This book is also important because it uses an innovative gaming simulation
for research and not only for training. The game develops a standard supply
chain for a perishable product, which is used for simulating the bargaining
power and revenue distribution of the agents in the chain and the governance
structure preferred for doing business. This game simulation is played by
the real producers in the field.
Other important topics covered are quality management and quality
variability. Studying quality management (intrinsic and extrinsic attributes)
in relation to the farm household characteristics, production system and
agreements, enables us to define some economic incentives to improve
the quality of the produce. Studying the variability of the produce helps
us understand and describe how the different management practices
throughout the chain affects the quality of the produce. This relates to the
market outlet choice the producers make and the strategic behaviour they
have.
This book is of interest for professionals and practitioners involved in the
design, management and assessment of national and international supply
chains for perishable produce.
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This book develops an integrated research framework in which social
science and natural science merge in the analysis of the relationships
and transactions within the mango supply chain from Costa Rica. More
specifically, behaviour economics and institutional economics are combined
with quality management and product development techniques.
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Abstract
Supply chain management is vital for understanding the behaviour of economic agents
involved in exchange. Moreover, it is a way to respond to consumer preferences by integrating
the efforts and requirements of all actors involved in transactions. Agricultural commodities
are articulated in demand-driven chains, where most of the power is at the retailer level. This
power is also reflected in terms of revenue distribution and quality requirements. Producers
are – in order to defend themselves against the power executed by the retailers – oriented
towards several diversified outlets, they avoid hold-up and vertical integration, and maintain
several degrees of quality for their produce.
The main concepts involved in this study refer to governance, coordination, quality management
and strategic alliances. These concepts are emerged in the analysis of the mango supply chain and
interact simultaneously with each other. The operational analysis focuses on the determinants
of market outlet choice, economic incentives for improving quality, bargaining power and
revenue distribution, and quality and variability management throughout the chain.
This study offers two major contributions at (i) the methodological and (ii) the empirical
level. In methodological terms, a simulation gaming approach is used to understand the
bargaining power and the strategic behaviour of different actors in the mango chain, using
an interdisciplinary framework for natural and social science. In terms of the empirical and
exploratory analysis, issues related to variability management and bargaining relations are
operationalised while relying on both partial and integrated supply chain analysis.
This study is based on a quantitative analysis of the transactions and relationships of different
agents throughout the mango chain from Costa Rica. For this purpose, we combine different
analytical tools and concepts derived from the structure-conduct-performance framework,
institutional economics, the techno-managerial approach, and quality management, while
paying particular attention to their interfaces and interactions. The results show the importance
of the farm household characteristics, production system organisation and agreement
characteristics as key elements for enhancing quality performance, improving bargaining
power and selecting better market outlets for the produce.
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Chapter 1. Introduction
1.1 Coordination for development
Few consumers realise how many steps and procedures are required to put food on the
supermarket shelf, nor do they know how it is produced, or from which towns and villages it
originates. Although this is changing for some consumers who are becoming more aware of
the type of food they eat, most other agents in the supply chain must meet global standards
and monitor activities to be able to satisfy market demands. Supply chains for agricultural
commodities have changed from supply-driven to demand-driven, implying that consumers
(retailers) are the key agent in the chain. Hence, coordination, trust and governance of the
chain are of vital importance to satisfy consumer preferences.
With respect to consumer preferences, there are many aspects requiring further analysis,
such as prices, timely availability, presentation (i.e. ready-to-eat food) and shelf life. Many
of these aspects can be addressed in terms of quality performance (understanding quality as
meeting or exceeding consumer wishes). Quality is thus a complex concept that goes beyond
mere consumer satisfaction. Quality has several dimensions, ranging from quality in terms
of the production system (the biological and human activities for producing products with
certain intrinsic and extrinsic attributes) to quality management in transport, processing and
exchange activities.
Agents in the supply chain must assume the responsibility for dovetailing several activities
within the supply chain in order to deliver the quality that consumers desire. For example,
coordination between actors in the chain may influence the bargaining power relationships,
leading to different market selection choices and changing the value-added distribution
amongst agents. Otherwise, controls can be introduced in the production system to regulate
products with a specific set of characteristics and standards. Product management and quality
control are important for maintaining such characteristics throughout the supply chain.
Therefore, quality management includes both biological management of the produce as well
as human management of activities and procedures.
The mango supply chain in Costa Rica has several characteristics of interest for this research. It is
a chain originally designed for the export market (where quality, management, standardisation
and coordination among actors are of strategic importance). Several years have passed, and
now mangoes are also very important for the local market (an outlet with lower grades and
standards for quality and management, but with a high level of coordination amongst actors).
The mango chain consists of several different actors: (1) small-scale producers, some of whom
are stakeholders of a producers’ organisation or cooperatives, and others are independent; (2)
large producers who are able to produce and trade by themselves in both market segments; (3)
Quality management and strategic alliances in the mango supply chain
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Chapter 1

traders – in this category we can observe at least three actors: first, producers’ organisations or
cooperatives of small and medium-sized firms (owned mainly by small mango producers) whose
main objective is to export mango; second, international companies, mainly multinational
and medium-sized private exporters, with different degrees of integration and bargaining
power toward the producers’ associations and cooperatives; and third, private intermediaries
that basically buy the produce directly from producers and from rejected goods coming from
packing plants, and then sell the mango in the local market; (4) retailers: these actors are
closest to the consumer and thus try to control the chain by exercising power over information
to and from the consumer.
The present study aims to disentangle the problem related to quality management, bargaining
power and coordination throughout the Costa Rican mango chain. These macro-concepts
are strongly interrelated and hence difficult to unravel. As soon as one of these components is
modified, the others will experience some changes as well. Essentially, the problem addressed in
this research is how to improve quality performance (related to different grades and standards
in sub-markets) by means of different coordination and governance regimes amongst chain
agents. Due attention is given to the importance of bargaining power for controlling and
monitoring the chain and its implications for the revenue distribution (that is, the derived
incentives for maintaining quality over time).
It is well known that relying on only a few export commodities is a risky strategy for many
developing countries. Two common problems related to this strategy are: (1) the fact that the
worldwide consumption of basic commodities has grown little, while prices for the export
products tend to decline (UNTAD, 2000); and (2) developing countries receive a declining
share of the revenues from sales of their commodities in the global market (Morrisset, 1998;
Talbot, 1997). Costa Rica began diversifying its agrarian exports some four decades ago. Any
country that currently tries to diversify and enter new markets faces some common problems.
First, it is difficult to increase the value of the products due to technological constraints and
tariff barriers. Second, food industry processors are well established in industrialised countries,
where economies of scale play an important role. Third, consumers in Western markets are
increasingly looking for fresh products that are rapidly and consistently delivered through
cool chains.
Under competitive market conditions, firms are faceless and nameless, demand is infinitely
elastic, prices are given and the firm allocates its resources within a predetermined production
function. In such competitive markets, firms maximise net profits subject to production
constraints (Goldsmith and Sporleder, 1998). Unlike standard neoclassical economics, Coase
recognises that there are many costs involved in using the market mechanism. These include
the costs of information, negotiation and monitoring (Hobbs, 1996).
These entry barriers may easily induce market failures. To cope with the requirements of
finding new market opportunities, access to information and investments in assets are of key
18
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Introduction

importance. From the viewpoint of development economics, missing or imperfect markets
represent a crucial step in our understanding of the economic problems of developing countries
(Ray, 1998). The presence of information asymmetries, unaligned incentives between agents in
the supply chain, low contract enforcement, and unequal distribution of wealth tend to increase
market failures. An important information barrier caused by inadequate market institutions
concerns signalling product quality and grading (Boger, 2001). Grading may result in lower
information and sorting costs for products with specific quality attributes whose value is not
easily measurable. Sporleder and Goldsmith (2001) explain that the signalling problem in the
supply chain is bi-directional and consists of three critical dimensions, including information
asymmetry, incentive asymmetry, and arduous measurability. Managerial options for signalling
tend to rely on third-party protocols and procedures; differentiation through branding and
reputation; insurance arrangements and warranties, and different strategic alliances and
vertical integration.
It is therefore highly relevant to examine the role that governance of the supply chain plays
in structuring business transactions and relationships. Willamson (1975) defined transaction
costs for three main governance structures of exchange, distinguishing spot markets, vertical
integration and hybrid forms. From this point of view, market transactions are arrangements
between economic agents (Ouchi, 1980), but all contracts are incomplete due to bounded
rationality, uncertainty, asset specificity, delivery frequency, and opportunism. Therefore,
human behavioural conditions lead to market failures. Key constraints that govern the supply
chain are the partition of authority and the existence of power relationships that influence how
financial, material, and human resources are allocated and flow within the chain. This is what
Gereffi (1994) calls the ‘governance structure’ of value chains. He also distinguishes between
two types of supply chains: (1) product-driven and (2) buyer-driven chains. In the case of
agricultural products, the latter are most common, and they are usually governed by companies
that prefer vertical integration relationships controlling the marketing of the product, hence
maintaining full power over the supply and delivery relationships.
Agri-food sectors of many developing countries are nowadays witnessing tendencies
towards even closer vertical coordination (Costa Rica included). This implies that supply
chain relationships become more closely coordinated. This occurs mainly to guarantee that
technological, regulatory, and financial procedures respond to more stringent consumer
preferences regarding quality and particularly safety (Hobbs and Young, 2000). Transactions
and agreements are thus conducted in a defined sequence of steps from producer to final
consumer.
Market segmentation is also an important device for access to premium markets (like selected
export markets, fair trade, and organic foods). In order to reach different types of consumers,
markets still maintain different requirements and quality parameters. Supply chain organisation
involves a multitude of decisions related to marketing, economics, logistics, and organisation
behaviour, which give rise to a large variety of supply chains management arrangements
Quality management and strategic alliances in the mango supply chain
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Chapter 1

(Hobbs, 1996). For understanding its effect on the structure of the industry, the causes and
effects of differences in individual firm performance deserve to be analysed.
These simultaneous tendencies of supply chain coordination and product differentiation
represent the background for this study. Most attention will be given to the economic,
technological and managerial strategies that are used by supply chain agents to enhance agency
coordination as a strategy towards more inclusive and sustainable development.

1.2 Mango production in Costa Rica
Our case study is based in Costa Rica, a small country with an area of 51,100 km2, located
in Central America between Nicaragua in the north and Panama in the south. Costa Rica has
a population of four million people with around half of the population living in the Central
Valley (composed of the four main cities). San Jose is its capital. The poverty rate is around
21.2% (18.7% urban and 24.9% rural, 2005), and the unemployment rate was 6.4% (2004).
Life expectancy for 2005 was 76.1 years for males and 80.8 years for females. Social investment
is 18.4% of the GDP, and the GDP per capita was US$ 4,062.4 in 2000. In the agricultural
sector the GDP was 9.55% of the total (US$ 14,832.4 million, in 2000).
Historically, Costa Rica has been involved in global trade for at least 150 years, with exports of
coffee and other traditional commodities. With the new settings in global trade, other products
known as non-traditional exports have come into the scene. This is due to the development
of new markets in response to growing consumer needs, the necessity of the government to
diversify the commodity composition of trade of the country, and the possibilities of taking
advantage of major geographical characteristics to access and compete in new international
markets. Nowadays, non-traditional export products are most important in relation to the
total exports of the country (see Table 1.1.). In 2000, non-traditional exports accounted for
48.5 percent of all exports, while in 2003, non-traditional export products already represented
56 percent of the total exports, and by 2005 they accounted for 64.2% of exports. Mango
production ranged between 0.3% and 0.4% of the non-traditional export products during the
past five years.
Among the non-traditional export products, we find that the export of tropical fruits is very
important for Costa Rica. Pineapple, melon, watermelon, bananas, and mangoes are some of
the export fruits in the export portfolio. Costa Rica has favourable natural conditions for the
production of tropical fruits, and fruit exports are rapidly replacing traditional crops (such as
coffee, sugar and meat) as an important source of foreign exchange. A major share of exports


Sources of the data include: Banco Central de Costa Rica; Ministerio de Planificación Nacional y Política
Económica; XII Informe del Estado de la Nación, Costa Rica; Carlos Pomareda, La agricultura en la economía
y el desarrollo de Costa Rica, 1960-2004, en: Agricultura y desarrollo económico; Celebración de los cuarenta
años de la publicación del libro Transforming Traditional Agricultura, Theodore Schultz, Eds. Grettel López and
Reinaldo Herrera. Academia de Centroamérica, San José, 2005.
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Table 1.1. Exports of agricultural products, Costa Rica (in millions of US$).
2000
Total exports
Traditional products
Non-Traditional products
Mango
% Non-Traditional products
% Mango/Non-Traditional products

2001

2002

20003

20004

2005

1697.6
1561.7
1587.8
1813.8
2024.8
2162.4
874.7
727.8
687.8
798.8
805.9
774.7
822.9
833.9
900
1015
1218.9
1387.7
4.815
2.898
3.469
3.374
3.834
5.491
48.5
53.4
56.7
56.0
60.2
64.2
0.6
0.3
0.4
0.3
0.3
0.4

Source: Data collected from National Production Board (CNP), International Trade Ministry
(COMEX), and International Trade Promoter (Procomer). Traditional products are coffee, bananas,
sugar and meat.

is delivered to wholesalers and supermarkets in the United States, but seasonal outlets are also
found in some European countries. Exports of tropical fruit represent an increasing share
of agricultural production and trade from Costa Rica. Since 1992, Costa Rica has been the
third biggest supplier of fresh fruit to the US market ( Julian et al., 2000), and fruit products
represented about 35 percent of US agricultural imports from Costa Rica in 2000. Local
wholesale fruit trade is cleared through the CENADA market, whereas production for local
consumption is delivered at weekly farmer’s markets. Fresh fruit still represents the largest
share, but mango pulp is becoming increasingly important. Most processors maintain multiple
marketing channels, with several exports markets (US and EU) to balance seasonal demand
patterns, and a local market outlet for second-grade products. Non-traditional exports also
generate considerable rural employment for the local population, both in production and
processing activities. Most non-traditional export products are highly labour-intensive and
require wage labour for harvesting, washing and packing activities. More than 70 percent of
the labour forces are female workers (Weller, 1993).
Prospects for further increases in non-traditional agricultural export products from Costa Rica
are rather promising, but also depend on the possibilities for local producers and processors
to respond to higher quality and safety demands. Supermarket shoppers’ concerns about
pesticide residues (Ott, 1990; Huang, 1996) and nutritional attributes (Moon et al., 1998)
impose new restrictions on tropical fruit production, processing and handling procedures.
Fresh fruit is a high-value product with a short shelf life, but it can be sold at premium prices
if quality and reliability standards are met. Consumers are extremely demanding in terms of
colour, size, uniformity and taste. This requires the entire channel to be well integrated through
cool chains with appropriate handling and logistics, where reputation and presentation are
guaranteed (Humphrey and Oetero, 2000; Kortbech-Olesen, 1997). While mango production
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increased between 1997 and 2006, prices have decreased steadily during the same period (see
Figure 1.1.).
Diversification into non-traditional commodities involves small and medium-sized producers
in the Northern and Central Pacific, partly organised in co-operatives and producers’
associations. Most exports take place under contractual procedures involving specifications
on maturity, appearance, size, flesh colour, skin colour, internal and external damage, bloom
schedule, weather conditions, delivery frequency and chemical residues.
Mangoes have been cultivated for more than 4000 years, and were brought to Costa Rica at
the beginning of the 19th century from Jamaica. The yellow varieties were the most common
at that time. Export began in 1980 when the renovation of mango varieties began. Yellow
mangoes were replaced by red mangoes due to changes in consumer preferences and the
better resistance of red mangoes to diseases and pests. There are currently around 1995 mango
producers in Costa Rica, which can be divided into three groups depending on the area of
the orchards: approximately 1,170 small producers (60%) with less than 5 ha; 683 mediumsized producers (35%) with 5-20 ha, and 97 (5%) large producers with more than 20 ha. The
production areas are located mainly in the Central and Northern Pacific area (departments of
Orotina, Esparza, Barranca, Jicaral, Paquera, Nicoya, and Liberia).
The main quality standard that producers must satisfy is the maturity of the fruit (Peacock,
1986). This is important because in the first stage of the production process, producers are
only aware of maturity; they cannot control aroma and taste on the tree and the mangoes are
still green when harvested. The aroma and the flavour of the mango are monitored during
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Figure 1.1. Fresh mango volume exported and prices. Costa Rica (1997-2006).
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Introduction

shipping to the final market ( Johnson et al., 1997). The indicators related to the maturity of
the mango are dry matter, flesh colour, skin colour, fruit shape, Brix, bloom schedule, weather
conditions, pests and diseases ( Johnson et al., 1997).

