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Access
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An information systems-adapted Contingent Valuation survey was used to assess smallholder
farmers’ perceptions and the premium they are willing to pay (WTP) to get mobile phone-
based information on market prices and product quality to overcome the recurrent
information asymmetry issues in the chain. The investigations, consisting of an exploratory
case study in Ghana followed by a survey with 285 observations in Benin, demonstrated
that market information asymmetry indeed leads to lower prices for farmers. In Ghana,
market price alerts through mobile phone messaging allowed decreasing transaction costs
for farmers from US $2 to US $150 per transaction. In Benin, most farmers who are using
mobile phones are WTP a premium of up to US$2.5 per month to get market price and
quality information. Econometric models showed that decisive factors for the premium to
be paid include farm location, market channel, profit margin, contact with agricultural
extension services and technical support from buyers. The study suggests a multi-
stakeholders’ platform for an efficient and sustainable mobile phone-based market
information system in agri-food chains.

Keywords: information asymmetry; market information; food quality; willingness to pay;
pineapple

1. Introduction

Recent trends toward higher food-safety standards and stricter traceability requirements in key

importing countries of agricultural products increase the information asymmetry between buyers

and producers, thereby raising the bar for smallholders entering such markets due to high com-

pliance costs (Suzuki, Jarvis, & Sexton, 2011). Information asymmetry refers to the fact that

many transactions are characterized by incomplete, imperfect or unbalanced information

among the transacting parties (Claro, Zylbersztajn, & Omta, 2004; Williamson, 1985). The

quality and safety attributes of agricultural produce depend on how they were grown in the

field, for instance, by organic farming or by conventional farming using chemical fertilizers, pes-

ticides and herbicides. Such information is obviously known to the farmers (male or female) but

not to third parties, because the cultivation practices cannot be determined simply by looking at

the final product (Mikami & Tanaka, 2008). In contrast, buyers in the markets are much better

informed about market prices and their fluctuations than farmers.

This issue of information asymmetry becomes more important when there are more interme-

diaries (collectors, middlemen, wholesalers and retailers) along the supply chain. If price
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information is distributed asymmetrically between farmers and buyers, the market for agricul-

tural products may fail to achieve an efficient resource allocation because of moral hazard or

adverse selection (Akerlof, 1970; Holmstrom, 1979; Özer & Wei, 2006; Resende-Filho &

Hurley, 2012). These informational problems could be avoided if farmers had the possibility

to access accurate market information, such as the current price (Mikami, 2007). Reducing

the information asymmetry between farmers and buyers will contribute in equitable distribution

of value-added and generated income along the value chain. With higher price, farmers may be

able to increase their profit, while high information asymmetry between farmers and buyers

results in low purchasing price for farmers (Mendelson & Tunca, 2007).

The introduction of mobile phones has brought new possibilities for people to communicate

and share information, for instance, on markets and services. The impact of this development is

helping to break down the urban2rural divide in African countries. For example, in Ghana,

farmers in Tamale are able to send a text message to learn about maize, pineapple and

tomato prices in Accra, over 433 kilometers away. In Niger, day laborers are able to call

acquaintances in Benin to find out about job opportunities without making the US$40 trip

(Aker & Mbiti, 2010). In Kenya, those affected by HIV and AIDS can receive daily text mess-

ages, reminding them to take their medicines on time (Pop-Eleches et al., 2011). Citizens in

countries as diverse as Kenya, Nigeria and Mozambique are able to report on violent confronta-

tions via text messages to a centralized server that is viewable, in real time, by the entire world

(Aker & Mbiti, 2010). In Benin, data have been collected for decades on market prices of food

products (WFP, 2011) but this information fails to reach users (farmers, traders and processers)

at the right time in an accessible and usable manner. On the one hand, research comes up with

interesting findings on strategies to promote agriculture extension service toward farmers, but

on the other hand, it is unclear how this information must be managed. Therefore, it was inves-

tigated if and how the mobile phone can be used in the pineapple chain, which is one of the

promising export crops in Benin where these challenges are present and limit access to high-

income markets by smallholder farmers because of the quality norms and standards barriers

faced.

Although the increased flow of information can potentially benefit the marketing of all kinds

of crops, it has been proved that it has a larger impact on reducing information asymmetry on

market prices for perishable products, the quality of which is strongly related to the freshness

at the time of exchange (Kalyebara, Nkub, Byabachwezi, Kikulwe, & Edmeades, 2007; Muto

& Yamano, 2009). The new flow of information made available by mobile phones in African

countries can help farmers and traders by providing accurate market information, allowing

them to transport and trade their perishable products quickly and to avoid spoilage. Access to

information by mobile phone can also help farmers to decide whether or not to accept the

price offered by traders by obtaining price information from other sources.

In most Sub-Saharan African (SSA) countries, the mobile phone service that provides accu-

rate and up-to-date market information is financially supported by government, development

projects, investment programs and international partners for development (Donner, 2009;

Donner & Escobari, 2010; Kizito, 2011). In Mali, for instance, contracting for the provision

of market information is at the national level, but with a mix of funding sources from public

and private sectors (Kizito, 2011). In most cases, these services are not sustained after the devel-

opment and investment programs finish.

There is a lack of empirical evidence in the literature regarding the following questions: (1)

to what extent are smallholder farmers able and willing to pay (WTP) a premium to get these

market information services (excluding external subsidies)? and (2) does market (price and

quality) information asymmetry really matter in supply chains? The answers to these questions

could inform the design and viability of a short message service (SMS)-based framework for

2 D.-D.A.A. Arinloye et al.
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market information systems (MISs) that are easily accessible for smallholder farmers in less-

developed countries.

This paper first draws on an exploratory case study undertaken in Ghana – a country with

many years of experience of mobile phone-based MIS management – to gain insights into small-

holders’ perceptions on an SMS-based MIS. The lessons learnt from Ghana were used to design

a survey to investigate the premium that pineapple farmers in Benin would be WTP for receiving

an SMS-based service detailing price (hereafter called price-SMS) and product quality infor-

mation, such as standards, input and disease (hereafter called quality-SMS). The outcome of

this study is used to formulate policy and development recommendations for improving small-

holder pineapple farmers’ market access.

The remainder of the paper is organized as follows. First, it contrasts radical and incremental

innovations in the context of mobile phone use. Second, it explains the shift from traditional to

modern communication systems (emphasizing the use of mobile phones as market information

tools) as the population’s dynamic capability. Third, it presents the analytical framework,

models and hypothesis, and explains the methods used for data collection and analysis.

