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A B S T R A C T

The participatory market chain approach (PMCA) is a methodology for improving the performance of poorly-
coordinated value chains. This study uses a mixed methods approach to assess the effectiveness of PMCA for
promoting aquaculture value chain development in Bangladesh and Nepal. The study consists of a quantitative
structured survey and two story-based qualitative methods; Most Significant Change analysis, and SenseMaker®
research software. Quantitative results show that in both countries the PMCA intervention significantly in-
creased the quantity of fish produced, consumed and sold by participating households, leading to an approx-
imate doubling of yields and income from fish. Qualitative findings indicate that PMCA fostered better access to
markets for inputs and end products among market chain actors of all types, and improved their coordination
and collective decision making, thereby somewhat rebalancing the dynamics of trade relationships to empower
small producers.

1. Introduction

Recent years have seen a shift from agricultural development in-
terventions designed to boost agricultural productivity and incomes by
targeting producers (farmers), to approaches encompassing a broader
range of actors and institutions throughout the value chain (Albu and
Griffiths, 2006; Altenburg, 2007). Building on insights from literature
that recognizes that the development of agricultural supply chains is
essential to both agricultural development and rural non-farm growth
(Zhang and Aramyan, 2009), these interventions usually seek to si-
multaneously upgrade production practices on-farm and increase
market integration and co-ordination.

The participatory market chain approach (PMCA) is a structured
methodology for fostering collaboration among actors in the value
chain or ‘market chain’, to promote market access for small scale pro-
ducers. It was developed by the International Potato Research Center
(CIP) with support from several donors including the UK Department
for International Development (Bernet et al., 2006). PMCA has been
applied widely in agriculture and rural development projects since its

initiation (Ajadi, 2013). Most of these have focused on the crop and
vegetable sectors (Aliguma et al., 2006; Akello et al., 2006; Horton
et al., 2010; Ordinola et al., 2014). There are few examples of the ap-
plication of PMCA to aquaculture.

To date, there have been few rigorous evaluations of the effective-
ness of PMCA in any context or setting.2 The present paper addresses
these gaps by evaluating of the effectiveness of PMCA, with reference to
the outcomes the European Union (EU) supported Agriculture and
Nutrition Extension project (ANEP), which applied PMCA to the de-
velopment of aquaculture in Nepal and Bangladesh.

This comparative geographical focus is a further novel dimension of
the paper. Although there have been many evaluations of the impacts of
aquaculture development in Bangladesh (e.g. Jahan et al., 2010; Jahan
and Pemsl, 2011; Pant et al., 2014), aquaculture in Nepal has only re-
cently begun to emerge as a significant activity, and the extent of peer-
reviewed literature on Nepali aquaculture, and Nepali aquaculture
value chains, is extremely limited (RIDS, 2007; Tiwari, 2009). In ad-
dition, cross-country comparisons of the impacts of development pro-
jects are scarce. Few, if any, such evaluations have been conducted for
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aquaculture development projects.
Recognition of the benefits of the integration of quantitative and

qualitative methods in research on poverty and development - often
referred to as Q squared methods – has grown over the last decade (e.g.
White, 2002; Kanbur and Shaffer, 2007; Hargreaves et al., 2007). This
trend is also reflected within the discipline of project monitoring and
evaluation (M& E) and impact assessment. However, while M& E ex-
perts commonly advocate the use of qualitative tools for monitoring
change in complex systems (e.g. Dart and Davies, 2003; Davies and
Dart, 2005; Davies, 2007; Jacobson, 2007) they are rarely applied or
documented in practice. This study makes another contribution to the
literature by combining complementary quantitative and qualitative
impact evaluation tools to assess the impacts of PMCA.

The assessment has two parts. First, we measure changes in quan-
titative indicators of project impact such as farm productivity, sales and
income, using conventional baseline and end-line surveys of project
participant households. Second, we use two complementary qualitative
tools – the Most Significant Change (MSC) methodology, and
SenseMaker® software – to capture and analyze qualitative data on
project outcomes as experienced subjectively by farmers and other ac-
tors in the market chain. We use these methods to assess changes in
institutions, processes, and social networks brought about by the pro-
ject intervention. Use of SenseMaker® for this purpose is novel because
it has previously been utilized mainly for corporate purposes, with
limited application in international development settings.

The paper is comprised of six sections. The following section pro-
vides a brief description of the fisheries and aquaculture sectors in
Nepal and Bangladesh. Section 3 describes ANEP, provides background
on field sites in both countries and the composition of the aquaculture
value chain in project areas, and gives details of the PMCA extension
methodology and the suite of impact assessment tools deployed. Section
4 sets out the analytical framework and methodology of the study in
greater detail, and discusses the application of quantitative and quali-
tative methods. Section 5 presents and synthesizes results to evaluate
the effectiveness of PMCA in improving market access for the poor.
Section 6 concludes by assessing the effectiveness of the methodologies
themselves.

2. Aquaculture in Bangladesh and Nepal

The characteristics of aquaculture of Bangladesh and Nepal are
summarized briefly below.