1.3. Research questions
The addition of new market outlets and commodity categories (in a broad sense) has been
accompanied by the inclusion of new international and local regulations and transactions
to handle business relationships. These new relationships tend to reinforce horizontal and
vertical integration and/or supply chain coordination, based on trust, information exchange,
and reputation that might reduce transaction costs and influence business performance.
In this study, we aim to understand the structural and behavioural foundations for mango
producers and traders to engage in particular exchange configurations relationship and
the derived implications for quality performance, value added distribution and long-term
competitiveness.
The main issues addressed in this thesis refer to the following research questions:
1. What are the determinants of market outlet choice for local and export market
producers?
2. What kind of price and non-price attributes can be used to provide incentives for higher
quality mango production?
3. How can bargaining power in the mango supply chain be assessed and what factors
determine revenue distribution?
4. How does management variability affect quality variability in mangoes, and what
managerial factors will contribute to quality homogenisation?
The study aims to disentangle the factors, activities and processes that have an effect on
agency coordination and quality performance, by analysing interactions between physical
and human activities throughout the chain. Differences in market outlets provide specific
incentives for investments and management, consequently giving rise to particular
configurations of bargaining power and revenue distribution between agents. Figure 1.2.
shows the relationships between the different components of the research. Starting from the
analytical framework of structure, conduct and performance (SCP) derived from industrial
organisation theory, we focus particularly on the dimensions of quality performance (part of
the so-called techno-managerial approach) and value-added distribution (derived from the
global value chain perspective).
Figure 1.1. shows three different segments: (a) the value chain related to bargaining power and
revenue distribution; (b) the key actors, where we have used a simplification of the original
mango chain with only three actors-producers, traders/processors and consumers; and (c)
the techno-managerial segment related to quality determinants and management of quality
variability tailored to market selection. The first relationship refers to the interface between
Quality management and strategic alliances in the mango supply chain
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(3) Bargaining power
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(2) Quality determinants

Technomanagerial

(4) Quality variability

Figure 1.2. Analytical framework for the research.

producers and the traders/ processors. Producers must decide whether to produce for export or
for the local market. Both markets have advantages and limitations, and producers are supposed
to make rational decisions when selecting the market outlet. The second relationship refers
to the interface between the consumer and the producers. Consumer preferences regarding
quality must be translated into incentives and performance indicators at the production side
of the supply chain and in return, producers need to provide what consumers want. This leads
us to the third relationship addressed here, referred to as the determinants of bargaining power
and the distribution of revenues. Bargaining power in agricultural supply chains is considered
between producers and retailers, giving rise to a particular distribution of the revenues amongst
different actors in the chain. The fourth relationship also has to do with the governance
structure of the chain, and addresses the interface between production system management by
the growers and the quality performance in the market. Quality variability is usually assumed
to be lower for the export market compared to the local markets. The latter relationship is thus
closely related to the selection of market outlets and different consumer wishes concerning
quality in specific market segments. Whereas we analyse each of the relationships in a partial
manner, within the supply chain they are closely interlinked.

1.4. Research methods
Our study is based on the integration of different analytical approaches to address quality,
supply chain management and marketing issues simultaneously. Quality of produce is of
great importance for consumers, but quality is not a simple concept that we use to indicate
whether something is good; it is more than that. Quality is composed of internal and external
attributes of a certain product, as well as a relative concept related to consumer preferences and
wishes. Quality can be constructed as a continuous process of improvement where consumer
preferences, commodity characteristics and technological options are integrated into one
24
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system. Quality function deployment (QFD) provides an analytical procedure that helps
to translate customer demands into the appropriate technical requirements for each stage of
product development and delivery (Sullivan, 1986). Luning et al. (2002) stress – in relation to
business performance – that quality cannot merely be considered as physical quality (intrinsic
and extrinsic attributes), but must also include other dimensions of competition (e.g. cost,
availability, flexibility, reliability, total service). Therefore, quality is a mixture of biological
activities and human activities, both related to management organisation, referred to as the
techno-managerial approach.
It is possible to combine these approaches within an industrial organisational paradigm. Bain
(1951) developed an analytical framework called structure, conduct and performance (SCP).
This is a framework used to study an industry, and it states that the market structure (i.e. degree
of concentration or governance in the market) will induce a reaction from the participants
– conduct (i.e. barriers of entry or exit, advertising and pricing) – and this conduct will
subsequently affect the performance of that industry (i.e. market power, profits, and revenue
distribution).
The three dimensions are clearly interrelated: SCP emphasises that the structures of the market
and the environment in which the firm is involved will cause a reaction, in terms of behaviour,
to the structure and this conduct will thus affect the firm’s performance. QFD refers to the
activities to develop high(er) quality products and outlines performance indicators in the
production system. Taking into account the consumer preferences, the firm will react and will
rely on the available market structure to produce what the customers are asking for. It is clear
that coordination is needed to be able to align the incentives between the different actors in
the supply chain.
The global commodity chain (GCC) deals with this coordination problem taking consumer
preferences as the starting point for most agricultural (consumer-driven) chains and this
approach also reveals the distribution of power in the chain, the value added and market
selection problems. The more generic approach of supply chain management (SCM) addresses
the relationship between transactions and human behaviour, related to information, product
and financial flows throughout the chain. SCM offers an opportunity to capture the synergy
of intra- and inter-company integration and management, thus dealing with the total activities
of the business (Lambert et al., 2000).
To guarantee adequate dovetailing of the afore-mentioned analytical approaches, we used
SCP in a slightly different way. First, we analyse the SCP not of an industry, but more at
the micro-level of transactions. Second, we assume that mango supply chain agents in Costa
Rica operate in a competitive market. However, using institutional economics we posit that
markets are not frictionless and consequently market failures occur due to transaction costs.
We thus apply transaction cost economics, considering the co-existence of different forms of
organisation or governance. The frictions inside the market are the transaction costs that are
Quality management and strategic alliances in the mango supply chain
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basically related to transactions themselves. By accepting the existence of transaction costs,
certain types of conduct will induce or cause governance structures to operate. Third, we use
additional performance indicators for conduct; in addition to the usual including income and
profitability measures, in this study other performance indicators will be related to quality
measurement, bargaining power, and revenue distribution.
The data collection and analysis is based on three methodological approaches: (1) survey
analysis, (2) gaming simulation analysis, and (3) laboratory experiments. Surveys and
laboratory analysis are applied in the analyses related to market outlet choice, and to identify
economic incentives for quality management and for dealing with variability in quality. For
the analysis of bargaining power we used the gaming simulation approach.
We conducted three field surveys, deriving both socio-economic information, production
process characteristics, and agency perceptions about the mango business in a comprehensive
way. The first survey covered nationwide indicators of mango production. A second survey
focused at the farm level with mango producers and a third survey has been carried out at the
level of supply chain relationships with producers, processors and retailers in the sample. We
have treated data quantitatively, and conducted several statistical analyses, such as regression
analysis and ANOVA analysis, in addition to the common descriptive analysis of the data set.
The other methodological approach is based on simulation gaming. In the past, this technique
has been mainly used in learning processes; our innovation is to apply it for research purposes
as well. We developed a generic supply chain board game to be played with the real mango
producers and with this we analysed the perceptions on bargaining power and the outcomes in
terms of revenue distribution. One of the main advantages of this tool is that people are invited
to behave like they do in real life but in a controlled environment. The outcomes of the game
simulation sessions have been recorded using pictures, questionnaires, contracts, interview
forms and debriefings during and at the end of each session.
We also collected mango samples from the producers and from other actors in the chain
and we made a laboratory analysis of the real intrinsic and extrinsic quality attributes of the
mangoes. With these quality attributes, we were able to develop a quality index. These quality
attributes of mango could be related again to the socio-economic factors of the surveys. In
addition, we also conducted a consumer panel discussion to find out consumer preferences
regarding mangoes (only for local consumers). We analysed the data using several multivariable
techniques, such as principal component analysis, regression analysis, ANOVA, discriminant
analysis and categorical regression, Tobit regression and logistic regression, as well as the
common descriptive analysis of the data set.
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1.5. Outline of the thesis
The study is structured into four main chapters. We start with an analysis of the structure
of the mango supply chain in Costa Rica, presented in chapter 2. An explanation is given
about reasons for market outlet choice, as a basis for understanding the differences between
export and local market orientation. Hereafter, the decision-making process and governance
of the chain are discussed. Different actors are simultaneously involved in different mango
outlets. Producers thus face a strategic choice between (a) market outlets devoted to exports
where quality attributes such as size, sugar content, absence of external and internal damage
are key determinants for the transaction and the business relationship; and (b) local markets
(composed of wholesaler, retailer, and middlemen, among others), where different qualities
and delivery modes can be accommodated. We argue that market selection depends on farmhousehold characteristics, the production system, price attributes and the market context.
The selection of a certain type of outlet is also related to specific contract configurations
(i.e. quality control, payment mode, type of agreement, volume, rejection rate, etc.). To this
effect we disentangle factors that influence market differentiation between the export and
local market in the Costa Rican mango sector; and we identify major determinants for the
differences in outlet choice.
In chapter 3, we analyse the economic incentives for improving mango quality. They include
price and non-price attributes, as well as household and production system characteristics.
Although we focus the analysis on the producers side (i.e. laboratory measurement of
mango quality and field survey of the characteristics of producers), for this part of the study
we will also take into account consumer preferences. This study is based on an integrated
methodology for identifying effective economic incentives to enhance quality performance
by mango producers in Costa Rica. We analyse the relationship between intrinsic quality
characteristics measured at the field level and the socio-economic characteristics of the mango
producers in the Central Pacific zone of Costa Rica. A mango quality index for specified
export market outlet is constructed and subsequently related to a set of socio-economic
characteristics at farm and household level. We identify the relationships between farmhousehold characteristics, production system features, marketing relationships and quality
attributes measured by consumers’ quality perceptions and preferences. The general attributes
of the quality index – mainly ripeness, appearance and variability – are supposed to be related
to farm-household characteristics such as producers’ age and experience, input use intensity
and family labour availability. In addition, preferences for certain contractual regimes and
marketing arrangements may give rise to differentiation in quality performance.
Chapter 4 deals with the factors that affect bargaining power of the agents involved in the
chain and its effect on the revenue distribution throughout the chain. We thus analyse the
implications and effects of the market structure for the distribution of power and revenues.
Transactions between producers, traders, retailers and consumers in the mango supply chain
are governed by contractual arrangements concerning outlet choice, price, volume, quality, and
Quality management and strategic alliances in the mango supply chain
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delivery frequency. We designed a gaming simulation framework for the appraisal of different
sets of delivery transactions between mango supply chain agents. The gaming simulation
design closely mimics the negotiation conditions in the Costa Rican mango supply chain.
Agency roles have been defined for all participants in the supply chain and attributes of all
transactions will be recorded. This allows for the identification of the production and delivery
choices made by agents under different market configuration conditions.
In chapter 5, an analysis is presented of the relationship between the variability in quality and
the variability in management practices for main actors involved in mango trade. We assumed
that management activities have a positive effect on the reduction of the variability in quality.
Quality is a key aspect for evaluating the performance of commodity chains, but quality
management is a highly complex procedure. Quality refers to the consumer perception of a
certain product, as well as the objective relationship between intrinsic and extrinsic attributes
of that product. Improved cultivation and general management activities may enhance the
quality and/or reduce the variability of the produce. In addition to these technological
measures, timely access to information and improved quality management operations can be
helpful to reduce human-related variability. We therefore provide an explorative framework for
disentangling the interactions between different managerial activities that affect the variability
of the quality. For this purpose, we used several data dispersion statistics to understand
the impact of technological and socio-economic factors on the heterogeneity in quality
performance at different stages of the supply chain. We conducted a field survey amongst 51
stakeholders involved in the mango supply chain in Costa Rica and collected information
regarding their production technologies, agro-ecological conditions, management intensity,
quality control, contracting practices and marketing operations. We also collected 10 mangoes
randomly from each actor to analyse the variability in intrinsic quality attributes (defined
as the ratio between Brix and pH). We argue that quality variability is influenced by both
technological and socio-economic variation. In the mango supply chain from Costa Rica, the
management differences amongst actors vary depending on their closeness to the consumer
market. Actors closer to the consumer tend to maintain higher variability in their management
practices in order to be able to respond better to market challenges.
Finally, chapter 6 provides a synthesis of the findings derived from each of the specific analyses
and indicates some promising pathways for improving supply chain coordination and quality
performance in the mango sector of Costa Rica. Most attention is given to opportunities for
dovetailing strategic outlet choice, supply chain management and bargaining procedures that
permit simultaneous improvements in product quality and value-added distribution, in such
a way that incentives are aligned between market opportunities and agency behaviour.
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Chapter 2. Determinants of market outlet
choice of mango producers in Costa Rica 

2.1 Introduction
The organisation of the mango supply chain in Costa Rica includes a large number of different
agents that are simultaneously involved in numerous transactions and oriented towards
multiple market outlets. Mango transactions differ in terms of volume, quality, price and
delivery frequency, while the fruit can be sold both at the local open market and through
wholesalers, as well as at international markets through multinational trading companies.
Relationships between producers’ associations, (local and international) traders, retailers and
consumers are structured through a complex sequence of delivery transactions.
Mango (Mangifera indica L.) is an exotic tropical fruit in high demand around the world.
In Costa Rica, it was originally used for home consumption as well as to provide shade in
plantations and homesteads. In the early 1980s, mango was increasingly considered by
smallholders as an opportunity to grow a commercial product for the export market.
There are nowadays about 150 different varieties of mango known worldwide, but only a
few varieties are of commercial importance (i.e. Haden, Irwin, Keith, Tommy Atkins). The
first imports of mango to Costa Rica took place in 1796 from different Caribbean countries
(Lezema, 1989). In the early 1970s, the University of Costa Rica (UCR) introduced some
special red and yellow varieties in the Orotina region for commercial purposes (Mora et al.,
2002). At the beginning of the 1980s, the production of several varieties of red mangoes for
(European) export markets became more important, thus leading to a local reduction of the
area devoted to yellow mangoes ( Jirón, 1995; Buzano, 1997).
The cultivated mango area in Costa Rica has remained stable for some years. The Ministry of
Agriculture (SEPSA, 2001 and CNP, 2006) estimates some 8,200 hectares as the total area
of land used for mango production. Total production is approximately 32,000 metric tons, of
which 34 percent is exported. Costa Rican fresh mango exports are mainly directed to Europe
(86.3%) and to the USA and Canada (13.3%). The remainder of the mangoes (both fresh and
processed) are consumed in the local market.
The Costa Rican market configuration is characterised by a simple product flow for the export
market, but includes far more complex configurations for sales in the local market. For the


An earlier version of this paper was published as: G. Zuniga and R. Ruben, ‘Governance regimes for quality
management’, published in: R. Ruben, M. van Boekel, A. van Tilburg and J. Trienekens (eds) (2007) Tropical Food
Chains, Wageningen, Wageningen Academic Publishers, The Netherlands.
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export market, most of the fruit originates from producers’ associations that deliver to a
cooperative, which packs the mangoes and sells them to the exporter. In the local market,
there are many independent producers, as well as organised producers and intermediaries.
Some of them deliver fruit rejected by the export market to several local outlets, including
wholesalers, local markets and also consumers. Local market outlets include deliveries to
the wholesale market (called Cenada) and sales at the open-air farmers’ markets. Whereas
some producers are exclusively oriented to either the export or the local market, a significant
number of farmers deliver to both market outlets, thus taking advantage of (seasonal) quality
and price differences.
The basic determinants of the buyers’ selection and outlet choice are related to price and other
attributes. The export market is a specialised market where quality, price and geographic
location play an important role. The wholesale market is characterised by more flexibility in
product administration and quality, where normally there are many buyers and sellers, and
producers can easily meet other producers or an intermediary. Prices are mainly determined
by demand, sometimes by previous agreements and also depend on the quality characteristics
of mangoes.
The local open-air farmers’ market is a similar outlet, but producers can usually get higher
prices because they sell small amounts and maintain contact with many different buyers.
For smallholder producers this appears to be an attractive outlet, since many of them are
sharecroppers and therefore have small amounts of different products to sell.
Intermediaries are key actors in the process of local market differentiation. They buy the fruit
from farmers and deliver it to the Cenada wholesale market or to the farmers’ market. In
addition, they can buy rejected mangoes and surplus from producers oriented toward export
markets and sell them to retailers. Intermediaries thus possess much critical information about
the mango sector and control transport facilities as well, since they have their own trucks.
McLeay and Zwart (1998) indicated that for an individual farmer sales transaction choice is
influenced by marketing competencies and strategy, farm and farm manager characteristics,
and the structural characteristics of the industry in which the transaction is taking place.
Market outlet choice processes include three broad categories: external, internal and mixed
(Koch, 2001). In the external category, trade barriers are of great significance (i.e. international
regulation for exports). Strategic objectives and experience are important dimensions in the
internal category, and some of the dimensions in the mixed category are resource access,
proximity to the market and the market portfolio. Along the same lines, Ellis and Pecotich
(2001) summarise the international process as a social factor as well, where exports cannot be
initiated without the coexistence of three conditions: (1) the capability to go abroad, (2) the
motives to go abroad, and (3) the awareness of a particular market opportunity.


