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SUMMARY

Agricultural commercialisation via increased market participation and innovation
adoption has been widely argued to reduce poverty. However, empirical evidence
suggests that both of these are persistently low in developing countries. Recent analyses
suggest that different types of transaction costs and social capital may influence both
market access and innovation adoption decisions.

This thesis investigates these two factors in agricultural commercialisation and poverty
reduction. Using data from three GLSS survey rounds, Chapter 1 investigates the
determinants of the decision to sell as well as the decision of how much to sell, focusing
on the role of transaction costs. The empirical analysis is carried out at household level
and for a specific crop (maize). A Heckman two-step model is used to control for self-
selection into market participation, using measures of fixed transaction costs as
identifier variables. The overall results, although generally consistent with previous
literature, show an unexpected positive relationship between remoteness and market
participation, which might reflect peculiarities of Ghanaian crop marketing systems.

Chapter 3 investigates the relationship between social capital and innovation using
primary data on 305 Ghanaian farmers collected during field work in 2012 (described in
Chapter 2). The chapter analyses innovation (the decision to adopt, its timing and
intensity) at crop level, focusing on a non-traditional cash crop, exotic varieties of
mango. The analysis investigates the role of different types of social capital, both in
disaggregated and aggregated forms. The results suggest that social capital should not
be overlooked in the innovation process, supporting recent evidence that there exists a
positive relationship between the “know-who” and adoption dynamics.

Finally, Chapter 4 investigates the impact of innovation adoption on objective and
subjective measures of poverty. Matching techniques are used to estimate the Average
Treatment Effect on the Treated, using primary data. The results show that adoption
does not impact objective poverty but it does have a significant positive impact on self-
perceived poverty status.
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INTRODUCTION

For most of the last three decades, Ghana has been considered the star economy in West
Africa (Coulombe and Wodon, 2007). Sustained GDP growth and adoption of important
economic reforms since the early 1980s have made Ghana one of the richest economies

in Sub-Saharan Africa (IFPRI, 2012; Figure 1).

Notwithstanding the fast and high economic growth, which has led to a reduction in
agriculture’s share of GDP (Figure 2), agriculture remains the dominant sector of the
economy. The major contribution to the agricultural sector is provided by the export of
traditional cash crops, such as cocoa. The process of economic transformation occurred
in the past decades has considerably reduced the dependence of the Ghanaian
agricultural sector from cocoa exports. As Figure 3 shows, from a peak of about 45%,
the contribution of cocoa trade to the total value of exports is currently at its historical
minimum level (about 10%). Hence, since the early 2000s, international donors and
national government have heavily supported agricultural commercialisation in a wider

variety of crops including both food and non-traditional cash crops.

Figure 1 GDP growth, % (WB) Figure 2 Agriculture, % GDP (WB)
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Figure 3 Cocoa Trade, % (UNCOMTRADE)

50%
40%
30%
20%
10%

0%

2012

1996 1997 1998 1999 2000 2001 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013



12

In 2008, the Ghana Export Horticulture Cluster Strategic Profile Study (Jaeger, 2008)
set up a systematic national framework for these developments. The study recognises
the importance of supporting agricultural commercialisation and fostering the
development of a wider agricultural crop portfolio, with a specific focus on horticultural

crops.

Within the main objective of increasing agricultural commercialisation, two priorities
were identified: increase farmers’ market participation and support more innovation
adoption. Higher farmers’ commercialisation via market participation is believed to be
effective in fostering agricultural development and reducing poverty (Christiaensen and
Demery, 2007; Ravallion and Chen, 2007). Similarly, innovation adoption, whether in
the form of inputs or new marketable products, is believed to enhance agricultural
productivity and farmers’ economic returns, which might impact agricultural poverty

(Minot and Roy, 2007).

Exotic varieties of mango, such as Kent and Keitt, are one of the target crops supported
by recent government and donor initiatives. In the past decade both the production and
the export of these varieties of mango have increased considerably as a result of the
sustained national and international support. Figure 4 shows that the value and quantity
of exports towards European Union, the main Ghanaian export partner, have

considerably increased since the mid-2000s.

Figure 4 Mango trade with EU (EUROSTAT)
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Although positive developments in the non-traditional cash crops sector constitute an
important accomplishment of these initiatives, the notable effort by international donors

and national government in fostering nationwide agricultural commercialisation via
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market participation and product innovation adoption rates have not been as successful
(Asmah, 2011). Numerous studies have pointed out that Ghanaian agriculture is still
suffering from low levels of farmers’ commercialisation, low adoption of innovations,
poor communication and transport infrastructure, and rainfed irrigation systems (e.g.
IFPRI, 2012; Lay and Schuler 2007).

The literature on market participation and innovation adoption provides important
insights into what hinders farmers’ decision to increase their level of commercialisation,
via market participation and innovation adoption. Aside from classical determinants,
such as asset endowments and wealth, the more recent literature gives stronger attention
to the role of transaction costs and social capital in the processes of market participation
and innovation adoption (Key et al., 2000; Bandiera and Rasul, 2006).

| follow these latest developments in the literature to explain why farmers in rural
Ghana are still facing difficulties in accessing the market and in adopting product
innovation. | explicitly focus on the supply side of agricultural commercialisation,
namely output markets, and as such input markets are out of the scope of this analysis.
This is partly driven by data constraints as input data are relatively limited in the GLSS
while crop level data are much more detailed as far as the type of crops investigated,
their production and marketing values are concerned. Moreover, the analysis of

innovation adoption only covers product innovation (new crops) and not processes.

More specifically, Chapter 1 investigates what factors affecting market participation in
Ghana. The analysis covers both the decision to sell or not to sell as well as the extent of
this market participation, i.e. the extent of commercialisation. | use data from three
rounds of the Ghana Living Standard Survey (GLSS4, GLSS5, GLSS6). | model the
decision to sell using a probit model and then | explore commercialisation with a
Heckman two step model to control for self-selection into market participation.
Following the conceptual framework set out by Key et al. (2000) and Alene et al.
(2008), I investigate the role of transaction costs in market participation decisions. Both
fixed and proportional transaction costs are evaluated, using standard measures such as
ownership of communication and transport assets for fixed transaction costs, and
measures of distances for proportional transaction costs. The analysis covers both the
household level and the crop level decision, with the latter focused on one of the most

common staple crops in Ghana, maize. The advantage of carrying out a crop level
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analysis is to unveil the different role that transaction costs might have in relation to
food crops market participation decisions, which are commonly characterised by
relatively higher transaction costs compared to cash crops. In addition, the crop level
analysis allows the use of crop level data regarding the choice of marketing channels,
available in the GLSS. The results of these analyses suggest that transaction costs play a
relevant role in the farmers’ decision to participate in the market and how much to
participate. More specifically, access to information via communication and transport
assets, which are commonly used as measures of fixed transaction costs, are found to be
positively associated with market participation. Amongst measure of proportional
transaction costs, a positive association between remoteness and market participation is
observed. This result, although contrasting with previous empirical evidence, might
reflect the peculiar nature of the marketing system in rural Ghana. As Zanello et al.
(2014) and Martey et al. (2012) point out, long term relationships between producers
and traders that have evolved in contexts of remoteness as well as strong social
networks play a considerable role in reducing transaction costs, including those

measured by remoteness, especially in rural remote areas of Ghana.