Aquaculture has long been a part of rural peoples' livelihoods in
Bangladesh. It has evolved from a primarily subsistence activity to
become increasingly commercial over the last 20 years (Belton and
Azad, 2012). Fisheries (aquaculture plus capture fisheries) make an
important contribution to Bangladesh's economy, generating 4.4% of
national GDP, 22.2% of agricultural GDP, and 2.7% of foreign exchange
earnings in 2010–11 (DOF, 2014). Aquaculture plays an increasingly
significant role in Bangladesh's fish supply, contributing 55% of total
fish production (1.95 million t) in 2014, up from just 0.12 million t
(16%) in 1985 (DOF, 2016). Aquaculture also generates employment.
An estimated 3,153,120 people work in the fish farm sector, and a
further 641,805 in other value chain segments, for a total of 3,794,925
full time employment equivalents (Phillips et al., 2016). These include a
reported 250 brood fish farmers, 882 hatcheries (DOF, 2015), at least
10,000 nurseries, approximately 100 fish feed mills (Belton et al., 2011)
and thousands of input sellers, fish traders and retailers (Hernandez
et al., this issue). Fish is the main animal source food consumed in
Bangladesh, accounting for 60% of animal protein intake nationally
(DOF, 2016). Per capita fish consumption is now close to the global
average, at 19.7 kg per year (Toufique and Belton, 2014).

Aquaculture in Nepal less well-developed than in Bangladesh.
Geographically, it is limited mainly to the low lying semi-tropical Terai
plain, which covers 17% of the country's surface area. The remainder of
the country is hilly or mountainous, making it unsuitable for warm

water aquaculture (Bhujel, 2010). Fisheries in Nepal lag far behind
those in Bangladesh, contributing far< 1% of national GDP (Bhujel,
2010) and only 2.61% of agricultural GDP (Mishra, 2015), but aqua-
culture has recently begun to grown quickly. Its reported contribution
to national fish supplies increased from just 1997 t (41% of total pro-
duction) in 1984, to 43,400 t (67% of production) in 2014 (FAO, 2015).
FAO (2008) estimated that about 750,000 people are directly or in-
directly involved in aquaculture in Nepal. Fish consumption per capita
in Nepal remains almost nine times lower than that in Bangladesh
(Toufique and Belton, 2014), at just 2.1 kg per year, however (Gurung,
2016). The country imported 8862 t of fish worth USD 5.19 million
(mainly from India), in the fiscal year 2011/12 in order to meet
growing demand (Nepali, 2013).

3. The Agriculture and Nutrition Extension project

3.1. Market based interventions

ANEP was implemented in Bangladesh and Nepal from December
2011 to November 2014. All project activities were based on the
principles of PMCA. A whole value chain diagnostic was used to iden-
tify problems and technical and institutional solutions to them. The
project's objectives were to: 1) improve the food and nutrition security
of smallholders by facilitating adoption of productive agricultural
technologies; and 2) create and strengthen market linkages to improve
food and nutrition security for rural producers and urban consumers.

A total of 1909 and 603 resource-poor households were participants
in the aquaculture component of the project in Bangladesh and Nepal,
respectively. Of these, 40% (764) and 42% (253) were women. To
promote women's participation in aquaculture, ANEP adopted a ‘whole
family approach’, under which wives and husbands took part in
learning events together (e.g. trainings, field days and rallies).

The ANEP aquaculture component worked in three upazilas (sub-
districts) of Barisal district in Southern Bangladesh (Barisal Sadar, Hizla
and Mehendiganj), and in two districts (Nawalparasi and Rupandehi) in
the center of southern Nepal's Terai region (Fig. 1). Barisal is a rela-
tively remote and impoverished area, where the extent and technical
sophistication of aquaculture lags behind better connected parts of the
country (Jahan et al., 2015a). For example, a study conducted for ANEP
in 2012, estimated that average pond productivity in project areas of
Barisal was 1.4 t/ha (Bani, 2013); far lower than the reported national
average yield of 4.1 t/ha (DOF, 2015). Aquaculture yields are also low
in the two ANEP working districts in Nepal, at 1.8 t/ha (Nepali, 2013),
which is also much less than the country's reported average yield of
4.0 t/ha (SINA, 2014).

Assessments carried out in project working areas in both countries
identified the following issues as the main reasons for low fish pro-
duction: 1) predominance of traditional farming practices; 2) low
quality of available fish seed and feed; 3) limited access to chemical
inputs such as medicines and fertilizers; 4) weak linkages between ac-
tors providing inputs and bringing fish to market in the upstream and
mid-stream of the supply chain (Bani, 2013; Nepali, 2013).

ANEP focused on the carp value chain because of its importance in
both countries. Carps are the most widely farmed species in Bangladesh
and Nepal, contributing 52% and 95% of national aquaculture pro-
duction, respectively (SINA, 2014; DOF, 2015). Farmers in both coun-
tries usually stock Indian major carps (Rohu, Labeo rohita; catla, Catla
catla; Mrigal, Cirrhinus mrigala) in semi-intensive polyculture with
exotic carps (Silver carp, Hypophthalmichthys moltrix; Grass carp, Cte-
nopharyngodon idella; Common carp, Cyprinus carpio), and tilapia (Or-
eochromis niloticus) (the latter only in Bangladesh). In line with the
project's focus on nutrition, culture of nutrient dense small indigenous
fish species was also promoted to a subset of farmers in both countries.

At the project outset a market assessment survey was conducted to
identify the type and number of value chain actors operating in project
areas in both countries (Bani, 2013; Nepali, 2013). These included
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