Fourth, it presents the major findings and lessons learnt from Ghana and the major findings of

the econometric analysis of farmers’ willingness to pay for price-SMS and quality-SMS in

Benin. Finally the last section discusses implementation strategies and the implications for

policy and practitioners.

To better understand the contribution of the present paper to the current debates on the com-

munication systems and roles of information and communication in Sub-Saharan Africa’s agri-

cultural sector, the following section presents a thorough literature review on African

communication systems, the use of cell phone in agriculture in Sub-Saharan countries and the

knowledge gaps which still need to be filled.

2. Literature review on communication systems in African countries

In the area of information and communication technologies (ICT), there are observable changes

in generational behavior in developing countries, showing a potential for the acceptance and

adaption of new market information diffusion systems such as price-SMS and quality-SMS.

In African culture, three main generations of communication systems are distinguished: the tra-

ditional, the contemporary and the modern.

Studies on traditional communication systems in African countries mostly characterize them

as dominated by illiteracy and a strong reliance on unwritten communication (Wilson, 1987;

Yankah, 1989). Generally the traditional communication systems involve news reporters, corre-

spondents, newsagents, messengers (emissaries), spokesmen (or women), envoys (ambassa-

dors), contact-men, couriers, postmen, broadcasters, heralds, town criers, traditional emissary

newsmen and theater workshops (Wilson, 1987). These traditional communication systems

still today provide many of the information needs of rural areas, which represent over 70% of

the population. In SSA, traditional communication systems remain a trusted source of infor-

mation, which is being complemented with newly introduced ICTs. They remain a continuous

source of information, entertainment and education, used in societies that have not been

seriously dislocated by western culture or other external influences, as is the case in many

parts of the world.

The second generation of communication systems has played a major role in diffusing

information to rural communities, and has much more potential. This generation includes com-

munication media such as television, radio, printed material, video, films, slides, pictures,

drama, dance, folklore, group discussions, meetings, exhibitions and demonstrations. These

media have been (and still are) used to speed up the flow of information, not only in

Information Technology for Development 3
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African countries but over the whole word. This generation of communication media has been

used very successfully in less-developed countries, and rural radio has played a particularly

important role in delivering agricultural messages, weather and market information

(Munyua, 2000a, 2000b).

The latest generation of communication systems includes e-business, the mobile phone and

computer-based ICTs (Anandaraja, Sriram, Kathiresan, Sebastian, & Vadivel, 2009; Horikawa,

Takeno, & Sugawara, 2008; Krishna Reddy & Ankaiah, 2005; Parikh, Patel, & Schwartzman,

2007; Teoh, Low, & Raphael, 2008). Access to, and use of, mobile telephony in SSA has

increased dramatically over the past decade. From 2000 to 2010, the proportion of inhabitants

having a mobile phone subscription rose from 0.8% to 79.9% in Benin, and 0.7% to 71.5% in

Ghana. Mobile phone subscriptions in SSA increased by 49% annually between 2002 and

2007, compared with 17% per year in Europe. The population covered by a mobile phone

network reached almost 77% in Ghana, and 90% in Benin in 2010 (World Bank, 2010;

World Bank & ITU, 2012). This spread of mobile phones has significantly contributed to a

reduction in communication costs, allowing individuals and firms to send and obtain infor-

mation on a variety of economic, social and political topics very quickly and cheaply.

Several studies have shown that the reduction in communication costs associated with

mobile phones has induced significant economic benefits, by improving agricultural and

labor market efficiency and producer and consumer welfare (Aker, 2008; Jensen, 2007;

Klonner, Goethe, & Nolen, 2008). Mobile phones are evolving from simple first-generation

communication tools into service delivery platforms. This is changing perceptions about the

development potential of mobile phones: from a technology that simply reduces communi-

cation and coordination costs to one that can transform lives through innovative applications

and services.

Much has also been written on the role of ICTs in Africa, with a special focus on factors

that affect the spread of mobile coverage and the impact of the mobile phone use on pro-poor

labor market access, employment creation and health-care (Aker, 2008; Bosch, 2009; Brouwer

& Brito, 2012; Buys, Dasgupta, Thomas, & Wheeler, 2009; Lawson-Body, Willoughby,

Keengwe, & Mukankusi, 2011; Maranto & Phang, 2010; Porter, 2012; Porter et al., 2012).

Donner (2008) and Aker and Mbiti (2010) argued that economic research on smallholders’

adoption and use of mobile phones in less-developed countries has been limited, while in

Uganda, Muto and Yamano (2009) found an increased sales of banana in remote communities

after the expansion of mobile phone coverage. According to them, the mobile phone coverage

expansion seems to induce the market participation of farmers in remote areas especially for

perishable crops. In Ghana traders have been able to reduce food spoilage by efficient market-

ing using mobile phones (Overa, 2006). A telephone survey of mobile phone users in

Mozambique (Brouwer & Brito, 2012) revealed the highest adoption rate with men and

urban areas (capital city) and that the prepaid telephone plans have made basic cellular

service affordable, while the lack of rural infrastructure stills reduces the access of a majority.

Using price information from 395 traders in Niger, Aker (2008) found that mobile phones

reduce grain price dispersion across markets by a minimum of 6.4% and reduce intra-

annual price variation by 12%. Aker came up with the conclusion that mobile phones have

a greater impact on price dispersion when markets are farther apart or connected with

unpaved or paved roads.

Most of these studies have not considered the perceptions of subscribers and the premiums

they are able and WTP for a mobile phone service that can supply market information to rural

and peri-urban areas, nor have they considered the roles of cell phones in market information

asymmetry reduction. The present study aims to fill this gap by providing empirical evidences

on farmers’ willingness to use a mobile phone to supply and receive market and quality

4 D.-D.A.A. Arinloye et al.
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information on agricultural products and also assess its feasibility in Benin. The following

section presents the methods and approaches used.

3. Research approach and method

3.1 Analytical framework

Contingent valuation (CV) is a survey method generally used to place monetary values on pro-

ducts or services for which market prices do not exist or do not reflect their social value.

