¢1.37 and GH¢1.67 per kg, respectively.

The results of the determinants of market participation and the choice of market are

displayed in Table 3. The Wald chi-square values of both models show that the

explanatory variables in the participation and choice equations in both the maize and

groundnut models jointly explain participation and choice of market.5 The significance

of the likelihood ratio tests of the rho parameter in both models suggests two things.

First, the sample selectivity probit model is preferred to univariate probit models, since

the results indicate the existence of sample selection bias if the second-stage equations

were estimated alone. Fortunately, the model has an internal system of correcting for

this bias. Therefore, the estimates are unbiased and consistent. Second, it shows that

Table 1 Description, measurements and expected signs of variables

Variable Description Measurement Expected
sign

Dependent variables

PART Binary variable indicating the decision
to participate in the market or not

Dummy: 1 = farmer participates in market
(sold maize/groundnut); 0 = otherwise

POS Binary variable indicating the decision
to sell to the market centre or farmgate

Dummy: 1 =market centre; 0 = farmgate

Independent variables

AGE Age of farmer Number of years +/−

GEN Gender of farmer Dummy: 1 = if male; 0 = otherwise +

EDUC Educational level of farmer Number of years of schooling +/−

MARST Marital status of farmer Dummy: 1 = if married; 0 = otherwise +/−

HHSIZE Household size of farmer Number of people in the household +/−

MFBO Membership of farmer to farmer-based
organisation

Dummy: 1 = if member; 0 = otherwise +

YIELD Yield of maize or groundnut in the
2011 production season

Ratio of output to farm size +

ACCRE Access to credit by farmer Dummy: 1 = if farmer applied and
received credit; 0 = otherwise

+

MKTINFO Farmer’s access to market information Dummy: 1 = if yes; 0 = otherwise +

EXTCON Access to extension services Dummy: 1 = if yes; 0 = otherwise +

PRICE Average price of maize or groundnut sold Ghana Cedi (GH¢) per kg +

FOS Form of sale of groundnut Dummy: 1 = shelled; 0 = unshelled +/−
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market participation and choice of market decisions are made simultaneously, which

confirms the work of Key et al. (2000) who assume simultaneous market decisions of

households, but contradicts the work of Goetz (1992), Holloway et al. (2005) and

Bellemare and Barrett (2006) who assume sequential market decisions of households.

This means that households predetermine the choice of farmgate or market centre

before realising the information available to them about these choices. According to

Bellemare and Barrett (2006), the simultaneous decision-making gives traders market

power over selling households rendering them vulnerable to exploitation by traders.

This is opposed to the sequential decision assumption where households retain greater

flexibility over market decisions, hence reducing traders’ capacity to extract much or all

the gains from trade (Bellemare and Barrett 2006).

In Table 3, the signs of all the determining variables of market participation and

choice of market by maize-producing households, except education and extension

services, respectively, are consistent with expectations. For groundnut-producing

households, all the variables are consistent with expectations in both the participation

and the choice of market models.

We find that as age of the farmer increases, the likelihood of selling maize declines

by 1.1 %. This is consistent with the finding of Boughton et al. (2007), Siziba et al.

(2011), Olwande and Mathenge (2012) and Burke et al. (2015). Perhaps, older farmers

expect to remain food secure and would not want to take the risk of emptying their

maize barns as against the younger farmers who expect to enhance their quality of life

through incomes from market engagements. The fact that maize is a consumption

commodity or staple in Ghana supports this explanation. For choice of market, age is

Table 2 Descriptive statistics of variables

Variable Maize Groundnut

Continuous variables

Mean S.D. Min. Max. Mean S.D. Min. Max.

AGE 46.98 16.09 21 88 42.35 15.44 19 90

HHSIZE 9.81 5.31 2 32 9.84 5.35 2 32

EDUC 2.56 4.49 0 22 2.38 4.09 0 18

FRMSIZE 1.10 0.57 0.40 2 1.22 0.56 0.40 2

OUTPUT 550.88 664.12 50 4450 520.21 497.22 7.5 4000

YIELD 466.58 415.44 41.67 2225 369.91 221.74 18.75 2000

PRICE 1.37 0.37 0.70 2.80 1.67 0.56 0.60 3.9

Categorical variables

Percentage Percentage

PART 48.5 83.5

POS 31.5 48.5

GEN 86.0 80.0

MARST 84.5 80.0

ACCRE 22.5 17.0

MFBO 91.5 87.0

MKTINFO 63.0 91.5

EXTCON 41.0 19.5

FOS – 65.5

Abu et al. Agricultural and Food Economics  (2016) 4:21 Page 10 of 16



negatively correlated with maize and groundnut market choices. For an additional year

of a farmer, the probability of choosing market centre sale decreases by 0.8 and 0.9 %

for maize and groundnut producers, respectively. This is consistent with Muamba’s