The main quality criteria for rejection are related to external damage (appearance, black spots, bruises) and
internal damage (fly ridden fruit, rotten seed, among others), or due to the misuse of pesticides.
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Determinants of market outlet choice of mango producers in Costa Rica

In this chapter, we address the external, internal and mixed categories affecting market choice
at the producer level. One of the characteristics of the Costa Rican mango market is that
exporter-oriented producers can deliver to both markets, while local market producers can
only deliver to the local market. In our analysis we follow the same line of thought and explore
the factors that influence market differentiation between the export and local market in the
mango sector of Costa Rica, identifying the major determinants for differences in outlet
choice. We first discuss the importance of price attributes, production systems organisation,
farm-household characteristics and market context for outlet choice decisions. Hereafter, we
present our empirical survey of outlet choice decisions amongst a sample of 94 farmers in the
largest mango-producing region (Central Pacific zone) of Costa Rica. We use a Tobit model
and ANOVA analysis for the empirical analysis of the determinants of market outlet choice.
Finally, we discuss the structural, institutional and behavioural factors that typically determine
farmers’ choice for a specific market channel orientation.

2.2 Factors influencing market outlet choice
Market outlet selection is a key task for everyone in the supply chain. Agents must find
business partners that meet the minimum requirements of the market and the firm. The
primary rationale for market segmentation is to identify the segments that are most interested
in specific commodities and focus marketing efforts on them in the most effective way ( Jang
et al., 2002). Kotler (1999) defines market segmentation as the subdivision of a market into
different subsets of customers, where any subset may conceivably be selected as a target market
to be reached with a distinct marketing mix. Profitability and risk, as well as variability and
accessibility thus play a vital role in evaluating the attractiveness of each segment and selecting
the best target market (McQueen and Miller, 1985; Jang et al., 2002).
Traditional economic theories on comparative advantages have contributed significantly to an
understanding of trade at (inter)national levels, but do not fully illuminate the forces driving
major business between similar countries in the same industry (Brewer, 2001; Dunning,
1988). This incompleteness of the classical explanation of trade led to the behavioural school
(Kay, 1993; Porter, 1990, among others), which asserts that within economic parameters,
it is the judgement and decisions of firm managers that defines internationalisation and its
consequences (Chetty and Holm, 2000 quoted by Brewer, 2001). It has been argued that firms
are generally not entirely rational in international market selection and that market outlet
choice is a very unpredictable, disjointed process (Toornoos, 1991). However, producers tend
to rationalise the choice on the basis of objective information and by comparing return rates.
According to Granovertter (1985), this apparent irrationality is due to the ignored social
context in which economic exchange is embedded.
From the evolutionary point of view, it is not the utility level that matters in market selection,
but the chances of survival (Amir et al., 2005). This evolutionary principle leads to the
consideration of the process of natural economic selection among participants, or among the
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market participants, or among the strategies of behaviour they adopt (Alchain, 1950; Enke,
1951; Penrose 1952; quoted by Amir et al., 2005). Morgan and Katsikeas (1997) have identified
four sets of obstacles that explain why domestic firms are discouraged from exporting. The first
is strategic and is related to a firm’s ability and capability to look for a good, reliable partner.
Second, operational and logistic obstacles can be seen in small firms that are not able to export
directly to the general wholesaler market due to economies of scale. In addition, according to
the perishability of the commodity they produce, specialised logistic methods and procedures
must be used. Third, other obstacles are related to the limited access that smallholders have
to information, and therefore they generally depend on the buyer for information about
the market. Fourth, process-based obstacles such as innovation, technology and the use of
international standards are critical for small producers willing to export. These technologies,
innovations and standards are usually expensive and hence prohibitive for smallholders.
From the institutional economics point of view, Fafchamps (2004) explains that product
exchange can be organised in three different ways: via gifts (intra-household, with families
and sometimes friends), with a market-oriented approach (based on reciprocity and pursuing
self-interest) and by means of hierarchies (firms and government; relying on command and
control). We have developed an analytical framework to explain the interactions between
the institutional structure where market decisions are taken and the behavioural outcomes of
market selection (see Figure 2.1.).
In the following, we will discuss the main components of this framework systematically and
identify the appropriate operational definitions for each of the variables.
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Figure 2.1. Analytical framework for market outlet choice.

32

binnenwerk-icn03-officieel.indd 32

Quality management and strategic alliances in the mango supply chain

21-09-2007 14:46:30



Determinants of market outlet choice of mango producers in Costa Rica

2.2.1 Farm-household characteristics
Market outlet choice is likely to be influenced by farmers’ attitudes to risk (Agarwal et al., 1992).
When actors face uncertainty, they will turn to others whom they know and trust (Galaskiewicz,
1985; Podolny, 1994). Baker (1994, quoted by Tenbrunsel et al., 1999) asserts that relationships
are a fundamental human need, whereas Coleman (1988) argues that social context shapes,
redirects and constrains a person’s actions; consequently, personal relations (shaped in a specific
social context) will reduce chances for opportunistic behaviour and moral hazards (Baker, 1990
and Ben-Porath, 1980) and are likely to enhance cooperation (Granovetter, 1985). In the case
of Costa Rican mango production, farmers select market outlets depending on their social
network and background, and hence seek to reduce transaction costs and uncertainty, but they
feel safer in a market setting where they maintain long-term relationships with participating
agents. In addition, Sáenz-Segura (2006) found that the location of the orchards (proximity to
the customers or buyers) defines the market outlet choice of the producer.

2.2.2 Production system
Agarwal and Ramaswami (1992) emphasise that potential sales (i.e. market size and growth
rate) is an important business factor influencing market selection. Sáenz-Segura (2006) and
Sáenz and Ruben (2004) find that scale of production and experience are positively related to
the choice of export markets. Location-dependent costs arise from raw material acquisition and
heterogeneous costs of operation at different sites (Rhim et al., 2003). Ohyama et al. (2004)
stress that an open economy regime creates a mechanism that selects new entrants in the order
of their entrepreneurial abilities. This implies that entrepreneurs that are more capable run
larger firms, and it is expected that early entering firms have a larger scale of production than
later entrants under the open economy regime. Regardless of their type, older (mature) firms
tend to be larger than new firms (Agarwal and Gort, 2002).

2.2.3 Price attributes
Price is usually considered as one of the most important attributes in the (neo-classical) analysis
of economic regimes; according to Williamson (2002), the chief mission of neoclassical
economics is to understand how the price system coordinates the use of resources. SáenzSegura (2006) and Sáenz and Ruben (2004) find in Costa Rica that prices for products in the
export market are higher than those in the national market. Most producers, including mango
producers, allocate part of their production to the domestic market for different reasons: first, to
ensure an alternative source of income (flexibility), second to gain bargaining power (reducing
hold-ups), and third to reduce the losses in production (decrease risk and uncertainties, in
addition to being able to sell the fruit rejected by the export market). As asserted by Wilson
(1986), farmers rely on market diversification as a protective device. Whereas prices remain
important for outlet choice, they are certainly not the only device and strategic factors may
lead to a marketing mix based on different outlets.
Quality management and strategic alliances in the mango supply chain

binnenwerk-icn03-officieel.indd 33

33

21-09-2007 14:46:30

Chapter 2

2.2.4 Market context
Three main factors for market selection have been described by Brewer (2001), namely
business factors, chance of success and physical distance. Business factors: many firms may not
engage in exports either because they do not have the necessary resources or because they
do not want to commit themselves (Christensen, 1991). Resource scarcity can restrict the
ability of small firms to enter the export market (Moen, 1999). Papadopoulos et al. (2002)
identify demand potential and trade barriers as major determinants for the market selection
strategy followed by the firm. Demand potential is related to market similarity and consumer
behaviour, and differentiates between substitute and complementary commodities. Trade
barriers, both tariff and non-tariff barriers, and entrance barriers, together with geographical
distance have implications for transaction costs. Hart and Holstrom (1987) and Chiarelli et al.
(2002) state, however, that other purchasing conditions such as terms of payment, provision of
credit for inputs, frequency of delivery, seed, and technical assistance could enable producers
to improve their product quality and thus influence their options for alternative market outlet
choice. Sáenz-Segura (2006) and Sáenz and Ruben (2004) found indeed that in Costa Rica
the availability of credit tends to increase the export orientation.
The chance of success factor has been explained by Erramilli and Rao (1990) and Terpstra
and Yu (1988) from the fact that firms try to follow competitors as well as clients into new
markets. Hoang (1998) finds that small firms are usually more reactive than pro-active in
market selection issues. Regarding physical distance, Driscoll and Paliwoda (1997) found that
the socio-cultural distance between economic agents is important for entry mode choice
without consideration of experience. Other authors such as Andersen and Buvik (2002)
and Papadopolous and Denis (1988) explain, though, that physical distance often results in
targeting markets close to the firm’s immediate neighbours, since geographic proximity is likely
to imply more knowledge about markets and guarantees easier access to information.
To summarise our understanding of the factors that influence market outlet choice as derived
from the literature review, in Table 2.1 we present an overview of some of the major attributes
that were found to be significant factors for the internationalisation of activities in selected field
studies. These variables will also be considered in our subsequent data analysis. We follow the
analytical framework presented in Figure 2.1. by disaggregating the structural characteristics
of the producer, the production system, market context and the price regime that will affect
the producer’s outlet choice (see Figure 2.1.).
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Table 2.1. Variables and dimensions influencing market outlet choice.
Dimension

Structural
characteristics

Price attributes

Price

Production system

Farm-household
characteristics

Market context

Operational variables Literature (sources)

Average price (in colones) Saenz-Segura and Ruben (2004);
Saenz-Segura (2006)
Size
Orchard Size (in ha)
Agarwal and Ramasnani (1992);
Agarwal and Gort (2002)
Scale
Mango production in
Saenz-Segura and Ruben (2004);
boxes
Saenz-Segura (2006)
Risk
Producers’ risk attitude Agarwal and Ramasnani (1992)
(1-10)
Experience
Years of producing mango Saenz-Segura and Ruben (2004);
Saenz-Segura (2006)
Trust
Trust in buyers (1-10)
Galaskiewicz (1985);
Podolny (1994)
Distance
Distance to market,
Brewer (2001);
geographic location
Driscoll and Paliwoda (1997)
Purchase condition Type of agreement,
Papadopoulos et al. (2002);
(1 none, 2 verbal, 3
Chiarelli et al. (2002)
written agreement)

2.3 Materials and methods
The empirical material for the analysis of market outlet choice is derived from a representative
survey amongst mango producers in the major production region of Costa Rica. The total
sample included 94 farmers selected randomly from the producers’ census for the Central
Pacific zone (CPZ) of Costa Rica, carried out by the National Production Bureau (CNP) in
2003 (see Box 2.1.).
Data collection was based on a questionnaire given to farmers regarding farm-household
characteristics (i.e. family size, education, producer’s age and experience, cultivated mango
area) and production system characteristics (i.e. soil fertility, technical training, road
conditions, conditions of mango farms, whether there were any trees stimulated by chemicals
and physical treatment). It was followed by a series of interviews with producers to reveal
their preferences regarding outlet choice and relationships with traders. We also collected
detailed data on the type of delivery agreements (verbal or written), payment procedures (cash,
cheque), rejection rates and the standing arrangements between buyers and sellers (i.e. visits
to the farms for inspection, quality control in the orchards, credit delivery, among others).
Quality management and strategic alliances in the mango supply chain
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Box 2.1.
The census included data from 1500 producers. After cleaning up the data and grouping the
producers by area, the valid number of observations was reduced to 861 producers. We used
the census from 2003 to determine the appropriate sample size. To calculate the sample size the
following formula was used:
no = [(Zα/2*σ) / d]2 / {1 + (1/N) * [(Zα/2*σ) / d]2 – 1]}
where Zα/2 = Confidence Interval of 95% (1.96); σ = Standard Deviation of Population (10.86); d =
permitted error (2); and N= Population Size (861). After calculation, the appropriate sample size
resulted in 101 producers. Hereafter, a correction formula for finite populations was applied:
n = no / [1 + (no / N)]
The required sample size is 91 mango producers. Stratified random selection of producers was
applied with the assistance of extension agents of Agriculture and Livestock Ministry (MAG) and
the CNP. Within the Central Pacific sub-regions, five areas were selected to conduct the survey:
Orotina, San Mateo, Esparza, Garabito and Puntarenas (Central). Stratified sampling methods
were used to define the number of sites and producers by location. The total number of valid
mango producer interviews was 94.

Trust between producers and buyers was assessed on a Likert scale from 1 to 10, as were risk
attitudes. Finally, some key market outlet characteristics (such as the number of buyers, the
years already attending the market, distance to market, price information and the degree of
trust between seller and buyer) were included in the survey.
To understand the main differences amongst agents delivering to certain market outlets,
an ANOVA analysis was performed. This type of analysis was used because we wanted to
identify the key differences between the economic agents that deliver to different outlets.
For this purpose, ANOVA exhibits some advantage for analysing situations in which there
are several independent variables, revealing the way that these independent variables interact
with one another and the effects of these interactions on multiple market outlet choice as a
dependent variable (Field, 2002). We relied on a Gabriel’s post hoc procedure to check for
significant differences among the different outlets, while considering different group size in
the independent variable.
To disentangle the attributes that differentiate market outlet choices, a Tobit analysis was
carried out. Based on the review of the literature, we selected a number of fixed producer


A post hoc test consists of pair wise comparisons of all the different combinations of treatment groups (Field,
2002).
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characteristics for the Tobit analysis. As an independent variable, we used the percentage
of production delivered to the export market in a range from 0 to 100. The Tobit model
resembles the Probit analysis, but the dependent variable is continuous, not binominal (0
or 1). A Tobit analysis is now easy to perform due to its incorporation in several statistical
packages, resembling in many features a linear regression procedure (Greene, 2003). We used
STATA software for the data processing and analysis.

2.4 Results
The data analysis is divided into three parts. First, we conducted an analysis at the level of the
different agents (mango producers oriented to the export market, to the local market or to
both markets) to understand the major intrinsic characteristics of farmers operating in each
of the market segments. Second, we analysed the structural factors that explain differences in
outlet choices, using the results of the Tobit analysis. Third, we have provided a description of
the factors that underpin the strategic interfaces between supply chain agents in the mango
chain, paying particular attention to the Costa Rican chain configuration. The latter analysis
is based on ANOVA tests.