Respondents are presented with a hypothetical but realistic scenario and questions are

asked about the maximum amount of money they would be WTP for an amelioration of

the status quo, or the minimum amount they would be willing to accept to compensate for

a deterioration of the status quo (Carson et al., 2003; Ouma, Obare, & Staal, 2003). According

to economic theory, when confronted with a possible choice between two or more bundles of

goods, agents have preferences for one bundle over another (Carson, Flores, & Mitchell, 1999;

Mitchell & Carson, 1993). This is because economic agents seek to maximize their overall

level of satisfaction or utility (Carson et al., 2003; Ouma et al., 2003). These assumptions

have important implications for the CV approach. From the utility function, the probability

that a respondent will give a positive answer to a proposed change – i.e. start using his or

her mobile phone for receiving and sending market information – is based on the probability

that their utility will be greater than at present. This can be summarized using the following

equation:

Pi(fully agree) = Pr {�Ui1 + 1i1 ≥ �Ui0 + 1i0}

= Pr {�Ui1 − �Ui0 ≥ 1i0 − 1i1}.
(1)

Alternatively, the probability that the respondent will disagree (and prefer the status quo) is

represented as follows:

Pi(quo) = Pr {�Ui1 + 1i1 , �Ui0 + 1i0}

= Pr {�Ui1 − �Ui0 , 1i0 − 1i1},
(2)

where Pi(fully agree) stands for the probability that respondent i fully agrees to pay for the proposed

change and Pi(quo) the probability that he will prefer the status quo. �Ui0 represents the respon-

dent’s total utility at the reference level (i.e. status quo where he has not started using the

offered service). �Ui1 stands for the ex-ante (foreseen) utility of the respondent if he accepts

the proposed change. $\varepsilon _{i0} $$$$\varepsilon _{i1} $ are error terms.

The CV method was initially developed in the environmental economics to assess the value

of intangible items. It has subsequently been used in a variety of situations to provide a guideline

for setting a price for an intangible good or service (Carson, 2000; Carson et al., 1999, 2003).

Drawing from the existing literature, CV was found appropriate to address the multiple-level

ordered responses of pineapple farmers WTP for mobile phone-based market information.

Such a multiple-level CV, using an ordered approach, has been used in different fields of

research. Very few applications (Caspary & O’Connor, 2003; Oduh, 2012) were found in the

domain of MIS applied to modern communication technologies – such as by mobile phone –

in agri-food sectors in less-developed countries where there is strong information asymmetry.

The present research contributes to filling this gap.

Information Technology for Development 5
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3.2 Models and hypothesis

The analytical framework used in the present study is built around three complementary methods

of econometric modeling. We first estimated the determinants of mobile use (using a probit

model to take selection bias into account). In the second stage the factors relevant to explaining

farmers’ willingness to pay for MIS were assessed, using an ordered probit model. Finally the

extent to which farmers are ready to pay an affordable price for this service was estimated

using a censured tobit model approach. This section presents a detailed explanation of each

of these analytical approaches.

In general, the endogeneity issue related to the difficulty of disentangling the effect of using

a mobile phone (or not) on the willingness to pay for an MIS is a key determinant in the analyti-

cal framework. Hence, rejecting the null hypothesis by observing the significance of the expla-

natory variables in the model may not imply any causality in terms of farmers’ effective WTP.

A third driver – the use of a mobile phone – may also affect the dependent variables, inducing

a spurious correlation and a selection bias that may lead to erroneous conclusions. The presence

of this bias can be tested for by including a sample selection term in the regression. To take

account of a possible sample bias that may be related to the inclusion or not of mobile

phone users in the model, we first ran a probit model to generate the inverse Mill’s ratio

(IMR) (Greene, 2008; Verbeek, 2008), which was later on included in the ordered probit and

tobit models.

For the probit model, we define the dependent variable as a dummy with a value of 1 if the

farmer has an operating mobile phone and 0 if not. Following White (2004) this leads to a “selec-

tion equation” presented as follows:

Z∗
ij = g0i + gij

∑
Wij + mj, (3)

where Z∗
ij is a variable defining whether the farmer has already access to (and uses) a mobile

phone or not, and Wij presents a set of explanatory variables. The IMR is then generated from

the parameter estimates of the probit regression of Equation (3).

In the second step, using only the observations of farmers who have and use this technology,

and including the IMR as a dependent variable, we estimated the WTP ordered probit (Equation

(6)) and tobit (Equation (7)) models.

For the WTP ordered probit, the general analytical framework consists of the following

equation:

Yij = a0i +
∑

aijXij + 1j, (4)

where Yij is the target-dependent variable (with five-level Likert-scale responses), Xij is a set of

control and dependent variables and 1j is a vector of error terms. More specifically, the null

hypothesis is that all the slope coefficients of the explanatory factors (Xij) are equal to zero

(H0: aij ¼ 0). The basic assumption is that a farmer will only express a WTP if he has an oper-

ational mobile phone.

While Yij ¼ s (with s ¼ 1–5) implies that the equation has been precisely measured, there

exists an unobservable (latent) variable Y∗
ij , such that hs−1 ≤ Yij , hs with s ¼ 1–5. Following

Verbeke and Ward (2006), farmers’ WTP for the mobile phone-based MIS is expressed as

6 D.-D.A.A. Arinloye et al.
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follows:

Yij =

1 ⇒ strongly disagree ⇒ if h0 = −1 ≤ Y∗
ij , h1,

2 ⇒ disagree ⇒ if h1 ≤ Y∗
ij , h2,

3 ⇒ indifferent ⇒ if h2 ≤ Y∗
ij , h3,

4 ⇒ agree ⇒ if h3 ≤ Y∗
ij , h4,

2 ⇒ strongly disagree ⇒ if h4 ≤ Y∗
ij , h5.

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

(5)

The variable Yij is observed only when Z∗
ij is larger than zero (Equation (3)). Hence, the

expected farmers’ WTP, premised upon the possession of a working mobile phone in the

ordered probit model, is expressed as:

E(Yij|Z∗
ij . 0) = a0i + aij

∑
Xij + sij

f(XP
i ai)

F(XP
i ai)

+ 1j, (6)

where f is the probability density function of a univariate normal distribution and F is the cumu-

lative distribution function. The term f(XP
i ai)/F(XP

i ai) is the IMR.

To assess the WTP for mobile-based MIS, farmers were asked the amount of money they

would be willing to spend to get that service. If they did not express a WTP of any premium,

the measure of desire is zero (Paolisso, Hallman, Haddad, & Regmi, 2001). Following

Maddala and Lahiri (2006), the estimated tobit model is expressed as follows:

E(pij|Z∗
ij . 0) = b0i + bij

∑
Xij + sij

f(XP
i ai)

F(XP
i ai)

+ 1j, (7)

where pij is the amount of money i that farmer j is ready to pay to get or supply market infor-

mation using a mobile phone (assuming current possession of an operational mobile phone)

(Z∗
ij . 0), Xij is the set of explanatory variables that are hypothesized to affect the amount

that farmer j is WTP, bij is the parameter to be estimated and 1j the error terms’ vector.