GLSS data do not provide detailed information on the role social networks on market
participation and adoption of product innovation, and the sample size of farmers
growing non-traditional cash crops is relatively small. This represents a serious
limitation for studies of non-traditional cash crops which have been highlighted in
recent years by the Ghana Horticultural Cluster Strategy study (Jaeger, 2008) as being
important strategic goals for Ghanaian agriculture and poverty reduction targets. In
order to investigate the role that social capital exerts on agricultural commercialisation
via product innovation, I collected primary data in three regions of Ghana during the
summer of 2012. Chapter 2 provides details on design and implementation phases of the
data collection exercise. With financial support from GIZ, | spent about three months
collecting data on the adoption of exotic varieties of mango. | surveyed both adopters
and non-adopters in Northern, Brong-Ahafo and Eastern regions. The total sample is
composed of 305 farmers, 196 adopters and 109 non-adopters, of which about 60% are
very small farmers (with three or less acres of land). The field work experience
provided me with a much better understanding of the major constraints related to the
adoption of exotic mango, and, at the same time, enriched me with better insights on
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how to deal with field work related challenges. This knowledge and experience

constitute, for me, invaluable personal resources for future fieldwork activities.

Using the data collected during the field work, I investigate, in Chapter 3, the role of
social capital in the adoption of product innovation, exotic varieties of mango,
following the seminal works by Bandiera and Rasul (2006) and van Rijn et al. (2012).
The analysis aims to understand what the main factors that affect farmers’ decision to
innovate are, and also describes the reasons why some farmers innovate earlier and
more intensively than others, with a focus on social capital factors. Social capital is
included in both its aggregated, as composite indexes, and disaggregated forms, and it
covers its three main components: structural bridging, structural bonding and cognitive.
The results are consistent with previous empirical evidence in supporting the relevance
of social capital, especially in the form of social networks, in fostering the adoption of
product innovation. The findings also show that different change agents might be
relevant in the decision to adopt earlier or more intensively than others. For example,
the results suggest that while development agencies accelerate the time of adoption,
NGOs are more relevant in the decision to adopt more intensively. On the other hand,
the results tend to support the idea that both farmers’ organisations and Ministry of

Agriculture extension officers tend to delay the time of adoption.

Finally, Chapter 4 evaluates the main assumption that adopting product innovation, such
as exotic varieties of mango, has an effect on farmers’ well-being. The rationale for the
widespread support of the adoption of exotic varieties of mango has been its potential in
reducing poverty. I question this rationale using both objective and subjective measures
of poverty, collected during the field work. The objective measure of poverty is based
on the estimation of an asset index using principal component analysis. The subjective
measure of poverty is based on the “Economic Ladder” question which asks farmers to
locate their economic status on a step from 1 to 9 relative to other people in the village.
The empirical analysis makes use of matching techniques in an attempt to identify a
counterfactual. The estimations of the Average Treatment Effect on the Treated show
that the adoption of exotic varieties of mango has indeed had a positive effect on
farmers’ well-being. However, this effect is almost exclusively observed for subjective
poverty. Hence, the effect of adoption on poverty defined using the asset index is often

not significant, suggesting that adopters are not better endowed or able to accumulate
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assets more than non-adopters. | explore these results further comparing early and late
adopters, respectively, to non-adopters, and also examine cultivation and marketing
differences between poor and non-poor mango farmers, which suggest that early
adopters benefited more than late adopters and that poor mango farmers do struggle in
accessing positive returns from mango adoption compared to non-poor mango farmers.
Conversely, the results support the idea that mango farmers do feel less poor than non-
mango farmers. The expectation of future positive returns and the awareness that
innovation might have benefited themselves or other adopters in the past might have

made adopters perceive their economic status in a more optimistic way.

The last part of this thesis is the conclusion. This section summarises the most important

insights from the analyses and it provides some policy recommendations.
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CHAPTER 1

Determinants of market participation in Ghana: an analysis of

three rounds of the Ghana Living Standard Survey

Introduction

When we talk about market participation, we usually think about it as a simple, almost
natural process by which an individual sells or buys goods or services in exchange for
cash income. From boot sales of unused furniture in Western countries to petty trade of
fruits in the streets of rural Ghana, market activities occur and look like the smoothest
of any economic transaction. However, the reality in rural areas in developing countries
is that access to markets is, instead, a very complicated process, and related risks and
costs constantly hinder participation of those farmers whose endowments do not match
market demands.

Notwithstanding the effort of both development agencies and national governments in
“getting the price and market right”, farmers in developing countries still experience
enormous difficulties in accessing formal market channels. Barrett (2008) reports that,
across 16 studies, 9 African countries and a period of about twenty years, market
participation rates among smallholder farmers vary by country and market type but they

overall remain pretty low, from a minimum of 22% to a maximum of just above 40%.

In Ghana, market participation rates also vary by type of crops, farm characteristics and
location. For food producers, such as maize growers, it ranges from a minimum of 31%
among very small farmers (less than one hectare) located in the savannah agro-
ecological zones, to a maximum of 70% among farmers with four to five hectares of
land located in coastal agro-ecological zones (Ghana Statistical Services, 2007; Musah
et al., 2014; Martey et al., 2012; Brempong et al., 2013).

The extent of market participation, often defined as degree of agricultural
commercialisation, is generally observed to be quite low in Ghana. In 2007, the Ghana
Statistical Service estimated that less than half of the produce was sold in the market. In

a recent analysis on maize growers in Upper West and Upper East regions, Musah et al.
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(2014) show that, although about 50% of the maize farmers do participate in the market,
only 24% of the produce is actually sold, compared to the national average of about
33%. Martey et al. (2012) show that the degree of farmers’ commercialisation in Central
region varies depending on the crop marketed. For example, while 53% of the produce
Is sold by maize growers, about 72% of the produce is, instead, sold among cassava
producers, suggesting a considerably higher degree of marketability of this staple crop
compared to the national average. Moving away from the major staple crops, Brempong
et al. (2013) show that higher marketability can be observed also for horticultural crops,
such as tomatoes or pineapples. They estimate that about 64% of the horticultural
produce is sold on average in Brong-Ahafo and Eastern regions®.

Several studies have tried to identify the major facilitators and inhibitors of market
participation and its extent and, more recently, a strand of the literature embedded the
notion of transaction costs in the market participation framework. Transaction costs are
often approximated with those measurable factors that are thought to mitigate fixed
costs (ownership of communication and transport equipment) or explain proportional

costs, as, for example, distance to market.

In Ghana, there has been an intense work in the past decade by development agencies
and government towards the reduction of transaction costs related to market
participation. Communication assets, such as radios and mobiles phones are, indeed,
becoming important vehicles of marketing information®. In addition, several other
projects have been working on disseminating market information and improving market

infrastructure to facilitate agricultural commercialisation (Figure 1)3.

! These two regions are considered among the most commercialised in the country and as such could provide an
overestimation of the rates.

2 For example, Farm Radio International currently runs a project in Brong-Ahafo and Ashanti regions started in 2012
for maize and cashew producers, while Radio ADA disseminates price information in the Greater Accra and Eastern
regions.