2.4.1 Producers’ characteristics and outlet choice
In order to characterise the different types of mango producers, we can divide the sample
population into three groups: export market-oriented (EM), local market-oriented (LM) and
agents participating in both markets (BM). Table 2.2 present the results of the analysis of
significant intrinsic differences between producers operating within each market segment.
There are few differences between farmers in terms of their farm-household characteristics
(see Table 2.2). The producer’s age, size of the farm, and family size have no significant impact
on outlet choice. More mango experience leads to preferences towards the local market,
whereas farmers oriented towards export markets tend to possess less experience with mango
production. This counter-intuitive result may be explained in part because mango exports are
rather recent in Costa Rica and are mainly promoted at newly established plantations. The
level of education does have a positive relationship to export market orientation.
Regarding production system characteristics, it is important to note that export-oriented
producers perceive themselves as operating under more favourable weather conditions than
those of producers delivering to the local market. Moreover, the former tend to follow the
advice from agricultural outreach workers more carefully, given the fact that strict maintenance
of technical production procedures and general agricultural practices (such as Eurep-GAP)
are of key importance for sustained access to export markets and retail outlets.
Price characteristics appear not to be significantly different for market choice orientation.
Producers’ input costs and output prices are somewhat similar in various market channels,
Quality management and strategic alliances in the mango supply chain
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Table 2.2. Producer characteristics underlying market outlet choice
Dimension

Variable

Farm-household characteristics
Producer’s age
Producer’s experience
Mango area
Family size
Producers’ education
Production system characteristics
Weather conditions
Farm fertility
Farm conditions
Tree stimulation
Follow technical advice
Mango training
Road conditions
Price characteristics
Inputs cost
Mango price
Agreement characteristics
Rejection rate
Type of agreement
Method of payment
Seller visits to buyer
Buyer visits to seller
Buyer’s supervision in orchard
Quality control in the orchard
Access to credit
Market characteristics
Number of buyers
Years attending the market
Trust towards buyer
Distance to market
Mango dependency
Knowledge on mango price
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Difference
EM - LM

Difference
EM - BM

Difference
BM - LM

*(-)

**(+)
*(+)

*(+)

**(+)
***(+)
***(+)

***(+)
***(+)

***(+)
***(+)
***(+)
***(+)

***(+)
***(+)
***(+)

***(+)

*(-)
***(-)
**(-)

***(+)

*(-)
**(-)
***(-)
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Table 2.2. Continued
Dimension

Variable

Agreement characteristics
Rejection rate
Type of agreement
Method of payment
Seller visits to buyer
Buyer visits to seller
Buyer’s supervision in orchard
Quality control in the orchard
Access to credit

Difference
EM - LM

Difference
EM - BM

**(+)
***(+)
***(+)

***(+)
***(+)

***(+)
***(+)
***(+)
***(+)

***(+)
***(+)
***(+)

Difference
BM - LM

***(+)
***(+)

Significance at *** 1%, ** 5%, , * 10%
+ = positive relationship; - = negative relationship

and thus major differences in delivery conditions are expected to be determined by nonprice attributes, related to the market configuration and the characteristics of contractual
arrangements.
With respect to the agreement characteristics, we find that access to the export market requires
the producer to comply with higher standards. Quality surveillance from the buyer in the
orchard is one of the main differences among market outlets. Moreover, in terms of the associated
contract characteristics for different outlets, written contracts are more frequent in the export
market, while cash payments are more common for the local market. In addition, producers
delivering exclusively to export markets have better access to credit. The main differentiation
in market outlet choice thus appears to be related to the more demanding delivery conditions
in the export market compared to the local market, which result in differences in production
and marketing behaviour.
Although it might be reasonable to expect that mango dependency will be higher for producers
specialising in export market production, this appears not to be true; there are no significant
differences between outlet orientation and mango income dependency. Local market-oriented
farmers can deal with more buyers and have usually attended the market for a longer period,
thus being able to offer more bargaining options. An important feature for export marketoriented producers is that they are located closer to the market. For integrated mango supply
chains, the nearby location of export processing facilities near the orchard provides incentives
for prompt delivery and prevents free-riding. Nevertheless, trust relationships with the buyers
do not present any significant difference between the market channels, or with regard to
knowledge about the mango price.
Quality management and strategic alliances in the mango supply chain

binnenwerk-icn03-officieel.indd 39

39

21-09-2007 14:46:31

Chapter 2

2.4.2 Mango export outlet choice selection
We can proceed with a more detailed analysis of the determinants of mango outlet choice,
addressing the factors that influence deliveries to specific market segments. We have used a
Tobit regression model with the percentage of delivery to the export market as the dependent
variable (see Table 2.3). Results show that the significant explanatory variables include several
farm-household characteristics (mango experience and risk attitude), some aspects of the
production system (mango area, scale), and market context conditions (purchase conditions,
geographical location and distance to market).
We can consider these results against the background of the structure of the mango market in
Costa Rica (Section 2.1.), taking into consideration the theory available on factors influencing
market outlet choice (see Section 2.2.).
Table 2.3. Structural factors determining export orientation (Tobit model).

Farm household
Mango experience (years)
Risk attitude (Likert 1 to 10)
Trust (Likert 1 to 10)
Price attribute
Average price (colon/box)
Production System
Mango area (ha)
Scale of production (boxes/year)
Market Context
Purchase condition
(1 no agreement, 2 verbal
agreement, 3 written agreement)
Geographical location
(0 Alajuela, 1 Puntarenas)
Distance to market (km)
Constant

Coefficient Std. error

T statistics Prob.

Sign.

-5.012
-120.620
-11.870

2.460
66.036
8.999

-2.04
-1.83
-1.32

0.044
0.071
0.191

**
*

-0.009

0.020

-0.45

0.653

4.395
0.001

1.935
0.001

2.27
2.22

0.026
0.029

**
**

104.743

34.967

3.00

0.004

***

140.047

53.355

2.62

0.010

***

-1.008

0.486

-2.07

0.041

**

-0.076

131.827

0.00

1.000

Significance at *** 1%, ** 5%, * 10%.
Adj. R 2 = 0.277, Number of obs = 94, LR Chi2 = 53.05, Prob > Chi2 = 0.00001, Pseudo R 2 = 0.1846.
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2.4.3 Farm-household characteristics
Producers eligible for mango deliveries to the export market are usually strictly selected. We
therefore expect from the literature that previous mango experience, risk-acceptance attitude
and trust with the buyers would contribute to more export-orientation. Our results are,
however, not fully consistent with the literature. First, in our data, trust appears not to be
significant. Galaskiewcz (1985) and Podolny (1994) already emphasised that trust in business
partners is a key determinant for the internationalisation of supply chains. In the case of
mangoes from Costa Rica, trust may be of less importance for market outlet selection, since
most agents involved in the transactions have met one another only recently and business
relationships are still limited to short-run deliveries with no clear perspective for long-run
arrangements. In addition, there is a clear lack of information regarding the reputation of
agents, and this causes the uncertainty in transactions to be relatively high; agents are more
likely to search for arrangements that safeguard the delivery and may rely on interlinking
transactions (i.e. input credit and technical assistance) to prevent opportunistic behaviour
and moral hazards.
With respect to risk attitudes, Agarwal and Ramasnani (1992) found that risk-taking agents
are usually better able to enter export markets. In our research, the farmers’ risk attitude is
significant, but the direction of the sign is opposite: risk-averse agents are more likely to
deliver to the export market. This seems to be a counter-intuitive result, but producers who
are delivering to the export market at this moment in Costa Rica are to a certain extent playing
safe by reducing transaction costs and delivering to the market outlet that is closest to their
orchard, even if they have to comply with more requirements to have access to such an outlet,
not only in terms of product quality but also in terms of increase production costs.
Experience in crop production also appears to be essential to be able to enter the export
market, but in the case of mango experience it has a negative sign, thus implying that lessexperienced agents are better able to engage with the export market. Saenz-Segura (2006) and
Saenz-Segura and Ruben (2004) found a contrasting relationship. The fact that mango exports
from Costa Rica are a rather new activity and that there has been a shift to new varieties of
mangoes makes it is easier for new (but less experienced) growers to adopt the production
system required for export. Established producers are more likely to deliver to the local market,
and are equally less risk-averse given the trading options in the local market.

2.4.4 Production system
The variables of cultivated mango area and scale of production have a positive relationship
with export market orientation, in line with the findings from the literature (e.g. Agarwal and
Ramasnani, 1992; Agarwal and Gort, 2002; Saenz-Segura and Ruben, 2004). Larger mango
areas increase the possibility for producers to deliver to the export market segment; likewise,
a higher scale of production (more boxes per week) tends to facilitate the entrance into the
Quality management and strategic alliances in the mango supply chain
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export market. From the institutional point of view, it is important for the buyer to contract
a limited number of larger producers, thus reducing the monitoring and control cost as well
as the delivery uncertainties. Key and Runsten (1999) pointed out that business relations
between large companies or vertical integration of processes are common procedures for
reducing transaction costs associated with uncertainty (quality, control and monitoring).

2.4.5 Price attributes
Price differences seem to have limited implications for the market outlet choice, since mango
producers are mostly price-takers and are not able to influence prices that are out of their
control. Mango prices in Costa Rica are based on the international baseline price provided
by the importers to the local producers and the bottom price they receive in the local market.
This price transmission mechanism is especially valid for the period between January and May
when the mango export window is open for Costa Rica. Mango prices are also dependent on
other fruit categories, since (local) consumers are willing to use different varieties of mango
and other tropical fruits depending on seasonal availability.

2.4.6 Market context
From the institutional point of view, purchase conditions related to market entry barriers
as well as to contract requirements are of critical importance for entering the export market
(Key and Rusten, 1999; Papadopoulos et al., 2002; Chiarelli et al., 2000). Farmers that are
better able to comply with the demanding market conditions will become engaged with export
outlets. In the case of the Costa Rican mango sector, export producers are agents that are
willing and able to tolerate stricter and more demanding delivery conditions for entering the
market. In addition, the distance to the market where mango is collected facilitates better
quality control and reduced degradation. Farmers must construct recollection facilities close
to their production areas in order to improve the production systems oriented towards the
export market,
In Costa Rica, mango production for the export market is based in Puntarenas (in the Western
part of the country), while production for the local market is mainly located in Alajuela (in
the Central part of the country). Hence, export market collectors and packaging facilities are
closer to the mango producers in Puntarenas, whereas producers delivering to the local market
must travel longer distances for access to the local markets found mainly in the Central Valley
where most of the population is concentrated.
Purchase conditions for export-oriented mango are different from those for the local market
oriented fruit. The quality standards are stricter as are contract characteristics such as contract
type, method of payment, rejection rate tolerance and supervision by the buyer in the orchard.
Normally, exporter-oriented growers can tolerate more rejection in the selection and packing
process, must sign written contracts and have less flexibility in their selling strategy. Local
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market oriented producers have less requirements to satisfy customer needs and have a more
flexible selling strategy.

2.4.7 Differentiation within mango supply chains
Finally, we can discuss the behavioural attributes that give rise to differentiation within the
mango supply chain. Therefore, we use an ANOVA analysis to identify the contractual delivery
conditions prevailing in transactions between the different actors in the chain. The diagram
in Table 2.4 summarises the main factors affecting the delivery conditions at the interfaces
between major market agents.
Table 2.4. Delivery procedures at supply chain interfaces (ANOVA analysis).

Wholesaler

Retailer

Intermediary

(-) Number of buyers

(-) Method of payment

(-) Price knowledge

Retailer

Intermediary

Exporter

(+) Years attending the
market
(+) Distance to market
(-) Type of agreement
(-) Buyer visits the orchard (-) Method of payment
(-) Buyer visits the orchard
(-) Supervision by the buyer
(-) Quality control
(-) Access to credit
(+) Number of buyers
(+) Number of buyers
(+) Years attending the
(+) Years attending the
market
market
(-) Rejection rate
(-) Rejection rate
(-) Method of payment
(-) Type of agreement
(+) Distance to market
(-) Method of payment
(+) Price knowledge
(+) Distance to market
(-) Buyer visits the orchard (-) Buyer visits the orchard
(-) Supervision by the buyer
(-) Quality control
(-) Access to credit
(-) Rejection rate
(-) Type of agreement
(-) Buyer visits the orchard
(-) Supervision by the buyer
(-) Quality control
(-) Access to credit
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Major differences between delivery conditions at the wholesale market (Cenada) and the retail
market (farmers’ market) refer to the larger number of buyers and the better availability of price
information in the latter market. This implies that local retail outlets provide more bargaining
opportunities for producers. For deliveries to the wholesale market, producers must travel
longer distances, but they receive direct cash payments from buyers and are not bothered by
buyers wanting to inspect their orchards. At this interface, rejection rates might be higher,
but options for selling a larger volume and the absence of delayed payment risks may make
wholesale delivery an attractive option, particularly for larger producers. The main difference
between export and wholesale outlets is that an export outlet implies a more complex delivery
agreement, payments by cheque, and more field supervision and quality control, but also
opportunities for additional access to input credit as part of an interlinked contract.
Delivery conditions at retailers are differentiated from those with intermediaries with respect
to the larger number of buyers, greater distance to the market and the longer period attending
the market. This results in a lower rejection rate, direct cash payment and more knowledge
about prices but less information on the production conditions for deliveries to the open-air
farmers’ market. Retail sales can be expected to be attractive for producers that offer standard
mango quality and prefer prompt sales with too much risk. Otherwise, sales to intermediaries
are likely to be preferred by producers with above-average mango quality that can sell the
rejected fruit through alternative market outlets.
Delivery modes at the export market are mainly based on the contractual arrangements where
producers are willing to bear stricter conditions in order to get access to export outlets. Given
their remote location, most of these producers only have limited alternative options. In case
they do not agree to sell to the export agency, they have to face high transport costs to reach
other outlets or deliver elsewhere to intermediaries that will pay substantially lower prices for
the mangoes compared to the export market. The main differences between the intermediary
and the exporter include more complex delivery requirements and higher quality controls that
are in effect in the export market segment.
We can now outline the mango supply chain configuration and the differences in outlet choice
(see Figure 2.2.). It is important to observe that for the export market vertical integration
processes are already quite advanced. Producers deliver on the demands of the buyer and
therefore face higher rejection rates, but in compensation they have access to stable market
outlets, receive input and (subsidised) credit and can benefit from lower transport and delivery
costs. For the local market, the producers’ experience and their historical knowledge and
relationships with the market are of key importance. In addition, the flexibility to sell to a large
number of different clients, the cash payments and the reduced possibilities of hold-up may
make this a preferred market outlet. Sales to intermediaries that live close to the producer and
visit the producer often to see whether rejected mango can be bought provide an important
secondary market outlet. Since local markets are not as strict with respect to quality (but
do control colour and maturity), intermediaries purchase mangoes that are riper than those
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Export
Vertical integration
Low transport costs
Strict quality control
Cenada
Low rejection rate
Cash payments
Market history
Less quality control

Producer

Local
Flexibility
Relationships
Variable quality

Intermediary
Verbal agreements
Lowest rejection rate
Control on the farm

Farmers’ market
Cash payments
Many buyers
Flexibility

Figure 2.2. Differentiation in mango outlet choices.

delivered to the export market. However, intermediaries buying mango usually pay one week
later (after having sold the produce), and therefore they build on an established relationship
with the producer, whereas for Cenada and farmers’ market sales, spot market transactions
are the rule.