If the IMR has a significant coefficient in both Equations (6) and (7), this means that running

the regression models without differentiating between farmers who are using a mobile phone

from those who are not – as a basic condition – would have led to selection bias. Before

running the econometric models, each variable was checked for normality using Skewness

and Kurtosis tests (D’agostino, Belanger, & D’Agostino, 1990).

From the literature, several factors (Xij) are hypothesized as affecting farmers’ willingness to

adopt innovations (Adegbola & Gardebroek, 2007; Adesina, Mbila, Nkamleu, & Endamana,

2000; Adesina & Zinnah, 1993; Binam, Tonyè, Nyambi, & Akoa, 2004; Feder, Just, & Zilber-

man, 1985; Herath & Takeya, 2003; Sall, Norman, & Featherstone, 2000). These factors include

socio-economic characteristics, such as age, farming experience and income or profit (Adegbola

& Gardebroek, 2007; Adesina & Zinnah, 1993; Arinloye, Adegbola, Biaou, & Coulibaly,

2010a). The farmers’ dynamic capability, i.e. their aptitude to be flexible in response to the

market and environment changes, is also a determinant (Clark & Fujimoto, 1991; Wang &

Ahmed, 2007; Woiceshyn & Daellenbach, 2005). The awareness level, which is determined

by contact frequency with extension agents and support received or membership of an associ-

ation, has also been found to significantly affect farmers’ willingness to change (Adegbola &

Information Technology for Development 7
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Table 1. Descriptions of variables and hypothesized signs.

Variables Description Value Hypothesisa

Dependent variables
Use mobile phone Do you have/use a mobile phone? 1 ¼ yes; 0 ¼ no
WTP price info

SMS
Are you willing to pay for sending/

receiving marketing
information (price, offers) via
SMS?

1 ¼ strongly disagree; 2 ¼
disagree; 3 ¼ indifferent; 4 ¼
agree; 5 ¼ strongly agree

WTP quality info
SMS

Are you willing to pay for sending/
receiving quality information
(standards, input and disease)
via SMS?

1 ¼ strongly disagree; 2 ¼
disagree; 3 ¼ indifferent; 4 ¼
agree; 5 ¼ strongly agree

Premium for
quality info

How much are you willing to pay
for quality information
(standards, input and disease)
via SMS?

Continue (FCFA/month)b

Premium for price
info

How much are you willing to pay
to send/receive pineapple
information (price, offers) via
SMS?

Continue (FCFA/month)b

Independent variables
Socio-economic and farm characteristics
Age Farmer’s age Continuous +/2
Education Education level of farmer 0 ¼ no (in)formal education; 1 ¼

primary school/informal
literacy; 2 ¼ middle school, 3
¼ high school, 4 ¼ university
level

+

Experience Years in pineapple farming Continue +
Dynamic

capability
Have you ever changed your

farming practices in response to
market or environment changes
to satisfy your buyers?

1 ¼ yes; 0 ¼ no +

Profit margin What was your pineapple
production profit margin for the
last cropping campaign (000
FCFA)c?

0 ≤ 0 FCFA (losses); 1 ¼ 0–100;
2 ¼ 100–500; 3 ¼ 500–1000;
4 ¼ 1000–5000; 5 ≥ 5000

+

Farm size Pineapple farm size in hectare 1 ¼ large scale (.5 ha); 2 ¼
medium scale (1–5) ha; 3 ¼
small scale (,1 ha)

+

Pineapple ratio Proportion of pineapple land over
the total covered land size –
farm specialization

Continue (0–1) +/2

Market attributes +
Info-time Time spent to get reliable market

information
Number of days +

Distance Distance from farm to the central
urban market

1 ≤30 km; 2 ¼ 30–60 km; 3 ≥
60 km

2

Bargaining power Bargaining power of the farmer
with buyers

1 ¼ low; 2 ¼ medium; 3 ¼ high 2

Market channel
Local market Selling pineapple to local markets 1 ¼ local market; 0 ¼ otherwise 2
Export market Selling pineapple to export

markets
1 ¼ export market; 0 ¼

otherwise
+

(Continued)
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Gardebroek, 2007). The institutional environment and market context in which farmers are

embedded also determine their decisions about whether or not to adopt a new technology (Adeg-

bola & Gardebroek, 2007; Thangata & Alavalapati, 2003). Detailed descriptions of these vari-

ables as included in the models and the hypothesized coefficient signs are presented in Table 1.

3.3 Data and methods

Data used in this study were collected in two phases. First, an exploratory case study (Yin, 1994)

was undertaken in Ghana, predominantly to understand Ghanaian experiences in managing

market information with smallholder farmers using mobile phone SMS, and to learn how sub-

scribers perceive and appreciate this innovation in the agri-food sector. During this case

study, 45 key informants were interviewed using a non-structured protocol. Those key infor-

mants included farmers and farmers’ organization leaders (25), as well as 20 market-support

and quality-control services agents. Lessons leant from Ghana were used to design a survey

in Benin on willingness to pay for price-SMS and quality-SMS.

In Benin, data were collected with a pre-tested, semi-structured survey questionnaire, which

consisted of a combination of closed questions, Likert scales with a five-point format (Allen &

Seaman, 2007; Jamieson, 2004) and open questions. Figure 1 shows the mobile phone network

of one mobile phone operator (MTN#) in Benin (MTN-Benin, 2012). It shows that most of the

subscribers are located in southern Benin where our study was undertaken. From the literature

(Arinloye et al., 2010b, 2012) we know that more than 95% of pineapples produced in Benin are

from southern Benin, in particular the Atlantique Department. Respondents were selected from

this area, using a randomly stratified sampling scheme (StatPac, 2010). The criteria used were

the acreage under pineapple cultivation in 2009 (differentiated into small scale (,1 ha),

medium scale (between 1 and 5 ha) and large scale (.5 ha)), the supplied market channels

(local or export markets), the location of the pineapple farm (i.e. distance to the main market

center in Cotonou, see Figure 1) and the support of extension agents. Farmers were contacted

Table 1. Continued.