% One important project aiming to increase market participation through the use of mobiles has been supported by the
International Finance Corporation of the World Bank that specifically invested in the private mobile phone company,
called Esoko, to extend its SMS-based mobile phone service to include weather information and prices, among other
ad-hoc marketing service (World Bank, 2011). Currently, Esoko provides push SMS, a voice help line, extension
service and weather information in all the local Ghanaian languages. Information on prices are collected regularly
from 60 markets nationwide and disseminated to their subscribers for free, for a basic bundle, and for a small fee in
the case of more ad-hoc services. The size of their coverage in Ghana is not clear although they have been
cooperating with NGOs since 2007, with the program SEND, and with IFPRI and IFAD for the dissemination of
information in the Northern region since 2011. In addition, cocoa and pineapple farmers are claimed to have been
part of the platform in the past four/five years.
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Figure 1 Dissemination on market information in Ghana
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This paper aims to analyse the major determinants of agricultural commercialisation via
market participation in Ghana, with a specific focus on the role of transaction costs,
usually measured by transport and communication assets ownership and households’
location. | use a sample of 14,736 rural farming households drawn from three rounds of
the Ghanaian Living Standard Surveys (GLSS 4, GLSS 5 and GLSS 6). The analysis
aims to investigate market participation with regards to the decision to sell or not (the
discrete decision of market participation) and the decision of how much to sell (the
continuous decision of the extent of market participation, i.e. commercialisation). Thus,
this paper studies market participation as a two-step decision process whereby self-
selection confounding effects will be taken into account, using the Heckman two-step

approach.

The analysis investigates, first, the determinants of market participation and its extent,
commercialisation at aggregate level, i.e. household level, as measures of transaction

costs are only available at household and village levels in the GLSS data. Then, the
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analysis turns the focus on one of the most important staples grown in Ghana, i.e.
maize. The advantage of carrying out the analysis for a specific crop is that different
effects of different types of transaction costs can be observed more clearly, as they can
have specific crop related relevance. For example, food crops are normally associated
with lower barriers to market participation because of the low quality and quantity
requirements, but they are also claimed to have higher transaction costs, due to search
costs, uncertainty related to quality and quantity and the need for the buyer to engage in
frequent quality inspections (Boughton et al., 2007). GLSS data do not provide detailed
information on single market transactions for the majority of the crops produced in the
sample. However, information on preferred sale outlets for a selection of crops is
available. Using these data, | investigate the decision of maize market participation
using a multinomial logit model, which compares non-participation to participation in

two different outlets: farm gate and market trader.

This study aims to identify associations, and not causality, between commonly
identified inhibitors and facilitators of market participation. It contributes to the market
participation literature as it provides insights on the role of transaction costs in relation
to the rural Ghanaian context using the latest secondary data available, which has, to my
knowledge, not been done in the past. Also, the two levels of aggregation of the analysis
carried out only using secondary data, available to government and development
practitioners, contributes in providing an overall, household level, picture of the
determinants of market participation but it also describes them in the context of one of

the most important crop in Ghana, maize.

The next sections are organised as follows. Section 1 summarises the market
participation literature; Section 2 describes the conceptual framework of market
participation under transaction costs; Section 3 presents the main descriptive statistics of
the sample; Section 4 describes the empirical model and Section 5 and 6 present and
discuss the results at household and crop level, respectively. Finally, Section 7

summarises the main results and draws the conclusions of the analysis.
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Section 1. A brief literature review

The puzzling evidence that market participation rates remain persistently low especially
among poorer and more remote farmers in Africa has motivated numerous scholars in
the investigation of potential facilitators and inhibitors of access to markets. The
literature covers both crops with high and low marketability, such as cash crops and
food crops. Compared to cash crops, staple crops are usually associated with low market
barriers to entry, high transaction costs and relatively low return per unit of production
or low value for weight (Goetz, 1992; Makhura et al., 2001; Alene et al., 2008; Omiti et
al., 2009; Bougthon et al., 2007; Longhurst and Lipton, 1989).

Aside from location related inhibitors, poverty, assets and low adoption of technologies
are among the main household’s characteristics that could hinder market participation.
Several studies have shown that better endowed farmers find it easier to access markets
because they can use their assets (and the disposable income generated by the use of
these assets) as collateral for the purchase of productivity enhancing technology
(improved seeds, machinery etc.). Better endowed farmers can also divert factors of
production away from staples towards higher return cash crops, as they are able to
secure food needs via market purchases. Assets, especially farm assets and land, are
found to be strongly associated with market participation and its extent (de Janvry et al.,
1991; Fafchamps, 1992). Barrett (2008) shows that in Mozambique the probability to
participate increases substantially for farmers with a land size bigger than four hectares.
Several other studies censor their sample based on the size of the land cultivated. Key et
al. (2000), in their study of Mexican corn producers, for example, only select farmers
with more than 10 hectares because any lower land endowment is deemed to be strongly
associated with self-sufficiency production. Brempong et al. (2013) show that land and
labour productivity are important determinants of tomato market participation and its
extent in two regions in Ghana, while, in addition to land productivity, access to savings
facilitates market access in the pineapple sector. Similarly, Musah et al. (2014) and
Martey et al. (2012) find that both farm size and wealth are significant predictors of
both market participation and its extent among staple producers in the both Northern

and Central Ghana.
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Conversely, previous works show that other common sources of wealth, such as
livestock ownership, access to credit and off-farm income, may act as market
participation inhibitors, because of substitution effects with crop cash income. The
expected negative association between market participation and, for example, livestock
ownership and off-farm activities, may derive from the rational choice between crop
farming and alternative livelihood activities. Although producing crops and selling
some of the produce, some households might be running alternative economic activities
as their main source of livelihood and, as such, the decision to participate in the crop
market and how much to participate could be negatively affected when the household
prefers relying on these alternative livelihood activities, instead. Moreover, livestock are
commonly used as collateral in periods of income shortage and they act as a “walking
bank” in substitution of other income sources (Bellemare and Barrett, 2006). Similarly,
access to credit might be negatively associated with market participation as it can
provide an alternative source of disposable income to secure food access and

investments in farming productivity (Alene et al., 2008).

On the other hand, studies also show that the role of these inhibitors might change with
the type of crops under scrutiny. In fact, some studies show that access to credit might,
instead, foster market participation in the case of food crops, as it can be used for
investments in higher yielding varieties, longer cycle crops, seasonal inputs and
improved technology, which in turns may facilitate market participation (Barrett, 2008,
Musah et al., 2014). The same case is found for off-farm income in the maize and
cassava market participation by Martey et al. (2012) in Central Ghana. There is also
evidence that the association between higher food crops productivity, market
participation and cash crops production may be explained by the fact that often farmers
use credit and inputs obtained through cash crops contracts, also for staple production

processes (Barrett, 2008).

Another important inhibitor of market participation is the gender of the farm manager or
household head. Some authors, such as Cunningham et al. (2008), argue that men are
likely to sell more due to their acumen in bargaining and in negotiating and enforcing
contracts. Also, there is a general consensus on the idea that there exists a set of “gender
discriminated” crops whereby women are traditionally more involved in the production

of staple or petty tradable crops, while men usually manage cash crops productions,
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which have a higher marketable scope than food crops (e.g. Zamasiya et al., 2014).
Although this is generally true, recent developments have shown that, through market
cooperatives and access to higher value chains, as in the case of rice and shea-butter in
the Northern region of Ghana, this agricultural gender divide might be evolving with
time, towards a more equal distribution of production and marketing opportunities
(Zanello et al., 2014).

Despite the relevance of determinants described so far, a relatively recent literature
strand focuses on the role of market related transaction costs. Several authors claim that
the first set of constraints that farmers experience in accessing markets are risks and
uncertainties related to prices and potential buyers, in presence of segmented or isolated
markets, as it is in the case of rural areas. These uncertainties translate in transaction
costs that could hinder market participation. In fact, due to the imperfect spatial price
transmission, imperfect competition and asymmetric information, farmers may face
multiple equilibria scenarios where also self-sufficiency might be an optimal choice,
which could explain the low market participation intensity especially in rural areas
(Fafchamps, 2004; Barrett, 1995).