2.5 Discussion and conclusion
Mango market outlet selection is a strategic decision for producers, who have to decide on
their market portfolio mix in terms of maximising their (family) welfare and guaranteeing
their strategic market position. Since price differences between local and export markets are
not substantial, other market delivery conditions related to guaranteed and stable access and
potential cost advantages tend to be more important. While deliveries to the export market
might be attractive if producers can benefit from reduced transport and transaction costs,
they also incur higher input costs, have to face higher rejection rates and must pay fees for
their Eurep-GAP certification. This implies that all production activities should be registered
and that producers lose their independence, since they have to accept in-situ inspections.
Therefore, many producers moved to the local market because they were unable to meet the
certification requirements.
Given the variability in prices (at local and export markets) and the additional differences
in production conditions (input and credit costs) and supply conditions (rejection rate),
market outlet choice is a complex decision involving both welfare objectives and risk and
transaction costs considerations. Although producers delivering to the local farmers’ market
may sometimes receive higher prices, they also face higher costs for delivering their mangoes
Quality management and strategic alliances in the mango supply chain
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to this outlet, and they need specific skills and knowledge to guarantee successful operations.
Building reputation and trust requires experience and a long-term engagement. Otherwise,
direct cash payments at the retail and wholesale market tend to reduce risks. The operations
of local intermediaries are somewhat closer to the producer and enable deliveries of rejected
produce to an alternative market outlet. The inspections of the orchards by intermediaries are
thus not related to quality control so much as availability control. Compared to exporters,
intermediaries face major financial constraints for direct payments, and usually take advantage
of opportunism in their pricing policy.
Producers delivering to the export market have to tolerate more stringent delivery conditions
as defined by the buyer. Export market chains are moving in the direction of vertically
integrated processes. Given the risk involved in mango production, exporters will contract
with producers instead of engaging in production themselves. Export contracts are mainly
arranged with medium-scale and larger mango orchards that use up-to-date procedures and
cultivate modern varieties, and are located near the processing plants. In the export chain,
producers are the least informed about market conditions and opportunities, and are mainly
concerned with upgrading primary production. Traders and intermediaries are the bestinformed agents in the chain since through their logistic operations, they link the production
and marketing part of the chain.
This research presents a standard analysis of market outlet choice, but contributes to the idea
of comparison among outlets as well as the view of complementarities of markets at least for
the mango chain in Costa Rica. All the results of the analysis are in line with previous research,
except for household characteristics, such as experience and risk attitude, which are contrary
to what was expected. The findings show that in order to promote mango producers to choose
the export market, they must be young and risk adverse, most likely because it is easier to adopt
new production systems and rules of the game than change the old way of doing business.
Further research on other non-traditional commodities must be conducted to understand
the most significant household characteristics for promoting exports among other things, and
must thus be able to define incentives for different types of producers.
Further research will be required to obtain detailed data on the production function for
different market outlets. It would also be important to determine the market mix of the
producers to be able to understand their multiple market orientation. Both aspects could
provide further information on the backwards implications of market outlet choice for the
strategic behaviour of mango producers.
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Chapter 3. Economic incentives for improving
quality in the mango sector of Costa Rica

3.1 Introduction
Mango (Mangifera indica) has been cultivated as a food crop for more than 40 centuries. The
production originated in India and Malaysia and has spread to tropical and subtropical countries
around the world. There are currently some 150 varieties of mango known worldwide, but only
a few (i.e. Haden, Irwin, Keith, Tommy Atkins) are of commercial importance. Mangoes were
first imported to Costa Rica in 1796 from different Caribbean countries (Lezema, 1989). In
the early 1970s, the University of Costa Rica introduced some special red and yellow varieties
in the Orotina area for commercial purposes (Mora, pers. comm., 2004; Mora et al., 2002).
At the beginning of the 1980s, the production of red mango varieties for (European) export
markets became more important, leading to a further reduction of the local cultivated area of
yellow mango ( Jirón, 1995; Buzano, 1997).
Mango quality varies greatly due to differences in taste, flavour, colour, aroma and size.
Consumers look for mangoes with no external damage, with a stable weight, colour and
consistency, and at a reasonable price. Producers’ crop management and post-harvest practices
as well as delivery systems have a profound impact on observable and imminent quality
characteristics (Ruben et al., 2005). Although a fair amount of knowledge is available regarding
the technological options for improving mango quality (Garvin, 1984; Montero and Cerdas,
2000), there is far less understanding of which economic incentives and contractual regimes
might be effective for providing producers with the necessary incentives for adjusting their
mango production and management systems in order to enhance quality performance in line
with consumer demands.
In this research we use an innovative analytical framework to link consumers’ quality
perceptions with producers’ quality management practices, and the impact of different
producers’ characteristics and marketing arrangements with improved quality performance
for specific local and international market outlets. We collected detailed data on farm
households and mango production systems from a sub-sample of 35 mango farmers in the
five main production zones of Costa Rica. In addition, quality parameters of five selected
mango fruits were assessed according to eight different criteria (mangoes were checked on
weight, various types of damage, irregularity of the shape, colour of the peel, firmness of the
pulp, colour of the pulp, total soluble solids – TSS and pH). They were subsequently weighted
by a consumer panel and by using trader expert opinions. A mango quality index is specified


An earlier version of this paper was submitted for publication to the International Journal of Quality and
Management Reliability (IJQMR).
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for both local and export market outlets. Finally, we identify the relationships between farmhousehold characteristics, production system features, marketing relationships and intrinsic
mango quality attributes.
The remainder of this chapter is structured as follows. First, we provide an overview of the
literature dealing with quality and incentive linkages and we provide a general analytical
framework to examine the factors that influence quality performance. Thereafter, we analyse
the structure of the mango chain in Costa Rica and present basic data on producers and product
samples. Next, we outline the procedure used to construct the quality index for mangoes
and apply this index to differentiate between the local and international market segments.
The quality index is subsequently related to particular farm-household characteristics and a
number of price and non-price factors that are part of the delivery contracts with traders. We
conclude with some implications for policies and indicate options for further research.

3.2 The mango supply chain in Costa Rica
The main mango varieties grown in Costa Rica suitable for export are Tommy Atkins, Kent,
Keith, Palmer and Smith (Mora, pers. comm., 2004; Jiménez, pers. comm., 2003; Central Pacific
Census, MAG, 2004). In 2003, mango orchards in Costa Rica covered 8,350 ha and the quantity
produced reached 35,000 tons. In seven years (1996-2003), the area went up by 7% and the
amount produced rose by 75% ( Jiménez, 2003). This increase was due to technological change
(Montero and Cerdas, 2000). Costa Rica has about 1,950 mango producers, 60% of which
cultivate less than 5 ha, 35% cultivate between 5 and 20 ha, and 5% own more than 20 ha (Mora,
pers. comm., 2004; SEPSA, 2001). The producers are organised in different ways; large and
medium-sized producers are linked to international trading companies, and small producers are
either organised in co-operatives or producers’ associations or not organised at all.
Figure 3.1. shows the main locations of mango producers in Costa Rica. The circles on the
map represent the mango production area and the area where the fieldwork for this research
took place.
The organisation of the mango supply chain is relatively simple for the export market and
much more complex for the local market (see Figure 3.2.). For the export market there is a
straightforward relationship between the traders and the producers, but at the local market
there are many different intermediaries involved. These agents play many roles in the chain:
they buy mangoes from the producers, sell the produce to the Cenada (wholesale market), or
buy from Cenada to deliver to local outlets such as retailers and the wet market. Hortifruti is
a private company that buys directly from the producers and sells to the main supermarkets
in Costa Rica.
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Figure 3.1. Main mango producing areas in Costa Rica.
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Figure 3.2. Mango supply chain in Costa Rica.

3.3 Quality perceptions and incentive regimes
Food quality is a broad concept that has been defined in a variety of ways, using either objective
or subjective criteria. While the theoretical relationship between quality perceptions and
consumer choices is widely addressed in the literature (see: van Trijp and Steenkamp, 1998;
Sloof et al., 1996), there is surprisingly little attention given to the incentive regimes that
effectively enable producers and processors to respond to these market demands. We therefore
aim to develop an integrated procedure for linking intrinsic quality attributes as perceived
and valued by consumers with producers’ characteristics that influence quality performance,

Quality management and strategic alliances in the mango supply chain

binnenwerk-icn03-officieel.indd 49

49

21-09-2007 14:46:33

Chapter 3

in order to identify which price and non-price elements are able to dovetail farming systems
management systems with market criteria.
Different definitions of quality are put forth in the literature. Juran (1990) defines quality
as product performance that results in customer satisfaction and freedom from deficiencies
in order to prevent customer dissatisfaction. Crosby (1979) describes quality as compliance
with clear product specifications, whereby the firm management is responsible for maintaining
univocal attributes. A more comprehensive definition is provided by Luning et al., (2002),
who refer to quality as the ability to meet or exceed customer expectations.
The different attributes included in the concept of quality depend on the relevant actor who
is acquiring the product. Major actors participating in the valuation of food quality for the
export market include producers, processors, exporters, importers, wholesalers, retailers and
consumers (see Figure 3.3.); external agents such as voluntary agencies and the government
may also influence these perceptions. Wholesalers and retailers emphasise visual attributes
such as size, shape, colour and shelf life, taking into consideration consumer preferences.
However, consumers are interested in many more aspects related to food quality, such as taste,
freshness, appearance, nutritional value and food safety. Government officials are involved in
regulations concerning health and safety aspects. Producers and processors commonly prefer

QUALITY PERCEPTION
Productivity, uniformity, disease resistance

Processor
Exporter

countries

Grower

Uniformity, constant quality
Constant quality, reliable supply

Importer

Constant quality, reliable supply

Wholesaler

Availability, keepability, freshness, packaging

Retailer
Consumer

countries

Developed

Developing

ACTORS

Good shelf-life, diversity, appearance, delivery
Tasty, healthy, appearance, sustainable,
convenience, constant quality

Figure 3.3. Actors in the mango chain for the export market and their quality perception.

 The customer can be any actor in the chain, with the consumer as the final customer.
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profit attributes, including higher yields, suitability for mechanical harvesting and industrial
preparation, and resistance to pests and diseases.
The quality of agri-food products can be understood as an aggregate of various quality
characteristics, which can be divided into intrinsic and extrinsic quality attributes (van Trijp
and Steenkamp, 1998; Steenkamp, 1989; Poulsen et al., 1996). Intrinsic quality attributes refer
to physical product characteristics and can be measured in an objective manner and by sensory
perception. The combination of all these attributes determines the intrinsic product quality.
Extrinsic attributes refer to how the food is produced. These extrinsic factors commonly
have no direct influence on the observable characteristics of the product, but they can be of
overriding importance in the purchasing decisions of some consumers.
Fruit producers tend to focus on the quality attributes that can be observed directly. It is
rather common for mango producers in Costa Rica to demonstrate quality by comparing the
mangoes from their own orchards with those of neighbouring farms. Normally, another way to
benchmark quality is by providing information about the technological package and the crop
management procedures used on the farm. Garvin (1984), however, emphasises that farmers
should be more objective when defining the quality performance attributes of their fruit and
relating them to their production practices.
Sloof et al. (1996) provide an extensive literature review and have identified four different
types of approach to quality:
• The transcendent approach, in which quality is considered a property that an individual can
learn to recognise only through experience;
• The production-based approach, where it is dealt with during the production, distribution
and commercialisation process. The required quality is met when a product complies with
the standards (specifications) for the next step in the chain;
• The value-based approach, where quality is a composite of product characteristics that
are valued in the market and enable producers to differentiate between their products to
maximise profits and reduce competition;
• The user-based approach, which places the user in the centre; the quality of a product
is based on how the end-user perceives it, and as such depends on the individual user’s
subjective perceptions, needs and goals.
These broad definitions, dimensions and attributes of quality take us to the question of how to
link user-based characteristics with production-based approaches in such a way that quality is
understood as a physical product property and related to the production-system characteristics
and the management of the supply chain as well. We therefore relied on a techno-managerial
approach (Luning et al., 2002) that identifies the product and process variables influencing
quality management practices and consumers’ preferences.
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Randall and Sanjur (1981) and Gains (1994) explain that food preferences are related to
three sets of key variables: 1) the characteristics of the individual, 2) the characteristics
of the product and process, and 3) the characteristics of the market and institutional
environment. Consequently, Sijtsema (2003) concludes that food perception models for
product development should take into account the environment, the individual, the food
and the context of consumption. In a similar way, Kahn (1981) further has disaggregated food
preferences into seven factors: 1) personal factors, 2) socio-economic factors, 3) education,
4) cultural, religious and regional factors, 5) intrinsic factors, 6) extrinsic factors, and 7)
biological, physiological and psychological factors. Given these multiple aspects, quality tends
to be a composite index of various attributes, and it becomes extremely difficult to identify
which incentives can be used to influence quality performance.

3.4 Analytical framework
We explore the most important intrinsic quality attributes of mangoes in relation to the socioeconomic features of the mango producers. First, a detailed characterisation of the producers
and of different types of contractual arrangements for mango was carried out. Contractual
aspects refer to non-price criteria used by traders/processors to select producers that deliver
the desired quality. Key contractual attributes that are considered refer to trust relationship
with the buyer, bargaining power, quality compliance and the willingness to sell the produce.
Food quality management is a complex system, since we have to consider both human and
food behaviour (Luning et al., 2006), where food behaviour is a function of food dynamics
and technological conditions, and human behaviour is a function of individual dynamics and
administrative conditions. In the present research we intend to analyse quality management of
mangoes using a similar approach, but adding price and non-price attributes to the analysis.
In the following analytical framework (see Figure 3.4.), we explain differences in the (intrinsic)
quality of mango in relation to the socio-economic characteristics of the household and the
technical management of mango orchards. Hereafter, we identify the price and non-price
attributes that are effective in influencing quality performance.
To make this basic model operational, we need to understand the relationships between
quality performance, farm-household characteristics, production system organisation, delivery
conditions and contract design (i.e. non-price attributes) and price incentives. Quality of crop
production will be affected by different farm management practices (Ali, 1995; Odulaja and
Kiros, 1996). Such managerial practices include both physical inputs (land size, implements,
etc.) and the farmer’s personal endowments (age, literacy level, and experience). One of the
important management practices is lean production. Most common benefits related to lean
practices are the improvement of labour productivity and higher quality performance (White
et al., 1999). Empirical evidence regarding the implementation and adoption of lean practices
 Lean production is a multi-dimensional approach encompassing a wide range of management practices (including

quality systems) to streamline the integration of the supply chain (Shan and Ward, 2000).
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Household
characteristics
• Age
• Experience
• Orchard size
Intrinsic quality attributes
Production characteristics
• Input use
• Family labour
• Hired labour

Non-price attributes
• Aspect reaching agreement
• Attributes affecting quality
• Determinant to select buyer
• Bargaining power
• Relation to buyer

Price attributes
• Average price
• Dry/rainy season price

Figure 3.4. Analytical framework. Intrinsic quality relationships to socio-economic variables.

points towards a positive impact of firm size: large firms are more likely to implement lean
practices than smaller ones (Shan and Ward, 2000), and therefore produce higher quality
products. Earlier experience in the activity is usually related negatively to the implementation
of lean production, since it would be harder for experienced farmers to adjust management
practices (Pil and MacDuffie, 1996). Just and Zilberman (1983) find that technology change
and quality improvements are mainly adopted by large farms.
Suitable incentives for enhancing the adoption of quality innovations must be identified to
enable supply chain agents to adjust their production practices and management regimes
accordingly. Both prices and non-price attributes might be helpful for this. Zeithaml (1988)
suggested that in the market the ‘get’ and ‘give’ component of goods or services should to be
matched. Given this definition of value, a trade-off between quality and price might arise (i.e.
value-for-money). It is generally acknowledged that higher quality produce is rewarded with
a higher price (Batt and Parining, 2000). Menegay et al. (1993) have shown, however, that
variations in quality can sometimes lead to lower prices, since farmers sell their production
without any grading to collecting agents and distributors who purchase the entire crop,
irrespective of the quality.



Studies of goat production in South Africa reveal that farms with a smaller herd face high transaction costs to
implement quality improvements, since the input required for enhancing quality (i.e. medicines, ear tags, laboratory
tests and transport equipment) can be prohibitively expensive (Roets and Kirsten, 2005).
 It is very common in mango production in Costa Rica to lease land from subsistence farmers to increase farm size

and production. These farmers, however, care less about land conservation and use resources in a more extractive
way, thus affecting the sustainability of the resource base.
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Contracts are an alternative device for marketing the fruit. The literature suggests that vertical
integration10 could lead to increased quality due to standardisation of production, harvesting
and handling practices. Global supply has brought with it new demands by retailers for
traceability, tractability, quality assurance and consistency of deliveries. The consumer expects
to find the product of a specified quality at a certain price and with a guaranteed shelf life.
These demands have led to an increased occurrence of vertical integration in agricultural food
and non-food markets (Sporleder, 1992; Martinez et al., 1997; Gow et al., 2000; Engelbart
et al., 2001; SAMIC, 2002; Singh, 2002). Sáenz-Segura (2006) found that the existence of a
delivery contract has a positive effect on the quality of the product. Alexander et al. (2000)
stressed that the quality of tomatoes will be higher in the presence of (incentive) contracts.
For these reasons, we have considered incentives through contracts to be more appealing
to the mango producers than other incentives are. Mango producers from Costa Rica are
price-takers since mango prices are defined by the international market. Hence we argue
that producers’ behaviour can be modified by the implementation (adding or eliminating)
of certain contract clauses and improving relationships and coordination, and not only by
produce price incentives.

3.5 Materials and methods
Our framework for this analysis is based on three components. First, we construct a quality
index for mangoes based on product attributes valued by consumers (using a consumer panel).
This index is further disaggregated for relevant local and export market outlets. Second, we
identify the socio-economic and technical characteristics of the mango producers and their
production systems that influence management regimes. Third, we construct some relevant
behavioural factors that characterise market outlet choice and the contractual relationship
between producers and buyers. The final analysis concerns the interaction between producers
and contractual dimensions with quality performance.