Variables Description Value Hypothesisa

Institutional support
Public support Contact with public extension

agents
1 ¼ yes; 0 ¼ no +

Market support Receiving support to access
market (selling)

1 ¼ strongly disagree; 2 ¼
disagree; 3 ¼ indifferent; 4 ¼
agree; 5 ¼ strongly agree

+

Quality support Receiving support for pineapple
quality improvement

1 ¼ strongly disagree; 2 ¼
disagree; 3 ¼ indifferent; 4 ¼
agree; 5 ¼ strongly agree

+

Farming support Receiving support for farming
systems improvement

1 ¼ strongly disagree; 2 ¼
disagree; 3 ¼ indifferent; 4 ¼
agree; 5 ¼ strongly agree

+

Input support Receiving support to access inputs 1 ¼ strongly disagree; 2 ¼
disagree; 3 ¼ indifferent; 4 ¼
agree; 5 ¼ strongly agree

+

aExpected correlation with dependent variables.
bPrice in Franc de la Communauté Financière d’Afrique (FCFA)/month is generated by asking farmers the amount they
are WTP per SMS times the frequency of sending/receiving SMS in a month. The threshold of total amount per month is
fixed during the survey at a maximum of 4000 FCFA (US$7.96) following World Bank (2010).
cUS$1 ¼ 502 FCFA during data collection in 2009.
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with the assistance of the agricultural extension services agents, who provided the names and

addresses of lead farmers in the villages where they intervene. The second source of information

on pineapple farmers was the pineapple producers’ association and councils.

After data collection, incomplete questionnaires and non-qualifying respondents (i.e.

farmers who did not provide accurate information) were eliminated, resulting in a final list of

285 observations. For data analysis we combined both descriptive and econometric approaches.

To design the WTP questions and assess the premium that farmers are WTP, we set a

maximum affordable amount in order to avoid exaggerated and uncontrolled answers from

respondents. The amount that was fixed was based on a World Bank (2010) survey that estimated

the affordable tariff for a prepaid mobile phone to be US$8 per month in the sub-region. This

served as a reference to fix the maximum premium threshold at 4000 FCFA (US$7.96) per month.

A correlation matrix and the descriptive statistics of the variables included in the models are

presented in Table 2. The table shows the Pearson correlation coefficients, which measure the

strengths of the linear association between variables. According to the results, the correlation

coefficients are less than 0.4, generally indicating weak relations (Peters, Covello, & McCallum,

1997). This clearly shows that the variables are sufficiently independent to be modeled without

multicollinearity problems (Verbeek, 2008). We used STATA SE software, which also con-

trolled for the models’ robustness – using the robust option. The Robust standard errors are

reported in Tables 3 and 4.

4. Results and discussion

4.1 Mobile phone-based MIS experiences in Ghana: Esoko case study

The exploratory case study in Ghana was aimed at gaining insights into smallholders’ percep-

tions about an existing SMS-based MIS. Esoko – formerly known as TradeNet – is an

Figure 1. Mobile phone network in Benin with study areas, and distance to the main urban market in the
south of the country.
Source: Adapted from MTN-Benin (2012).
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Table 2. Correlation matrix and descriptive statistics of variables.

Variable Unit Min. Max. Mean S D V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

Dependent variables
Use mobile phone (0–1)a 0 1 0.87 0.34
WTP price info SMS (1–5)b 1 5 4.4 1.22
WTP quality info SMS (1–5)b 1 5 4.27 1.28
Premium for quality info Number 0 4000 1268 1137
Premium for price info Number 0 4000 1200 1109
Independent variables
Age (V1) Number 2.83 4.29 3.6 0.28 1
Education (V2) (0–4)b 0 4 1.05 1.04 0.21 1
Experience (V3) Year 2 40 9.99 5.08 0.46 0.03 1
Dynamic capability

(V4)
(0–1) 0 1 0.72 0.45 0.33 0.23 0.3 1

Profit margin (V5) FCFAc 0 5 2.29 1.07 0.33 0.28 0.37 0.31 1
Farm size (V6) Ha 1 3 2.33 0.7 20.4 20.11 20.26 20.16 20.4 1
Pineapple farm ratio

(V7)
Number 0.02 1 0.46 0.27 20.04 20.13 0.02 20.01 0.24 20.4 1

Info-time (V8) Number 1 30 1.66 2.39 0.03 20.07 0.08 0.12 0 20.07 20.07 1
Distance (V9) Number 17.9 81.4 49.98 21.1 0.07 0.22 0.05 0.27 0.26 0.02 20.06 20.07 1
Bargaining power (V10) (0–1)a 0 1 0.13 0.33 20.05 0.01 0.08 0.06 0.13 20.01 0.09 0.01 0.18 1
Local market (V11) (0–1)a 0 1 0.27 0.45 0.09 0.05 0.01 0.12 20.02 0.08 20.15 20.04 0.09 0.26 1
Public support (V12) (0–1)a 0 1 0.3 0.46 0.21 0.06 0.06 0.19 0.23 20.17 0.02 20.02 0.32 0.16 0.25 1
Market support (V13) (1–5)b 1 5 2.37 1.31 20.25 20.06 20.05 20.07 20.13 0.2 20.06 20.07 0.05 0.03 20.08 20.46 1
Quality support (V14) (1–5)b 1 5 3.6 1.26 0.17 0.08 0.2 0.13 0.34 20.19 0.07 20.1 0.16 20.03 20.08 0 0.06 1
Farming support (V15) (1–5)b 1 5 3.96 1.11 0.32 0.16 0.29 0.22 0.38 20.34 0.05 0.04 0.16 0.12 0.01 0.38 20.35 0.43 1
Input support (V16) (1–5)b 1 5 2.4 1.25 20.22 20.08 20.11 20.19 20.18 0.09 20.08 20.02 20.14 20.03 0.01 20.08 0.34 20.26 20.24 1

aDummy variables.
bCategorial variable.
cUS$1 ¼ 502 FCFA during data collection period.
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agricultural market information platform created in 2006 with the objective to disseminate

useful market information to smallholder farmers in less-developed countries. The organization

is active in 16 East and West African countries including Ghana (Esoko, 2012). It is a response to

the explosive growth of mobile services in Africa. Esoko is a private initiative based in Accra,

Ghana, supported by a team of over 60 local developers and support staff. Although the knowl-

edge that farmers have is often underestimated, there exists an asymmetry of information

throughout agriculture value chains, which unfairly rewards and favors some to the detriment

of others. To overcome this situation, Esoko assists smallholder farmers by providing them

with a package of weekly advisory services including current market prices, matching bids

and offers, weather forecasts, and news and tips (Figure 2).

How does the Esoko platform help Ghanaian farmers? When questioned, farmers answered

that the SMS services help them to improve their price negotiation capacities, find alternative

markets and enable them to sell timely at better prices. The platform provides automatic and

Table 3. Probit and ordered probit models output.