Transaction costs are not a new concept in economic theory as they have been
introduced in the literature by Coase back in 1937. They are usually described as
“unobservable and observable costs associated with the exchange of goods and
services” (Jagwe et al., 2010). The role of transaction costs in the market participation
literature had largely been overlooked until the work of Goetz in 1992 and Key et al. in
2000. Since then, several authors have empirically and theoretically demonstrated that
transaction costs matter in the explanation of why farmers have difficulties in accessing
the market. They also explain how different costs affect in different ways the decision to
enter the market and the extent of that participation, i.e. commercialisation.

More specifically, two types of transaction costs have been identified in the past
literature: fixed costs and proportional costs. The former include the costs of searching
for buyers, of negotiating and bargaining as well as of screening and enforcing
marketing contracts. Proportional transaction costs, on the other hand, are defined as
transportation and marketing unit costs, and as such are proportional to the extent of
market participation. Fixed costs, which are mainly related to access to market

information, are claimed to affect only the decision to sell or not, while proportional
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costs are deemed to affect both the decision to entry as well as the decision of how
much to sell (Figure 2).

Figure 2 Market participation and transaction costs

Fixed Transaction Costs Proportional Transaction Costs
1. Costs of searching for buyers Transportation and marketing unit costs
2. Costs of negotiating and bargaining (e.g. distance to markets)

3. Cost of screening and enforcing
marketing contracts

Discrete market Extent of market
participation decision participation decision

While households, crop and location specific determinants of market participation are
generally easily quantifiable through household’s surveys, it is commonly known that
transaction costs are, instead, very difficult to measure for economic analysis for several
reasons. First, if transaction costs are too high, market transactions do not occur and as
such the analysis itself becomes not feasible. Second, when farmers do not have access
to transportation or communication intermediaries these costs are very difficult to
estimate. Even in the case when intermediaries exist, quantifying the cost of the time
spent by farmers in marketing activities is extremely challenging (Key et al., 2000). As
a consequence, transaction costs enter the empirical analysis through those observable
factors that explain (e.g. distances to markets) or mitigate them (ownership of transport
and communication equipment, age, level of education, etc.) (Alene et al., 2008).

The evidence of the effect of fixed transaction costs, measured as the cost of accessing
market information, is often not consistent across the literature. For example, age is
usually associated with higher risk aversion and lower propensity to adopt new
technology and as such it is found to be negatively associated with market participation
(Alene et al., 2008; Adeoti et al., 2014; Musah et al., 2014; Makhura et al., 2001).
However, other studies found an opposite association of age with market participation,
as, for example, in the case of maize farmers in Nigeria (Adenegan et al., 2012) and
among cotton farmers under contract farming in South Africa (Randela et al., 2008).

These studies suggest that older farmers would sell more often and more of their output
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to offset their increasing physical inability to produce their own crops. Also, older
farmers might be more experienced in farming activities and this could increase their

ability to participate in the market (Adenegan et al., 2012).

Moreover, while education, ownership of radio and bicycles are found to facilitate
market participation, via access to market information (Martey et al., 2012), the
differential relevance that these costs might have in influencing market participation
and/or its extent is not always clear. There is evidence that these fixed transaction costs
may affect both the decision to sell or not and the decision of how much to sell.
Heltberg and Tarp (2002) and Boughton et al. (2007), for example, both show that
ownership of transport equipment (bicycle and motorcycle) increase both market
participation and level of commercialisation among food producers in Mozambique.
Similarly, Sibiza et al. (2010) show that, in Central and Northern Mozambique, for
maize farmers ownership of a radio only affects the value of sales (i.e. extent of market
participation), while it is associated with both market participation and its extent, in the
case of cotton farmers. Alene et al. (2008), on the other hand, find a significant
association only between these fixed transaction costs and market participation, and not

its extent, among maize farmers in Kenya.

Proportional transaction costs, often measured as distances to markets, to extension
officers, or to motorable roads are generally found strongly and negatively associated
with both the intensive and extensive margins of market participation (e.g. Alene et al.,
2008; Martey et al., 2014; Makhura et al., 2011). The direction of this association,
however, can depend on the marketing systems of the area under analysis. For example,
while, theoretically, a higher transaction cost (and a lower market participation and its
extent) is expected with longer distances, Zamasiya et al. (2014) find that the extent of
market participation increases the further away farmers are from the market. They argue
that, because relatively lower prices are usually offered in sale outlets which are further
away from the main markets, farmers might be pushed to reach distant markets where
higher prices, and so higher value of sales, could be obtained. Zanello et al. (2014), on
the other hand, argue that the majority of market transactions in Northern Ghana occur
at farm gate or through personal relationship with market trader, especially in remote
rural areas. Following this argument, even in remote areas farmers are able to

participate in the market as they will be regularly visited by traders and therefore
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remoteness to markets might not necessarily represent proportional transaction costs in
the market participation decision in these contexts. In remote areas farmers may, indeed,
rely on good social capital relationship when there is a certainty that a buyer will
eventually turn up. These relationships are found to play a facilitating role in market
participation in Ghana, especially in the Northern and Central regions among food crops
producers (Zanello et al., 2014; Martey et al., 2014).
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Section 2. A model of market participation in the presence of

transaction costs

2.1 Conceptual framework

The conceptual framework draws from past literature and in particular from Barrett
(2008), Key et al. (2000) and Alene et al. (2008). They use a non-separable agricultural
static model where a hypothetical households, i, maximises its utility, defined over a
consumption of a vector of agricultural commodities, y€ forc =1,...,C, and a Hicksian
composite of other tradables, x, subject to its budget and crop level production
technology constraints. The cash budget constraint vector includes access to substitutes
of crop cash income (such as livestock, credit and non-farm income, W;). In addition,
the household faces private (A;) and public assets constraints (G;), a parametric market

price for each crop (p™;) and a vector of proportional transaction costs, 7,,;, and fixed

transaction costs, 7¢;*. The optimization problem can then be written as follows:
Max U(¥§, x;) (1)

where y{ represents the consumption of a vector of agricultural commodities ¢ and x; is

a vector of other tradables. The optimization problem is subject to:

1) The cash budget constraint:
P*x; + Xy MEPpryf = Ny MES * p (A, G) + W, (2)

where p*x; is the value of other tradables bought; Mf? is equal to 1 if the household
buys any commodity, and 0 otherwise; p¢* is the price paid for commodity ¢ and y;
is the quantity bought; M{° equals to 1 if the household sells any commodity, and 0
otherwise; p¢* is the sale price of the commodity; which is function of private, A5,
and public assets, G{; W; is the access to substitutes of crop cash income. The left
hand side represents household’s consumption and the right hand side represents
total revenues from sales of own produced, which is function of private, A?, and

public assets, G{, and earnings from substitutes of crop cash income, W;.

4 Barrett (2008) also includes total value of sales in the conceptual framework. However, in the empirical analysis of
this chapter, this variable is not included for endogeneity issues with the second stage of the Household
Commercialisation Index as described below. As a consequence | am omitting this variable from any of the equations
discussed here.
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The non-tradables’ availability constraints:
A; = Y6, A, subject to (3)
(1-MP)yf < fE(ASGIVe=1,..,c

where A; represents the vector of private assets (e.g. land) that is allocated for the

production of crops, c.

The parametric price, adjusted by the presence of variable transaction costs:
P = (™ —Tp) if M{* = (4)
P = (P + 1) if MY =1 (5)

so that proportional transaction costs, ,,;, decrease the price received in a sale

transactions and increases the price paid in a purchase transactions.