3.5.1 Data
We collected three types of data from a random sample of mango producers. Data collection
includes the measurement of mangoes for quality inspection, a questionnaire completed by
producers regarding farm-household and production characteristics, and a series of interviews
with producers to reveal their preferences regarding outlet choice and relationships with
traders. The entire sample includes 94 farmers selected randomly from the producers’ census
for the Central Pacific zone (CPZ) of Costa Rica, conducted by the National Production
Bureau (CNP) in 2003.11
10

Singh (2002) explained that foreign direct investments foster vertical integration between suppliers and the
food industry and could enhance farmers’ access to basic inputs, credit, and market information, to ensure timely
delivery and high-quality supplies. Vertical integration and contract farming are thus likely to increase the quality
of the product delivered to the market.
11 See Box 2.1.
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Primary data regarding the quality of mangoes for the domestic and export market was collected
amongst a sub-sample of 35 mango producers sampled at five producing regions, all located in
the Central Pacific zone of Costa Rica during April and May 2005. The quality measurements
carried out are based on the most relevant intrinsic quality attributes: appearance (weight,
irregularities and external damage), texture (firmness), colour (peel and flesh) and indicators
for taste (Brix, pH). The quality attributes selected are indicators for ripeness of the mango.
From each producer, five mangoes were randomly sampled mostly after harvest and sometimes
directly from the tree. The samples consist of seven different varieties of mangoes.12

3.5.2 Quality index
The major problems presented by the mango are a deformed shape, damage caused by the tree,
and damage by bugs, fruit flies, and latex flecks. These problems are mainly related to poor
post-harvest practices, such as tree cutting, pest and disease control, fertilisation and irrigation
(Montero and Cerdas 2000). Mango quality is also strongly influenced by harvesting methods
and timing and is determined by: 1) the shape of the fruit (the ‘shoulders’ should be full and
higher than where the stem attaches to the fruit), 2) the colour of the skin, 3) the colour of
the pulp, 4) the firmness of the fruit, 5) the specific weight (considering that mangoes with a
volume of more than 10% water are not suitable for export), and 6) the number of days since
the tree began to bloom (between 93 and 115 days, depending on the cultivar).
Molnár (1995) describes the concept of food quality as: ‘the quality of food products in
conformity with consumer requirements and acceptance, (….) determined by their sensory
attributes, chemical composition, physical properties, microbiological and toxicological
contaminants, shelf life, packaging and labelling.’ He designed a model for the overall
assessment of food quality based on multiple attributes, taking into account that separate
attributes of quality interact heavily and that this inter-correlation cannot be ignored.
For the operationalisation of a measurable indicator of food quality we need to consider not
only the properties of the food product, but also the consumers’ perception of these properties.
In order to make quality more tangible, a division should be made between the intrinsic and
extrinsic quality attributes. A hypothetical quality function Q has been proposed for food
products (van Boekel, 2005) (Equation 3.1):
12 The mangoes collected were stored for one night at room temperature and were analyzed the next day at the food

chemistry laboratory of the University of Costa Rica (San José, Costa Rica). The fruits were weighed and judged
for the various external attributes (irregularity, colour of peel, damage). The texture of the fruit was measured
with a texture analyser (TA XT Plus, Stable Microsystems). The colour of the pulp (L*, a*, b*) was analyzed with
a colorimeter (Colorflex CX1192, Hunterlab). Juice was obtained with a juice extractor for the analysis of pH
(Mettler pH-meter) and total soluble sugars (TTS, indicating sweetness) using a digital refractometer (K71601,
Optech Technologies). A subjective descriptive scale was used for the assessment of overall appearance (from 1 to
5; colour of peel and irregularities) and damage (from 0 to 5; fruit fly, brown spots, stem-end rot, internal damage,
scars and bruises).
Quality management and strategic alliances in the mango supply chain

binnenwerk-icn03-officieel.indd 55

55

21-09-2007 14:46:35

Chapter 3

Q = f(Qint, Qext)

(3.1)

where quality Q is a function of intrinsic and extrinsic quality attributes that can be decomposed
into intrinsic and extrinsic quality functions Qint and Qext. The functional form of this function
is still undefined. A further decomposition of the intrinsic quality function Qint into a series
of intrinsic quality attributes Ii is possible (Equation 3.2):
Qint = f(I1,I2,…..,In)

(3.2)

Molnár (1995) divides the attributes composing total quality into five groups: 1) sensory
attributes; 2) chemical composition and physical properties; 3) microbiological and
toxicological contaminants; 4) packaging and labelling; and 5) shelf life. Our analysis is mainly
focussed on sensory attributes and physical properties. We used the following seven quality
attributes in the analysis: weight, sweetness (TSS brix), acidity (pH), firmness, colour of skin
and pulp, external damages, and irregularities in shape.
In this research we have focussed on the directly measurable intrinsic aspects of food quality.
Since intrinsic quality attributes may be complex to handle, we have used the quality attributes
as performance indicators. For instance, nutritional value can be considered the result of
acidity that is indicative for vitamin C content. Within each category, relevant attributes are
identified based on the knowledge of experts (Delphi method). Each attribute Ii is ranged into
the parameter Zi with 1 ≥ Zi ≥ 0. Zi has a value of 1 when Ii is at its optimum value, and the
value 0 when Ii is at its lowest and becomes unacceptable. Therefore, Ii represents the evaluation
of the attribute and Zi the appreciation of the attribute. To obtain a total quality, each attribute
is assigned a weight and the attribute categories are also assigned weights. This results in the
following mathematical equation for the overall quality index Q (Equation 3.3):
k

1

j=1

j=k+1

Qi = W1 Σ w1j · z1j + W2 Σ

m

w2j · z2j + W3 Σ

j=l+1

w3j · z3j + ...

(3.3)

where
Qi = 			
overall quality index (minimum of 0 maximum of 1);
W1, W2, W3 = 	weighting factors for groups of attributes whose sum is equal to 1 for each
food product;
w1j, w2j, w3j = 	weighting factors for attributes within the same group, whose sum is equal
to 1 for any food product within the same group;
z1j, z2j, z3j =
values ranging between 0 and 1, according to acceptance;
k, l, m, n,… =
number of attributes.
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Molnár (1995) suggests adding up weights for the quality function as judged by experts. This
could help to disentangle intrinsic quality attributes. However, consumers13 are the ones who
finally assign a quality to the product according to their own priorities. For this reason, here
in addition to the expert’s judgment we have used a consumer panel14 that evaluated and
weighted the various quality attributes relevant for mangoes. In this way, the objective as well
as the subjective quality was used to assess the overall quality. The most relevant clusters of
mango quality attributes used in this study are:
• ‘Damage’, composed of the attributes related to internal and external damage cause both
by nature and by humans;
• ‘Maturity’, composed of the attributes related to ripeness including sweetness, acidity,
firmness, colour of skin and pulp;
• ‘Appearance’, including the attributes of weight and irregularities in the shape;
• ‘Variability’, related to the variability between mangoes from the different producers.
This analytical procedure further enables us to disaggregate the quality index that we have
derived according to specific quality attributes. Hence we can specify one quality index, which
is defined as follows (Equation 3.4):
k

1

j=1

j=k+1

Qi = W1 Σ w1j · z1j + W2 Σ

m

w2j · z2j + W3 Σ

j=l+1

n

w3j · z3j + W4 Σ

j=m+1

w4j · z4j 

(3.4.)

where
Qi = 				
Quality index;
W1, W2, W3, W4 = 	weighting factors for damage, appearance, maturity, and variability
of attributes whose sum is equal to 1 for each food product;
w1j, w2j, w3j, w4j = 	weighting factors for attributes within the same group, whose sum
is equal to 1 for any food product within the same group;
z1j, z2j, z3j, z4j = 		values ranging between 0 and 1, according to acceptance;
k, l, m, n,… = 		number of attributes.
After presenting this function, the study focuses on the relationships between the intrinsic
quality attributes and the socio-economic characteristics of producers as well as the
determinants of contract choice.

13 We know that consumers in general are not homogeneous, but for this study we did not differentiate between

consumers. We expect to have different consumer preferences from local and international consumers, and segments
with different preferences could be identified within those broad groups of consumers.
14

A sensory panel has not been used by Molnár, but it is believed that the input of consumers makes the model
more realistic, and more applicable to the local market. The participants of the consumer panel were asked to rank
some mango characteristics from most important to least important. They were also given pieces of mango and
asked to indicate how much they liked the piece of mango on three scales. The same mangoes were later analysed
in the lab to correlate the preferences with technical data.
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3.5.3 Farm-household characteristics
From the socio-economic survey amongst mango producers, we measured a set of relevant
farm-household characteristics (see Appendix A). These characteristics are related to both
quality indices (Equation 3.5):
Qi = ƒ (χij)

(3.5)

where χij represents household characteristics and production system features. The following
variables are considered: age and experience with mango production (in years), use of hired
labour (cost per year), family labour use (cost per year), input use (cost per year), mango
area (ha), rainy season price (average coloness per season), dry season price (average colons
per season), average price (average colons per year), production (kg), and the perception of
bargaining power (1 to 10 on the Likert scale).
Categorical regression (CATREG) is applied for quantifying categorical data by assigning
numerical values to the categories, resulting in an optimal linear regression equation for the
transformed variables. CATREG extends the standard approach by simultaneously scaling
nominal, ordinal, and numerical variables. The procedure treats quantified categorical variables
in the same way as numerical variables. Using non-linear transformations allows variables to
be analysed in various combinations to find the best-fitting model.15

3.5.4 Contract choice
The final stage of this analysis focuses on the identification of relevant behavioural variables
that influence quality performance. Therefore, we performed a factor analysis (FA) based on
producers’ perceptions regarding their relationship with the buyers. We have calculated the
following functions (Equation 3.6):
Qi = ƒ (yij)

(3.6)

where yij represents composite factors reflecting behavioural characteristics. The following
factors are derived: critical attributes for reaching an agreement, attributes affecting product
handling, determinants for selecting a specific buyer, bargaining power and affective
relationship with buyer. All of these constructs are perceptions measured on a Likert scale
ranging from one (=low) to ten (=high). Each factor is analyzed separately against the quality
index and finally all factors are run together to obtain a joint solution.
15 The main assumptions for CATREG are that only one response variable is allowed, but the maximum number of

predictor variables is 200. The data must contain at least three valid cases, and the number of valid cases must exceed
the number of predictor variables plus one. We have 35 cases and the analysis was conducted for one variable at a time
against the variable of the quality index. Subsequently, the analysis was carried out for two or three variables at a time
against the quality index. This analytical process enabled us to respect the basic assumptions of the technique.
58

binnenwerk-icn03-officieel.indd 58

Quality management and strategic alliances in the mango supply chain

21-09-2007 14:46:35



Economic incentives for improving quality in the mango sector of Costa Rica

3.6 Results
Below we present the results regarding the characterisation of producers and their production
systems and the measurement of the quality index, followed by an assessment of the impact of
structural and behavioural factors on quality performance.

3.6.1 Socio-economic characteristics of mango producers
The socio-economic characteristics of 94 mango producers from five different locations in
Costa Rica are presented in Appendix A. The mango population is very heterogeneous, not
only in terms of household characteristics but also in production system characteristics. Family
size varies from 3.2 persons in San Mateo up to 5.3 in Orotina; in San Mateo the average age
of the head of the family is 36.5 years, whereas in Esparza it is 50.8 years. Orotina producers
have the most mango experience, whereas those in Esparza have the least experience. Producers
from San Mateo and Orotina have the largest mango orchards (> 20 ha). Orotina and San
Mateo have the highest specialisation rate with more than 75% of the farm area devoted to
mangoes, followed by Puntarenas with 65%, and the rest of the locations use less than 50%
for mangoes.
Producers in Esparza rely mostly on hired labour, while in San Mateo far more family labour
is used in production and harvesting. In general terms, producers who hire most of the
labour find it difficult to enforce quality control. Orotina is the only area with losses, since
producers receive a lower average price. This may be caused by the high concentration of
mango producers. In Garabito the highest yield (6.65 t/ha) is obtained, while the yields are
lowest in San Mateo (5.08 t/ha). All locations selected have yields well above the national
average of 4.2 ton per hectare.

3.6.2 Quality index
In Table 3.1 we present the different values obtained in the measurement of quality attributes.
The first two columns include the quality index for local (QiLM) and export markets (QiEM).
Differences between the two indexes are mainly due to the different quality requirements in
both markets. It is evident that the export market is considerably more demanding.
In Figure 3.5., we present the results of the QiEM analysis of individual producers, where one of
the straight lines represents the minimum intrinsic quality for the export market (defined by the
use of the minimum export quality requirements and defined by the consumer panel and the
interviews to importers and exporters) (see Box 3.1). There is a complete separation among the
mangoes showing the quality differentiation between markets, although some mangoes meant
for the local market have the intrinsic quality attributes to be sold in the export market.
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Export

Irregularity (scale 1-5)

Damage (scale 0-4)

Firmness (Newton)

Colour of peel (scale 1-5)

Esparza
Garabito
Orotina
Puntarenas
San Mateo

0.79
0.76
0.73
0.78
0.79

0.62
0.67
0.66
0.69
0.73

621.1
551.5
516.8
536.7
508.2

2.2
2.6
2.2
2.4
1.9

0.38
0.48
0.61
0.29
0.49

10.59
9.09
7.99
8.50
2.86

1.91
1.99
1.54
1.92
3.29

L*

a*

b*

73
70
70
74
66

10
14
8
10
14

59
64
57
57
65

8.21
9.21
8.30
8.80
10.62

pH

Local

Quality index

Colour of flesh
(Chroma)

TSS (Brix)

Location

Weight (g)

Table 3.1. Average results of chemical and physical quality analysis by region.
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Figure 3.5. Quality scores of producers at the export market.

We performed a t-test analysis and corroborated that local and export quality indices are
significantly different in terms of quality (see Appendix B). The test shows a significant
difference between the quality index for the local market and the export market, where the
quality index for the export market is higher than for the local market. Tests for robustness
were performed using models: to execute the basic method, three cases were randomly left out
60
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Box 3.1.
To obtain a differentiated group between the produce for export and for the local market, we
computed the following equation:
1. QiEM = 0.47*damage + 0.31*appearance + 0.16*maturity + 0.06*variability; because market
quality is different, the fruit is either accepted or rejected, depending on whether it satisfies
the requirements. For this reason, we changed the values for damage and appearance to a
dichotomous variable (0, 1): 0 if the standard is not satisfied, and 1 if it is. A consumer panel and
the judgement of experts (importers and exporters) were used to determine the weighting
factors for the separate attributes within this group.
2. If value for damage is greater than or equal to 0.5, then 1 is used, otherwise 0; if the value for
appearance is greater or equal to 0.5, then 1 is used, otherwise, 0.
3. Because of a pre-selection process on the farm before sending the mangoes to the packer and
market segmentation due to differentiated quality standards in the two markets, we lowered
the value of the index for the local market by 25% for the damage and 50% for the appearance.
Therefore, the final functions are as follows:
	If the mangoes were for the local market, the damage is 75% of 0.47; if the mangoes were
for the export market, the damage is 100% of 0.47.
	If the mangoes were for the local market, the value for appearance is 50% of 0.31; and if
the mangoes were for the export market, the value for appearance is 100% of 0.31.
	Export market producers QiEM = 0.47*damage + 0.31*appearance + 0.16*maturity +
0.06*variability.
	Local market producers QiLM = 0.399*damage + 0.15*appearance + 0.16*maturity +
0.06*variability.

and the analysis run three more times. All the analyses have shown that the models are robust
(see Appendix C).

3.6.3 Farm-household characteristics
We now can relate the quality performance index for each producer to the set of farm- household
characteristics (see Table 3.2). The estimated model for quality performance explains 70% of
the data variance. Mango quality is related negatively to the producer’s bargaining power and
input costs. Positive relationships toward quality are found with producer’s age, mango area
and family labour. Hence, older producers operating a large mango area, with high family
labour use, low investments in inputs, and low bargaining power tend to deliver higher quality
mangoes. It appears that producers that are able to develop an economy of scale for their
production system due to their resource endowment will deliver better quality. One option
for the mix of the resources is to increase family labour use, reduce inputs and increase mango
area. Nevertheless, we have no data regarding the actual decision making of the producers with
respect to the argument of economies of scale.
Quality management and strategic alliances in the mango supply chain
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Table 3.2. Farm-household characteristics influencing quality performance.
Quality index
Variable

Coefficient

Significance

Age
Experience
Mango area
Bargaining power
Hired labour
Family labour
Input cost

0.480
-0.198
0.619
-0.650
-0.110
0.306
-0.463

0.003***
0.231
0.001***
0.001***
0.575
0.035**
0.003***

* significant at 10%, ** significant at 5%, *** significant at 1%.
Adj. R2 = 0.696.