Variables
Use of phone

(PROBIT)
WTP quality-SMS

(OPRIBIT)
WTP price-SMS

(OPRIBIT)

Socio-economic and
farm
characteristics

Age 20.03 (0.01)∗∗ 20.02 (0.01) 20.02 (0.01)∗

Education
level

0.78 (0.19)∗∗∗ 0.05 (0.08) 0.08 (0.09)

Farming
experience

0.02 (0.03) 0.02 (0.02) 0.03 (0.03)

Dynamic
capability

0.32 (0.28) 0.27 (0.29) 0.01 (0.30)

Profit margin 0.46 (0.18)∗∗∗ 20.20 (0.13) 20.28 (0.15)∗∗

Farm size 20.99 (0.34)∗∗∗ 20.31 (0.18)∗ 20.40 (0.20∗∗

Ratio
pineapple
farm

21.12 (0.55) 20.25 (0.42) 20.43 (0.46)

Market attributes Information
time

0.01 (0.05) 0.02 (0.03) 0.01 (0.03)

Distance 20.01 (0.01)∗ 20.01 (0.01)∗∗∗ 20.01 (0.01)∗

Market channels Export market 0.25 (0.54) 0.15 (0.31) 0.23 (0.35)
Local market 20.06 (0.30) 20.60 (0.18)∗∗∗ 20.48 (0.19)∗∗

Institutional support Public support 1.63 (0.55)∗∗∗ 20.57 (0.21)∗∗∗ 20.55 (0.22)∗∗

Market
support

0.16 (0.14) 20.06 (0.07) 20.04 (0.08)

Quality
support

0.35 (0.16) 0.24 (0.06) ∗∗∗ 0.23 (0.08)∗∗∗

Farming
support

20.29 (0.19) 0.02 (0.08) 0.06 (0.09)

Input support 20.28 (0.14) 0.08 (0.07) 20.04 (0.08)
Constant 4.10 (1.59) – –

IMR 2 20.85 (1.81) 21.59 (1.98)
Observations 285 247 247
Wald x2 (df) 53.4(16)∗∗∗ 90.51 (17)∗∗∗ 53.46 (17)∗∗∗

Pseudo R2 0.38 0.14 0.12
Log pseudolikelihood 269.14 2212.93 2181.32

Note: Robust standard errors are in parentheses.
∗Significant at 10%.
∗∗Significant at 5%.
∗∗∗Significant at 1%.
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personalized price alerts, buy and sell offers, bulk SMS messaging and stock counts. Transaction

costs for farmers and traders have decreased by US$2–150 per transaction by significantly redu-

cing the role of middlemen to the most necessary ones or cutting them out of the transactions.

This service has transformed mobile phones into market bulletins and increased their utilities

beyond voice and text. It has succeeded mainly because it allows text messages to be sent

and received in several languages, including local languages, and provides real-time commodity

prices. Mobile phone applications include the provision of market information and electronic

trading platforms, where farmers and traders can access information on commodities being

(or to be) sold, their prices, the identity of their buyers and extension service messages.

Like all businesses, farming is based on having the right information at the right time.

Farmers need to know what crops to plant to obtain the best return on their investment of

time and money. Ghanaian farmers have shown interest in using their mobile phones to get a

good yield, and in accessing the appropriate fertilizers and pesticides to apply to their crops.

SMS-based market information is also helpful for buyers who sometimes have no information

about what is growing where and in what quantity. Esoko has been able to respond to this

demand by providing accurate and updated prices, offers and profiles. These data can be

accessed by any mobile phone user anywhere in the country covered by the mobile phone

network. SMS alerts are sent out either as they happen (offers to buy and sell) or on specific

days of the week (prices), depending on the subscriber’s preference. For farmers, text messages

Table 4. Marginal effects after Tobit models for expected premium to be paid (in FCFA) for quality- and
price-SMS.

Variables
Premium for quality-

SMS
Premium for price-

SMS

Socio-economic and farm
characteristics

Age 228.00 (8.49)∗∗∗ 235.84 (8.99)∗∗∗

Education level 26.68 (65.79) 244.79 (63.95)
Farming

experience
1.19 (15.60) 18.10 (17.03)

Dynamic
capability

370.89 (166.68)∗∗ 394.25 (166.43)∗∗

Profit margin 2183.34 (90.48)∗∗ 280.47 (83.43)
Farm size 2183.34 (155.86)∗∗∗ 2181.88 (150.04)
Pineapple farm

ratio
2867.14 (282.69)∗∗∗ 2187.15 (332.08)

Market attributes Information time 22.44 (26.20) 25.52 (19.38)
Distance 25.07 (3.68) 214.81 (3.17)∗∗∗

Market channels Export market 43.90 (232.75) 403.92 (213.43)
Local market 12.52 (157.17) 44.14 (167.96)

Institutional support Public support 536.10 (179.58)∗∗∗ 256.98 (153.40)∗

Market support 58.18 (49.86) 73.63 (48.50)
Quality support 330.11 (68.24)∗∗∗ 131.72 (65.36)∗∗

Farming support 223.75 (90.96) 75.23 (66.72)
Input support 23.03 (57.84) 25.54(55.02)

IMR 1523.01 (1297.60) 2747.16 (1750.9)
Observations 247 234
F-statistic (df1; df2) 4.98 (17; 230)∗∗∗ 4.13 (17;217)∗∗∗

Log pseudolikelihood 21849.15 21730.59

Note: Robust standard errors are in parentheses.
∗Significant at 10%.
∗∗Significant at 5%.
∗∗∗Significant at 1%.
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by phone were helpful in reducing costs for searching for information and significantly reduced

information asymmetry and misunderstandings with their buyers.

However, the major challenge expressed by illiterate farmers was that they always have to

ask the assistance of their children or neighbors to help them to read or send messages. In

rural areas this is sometimes coupled with a lack of infrastructure, such as electricity to

charge phones.