The presence of fixed transaction costs:

>0if MfS=1
Tfi fo if Ml.CSl=0 (6)

such that they can only be observed if market participation occurs and they do not

affect the extensive margins of participation, i.e. the amount of sales.

The optimization problem can be re-written as follows:

Max U(y{,x;) =

U(p*x; + 2oy M{P (0™ + 10)yf — [Z6a1 M+ (0™ — 1) + 2oy MP75]) (7)

From (8), the decision to participate, M;*, and the extent of participation in the market,

Q°¢°, can then be written as follows:

M = f(A;, G, Wi, p™, Tpi , Tri) ®)

QCS = f(Ai' Gi' Wi' pcm’ Tpi) (9)
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2.2 Empirical model

The empirical model follows the conceptual framework described above. Both the
decision to participate and the decision of the extent of this participation are
investigated. The household level decision to participate in the market can be expressed

as follows:
M} =B, + B1Ai+B2Gi+Bs Wi+ P75 + PsTpi + PeT + b7y + (10)

Where M; is equal to 1 if the household i participated in the market in the survey year
and 0 otherwise; A4;, is a vector of household’s characteristics and private assets; G; is a
vector of public assets; W; is access to non-crop cash income; ty; and t,,; are vectors of
fixed and proportional transaction costs, respectively; r are regional dummies, y are

year dummies; p; is the error term”.

While the decision of the extent of market participation i.e. commercialisation, will be

estimated using the following specification:
HCI; = By + B1Ai+B2Gi+B3W; + BeTpi + BsT + Pey + Wi (11)

HCI; is the Household Commercialisation Index (0-100) which is calculated as the ratio
of total value of sales to total value of production for household i (see paragraphs

below).

The goal of equation (10) is to estimate the binary decision to participate in the market.
On the other hand, equation (11) is used to estimate the decision of how much to
participate. The main difference between the two equations is the inclusion of
proportional (t,,;) and fixed (ty) transaction costs in the right hand side as explanatory
variables. Following the literature, the decision of how much to sell (11) is not function
of fixed transaction cost. Nonetheless, considering the often contrasting empirical
findings on their role in explaining the extent of market participation, the effect of fixed
transaction costs on the level of commercialisation remains, to my view, an empirical

question.

% The vector of prices is not included either in the equation (11) or (12) because prices, although collected in the
GLSS, were not available in the datasets used for this analysis. Also, due to the cross sectional nature of the data,
including prices could have created serious additional problems of endogeneity and reverse causality. Farmers in this
analysis are assumed to be price takers. Prices mostly vary by location, type of crop and time. Including controls for
these indicators could approximate for the omission of price information.
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The data

The data | use are drawn from three rounds of the Ghanaian Living Standard Survey.
The data cover three survey years: 1998/1999 (GLSS 4); 2005/2006 (GLSS 5) and
2012/2013 (GLSS 6). To my knowledge no other previous analysis has been done using
the latest GLSS survey for the analysis of determinants of market participation. GLSSs
are nationally representative independent cross sectional surveys collected by the Ghana
Statistical Service in collaboration with the World Bank, UK-DFID, UNICEF and ILO.
The surveys collected detailed information on demographic characteristics of
respondents and all aspects of living conditions including health, education, housing,
household income, consumption and expenditure, credit, assets and savings, prices and

employment.

From the total sample of 31,457 households (5,998 households in GLSS 4, 8,687
households in GLSS 5 and 16,772 households in GLSS 6), my sample is only composed
of rural farming households for which data on crop level production and sales as well as
community level information are not missing. Rural households are defined as those
households that are located in rural areas as identified by the surveys. A farming
household is, instead, defined as such if the main activity of any member of the

household is farming on their own land®.

The final sample is composed of 14,736 households, 3,117 households from GLSS 4;
4,172 from GLSS 5 and 7,447 households from GLSS 6, which corresponds to 47% of
the total number of households and 81% of the rural households of the pooled sample of
the three rounds of GLSS.

® This definition of farming households could be considered too broad as some households, although producing and
possibly selling their produce, may not consider themselves “farmers” as they are predominantly engaged in other
livelihood activities. In order to ascertain the degree by which this definition affects the results, | also estimate the
empirical models of market participation and its extent using a more restrictive definition of farming household. More
specifically, | run the analysis for the sub-sample of households whose agricultural income is bigger than 20% of the
total income. Although this threshold is arbitrary, it seems reasonable to assume that it could at least provide insights
on the differences that a more restrictive definition would make on the final results. The full estimations are attached
in the Appendix 1.1. The results are overall consistent with the model presented in this paper, especially with regards
to the transaction costs variables. However, some differences can be pointed out. First, the selection coefficients in
the Heckman models are never significant suggesting that selection biases are less relevant for this group of farmers.
Second, higher education and access to non-farm income is found positively associated with the extent of market
participation suggesting a complementary role between education and alternative cash income with the market
participation decisions. Finally, farm size and land ownership matters more for this group of farmers as they are
found to be positive and significantly associated with the decision to sell or not to sell. However, using measures of
income in the context of developing countries is often criticised because of the high degree of measurement error
involved. Accordingly, these results might be affected by an a priori measurement error that informed the selection of
the sub-sample of households. As a consequence, | think that the main model based on the entire sample of rural
farming households could provide a better framework for the analysis.
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The dependent variables

Market participation

The definition of market participation I use for this analysis only captures the “sale”
transactions of any type of crop and, as such, a household is defined as market
participant if it engaged in the sale of any of its crops in any market outlet during the 12
months preceding the time of each survey. On the other hand, a household is defined as
non-market participant if it did not engage in any sale transaction during the same

period.

The extent of market participation (commercialisation)

While market participation identifies the discrete decision to sell or not to sell,
commercialisation reflects the decision on the extent of the market participation. The
measure of commercialisation that | am going to use follows Govereh et al. (1999) and
Strasberg et al. (1999) who created a simple Household Commercialisation Index which
is based on total value of sales and total value of production and it is formally expressed
as the ratio of total value of sales T'S; to total value of production T Q; at household

level, expressed in percentages:
TS; 7
HCI; = 70 100, 0 < HCI; <100 (12)

Different measures of commercialisation have been proposed in the literature. Some
studies focus on the degree of farm and crop specialization, as proxies for a more or less
commercialised farming system (Bezabih and Sarr, 2012; Kasem and Thapa, 2011).
There have also been attempts to formalise the measure of commercialisation into

indexes. First, von Braun et al. (1994) suggest the use of three indexes: the proportion

7 Some authors apply a lower cut-off to the HCI or equivalent measures of commercialisation in a way to distinguish
between “occasional” market participation and “real” commercialisation. Although in the main specification | do not
apply any cut-off which could increase distortions by reducing my sample size, | also run a sensitivity check
estimation using the 25" percentile of the HCI as lower cut-off in the estimation of the determinants of
commercialisation. The full results are attached in the Appendix 1 and they show consistent results with the main
model regarding the main variables of interest, transaction costs. However, some differences can be pointed out. First,
land ownership becomes significant in the decision to sell or not to sell. Second, in the analysis of the extent of
market participation, gender of the head of the household loses relevance as also farm size. In addition to the main
determinants observed in the main models, higher education and food only production are positively associated with
the extent of market participation while access to credit and distance to the extension officer are negatively
associated. Another discrepancy with the main estimations, is the insignificance of the lambda coefficient which
suggests that, for this group of farmers, selection bias is less relevant when controlling for the selected observable
characteristics. Also, the sign of the lambda changes direction. If significant, that would have meant that the
unobservables that determines market participation are negatively associated with the unobservables that affect the
extent of commercialisation.
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of output sold and input bought from the market to the total value of agriculture
production; the ratio of value of goods and services acquired through market’s
transactions to total household’s income; ratio of value of goods and services acquired
by cash transaction to the total household’s income. Similarly and more recently, Gabre
Madhin et al. (2007) use four approaches to measure household’s commercialisation
(sales to output ratio, sales to income ratio, net absolute market position and income
diversification) which includes measures of the degree of specialization of the

agricultural production.