3.6.4 Price characteristics
Table 3.3 shows the relationships between price characteristics and quality performance,
both dry and rainy season prices are significant for quality performance but the trend of the
coefficient is inverse. Mango price is defined by the supply and demand mechanism. Mango
production has two seasons: dry and rainy. The dry season is: 1) the natural season for mango
production; 2) the Costa Rican export window; and 3) according to the data, the best season
for higher prices and higher quality mangoes. The rainy season is: 1) not the natural season for
mangoes; 2) the period when the mangoes are sold mainly in the local market, because they
do not comply with the minimum quality requirements for export; and 3) a time when price
fluctuates. If there are huge quantities of mangoes on the market, the buyers will be selective,
Table 3.3. Price characteristics influencing quality performance.
Quality index
Variable

Coefficient

Significance

Rainy season price
Dry season price

-0.515
0.261

0.001***
0.051*

* significant at 10%, ** significant at 5%, *** significant at 1%.
Adj. R2 = 0.324.
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and control the quality by buying only the high quality mangoes and refusing low quality
mangoes. If quantities are not plentiful, buyers will accept any kind of mango, regardless of
the quality, and pay higher prices for lower quality mangoes.

3.6.5 Behavioural characteristics
We have sought to identify the effect of behavioural characteristics on quality performance
in order to identify relevant attributes of the contractual relationship between producers and
buyers that could influence quality characteristics. Key attributes of contract choice refer to
important factors in reaching an agreement, attributes that influence product management,
determining factors for selecting an outlet, the relationship with the buyer and bargaining
power attributes. Factor analysis was performed to reduce the number of variables in the
analysis (see Appendix D).
Table 3.4 presents the results of the analysis where quality performance is related to these
contractual attributes (for a better understanding of the construction of the factors used,
see Appendix E). We have divided the table into five sections: 1) important for reaching
an agreement, 2) relationship with buyers, 3) determinants of outlet choice, 4) attributes
influencing product management, and 5) bargaining power attributes.
Among the attributes that were included in important to reach an agreement, we found that
traditional contracts and friendship have a positive influence on quality performance. Producers
relying on friendship and traditional agreements (hand-shake and verbal agreements) will have
higher quality mangoes. The relationship with buyers has both positive and negative influences
on quality performance. A long-term relationship has a positive effect on quality. This is in
line with the above description. Mango producers from Costa Rica are looking for long-term
relationships with buyers. Uncertainty, information cost, negotiation cost, and looking for
markets are some of the transaction costs affecting this kind of relationship. Trust and loyalty
influence quality performance negatively; hence producers that are not trustful and loyal will
deliver better quality. It seems that although producers are looking for long-term relationships,
they are still not completely certain about their partners’ business intentions and strategies.
It is relatively common in the agro-export sector of Costa Rica to find that producers do not
receive the complete payment for their produce at the end of the season because of a contract
breach with the buyers.
In relation to the determinants of outlet choice attributes, we found positive and negative
influences on quality performance. Friendship and a good reputation are positively related
to quality, so producers might decide where to sell depending on the reputation of the buyer
and the market. They are trying to reduce uncertainty, and thus increase the information cost
of searching and screening. To get better prices faster, justice and fairness as determinants of
outlet choice affect quality performance negatively. Among the attributes influencing product
management, the hold-up problem has a positive effect on quality performance; hence
Quality management and strategic alliances in the mango supply chain
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Table 3.4. Relationships between quality performance and contractual attributes.
Quality index
Variable

Coefficient

Important for reaching an agreement
Traditional contract and friendship
Amount of control by the buyer
Outcome (characteristics)
Relationship with buyer
Trust and loyalty
Long-term relationships
Informative and strict
Determinants of outlet choice
Justice and fairness
Friendship and good reputation
Better price, fast payment
Hard to bargain with
Attributes influencing product management
Technical package inputs and training
Friendship, information exchange
Hold-up
Bargaining power attributes
Risk taker
Commitment tactics
External options
Wealth

0.326***
++
0.146
-0.274**
0.460***
++
-0.909***
0.634***
-0.361***
++
0.099
0.070
0.628***
-0.426***
++
-0.523***
++

* significant at 10%, ** significant at 5%, *** significant at 1%.
++ Not in the analysis.
Adj. R2 = 0.883.

verticalisation and asset specificity play an important role in the improvements in quality.
The results showed that producers acknowledge the benefit of specialisation and the ties
between producer and buyers. In terms of bargaining power attributes, risk-adverse producers
and producers with few buyers will be able to deliver higher quality mangoes. This behaviour is
related to the standardisation of production processes. It would appear that mango producers
are willing to take the role of followers instead of being leaders in their sector.
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3.7 Discussion and conclusion
The quality characteristics of mangoes from different producers are assessed to identify suitable
quality indicators, including weight, irregularity of the shape, damage (fruit fly, brown spots,
internal damage, bruises and scars), firmness, colour of peel and pulp, total soluble solids and
pH. Based on the opinions and preferences of Costa Rican consumers and traders, a quality
model has been proposed for the construction of a quality index consisting of four key
attributes: damage, maturity (including colour of peel and pulp), appearance (including weight
and irregularity of the shape) and variability, indicating the variability amongst the mangoes
of one producer. The weighting factors for the individual attributes are based on feedback
from consumer panels, while the group weighting has been established using expert opinion
from selected traders.16 After obtaining the descriptive statistics of quality performance,
categorical regression analysis is used to relate quality performance to (objective) farmhousehold characteristics and (subjective) perceptions of the existing relationships between
producers and traders.
We find that the effectiveness of economic incentives for quality improvement depends
greatly on individual farm-household characteristics and existing marketing arrangements.
Elder entrepreneurial mango farmers do not accept risk and have low bargaining power, but
they are engaged in stable, long-term, trustful relationships with traders and are better able
to maintain quality standards as required by the market. Technological regimes for mango
production based on the use of (more reliable) family labour and sufficient access to inputs
and market information lead to higher quality. Control practices by the buyer appear to be
effective for improving quality.
The price mechanism was divided into two types: one for the rainy season and another for
the dry season. We found that the former has a negative relationship to mango quality, and
the latter has a positive effect. This reflects how mango production is affected by supply and
demand, and indicates that quality standards shift with changes in the market. Mangoes are
produced artificially in the rainy season; trees are forced by chemicals or damage (producers
cut the first layer of tree bark so that the trees will be stressed and start production) to produce
after the natural period. A producer must use many insecticides to prevent pests and damage
in order to be able to harvest those mangoes
Regarding the behavioural characteristics related to important attributes for reaching an
agreement, traditional contracts and friendship have been found to have a positive relationship
to mango quality, indicating that mango producers prefer less control and instead rely on
friendship and their reputation with loyal buyers. In a similar vein, factors influencing the
choice of an appropriate buyer influence the quality in both directions. Quality will be affected
negatively if buyers are just and fair, and also when the buyer offers a better price and fast
16

Since the producers are sampled at the end of the dry season, this could lead to a certain under-assessment of
quality because at that time the quality of the mangoes tends to be somewhat lower.
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payments, but it will be affected positively if they have a long-term relationship and a good
reputation. Producers see the fact that some buyers offer better prices and cash payments as a
temporary device for one season, and consider these buyers rather opportunistic and not good
for business. Instead, most mango producers are looking for long-term relationships, given the
perennial nature of the crop.
Bargaining power also has a negative impact on quality. If the producers tend to be risk-takers
and have several outlet choices, the mango quality delivered will be lower, because the degree
of verticalisation in the transaction and business relationship will be lower. Relationships in
the mango business of Costa Rica are based on reputation, friendship and a certain amount of
specialisation to buyers; hence, the governance structure is of great importance in the chain.
The economic incentives to improve quality from the producers’ perspective may be
summarised as follows: 1) Friendship and long-term relationships have a positive effect on
quality, so transaction costs will decrease and the selection of the business partner is shown to
be of great importance for doing well in the mango sector. 2) Reputation also has a positive
effect on quality; therefore, information on the buyer and seller is a key element in developing
a good reputation and thus producing high quality fruit. 3) Verticalisation is another way to
increase quality. Contract formation must make producers and buyers bear a certain amount
of risk according to their possibilities. Vertical integration comes with a number of rules for
production and includes strengthening relationships with only a few partners. 4) Better prices
and fast payments are not incentives to produce better quality; consequently, producers prefer
reputation, friendship and long-term relationships rather than the possibility of getting extra
surplus in the short term.
This research leads to an innovative approach for relating socio-economic characteristics
and behavioural perceptions of the producers to the intrinsic quality attributes of mango
production as viewed by consumers. This analysis is a clear step forward in filling the gap in
understanding suitable economic incentives that will make producers responsive to consumer
preferences and demands. Further research is required to fine-tune the quality index and
generalise the approach for quality assessment of other commodities. Additional research is
also necessary for a better understanding of the relationship between quality and the different
types of price and non-price incentives.
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Chapter 4. Bargaining power perception and
revenue distribution in the Costa Rican mango
supply chain: a gaming simulation approach
with local producers17

4.1 Introduction
The mango supply chain in Costa Rica includes many different agents involved in numerous
transactions and oriented towards multiple market outlets. Mango transactions differ in terms
of volume, quality, price and delivery frequency and the produce can be sold either at the
local market through wholesalers or at international markets through multinational trading
companies. Relationships between producers associations, (local and international) traders,
retailers and consumers are structured through a complex sequence of transactions.
Contract choice in supply chains is based on a number of structural and behavioural factors
(Williamson, 1998). Agency characteristics related to partnership networks, negotiation
skills and wealth might influence bargaining power. In addition, the volume supplied and
the quality of the produce influence the price. Behavioural factors related to trust amongst
agents and perceptions regarding contract breach also influence contract choice (Muthoo,
2002). In this chapter, we are particularly interested in two issues: (1) disentangling the factors
and motives underlying bargaining power, and (2) distinguishing the factors affecting the
distribution of revenues. Wealth, good partnership, market imperfections and negotiating
skills are considered to be particularly important in shaping bargaining power. In addition to
bargaining power, variables such as risk perceptions, contract choice and bounded rationality
may determine the distribution of revenues.
We developed a stylised gaming simulation called Mango Chain Game (MCG) to assess the
specific attributes that influence bargaining power and the partition of revenues. The MCG
includes a description of agency roles for all participants in the mango supply chain. Attributes
of their transactions are recorded, permitting contract breach, hold-up and repeated contracts.
Random uncertainty is introduced in production and trade to account for unknown external
factors (i.e. climatic hazards or logistic risk). The MCG can be played with groups of 7-13
participants. Here we describe the results of five sessions with real mango producers from Costa
Rica. The results of the sessions include a set of single or repeated transactions of mangoes with
17 An adapted version of this paper (written with Sebastian Meijer) was submitted to the International Journal of

Chain and Network Science. An earlier version has been published in Bijman, J., Omta, S.W.F., Trienekens, J.H.,
Wijnands, J.H.M. and Wubben, E.F.M (eds) (2006). International agri-food chains and networks. Management
and organisation. Wageningen Academic Publishers, The Netherlands.
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specified price, volume and quality attributes. In addition, all of the participants answered a
detailed questionnaire at the end of the game to assess their bargaining power.
One important aspect of supply chain transactions is related to the distribution of bargaining
power amongst agents (Nash, 1950; Rubinstein 1982). Agency choice is therefore influenced
by the anticipation of the behaviour and expected response of potential trading partners.
Considerations of fairness and expectations regarding trust and reciprocity are of vital
importance for engaging in single or repeated transactions (Berg et al., 1995). Individual
perceptions of bargaining power and differences in transaction costs can thus be attributed to
the place and position of agents within a network hierarchy. Consequently, we pay particular
attention to an analysis of individual and transactional attributes that shape bargaining power
and revenue distribution.
It is frequently argued that smallholders face major disadvantages with respect to bargaining
(due to their limited supply volume) and that the distribution of revenues is dictated by
more powerful downstream agents. We would like to gain insight into how negotiation skills
and partnership relationships influence the governance structure used, measured via risk
distribution and contract choice. Further insights into the use of governance structures could
permit the identification of strategic options for improving smallholders’ positions.
This research provides an analytical framework and empirical assessment of the agency
characteristics and perceptions that influence bargaining power and distribution of revenues.
The analysis itself covers two levels. First, the bargaining power of the participants is explained.
Performance of contracts is measured in terms of revenues of the participants at the end of
the session. Secondly, the outcomes are explained by relating agency characteristics with
contractual attributes, using a multiple regression analysis and logistic regression. This enables
us to understand the underlying structural parameters and behavioural motives that explain
bargaining power and revenue distribution.
The remainder of the chapter is structured as follows. First we discuss the organisation of
the mango supply chain in Costa Rica. We identify the major agents and analyse the key
attributes underlying their differences in bargaining power. Then, we outline the design of
the Mango Chain Game. This is followed by an analysis of the participants’ bargaining power,
with reference to the underlying motives for increasing the revenue of the participants in a
transaction. Finally, we discuss the usefulness of our research method for analysing the mango
supply chain and we derive some policy implications for improving the efficiency of the mango
supply chain in Costa Rica.
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4.2 The mango supply chain in Costa Rica
Costa Rica has about 1,950 mango producers of which 60% cultivate less than 5 ha, 35%
cultivate between 5 and 20 ha, and 5% own more than 20 ha (Mora, pers. comm., 2004; SEPSA,
2001). The producers are organised in different ways: large and medium-sized producers
are linked to international trading companies and small producers are either independent
or affiliated to co-operatives or producers’ associations. There are relatively few exporters;
some of them are private producers able to export by their own means. Three cooperatives or
producers’ associations export to Europe and one multinational company is in the business
as well. The local market is more complex and the number of economic agents involved in
mango commercialisation is larger. There are many intermediaries, although the exact number
is unknown. These actors buy and sell mango in an unofficial way, buying rejected fruit and
surplus from producers and producers’ associations. There is a wholesaler market, many local
farmers’ markets and municipal markets.
We used data from the Ministry of Agriculture and main sources in situ to describe the
structure of the mango supply chain in Costa Rica, distinguishing between production for the
local market and the export market. The organisation of the mango supply chain is relatively
simple for the export market. For the local market, the chain is more complex (Figure 4.1.) as
there are a wide number of different intermediaries involved. The intermediaries play multiple
roles in the chain: they buy mangoes from the producers, sell the produce to the CENADA
wholesale market, or buy from CENADA to deliver to local outlets such as local retailers and
the wet market.
Chain governance refers to the organisation of transactions, while the governance structure
consists of a collection of rules, institutions and constraints structuring the transactions

Hortifruti
Wet market

Intermediary

Consumer

Local markets
CENADA
Producer

Producers’
association

Intermediary

Exporter

International
broker

Retailer

Consumer

Multinationals

Figure 4.1. Mango supply chain in Costa Rica.
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between the various stakeholders (Hendrikse, 2003). There are three governance structures: the
spot market, vertical integration (hierarchy) and the network (hybrid). A governance structure
affects the size of the surplus that will be generated by its effect on investment, bargaining
efficiency and risk-aversion (Zingales, 1998, quoted by Hendrikse, 2003). In the case of the
mango supply chain in Costa Rica, the spot market has been replaced by contractual deliveries
in the export market whereas for the local market spot market, transactions are still the main
governance structure. Vertical integration is present in the export market where the multinational
company controls many of the actions of the producers’ associations. The requirements for
meeting international quality standards such as Eurep-GAP increase the presence and control
of exporters and retailers on the actions of the mango producers in Costa Rica. In addition,
there are some examples of network forms of governance, such as relational contracts.