(2011) notion that older farmers have less physical ability to carry the crops to the

market. It seems plausible that the progressive mindedness and adventurous nature of

younger farmers would encourage and stimulate them to incur transaction costs to

reach market centres where they can fetch higher prices, consistent with the notion by

Table 3 Sample selectivity probit estimates of determinants of market participation and market
choice

Variable Maize Groundnut

Participation Market choice Participation Market choice

Coefficient Marginal
effect

Coefficient Marginal
effect

Coefficient Marginal
effect

Coefficient Marginal
effect

AGE −0.0286a

(0.0083)
−0.0112
(0.0033)

−0.0276a

(0.0100)
−0.0078
(0.0031)

−0.0084
(0.0113)

−0.0001
(0.0002)

−0.0225b

(0.0118)
−0.0090
(0.0047)

GEN 0.4470
(0.3950)

0.1768
(0.1543)

0.3923
(0.5025)

0.0972
(0.1093)

0.9459c

(0.4832)
0.0245
(0.0348)

−0.3017
(0.5086)

−0.0953
(0.2041)

EDUC −0.0598b

(0.0324)
−0.0234
(0.0127)

−0.0189
(0.0340)

−0.0053
(0.0097)

−0.0525
(0.0465)

−0.0006
(0.0008)

−0.0652
(0.0402)

−0.0263
(0.0159)

MARST −0.1022
(0.3474)

−0.0397
(0.1342)

−0.3323
(0.4172)

−0.1021
(0.1399)

0.0662
(0.4888)

0.0008
(0.0060)

−0.0961
(0.4390)

−0.0374
(0.1742)

HHSIZE −0.1072a

(0.0300)
−0.0420
(0.0119)

0.0050
(0.0374)

0.0014
(0.0107)

−0.0024
(0.0319)

−2.59e-
05
(0.0003)

0.0765c

(0.0335)
0.0302
(0.0131)

YIELD 0.0025a

(0.0005)
0.0010
(0.0002)

0.0009c

(0.0004)
0.0003
(0.0001)

0.0130a

(0.0028)
0.0001
(0.0002)

0.0022b

(0.0012)
0.0010
(0.0005)

ACCRE 1.5477a

(0.4811)
0.4811
(0.0927)

0.8197a

(0.3000)
0.2670
(0.1215)

−0.7232
(0.6565)

−0.0160
(0.0317)

−0.0863
(0.4873)

−0.0500
(0.1865)

MKTINFO 0.7481a

(0.2730)
0.2905
(0.1024)

−0.6561
(0.4191)

−0.1962
(0.1355)

0.9187b

(0.4937)
0.0295
(0.0428)

0.0875
(0.8415)

0.0640
(0.3269)

MFBO 1.2993
(0.8678)

0.3849
(0.1503)

1.4231c

(0.5841)
0.5103
(0.2079)

−0.7104
(0.5089)

−0.0165
(0.0276)

1.7933a

(0.6487)
0.5489
(0.1148)

EXTCON 0.0881
(0.2552)

0.0345
(0.0997)

−0.4719b

(0.2773)
−0.1279
(0.0788)

−0.3739
(0.4541)

0.0031
(0.0048)

0.3491
(0.4152)

0.1416
(0.1630)

PRICE 0.7366b

(0.4331)
0.2075
(0.0822)

2.7987a

(0.5189)
1.1071
(0.1989)

FOS 1.8253a

(0.3885)
0.6336
(0.0982)

CONSTANT 0.3104
(0.6962)

−0.2152
(0.9901)

−3.1013a

(0.9559)
−5.1517a

(1.5237)

Rho 1.000
(3.86 × 10− 13)

−1.000
(3.40 × 10− 10)

Number of
observations

200 200

Censored
observations

103 33

Wald χ2 39.28a 45.08a

Log likelihood −110.476 −76.0244

Likel. ratio test
of ρ χ2(1)

6.37c 6.61c

Source: Regression estimates from household survey data, 2012. Note: standard errors in parentheses
aAt 1 %
bDenotes statistical significance at 10 %
cAt 5 %
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Enete and Igbokwe (2009) that older farmers are more risk averse in exploring

market sales.