4.2 Information asymmetry and importance of mobile phone use by smallholder
pineapple farmers in Benin

As stated in the introduction, market information asymmetry is a major factor affecting farmers’

selling price in agri-food chains. As evidence, the price of pineapple at the farm gate is generally

very low compared to the price at which it is sold to consumers, even in the same area. For

example, our investigation shows that the price of 40 medium-sized pineapples of the Smooth

cayenne variety (i.e. about 50 kg) varies between 2500 FCFA (US$5) and 9000 FCFA

(US$18) at different periods on the local market, and can even reach 10,000 FCFA (US$20)

during Ramadan, the fasting period of Muslims, when demand is high. Farmers on average

only receive 3500 FCFA (US$7) of this. Medium and large-sized pineapples of the second

variety, Sugarloaf, were sold to consumers on local markets for prices between 1500 FCFA

(US$3) and 4500 FCFA (US$9) and this can reach 8000 FCFA (US$16) during Ramadan,

while the average farm-gate price is 2200 FCFA (US$4.3) for about 40 kg. This shows how vari-

able and unstable the market price can be in the same location. Farmers confessed to not being

aware of the prices at which traders resell their products. For instance, in the survey area, more

than 86% of farmers have no knowledge of the third buyer’s price of their products. According

Figure 2. Market price reception and offer in Ghana.
Source: Adapted from Esoko (2012).
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to them, the market prices remain an unrevealed confidential secret of the traders. The other 14%

of farmers who are (indirectly) informed about traders’ market prices either get the information

by traveling to these markets to sell other agricultural products, such as maize, cowpea, cassava,

etc., or by calling their relatives on these markets. This information asymmetry issue is

reinforced by their low bargaining power in pineapple transactions (Arinloye et al., 2012).

The consequence is that farmers do not know what pineapple farmers in other villages were

paid.

As witnessed in Ghana, an SMS-based platform that provides farmers with up-to-date market

prices and also asks questions and receives answers from a remote computer-based platform

could be a solution to these problems. This will allow farmers to have more information and

therefore more bargaining power in their transactions with traders. This platform can match

farmers’ queries with a database of information about prices in local, urban and regional

markets and send answers back to the farmers. Critical market information, such as price,

offers, inventories, questions and answers about diseases, can be uploaded and shared through

SMS by anyone with a mobile phone. The present study in Benin has shed light on farmers’

responsiveness to a mobile phone-based MIS.

First of all, it is important to know the proportion of smallholder farmers who have and are

currently using a mobile phone as a communication tool in the study area. Our result shows that

the use of mobile phone is widespread in the rural areas in Benin as reflected by the sample of

pineapple farmers. On average, 87% of the sample use a mobile phone (Table 2), a value which

does not differ much from the subscription proportion (80%) in SSA (World Bank & ITU, 2012).

This can be explained by the increasing network coverage in rural areas. As shown in Figure 1,

the population covered by Benin’s five service providers (MTN#, Moov#, BBCom#,

Libercom# and Glo#) in 2010 was estimated to be 90%, much higher than in SSA in 2009

when it was estimated at 53% (World Bank, 2011; World Bank & ITU, 2012). Several

factors can explain this high mobile phone adoption rate: falling communication costs (Sey,

2010), population density, increasing per capita income and, especially, competition among

mobile phone operators (as demonstrated by several authors (Aker, 2008; Aker & Mbiti,

2010; Demirhan, Jacob, & Raghunathan, 2006; Lin, Li, & Whinston, 2011).

In general, most pineapple farmers were positive about using their mobile phone to access

and supply market information (4.4 on a five-point scale). In other words, farmers (strongly)

agreed about using their mobile for receiving and supplying market prices, and offering their

products to potential buyers all over SSA (at least in the countries covered by Esoko).

Farmers also expressed a high level of interest (4.3 on a five-point scale) in using this tool to

get information that could help them improve their product quality and meet market standards,

such as information on agricultural practices, input supply, quality control and questions/

answers on disease control.

The descriptive statistics (Table 2) show that farmers are generally WTP an average

premium of 1268 FCFA (US$2.5) per month to get price-SMS and almost the same average

price (1200 FCFA � US$2.4) to receive quality-SMS. This shows that farmers are equally inter-

ested in both product price and product quality information.

4.3 Farmers’ willingness to pay for a mobile-based MIS in Benin

As presented in Table 3, the inverse Mills’ ratio was not significant for the WTP for either the

price-SMS or quality-SMS. This implies that there was no need to consider selection bias issues

by including users and non-users of mobile phone in the models. In other words, both current and

potential mobile phone users were highly interested in paying to get and supply information via

SMS. The Wald test examines whether any of the parameters of the model that currently have
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non-zero values could be set to zero without any statistically significant loss in the model’s

overall goodness of fit (a1j = a2j = a3j = · · · = aij = 0). It tests the overall significance of

the variables included in the econometric models (McGeorge, Crawford, & Kelly, 1997;

Ryan & Watson, 2009). Results show that the Wald Chi2 is statistically significant at the 1%

level, which indicates that the set of coefficients of the model are jointly significant and that

the explanatory power of the factors included in the model is satisfactory.

4.3.1 Determinants of mobile phone use

The probit model of the determinants of mobile use shows that farmers’ age, education level,

profit margin, farm size, distance to the urban center and contact frequency with public extension

service agents are significantly correlated with the mobile phone usage in Benin. Among these

factors, education level, profit and contact frequency with extension service agents showed a

positive correlation with the adoption at a 1% significance level. In other words, farmers who

use a mobile phone mostly have a higher education level, higher farming profit margins

and more frequent contact with the extension service. This result was expected according to

the literature as farmers’ education level and frequent contact with the extension service

increase their awareness level and the adoption probability as found by Adegbola and Gardeb-

roek (2007, p. 14)

The results also show that mobile phone users are mostly younger, located close to the

main roads and urban centers and produce on small-sized farms. These findings are in line

with our hypothesis and add to the existing literature, especially the publications of Buys

et al. (2009) and Aker and Mbiti (2010), who have found that the mobile network coverage

probability is positively related to income per capita, closeness to the main urban centers

and to the main road. Most of the mobile phone users are smallholder farmers, which does

not come as a surprise since 88% of the farmers produce pineapple on less than 5 ha (Arinloye

et al., 2012).

4.3.2 Determinants of farmers’ WTP for quality-SMS and price-SMS

The results of the econometric model of the factors that affect farmers’ WTP for SMS-based-

quality showed that farmers who are most likely to pay for these services are smallholder

famers, located far from the urban center (Cotonou), mostly trading with buyers coming

from urban markets and having little contact with the agricultural extension service (Table

3). In most of the cases these farmers have either received technical support for on-farm

quality improvement from their buyers or from non-governmental organizations. In fact,

most farmers selling to exporters and some urban wholesalers have specific contracting

farming arrangements with their buyers (the outgrowing scheme, Arinloye et al., 2012), who

provide technical or financial assistance in terms of training, input supply and loans to

support the outgrowers and help them to meet their specific quality requirements. Farmers

who are highly interested in quality-SMS are those with past experiences in receiving capacity

building or training on product quality improvement and who are aware of the importance of

product quality in the supply chain. Farmers affected by market information asymmetry have

also expressed a willingness to pay for quality-SMS.