The HCI index (calculated as in (12)) has been preferred for its simplicity and because it
fits better the purpose of the analysis which only focuses on the “sale” side of the output
market transactions at household level. Other measures of commercialisation, described
above, extend the breath of the analysis to the demand side of market participation in
trying to understand what the determinants of the choice to be a net buyer or seller are,
most of the time at crop level. Other measures, instead, capture production constraints
and demand for inputs which do not fit the objective of this analysis. My main
investigation aims to investigate the decision to sell and how much to sell in aggregate
for all the crops and for one staple crop (maize) produced by the entire household.
Hence, the choice of HCI.

The explanatory variables

The explanatory variables were chosen following the past literature and they are listed
in Table 1. The role of fixed transaction costs is going to be estimated through the effect
of four observable household characteristics: age, education and ownership of transport
and communication equipment. They are expected to affect only the discrete choice of
whether to participate or not. Age is expected to have an ambiguous effect on market
participation: it could reduce the probability to participate, due to risk aversion and
lower propensity to innovate issues, or it could increase the probability because of the
increasing needs for cash income with age and because it could capture longer farming
experience. Education, on the other hand, is expected to have a positive effect on market
participation via the improved capability in interpreting and using market information,

and as such reducing fixed transaction costs (Makhura et al., 2001).

The ownership of radio is expected to mitigate the costs of accessing markets in my

sample, due to the increase of radio marketing information services in the past decade.
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Finally, the ownership of a bicycle is also expected to mitigate fixed costs of accessing
the market. However, as Alene et al. (2008) have pointed out, bicycles may also serve
as facilitators in the decision of how much to sell as they could be used not only to
physically reach the market for gathering information but also for transporting crops to
the market itself. Hence, especially for this variable, the empirical question on whether

it should be considered linked to fixed or proportional cost is particularly relevant.

Proportional transactions costs are included in the form of distances to periodic market
and extension officer. These distances are expected to affect negatively both the
decision to participate in the market and the extent of the participation. Following Alene
et al. (2008), I convert the continuous variables (expressed in km) in dummy variables
to avoid threshold effects. Hence, each distance explanatory variable equal to 1 if the

distance is larger than the median value and O otherwise.

The main variable of interest in this group is distance to market. The expected effect,
although usually negative, is not that clear in studies of the Ghanaian context. As
several authors have pointed out, marketing transactions very often occurs at farm gate
or in the village of residence (e.g. Zanello et al., 2014). Qualitative studies have also
shown that the role of intermediaries or “market women”, even more nowadays with the
diffusion of mobile phones, is quite strong and widespread across the country (Burrell,
2014). It is, indeed, very common that traders travel to communities and farms to buy
crops and sell them at the periodic markets or to other traders. Long lasting relationship
and social ties with these market traders may increase the ability to sell more or at a
better rate when farmers are further away from the main markets. Also, the price
differential between local, assumed rural and remote, and further away markets,
assumed more urban and dynamic, could justify a positive relationship between distance
to market and the extent of market participation, i.e. value of sales (Zamasiya et al.,
2014).

Aside from variables expected to explain or mitigate transaction costs, other explanatory
variables include: gender of the head of the household (capturing gender differences in

marketing choices), farm labour, farm size and land ownership (as proxies of wealth),
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substitutes of cash crop income (livestock, access to credit, access to non-farm income)

and measures of crop diversification (food only production) ®.

Table 1 Explanatory variables

Expected Expected
Description sign relevance for*:
Fixed transaction costs
Age head Age of household head in years -+ MP
Primary or lower Dummy variable equal to 1 if the highest level of education of  + MP
education household’s head is primary (some or all); 0 if household’s
head has no education.
Secondary or Dummy variable equal to 1 if the highest level of education of  + MP
higher education household’s head is higher than primary; 0 if household’s
head has lower education levels.
Ownership of radio  Dummy variable equal to 1 if household owns a radio; 0 + MP
otherwise
Ownership of Dummy variable equal to 1 if household owns a bicycle; 0 + MP
bicycle otherwise
Proportional transaction costs
Distance to nearest ~ Community level variable, dummy variable equal to 1 if -/+ MP and CI
periodic market distance is bigger than the median value of distance in Km; 0
otherwise.
Distance to nearest ~ Community level variable, dummy variable equal to 1 if - MP and CI
extension officer distance is bigger than the median value of distance in Km; 0
otherwise.
Other explanatory variables
Male head Dummy variable equal to 1 if household’s head is a man; 0 + MP and CI
otherwise
Farm labour Number of household’s member working on own farm + MP and CI
Farm size Hectares + MP and CI
Land ownership Dummy variable equal to 1 if household owns any land; 0 + MP and CI
otherwise
Livestock Number of livestock owned - MP and CI
Access to non-farm  Dummy variable equal to 1 if household had access to non- - MP and CI
income farm income; 0 otherwise
Access to credit Dummy variable equal to 1 if household had access to credit; -/+ MP and CI
0 otherwise
Food only Dummy variable equal to 1 if household produced only food - MP and CI
production crops; 0 otherwise
Processing Dummy variable equal to 1 if household processes any food or  -/+ MP and CI

fish; 0 otherwise

*MP=market participation (0/1); Cl=commercialisation (0-100)

® The choice of the explanatory variables for the analysis of the discrete choice of market participation has been taken
simultaneously with the choice of the variables that are relevant in the decision of the extent of market participation.
This resulted, for example, in the exclusion of total value of production or prices which would have been endogenous
in the analysis of the extent of market participation. The simultaneous choice of the explanatory variables has been
driven not only by the nature of the econometric model used, Heckman two step, whereby the omission in the second
stage would have meant treating these variables as instrument for selection bias, but also by the uncertainty on
whether these two marketing decision are taken simultaneously or sequentially.
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Section 3. Market participation in GLSS 4, 5 and 6

Farmers in the sample participate quite actively in the market. On average about 77-

78% of the sample sold any output in the market during 12 months preceding the survey

periods across all rounds of GLSS. These rates are much higher than what previous

studies have observed. However, this result is somehow expected as, differently from

previous analysis, the market participation definition used here is much broader,

including any crop produced and sold by anyone in the household. When differentiating

by type of crops, the data show, in line with the expectations, that market participation

rates are lower for staple crops than for cash crops, such as cocoa (Figure 2).

Figure 2 Market participation rates,

selected crops
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Across location and time, market participation rates appear quite similar and stable,
although some regional differences can be pointed out. Overall, the highest market
participation rates can be observed in the Brong-Ahafo and Northern regions and in
forest agro-ecological zones, where, however, a decline from 1998 to 2013 can be
noticed. Conversely, in other regions, such as Greater Accra, Eastern and Ashanti
market participation rates have increased through time (Figure 3, Figure 4), maybe due
to their closeness and better connection to the main shipping, packaging and marketing
facilities developed in the past years in the Tema harbour, in Accra. Finally, the lowest
market participation rates are observed in the Upper East region, with a minimum of
36% during 2012/2013. The rates have been declining since 1998/99 when the average
market participation rate was about 68%, possibly due to the occurrence of serious
agricultural stressors since 2004 (ASIS, 2014)°. Figure 5 shows the distribution of the
Household Commercialisation Index. The figure shows that, differently from the trend
of market participation rates observed above (Figure 4), the extent of market
participation among market participants has increased through time (from 35% in
GLSS4 to 39% in GLSS 5 and 46% in GLSS 6).