Gender is a positive determinant of groundnut market participation, as we find that

male farmers are 2.5 % more likely to participate in the groundnut market than female

farmers, a result that contradicts that of Burke et al. (2015). This is, however, supported

partly by findings in Boughton et al. (2007), Olwande and Mathenge (2012) and Siziba

et al. (2011). This observation likely reflects disparities in access to capital (for example,

land and finance) between males and females. Also, males often receive the support of

females on their farms more than the females do.

Number of years of schooling reduces probability of selling maize by 2.3 %. This

observation contradicts the finding of Makhura et al. (2001) and Enete and Igbokwe

(2009). The possible explanation for this is that maize is a staple and, hence, farmers

with a higher level of education engage in its cultivation for consumption in order to

reduce strain on family consumption budgets. Also, it is possible that education could

increase the chances of the household head earning non-farm income, hence reducing

dependency on income from maize sales (Enete et al. 2004).

Household size is expectedly negatively correlated with maize market participation.

For an additional member of a household, the probability of selling maize decreases by

4.2 %. This result confirms the finding of Siziba et al. (2011) and agrees with their

argument that households with large family sizes fail to produce marketable surplus

beyond their consumption needs. It also confirms the finding of Makhura et al. (2001)

who argue that households decide to sell when they cannot consume all they have

produced and, hence, the more members the household has, the more likely most of

the produce will be consumed, thereby decreasing the possibility for selling. For choice

of market, larger households are 3.0 % more likely to sell groundnut to a market centre.

This observation is expected since groundnut is a cash crop; hence, it presents the

opportunity for larger households to cash in at markets to derive higher income

margins to fuel large consumption expenditures. This is easy to achieve since a larger

size provides manpower to carry groundnut to market.

The yields of maize and groundnut are significantly associated with higher probability

of participating in both markets, which is consistent with expectation, since higher

yields are more likely to ensure marketable surplus. For an additional kilogramme yield

of maize and groundnut, the probability of market participation increases by 0.1 and

1.3 %, respectively. This finding underscores the importance of increased yield in

enhancing the chances of smallholder farmers stepping out of poverty and improving

their livelihood through enhanced income from their increased participation in the

market. With respect to choice of market, yields of maize and groundnut positively

influence the probability of selling at market centres. For every kilogramme yield of

maize and groundnut, the probability of selling at market centre increases by 0.03 and

0.1 %, respectively. It is expected that the transaction costs involved in selling larger

outputs from larger yields in markets are relatively less than smaller outputs. That is, it

is relatively cost-effective to sell smaller outputs at farmgate than at market centre. This

finding is consistent with studies (for example, Fafchamps and Hill 2005; Muamba

2011) that use quantity sold in the second stage.

Access to credit has a positive influence on the probability of selling and the choice

of maize market. This shows that farmers with access to credit are able to produce
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enough marketable surpluses and then sell these at market centres. Farmers who have

access to credit are 48.1 % more likely to sell maize and 26.7 % more likely to sell at

the market. One argument is that access to credit gives the farmer the economic power

to cultivate on a large scale and sell at market centres. Also, the obligation of paying

back the loan together with the interest provides incentive for producing beyond

consumption and to incur transaction costs to reach markets to benefit from

remunerative prices. While the influence of credit on participation corroborates the

finding of Vance and Geoghegan (2004), it contradicts the negative influence of credit

on market centre sale of maize by Muamba (2011).

Access to market information has a positive effect on the probability of selling maize

and groundnut. This confirms the finding of Siziba et al. (2011) who argue that access

to information reduces risk perceptions. Another possible explanation for this result

could be that farmers with access to market information might be easily persuaded

to sell than those without such information. Households with access to market

information are 29.1 and 3.0 % more likely to sell maize and groundnut, respect-

ively, than those without market information. Access to market information does

not influence the choice of market.

Membership in farmer-based organisations (FBOs) has a positive effect on the choice

of markets for producers of both crops. This implies that farmers belonging to FBOs

are more likely to sell maize and groundnut in market centres than at farmgate.

Farmers who belong to FBOs are 51 and 54.9 % more likely to sell maize and ground-

nut, respectively, at market centres than those who are not members. This is consistent

with the finding of Olwande and Mathenge (2012) who argue that farmer group

membership increases access to information important to production and marketing

decisions. Another plausible reason could be that group membership encourages

collective action and strengthens farmers’ bargaining and lobbying power, thereby

getting them to sell in market centres (Matungul et al. 2001). Muamba (2011) uses a

similar argument to explain why farmers who belonged to rotating savings and credit

associations (ROSCAs) sell at farmgate—group members are organised as cooperative

and have bargaining power over village traders.