The factors that affect farmers’ WTP for quality-SMS also significantly affect the WTP to

pay for price-SMS, with the same coefficient signs. This implies that farmers who are WTP

for these services are also smallholder famers, located close to the urban center, not trading

with local market traders but with those coming from urban or regional areas, having little

contact with agricultural extension services and receiving technical support for on-farm
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quality improvement from their buyers. Additionally, they are mostly smallholder farmers with

lower farming profit margins (p , .05) than the average pineapple profit in the study area, which

is estimated at 400,000 FCFA (US$795) per cropping campaign.

4.3.3 Premium to be paid for quality-SMS and price-SMS

Since the results from the probit and ordered probit models presented so far do not allow iso-

lating the marginal effects of each explanatory variable associated with the expected premium

(amount) to be paid for both services, we ran a censored Tobit regression. The goal was to

determine how much each set of regressors, such as socio-economic characteristics, market

attributes, marketing channels and intuitional support received, accounts for farmers’ WTP

(Table 4).

Here also, the IMR are not significant, implying that there was no need to consider selection

bias issues in the Tobit models. Results show that the F statistics are statically significant at the

1% level indicating that the subsets of coefficients of the model are jointly significant and the

explanatory power of the factors included in the model is satisfactory.

The marginal effect of the factors included in both tobit models and their significance level

are presented in Table 4. In terms of socio-economic characteristics, an increase in farmers’ age

by one year would decrease the premium they are ready to pay by 28 FCFA (US$0.05) per

month for quality-SMS and by 36 FCFA (US$0.07) per month for price-SMS. This confirms

the result of the ordered probit model of WTP, which indicated that younger farmers are

more WTP a higher price than older and experienced farmers. Apparently they are also inclined

to pay a higher price for price-SMS than for quality-SMS. This can be explained by young

farmers having a longer planning horizon and being more willing to take risks (Zegeye

et al., 2001). Moreover, farmers who showed a dynamic capability (e.g. having changed

their farming practices in response to market and environmental changes to meet their

buyers’ requirements in the last five years) are WTP an additional premium of 371 FCFA

(US$0.74) per month for quality-SMS and even more (394 FCFA � US$0.78 per month)

for price-SMS than farmers who showed less dynamic capability. As for the farm size, we

found that a reduction of the covered land by 1 ha led to an increase of the accepted

premium of 183 FCFA (US$0.36) per month for quality-SMS. The pineapple farm ratio indi-

cates farmers’ cropping diversification (or specialization). The results showed that an increase

of diversity by 1% leads to an increase of the acceptable premium of 867 FCFA (US$1.73) per

month for quality-SMS. This can be explained by the fact those farmers with a diversified pro-

duction system think beyond and have seen the application and relevance of this SMS service in

other value chains (i.e. maize, cashew, cassava, shea, etc.) which are also affected by weak

access to market information and demand attributes especially for international markets. The

issue of market information asymmetry is not only observed in the pineapple chain, but also

along the agriculture sector in Benin.

When looking at the market attribute factors, an increase of the distance between farm and

main market center by 1 km decreases the premium that farmers would be WTP for price-

SMS by 15 FCFA (US$0.03) per month. As far as the institutional support factors are con-

cerned, farmers having regular contact with extension agents showed an interest in paying

a higher premium of 536 FCFA (US$1.06) per month for quality-SMS and 257 FCFA

(US$0.51) per month for price-SMS compared to those who do not have this contact. More-

over, farmers who have received support for quality improvement of their products would pay

an additional premium of 330 FCFA (US$0.65) per month for quality-SMS and 132 FCFA

(US$0.26) per month for price- and offer-SMS compared to those without any quality

support experience.
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5. Conclusion

The present study assesses the determinants of farmers’ willingness to use a mobile phone to

supply and receive market and quality information on agricultural products, and the premium

they are able and WTP for these services. This would be a useful strategy for overcoming infor-

mation asymmetry in the pineapple supply chain. Even when mobile phones can enhance access

to resources and information, they cannot replace investments in public goods such as roads,

power and water. In the absence of a proper infrastructure, smallholder farmers will face pro-

blems with efficiency and competitiveness (Roberts & Grover, 2012). There is a need for a

complementary and joint multi-stakeholders’ contribution for a sustainable use of mobile

phone and ICT as an innovative approach for enhancing for smallholders’ market access.

As such it is unrealistic to rely on improved access to market information access as the only

strategy for improving chain performance by smallholder farmers. Such an approach needs to be

embedded in an enabling political and institutional environment. Poor infrastructure remains an

obstacle to the development of many, communities. Markets with a surplus are often unaware of

where there is a deficit (and vice versa). Over the last 20 years, the Beninese government –

through ONASA (Office National d’Appui à la Sécurité Alimentaire) and INSAE (Institut

National de Statisque et de l’Analyse Economique du Bénin) – has been collecting information

from markets, but has not created the channels to deliver this information to the public in general

and farmers, particularly not at a speed to make it commercially valuable. Implementing this

mobile-based MIS, while simultaneously improving related infrastructures, may significantly

contribute to helping rural communities to improve their livelihoods by achieving a better

product quality and facilitating market access at national and continental levels.

Such recommendations have been made by several authors (Cavatassi et al., 2011;

Mwesige, 2010; Thiele et al., 2011) who call for a multi-stakeholder platform that will

strengthen public and private actors’ partnerships and enable smallholders to gain sustainable

access to high-income markets. The private sector should provide platform coordination and

management staff (like Esoko), important value chain actors (such as representatives of

farmers’ organizations) and a mobile phone operator to serve as the intermediary between sub-

scribers and the computer-based platform. The public sector could provide support through

existing national statistical and market information management institutes (for monitoring

the collection of and profiling market information) and research institutes and quality-

control services (to provide reliable answers to chain actors’ requests on quality, inputs and

diseases). It should also provide support services that monitor and build the capacity of small-

holders and the infrastructure facilities that they need – such as rural roads, packaging and

cooling facilities, finance, etc. As suggested by White (2004), this would create an enabling

environment for innovation and help deliver the resources required to build a complex multi-

dimensional and dynamic range of knowledge, skills, actors, institutions and policy within

specific political-policy structures capable of transforming knowledge into useful processes,

products and services for agriculture. These recommendations should serve as a guideline

for policy-makers and practitioners.

Even though farmers in the survey have shown a high willingness to pay for a mobile phone-

based MIS, it remains important to assess how the existing infrastructure and institutional organ-

izations can support such a process. This offers opportunities for future development and policy-

oriented research.
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