Figure 5 Household Commercialisation Index, market participants
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kernel = epanechnikov, bandwidth = 3.9295

® A detailed discussion of these results can be found in the Appendix 1.3.
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The location disaggregated distribution in Figure 6 confirms this trend'®. Hence, the
extent of market participation, i.e. commercialisation, is observed to have increased

steadily from 1998/99, both within regions and agro-ecological zones.

Figure 6 Commercialisation index, by region and agro-ecological zones
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Table 2 presents some summary statistics of selected household and community level
characteristics that have been used in the literature to explain market participation
behaviours. The data show that market participants are mainly men, not necessarily
older or better educated than non-market participants. Similarly, household size does
not seem to differ that much across market participation status and time. On the other
hand, farm labour, defined as the number of household’s members working on their

own farm, is consistently higher for market participants.

Farm size is usually bigger for sellers (i.e. market participants), which could explain
why more household’s members are engaged in farming activities on their own farm,

but it is only significantly different from non-market participants at aggregate level and

1% Only GLSS6 reports observation for the agro-ecological zone GAMA, Greater Accra Municipality. This is why the
figure only has GLSS 6 data.
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for the period 2005/06. However, the size of the farm owned as well as land ownership
are both significantly higher across the three surveys.

A higher degree of production diversification is observed for market participants, who
are less often food only producers. No significant difference is, instead, observed about
processing activities. Market participants do not seem to be engaged in processing

activities more or less than non-market participants.

Similarly, the access to substitutes for crop cash income, such as livestock, credit and
non-farm income is observed to be not significantly different for market participants,
aside from the access to credit which is consistently higher compared to non-market

participants.

Among measures of fixed transaction costs, the summary statistics show that market
participants own more commonly communication and transport assets, such as radio
and bicycle, which could suggest that farmers who participate in the market may be

facing lower costs in accessing market information.

As for proportional transaction costs, or transportation and marketing per unit costs, the
statistics show an unclear pattern, as market participants are located generally further
away from periodic markets than non-market participants. Figure 7 shows the
distribution of the distance to the periodic market for non-market participants and
market participants and it also seem to suggest that, over the pooled sample, market
participants are located further away from a periodic market. This distance seems to
increase with time, as the major differences between market participants and non-
participants can be observed for the last round of GLSS (2012/13; in grey in Figure 7).

This unexpected association between remoteness and market participation could cover a
simple location effect and if so a disaggregation at regional level should be able to
identify a consistent trend across time of different regions. However, Figure 8 which
disaggregates the distance to the market by region and by GLSS round, does not show a
clear pattern across regions that could explain the positive correlation between

remoteness and market participation.
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Table 2 Selected descriptive statistics

Total GLSS4 GLSS5 GLSS6

NMP? MP?2 NMP? MP?2 NMP? MP? NMP? MP?2

Mean Mean P-value Mean Mean P-value Mean Mean P-value Mean Mean P-value
Male head (0/1) 0.66 0.80 0.000*** 0.72 0.81 0.001*** 0.65 0.80  0.000*** 0.71 0.82  0.000***
Age head Years 47.87 46.74 0.013** 45.21 44,44 0.699 48.16 46.47  0.025** 47.05 47.63 0.299
Primary or lower education (0/1) 0.22 0.28  0.000*** 0.36 0.37 0.123 0.22 0.28 0.001*** 0.25 0.27 0.183
Secondary or higher education  (0/1) 0.14 0.12 0.965 0.04 0.10 0.746 0.07 0.05 0.055* 0.34 0.36 0.142
HH size # 4,54 5.03 0.000*** 5.39 5.60 0.862 4.33 4.86 0.000*** 5.13 5.61 0.002***
Farm labour® # 1.66 2.08 0.000*** 1.34 1.52 0.163 1.72 2.20 0.000*** 1.47 1.68 0.140
Farm size Ha 4.75 5.72 0.597 1.53 3.79  0.000*** 5.65 6.29 0.854 2.18 3.85 0.000***
Farm size owned Ha 0.19 0.92  0.000*** 0.25 0.99 0.038** 0.18 0.94 0.001*** 0.23 0.86 0.003***
Land ownership (0/1) 0.60 0.65 0.373 0.29 0.44 0.000*** 0.59 0.66 0.013** 0.62 0.63 0.085*
Food only producer (0/1) 0.56 0.31 0.000*** 0.56 0.27  0.000*** 0.54 0.30  0.000*** 0.62 0.33  0.000***
Processing (0/1) 0.33 0.34 0.489 0.82 0.81 0.692 0.19 0.23 0.059* 0.72 0.68 0.822
Livestock # 12.97 13.24 0.771 11.06 5.23 0.467 7.73 10.84 0.000*** 12.28 21.19 0.263
Access to non-farm income (0/1) 0.47 0.39 0.000*** 0.98 0.98 0.474 0.43 0.38  0.028** 0.61 0.44  0.000***
Credit (0/1) 0.31 0.37  0.000*** 0.37 0.45 0.176 0.25 0.33  0.001*** 0.48 0.53  0.001***
Radio (0/1) 0.62 0.74  0.000*** 0.51 0.61 0.007*** 0.65 0.77  0.000*** 0.54 0.63  0.000***
Bicycle (0/1) 0.30 0.34 0.077* 0.23 0.27 0.429 0.28 0.34 0.005*** 0.35 0.33 0.576
Distance to periodic market Km, community 6.13 6.99 0.003*** 15.08 12.48 0.751 5.63 5.91 0.621 7.52 10.56  0.000***
Daily market (0/1), community 0.17 0.14 0.199 0.17 0.20 0.832 0.18 0.14 0.158 0.15 0.11 0.798
Distance to extension officer Km, community 9.30 8.58 0.568 15.85 17.25 0.936 8.93 8.05 0.380 10.35 10.34 0.684
N 3,736 11,000 743 2,374 986 3,186 2,007 5,440

INMP=Non market participants
2MP=Market participants

®N. household’s members working on own farm
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Aside from location drivers, one other reason why a positive association between
remoteness and market participation is observed can simply be that the periodic market,
whose distance is reported in the surveys, is not the preferred location of market
transactions for the farmers included in the sample, who, maybe, sell their produce at
the local market, within the community of residence. However, even in this case,
comparing the existence of daily markets in communities where market participants and
non-participants are located does not provide useful insights. Hence, the summary
statistics in Table 2 show that the presence of daily markets in the community does not
differ between communities where seller and non-seller are located and, as such, it does

not help in explaining this unexpected association.

Another possible explanation of this odd relationship may be embedded in the
traditional Ghanaian specific marketing systems. As suggested by previous studies of
the Ghanaian marketing systems (e.g. Zanello et al., 2014) it may be possible that, also
in my sample, market transactions do not occur in what is commonly identified as
“market” (neither periodic nor daily) but they instead occur at the farm gate or via
market traders who collect directly from the community of residence of the supplier™.