Surprisingly, access to extension services is negatively correlated with the choice of

maize market. Farmers with access to extension are 47.2 % less likely to sell at market

centres. We expected that farmers with access to extension would be better oriented

towards market sales since they are better informed not only on production but also on

marketing issues. This contradicts some studies (for example, Dinar and Keynan 2001;

Holloway and Ehui 2001; Hanson and Just 2001; Frisvold et al. 2001) that have found

interesting results for paid extension and its impacts on smallholder agriculture. While

we are not certain about this unexpected result, this may be a consequence of the

ineffectiveness of extension service in Ghana, or its inability to incorporate market

information in its activities. Paid extension is not widespread in Ghana and the general

extension services are not effective due to logistical constraints in the midst of

dispersed communities. The proportion of the sample (see Table 2) receiving extension

services confirms this.

Prices of maize and groundnut positively influence the choice of maize and groundnut

markets. Farmers who are faced with higher prices are, respectively, 20.8 and 110.7 %

more likely to sell maize and groundnut at market centres. This is consistent with the
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pickup and delivery pricing arrangements proposed by Furlong and Slotsve (1983). It also

confirms the finding of Muamba (2011) regarding cotton sales. He argues that own price

is a positive incentive for encouraging farmers to sell to the market. It, however,

contradicts his finding on maize sales.

We find a statistically significant positive relationship between form of sale and

choice of the groundnut market. Households that shelled groundnut before sale are

63.4 % more likely to sell at a market centre. The possible reason is that shelled

groundnut attracts a higher economic value at market centres than at farmgate.

Farmers who go through the strenuous activity of shelling would complete the cycle by

selling at market centres to fetch higher returns to compensate for their efforts.

Conclusions
This study examines market participation decisions of smallholder maize and groundnut

farmers in the Upper West region of Ghana, employing a procedure that corrects for

endogeneity and selectivity bias. Two crops are used to show the differences and

similarities in market participation behaviours of farmers cultivating different crops. The

results show that though a number of factors determine maize and groundnut producers’

market participation, yield of both crops and market information are the simultaneous

determinants of market participation, while age of farmer, yield of both crops, member-

ship in FBO and own prices are the simultaneous determinants of choice of market. Only

yield of both crops determines participation and choice of market simultaneously. This

implies that yield is a very important decision variable in market participation of

smallholder farmers, hence a key to unlocking the poverty trap that ensnares most of

these farmers. From a policy standpoint, the call by researchers, institutions and govern-

ments of especially developing economies for the reorientation of policies towards market

access by smallholders can be achieved through policies that enhance productivity of

these smallholders. In other words, the quest for commercially oriented smallholders

starts with increased yield. From the policy standpoint, the Government of Ghana

through the Ministry of Food and Agriculture should make fertiliser and other

agro-inputs both physically and financially accessible and also support farmers to

use high-yielding crop varieties and appropriate agricultural mechanisation. This

should be coupled with institutional capacity building and addressing logistical

constraints.

For choice of market, yield, FBOs and price of crops are the important decision

variables in encouraging market centre sales. Step one in commercialisation of small-

holder agriculture is participation, which is significantly influenced by yield; the second

step is selling at remunerative sources (market centres), which is influenced by these

three variables (yield, FBOs and price). This implies that incentivising smallholders to

incur transaction costs to reach remunerative markets lies in measures that would

increase yield (as discussed already), well-functioning farmer associations and offering

remunerative prices for produce. A specific policy measure is to create a farmer

association unit in MoFA to engage in registration and building capacity of these

organisations. Also, price incentives become inevitable in considering alternatives to

market centre sales.

Indeed, we acknowledge there could be some cross-equation correlations between

maize and groundnut. However, the nature of the data sets used does not allow for this
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exercise as that might not be very meaningful in this context. This thus constitutes the

limitation of the current study, but it at the same time drops hint for further research.

Endnotes
1The exchange rate as quoted by www.xe.com as at 11 September 2015 was

US$1.00 = GH¢3.955.
2A recurrent embrace between empiricism in this particular field arises in the context

of censored- versus truncated-regression settings. The theoretical models, for the most

part, apply censored regression settings; the technicalities, especially in the case of the

Gibbs sampler, require that one important fully conditional distribution is truncated

(normal); and thus, while the truncation is necessary, it is brought about, compulsorily,

as an intervention required by the censoring of the sales data.
3This was tested, and the results confirmed this anticipation.
4This potential endogeneity was also tested, and results showed the existence of

endogeneity.
5A reviewer raised an issue about the existence of cross-equation correlations. That

would have been possible if the maize and groundnut were cultivated by same

households. In our case, the data were collected from predominantly maize- or

groundnut-producing households so that cross-equation correlations might not have

very meaningful interpretation.
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