Figure 9 summarizes the distribution at crop level of the preferred sale outlets and it
shows that, indeed, the most common sale outlets since the first round of the three
surveys are market traders and farm gate buyers, for the majority of the crops. Cocoa is
the only crop that stands out among all the other crops as it is mainly sold to state
managed trading organisations. Direct sales transactions to consumers are only rarely
chosen as preferred outlet and their relevance in the overall marketing systems is found
to decrease with time. On the other hand, the graphs also show that intermediaries, such
as market traders, often dominating the sale transactions of staple crops, whereas pre-

harvest contractors are more common for cash crops.

1 Although GLSS questionnaires do not allow for a direct comparison of type of markets (periodic and daily
markets) and main sale outlets, a question in the agricultural production distinguishes between the following main
sale outlets: pre-harvest contractor, farm gate buyer, market trader, consumer, state trade organisation and other sale
outlets.
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Figure 9 Preferred sale outlet-GLSS4, 5, 6
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Section 4. Econometric models

Following past literature, the preferred econometric models for the analysis of market
participation and its extent are probit for the discrete choice of selling or not and
Heckman two step for the decision of how much to sell (i.e. commercialisation or extent
of market participation). While the choice of the probit model is quite straightforward in
the case of bivariate analysis, the choice of the Heckman model has been driven by one
of the main limitations of the market participation analysis: self-selection or selection
bias. In the analysis of market participation, selection bias refers to the very likely
scenario that farmers who are market participants might be systematically different from
non-market participants and this difference necessarily affects the extent of their
participation, which is null in the case when farmers decide to not participate and cannot
be observed.

OLS produces biased and inconsistent estimates in presence of selection biases and, as
such, cannot be used. In alternative to OLS, other models have been used in the
literature, such as and double-hurdle approaches based on Tobit models, Heckman, and,

sometimes, switching endogenous regressions.

The Heckman two-step model is normally preferred to these other approaches as it
allows for fewer restrictions than other models require. More specifically, compared to
other MLE models, it relaxes the joint normality distribution of the error assumptions,
which makes model such as Tobit type 1 less preferable to Heckman. In addition, Tobit
models in the case of market participation would assume that “zero” values of the
commercialisation level associated with “non-participation” are the result of a rational
choice, i.e. non-participant farmers decide to sell “zero” in the market. Moreover, using
a Tobit model in the analysis of the extent of market participation would mean
assuming that transaction costs and other determinants affect in the same way and
direction both the discrete decision to sell or not sell (“zero”) and the extent of market
participation. Furthermore, as the decision to participate or not is only addressed in this
analysis in a dichotomous fashion, Heckman models can be also preferred to

endogenous switching regressions, which is often related to the investigation of
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alternative non-independent marketing regimes choices™. Finally, following Alene et al.
(2008), the two step procedure within the Heckman approach also allows the
investigation of the role that transaction costs play in non-participation, on the discrete

decision to participate and on its extent™.

Notwithstanding its advantages, one main difficulty in using the Heckman models is the
identification of exclusion factors that are deemed to affect the variable of interest only
through the selection equation. Selection biases can derive from observables and
unobservable factors. Unobservable factors are likely to affect this analysis as more
motivated, more dynamic and more able farmers could self-select into market
participation. It is well known that the choice of factors that could effectively capture
the selection on unobservable is as complicated and as fundamental as finding a good
instrument variable in any econometric analysis. Nonetheless, in the analysis of market
participation, the conceptual framework predicts that fixed transaction costs, such as
age, education and ownership of transportation and communication assets, should affect
only the discrete decision to participate in the market and not the decision on its extent,
i.e. commercialisation. As a consequence, those observable factors that are thought to
efficiently proxy for often unobservable fixed costs have been considered in the past
literature as valid candidate of identifier variables (IV) in the selection model*.

Aside from the selection bias, problems of endogeneity are deemed to affect this
analysis. The main variables that are more likely to be endogenous are the following:
access to credit, access to non-farm income and crop portfolio choices. It is highly likely
that there could be reverse causality between market participation and these variables. A

higher access to credit, for example, might have been caused by the decision to

12 For example, Goetz (1992) analyse the determinants of three regimes: being a net buyer, being a net seller or being
autarchic. In this paper | assume that there is a dichotomous decision and as such | keep my identification strategy as
simple as possible.

13 In order to validate my main results | have also estimated a Craggit — double hurdle model and a Tobit model. The
results are shown in Appendix 1.5. The results of the first tier of the double hurdle model (market participation) are
perfectly consistent with the probit estimations, while the analysis of the second tier (extent of market participation)
shows that in addition to the determinants identified in the Heckman procedure, food only production and distance to
extension officers become significant using this model. On the other hand, the results from the Tobit estimation show
that most of the explanatory variables are significant in the analysis of the extent of market participation. These
differences with my main results might be a result of the constraints described above. Nonetheless, considering the
amount of similarities in these estimations and my preferred models, | believe that the choice of probit and Heckman-
two step could be appropriate in this analysis.

4 Although no official statistical test is available, one way to ascertain the relevance of the IVs in capturing selection
bias, is to verify the significance of their coefficients in both the discrete and extensive decisions of market
participation. If significant in the former and not in the latter model, the variable under scrutiny could be possibly
considered a good instrument.
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participate and its extent. If the expected positive return of market participation on
living standards holds, the better economic status of market participants might have
facilitated access to credit. On the other hand, market participants might have borrowed
more money than non-market participants to support adoption of more marketable crops
or assets as well as to face transaction costs that sales activities often require. One
option to overcome this issue would be to use a lagged value of credit, two or three
years before market participation and its extent are observed. However, the
contemporaneous nature of the data used does not allow implementing this strategy.
Another possible solution would be to use an instrument variable that would predict the
effect of credit on market participation and its extent. However, the search for a valid
instrument might be very difficult considering the type of data that | am using and the
type of analysis that 1 am carrying out. It is indeed likely that all the most common
variables used to instrument for credit affect or are affected by market participation as
well®,

A similar problem can be caused by the access to non-farm income and crop portfolio
choices. A higher intensity of market participation could allow a higher access to non-
farm income and vice-versa, via the adoption, for example, of more marketable crops.
Controlling for access non- or off-farm income is part of the traditional conceptual
market participation and as a consequence | will follow the literature including it in my
main specification™®. Nonetheless, in order to ascertain the degree of distortion caused
by these problematic variables, | have estimated different specifications of the model of
both market participation and commercialisation with and without these potential
endogenous variables. The results, in the Appendix 1. 6, show that the significance, the
size and the direction of the coefficients of the majority of the other covariates and
especially the variable of interests, transaction costs, do not seem to be affected by their
inclusion or exclusion. Thus, although acknowledging the unsolved endogeneity
problems in the model | feel confident in including these variables in the final
specification as their contribution to the interpretation of the effect of the variables of

interests is somehow minimal.

15 past studies use, for example, farm size, land ownership and other farm characteristics as instrumental variables for
access to credit. These variables are most likely to be relevant in the market participation equation (Beke, 2011,
Diagne and Zeller, 2001).

18 It is probably worth mentioning that these variables are included in the model only as controls for both the analysis
of market participation and its extent.
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Section 5. Results

5.1 Determinants of market participation

Table 3 shows the results of the marginal effects of the probit estimation of market
participation. Model (1) does not include measures of fixed transaction costs, aside from
age and education. Model (2) includes all fixed transaction costs as measured by
ownership of radio and bicycle and model (3) also includes proportional transaction
costs. All of the specifications include regional and year dummies.

The results in Table 3 show that common determinants of market participation are also
relevant in this analysis. For example, the gender of the household’s head is highly
significant and positively associated with market participation, supporting the argument
that men are more