4.3 Analysing bargaining power in the supply chain
The ability to secure an agreement on one’s own terms is considered by Chamberlain and Kuhn
(1965) as bargaining power. Chamberlain (in Leap and Grigsby, 1984) defines bargaining
power as the cost of agreeing (or disagreeing) with the opponent. A party’s bargaining power
increases as the cost of disagreeing with an opponent decreases. In a similar vein, Slichter
(1940) defined bargaining power as the cost to one agent of imposing a loss upon another
agent. For Lindblom (1948), bargaining power is best defined by including all the forces that
enable a buyer or a seller to set or maintain a price. The notion of bargaining power is rooted
in power-dependency theory (Emerson, 1962, quoted by Yan and Gray, 2001), which states
that one agent’s bargaining power is derived from another’s dependency. More specifically,
Agent A’s dependence on Agent B is directly proportional to A’s motivational investment in
goals mediated by B, and is inversely proportional to the availability of those goals to A outside
of the A-B relation. Therefore, an agent who can develop or gain bargaining power is able to
reduce dependency on other agents (Cook, 1977; Bacharach and Lawler, 1984; quoted by
Yan and Gray, 2001).
A bargaining situation is a setting where individuals engage in mutually beneficial exchange
but maintain conflicting interests over the terms of the trade (Muthoo, 1999, 2000). In simple
words, in a bargaining situation two agents have a common interest in cooperating, but face
conflicting interests over exactly how to cooperate. Muthoo (2000) explains bargaining as
any process by which the agents try to reach an agreement. This process is typically timeconsuming and requires agents to make offers and counter-offers to one another. Muthoo
(2000, 2002) identifies seven factors that determine the bargaining power of any particular
party: 1) impatience, where an agent’s bargaining power is greater if someone is more patient
relative to other negotiators; 2) risk of breakdown, reducing the bargaining power under the
threat of breakdown; 3) outside options that increase bargaining power if other opportunities
are attractive enough; 4) inside options, referring to the payoff that an agent can receive during
the bargaining process, while the parties in the negotiation are in temporary disagreement;
5) wealth, since wealthier people have more bargaining power; 6) commitment tactics that
70
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refer to increasing bargaining power due to the costs of backing out of an agreement; and 7)
asymmetric information that delivers bargaining power to agents with more or better access
to information.
Since it would be very laborious to obtain observable and measurable characteristics for all of
the bargaining power dimensions described by Muthoo, we have chosen to use a subset for this
research.18 The major determinants of bargaining power that will be used here are: 1) wealth,
2) skills of the negotiator, 3) partnership, and 4) market imperfections. Muthoo (2002) stresses
wealth as a key determinant for bargaining power. The agent who perceives himself as wealthier
will be able to exercise more bargaining power during negotiations, whereas poor agents will
not be able to exercise bargaining power. Following the same line, Fossum (1982) recognises
two separate aspects of bargaining power: the power inherent in the economic positions of
the parties (wealth) and the attributes and skills of the negotiator (individual characteristics).
Lee et al. (1998) reviewed the literature on international joint ventures and found that their
bargaining power increased with the strategic importance of partnerships (Yan and Gray, 1994),
with resource linkages between partners (Lecraw, 1984; Kuma and Seth, 1998), and with the
alternatives available to the partner firm (Yan and Gray, 1984). According to Leap and Grigsby
(1986), this points to some key factors that affect bargaining power, such as availability and
control of resources, potential and enacted power relationships, and absolute, relative and
total power. Rubinstein and Wolinsky (1985) and Leap and Grigsby (1986) emphasise that
the bargaining positions, and hence the agreement reached in any particular setting, will be
affected by the conditions prevailing in the market (market imperfections). These include the
chances that each of the negotiating parties have of meeting other partners in the event that
the agreement in the current negotiations is delayed (e.g. Muthoo’s outside options), including
the expected length of time required to achieve any alternative transaction and the expected
behaviour of alternative partners as well.
For this study, we designed an analytical model to assess the different determinants of bargaining
power. The dependent variable represents the revenue distribution between buyers and sellers
and the independent variables are: a) the determinants of the (perceived) bargaining power of
the buyer and seller, and b) the exchange conditions related to the risk attitudes of buyer and
seller, the information failures occasioning bounded rationality in decision-making, and the
contract choice arrangements in exchange transactions (see Figure 4.2.).

18

The reader should remember that the main idea behind this research is the construction of a simulation game
and its applicability to a research setting. A simulation game is a simplification of reality and, therefore, only a
small number of behavioural and strategic dimensions of the negotiation process amongst economic agents in the
chain can be addressed.
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Figure 4.2. Analytical model.

4.3.1 Determinants of revenue distribution
Revenue distribution can be explained by many different characteristics. We have decided
to rely on selected behavioural characteristics to explain value distribution. Hence, risk
perceptions, bounded rationality (information problems), contractual arrangements and
bargaining power are of key importance. Delivery agreements reached during the negotiation
process provide a mechanism for sharing risk and for reducing the uncertainties produced by
bounded rationality, and tend to reflect the perceived bargaining power relationships.
Close agency relationships are a vital element for supply-chain integration, but industrial
experience has shown that it is difficult to contract across inter-organisational borders.
Consequently, agents need to share both risks and rewards amongst members of the supply
chain (Agrell et al., 2002). Contracts can be considered as mechanisms to share the risk and
reduce the uncertainties of the transactions. Asymmetric information in supply chains can
be used by agents to reduce their own risk and costs in detriment of overall supply chain
performance. Agrell et al. (2002) show the close interaction between risk-sharing, contracts
and information asymmetries between agents in the chain. Reallocation of bargaining power
may not necessarily lead to better performance and improved coordination in the supply chain.
In addition, there is little or no evidence that contracts are preferred in situations where agents
are more risk-averse (Roumasset, 1995).
Regarding the effect of contextual conditions on contract formation, Argyris and Liebeskind
(1999) and Stinchcombe (1985) argue that the contracting agent’s ability to influence the
terms and conditions of contracts is highly contingent on their bargaining power (quoted by
Buvik and Reve, 2002). Few buyers on the demand side will increase their bargaining power
vis-à-vis the suppliers (Heide and John, 1992).
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Greater bargaining power can increase stakeholders’ marginal revenues, and therefore, their
efforts (Chemla, 2002). Suppose that two firms hold complementary patents which could
only be used together. Should they agree on a way to share revenues, they could collect a flow
of revenues when the technology is used. However, unless they agree, nobody can use the
patents and thus potential revenues are lost. In this context, switching costs can be arbitrarily
small, since the additional fees of re-drafting an agreement would suffice (Caruana et al., in
press). Taking into account that the revenue is the total income produced by one agent, one
can argue that the more revenue received in a specific transaction, the more bargaining power
the agent will obtain, considering the income that a particular stakeholder receives from a
negotiation as an expression of bargaining power (Dobbelaere, 2003).
Risk sharing is an important topic in contract design because it affects both the cost of riskbearing and the motivation to behave in a certain desired way (Bogetoft and Olesen, 2004).
According to Fafchamps (2004), who compared agricultural case studies from Madagascar,
Benin and Malawi, the effect on the revenues is likely to be positive if the producer is a risk
taker. Muthoo (2002) stresses that asymmetric information reduces bargaining power, and
Ayala (1999) points out that insufficient information increases the uncertainty and risks
of making the wrong decisions. Because asymmetric information is also part of bounded
rationality (Fafchamps, 2004) agents with lower bounded rationality (lower information
problems) are likely to receive higher revenue shares.

4.3.2 Negotiation
Bargaining costs are defined by Rao (2003) as the transaction cost involved in negotiations
between parties to settle or bargain. They include the cost of searching, drawing up
agreements, monitoring and enforcing the agreement and the opportunity cost of bargainers’
time. Williamson (1975a, 1975b, 1981, and 1985) has outlined the core dimensions of a
transaction: asset specificity, frequency of delivery and uncertainty. These dimensions
affect the selection of different governance structures between the spot market and vertical
integration. Due to bounded rationality and opportunistic behaviour, hybrid contract forms
and vertical integration will ultimately replace the spot market when there are highly specific
assets involved in the transaction.
In most bargaining situations, at least one player has more information about the goods traded
than the other. This may lead to control over a larger share of the value added. This issue is
illustrated in the marketing of ‘lemons’; i.e. in the second-hand car market where the seller is
assumed to have more valuable information than the buyer. Information-sharing in groups may
lead to a reduction in transaction costs; likewise, it will increase trust and social cohesion and
therefore the bargaining power of the partners of the group (Weinberger and Jütting, 2001).

Quality management and strategic alliances in the mango supply chain73

binnenwerk-icn03-officieel.indd 73

21-09-2007 14:46:39

Chapter 4

4.4 The mango chain game
Duke and Geurts (2004) emphasise that the gaming simulation approach is relevant for
strategic problem solving. It enables decision makers to analyse a multi-agent, multi-faceted
real-world problem. Bringing together real-world problem owners in a well-structured and
transparent gaming simulation can produce knowledge in different types of data, insights and
tacit knowledge.
The effectiveness of gaming simulation for learning has been demonstrated in different settings,
though it lacks a shared evaluation structure among the users of the method (Gosen and
Washbush, 2004). The usefulness for learning insights into complex problems has been most
prominent (Druckmann, 1997). The relevance of gaming simulation for addressing large-scale
problem-solving is less documented. Authors who document some cases of using the method
(e.g. Duke and Geurts (2004), and Wenzler (2003)) consider the method promising.
Gaming simulation as a data-gathering tool for research is a logical extension to the core
method (gaming simulation has been used mainly for training), since it does not require
any adaptations to the practices of Duke and Geurts (2004). In their 27-step guide to a
successful gaming simulation, they emphasise the importance of the operationalisation of the
key concepts used in a gaming simulation. Operational (and measurable) concepts are thus
required. A few authors (e.g. Kuit et al., 2005; Roelofs, 2000) recognise this opportunity and
have analysed behavioural change with gaming simulation. The contribution of this research
is to study bargaining power and revenue distribution comprehensively using the mango chain
game for data gathering. By conducting several sessions with one gaming simulation, we have
tried to overcome data aggregation problems, maintaining the inputs of similar mango growers
as participants.

4.4.1 Research method
The empirical results shown in this research are derived from a two-stage research approach.
Figure 4.3. shows the stages of the research methodology graphically.

74

binnenwerk-icn03-officieel.indd 74

Quality management and strategic alliances in the mango supply chain

21-09-2007 14:46:39



Bargaining power perception and revenue distribution

Design cycle
Jan. 2003 - Oct. 2004

Emperical cycle
Nov. 2004 - Jan. 2006

Figure 4.3. Research method with the mango chain game.

The design phase of the mango chain game (completed in October 2004) consisted of a pilot
development and testing of the gaming simulation in The Netherlands and its fine-tuning
in Costa Rica. Sterrenburg and Zuniga (2004) describe the Dutch development phase in
detail, while Meijer, Zuniga and Sterrenburg (2005) outline the Costa Rican development
and testing phase.19
During the empirical phase of the research method, attention has been focussed on leading
data-gathering sessions using the Mango Chain Game. Based on the case description, on
theory and on observations elicited from the test sessions, we constructed an experimental
session set-up consisting of the load (the configuration of variables of a gaming simulation
in a particular session) (see Table 4.1.A) and situation (the choice of participants, venue,
measurement techniques, introduction and facilitation) (see Table 4.1.B).
19

In these articles one can find a description of the test sessions, the fine-tuning of the simulation game, and the
construction of the measurement forms. The simulation game was performed in The Netherlands several times with
different participants: Dutch, Latin American, Asian and mixed groups. In Costa Rica the simulation game was
tested with young professionals from different disciplines, secondary school groups, first, second, and third-year
university students, university lecturers and master students. The results are consistent with our findings in this
research. The results are not included in this research because our focus in this paper is on mango producers.
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Table 4.1.A. Experimental session setup (Load of the game).
Topic

Configuration

Configuration of roles

3-4 producers’ associations, 1-2 independent exporters,
1 multinational company (2-3 people), 1-2 retailers.
4 production fields per producers’ association, 2 premium, 2 normal
quality. One boat per independent exporter/multinational, one truck
per producers’ association, boats for rent by retailers.
Producers’ associations: 200; independent exporters: 480;
multinational company: 760; retailers: 730
Prices determined by the market; when prices go up, the supply goes
down and vice versa.

Tools per role

Initial amounts (money)
Consumer market

Table 4.1.B. Experimental session setup (Situation).
Topic

Configuration

Participants per session

All members of one producers’ association, all active in the association
either as producer, as a producer’s employee, or as an employee of
the association itself.
2½-3 hours of actual playing time.
Via post-session questionnaire.

Session duration
Measurement of bargaining
power and participant
properties
Measurement of transactions Via contract form, recorded for every transaction in the simulation,
following the main three governance structures: spot market, hybrid
and vertical integration.
Goal of observations
Provide qualitative additional comments to quantitative measurements.
Observation method
Introduction method

Facilitation (game leaders)
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2 observers, plus observations from 2 game leaders.
Plenary explanation followed by a ‘round 0’: a game round that will have
no consequences on the outcomes as the actions will be undone
after the round ends.
2-3 controlling the behaviour of the session: one will represent the
producer market (mainly production handling, natural hazards, time
control); another, the consumer market (transport risk, managing the
selling process with retailers); and the third, the bank’s role (contract
check, rent of boats, observer).
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4.4.2 Description of the mango chain game
The mango chain game is played on a game board placed on a large table, with enough room
for all participants to walk around. The game board reflects the structure of the mango chain
(chain in Figure 4.1., board in Figure 4.5.). Participants receive game money, information
sheets describing the roles for each player, products to be traded (divided into two quality
categories), trucks and boats for transport, contract forms and consumer market forms. The
products traded are coloured tokens representing mangoes of different qualities. The mango
chain game defines four specific agents with their respective roles:
• The goal of the producers’ associations is to earn as much money as possible. By selecting
a coloured token from a covered box, they are informed about the volume of production
from their producers. Producers’ associations can influence the quality level of their supply
by investing a fixed amount of money per production field. They are the only agents able
to sell in the local market.
• The multinational represents a dominant agent in the mango supply chain. This is the only
role that can be played by more than one person. The multinational company initially has a
large amount of operating capital and its goal is to obtain as much revenue as possible. The
multinational buys from producers’ organisations and sells to retailers.
• Independent exporters are an alternative to the multinational. They have the same goal, but
are considerably smaller. This becomes clear from the single person role and a more limited
operational capital.
• Retailers have exclusive access to the consumer market. The goal of retailers is revenue
maximisation. They have to deal with demand uncertainty in the consumer market.

4.4.3 Mango chain game: process description
The MCG is played in several rounds, each consisting of the following steps:
1. Production
Production is simulated by game leaders. There are four ‘production fields’ per producers’
association representing individual producers that belong to the association. Each of these
fields produces two tons of mangoes per round in a quality determined by the quality of
the production field. The amount of mango per field has a bandwidth of 50%: by picking
a coloured token from a covered box, the producers’ organisation has a 1 in 4 chance of
50% less production, a 1 in 2 chance of normal production, and a 1 in 4 chance of 50%
more production. The coloured tokens representing mangoes are placed in a cup of the
producers’ association.
2. Trade
During the trade phase, participants walk around the room and try to make contracts
with one another. Contracts are signed on pre-structured forms with variables of duration,
price, quantity, quality and allocation of risk. Contract choice is determined by the
duration of the contract (1 round, 3 rounds, forever). Risk allocation refers to three types
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of uncertainties present in the gaming simulation: 1) variability in the supply from the
simulated producers, 2) quality loss with a chance of 1/6 in each transport stage, and 3)
uncertainty about the consumer market price. The trade phase ends with the handing in
of all the signed contracts to the game leaders who will check them for accuracy and then
place a coloured elastic band between the traders on the game board. The colour of the
elastic band represents the duration of the contract.
3. Transportation
During transportation of the mangoes, quality may decrease. There are three quality levels
present in the gaming simulation: premium, normal and perished, each with a different
price. Perished goods are destroyed immediately at no cost. For both transport modes
(trucks and boats), a dice is thrown. All trucks and boats experience the same good or bad
luck at once. There is a 1/6 chance that the quality will decrease by one step. Players are
asked to throw the dice to check if they will have any trouble due to transport; in this way we
represent real-world uncertainty such as transportation damage, storage capabilities, delays
or rough handling. In a similar vein, goods that are left over after a round decrease one degree
in quality, as they get older (from premium to normal and from normal to perished).
4. Contract fulfilment
Once the sellers know how many mangoes are left after transportation, they can decide what
client will get which mangoes, if there are any more contracts. In case of a mango shortage,
care must be taken due to opportunities for contract breach. Payments for supplies are
made at once upon delivery.
5. Consumer market
As with the production side, consumer demand is simulated by game leaders. Retailers
inform the game leaders about how much they want to sell to the consumer market. The
game leader then determines prices per unit based upon the total supply. Consumers
have unlimited consumption possibilities, but the price decreases when the supply grows.
Separate prices are maintained for the different mango qualities. The domestic market buys
all surplus fruit from producers’ associations, multinational and independent exporters at
a fixed low price regardless of the quality.

4.4.4 Conducting of the data sessions
Costa Rican mango producers participated as agents in all five sessions conducted. For each
session, we first visited the local producers’ association, to ensure in advance that the local
leader of the association could mobilise enough participants. Most of the participants owned
a small to medium-sized mango orchard. Some were employees of a medium-sized mango
orchard or of the association itself. Roles were assigned at random to participants in a session.
For the analysis of bargaining power, the perspective of local producers was of particular
interest for the researchers. The roles of retailer, independent exporter and multinational roles
were played from the perspective of producers. The participants enacted the roles as they
perceived them in the real world.
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4.5 Operationalization of the analytical model
The analysis of bargaining power and revenue distribution is based on two data sets collected
during and after the game sessions. During the gaming simulation, transaction forms were used
that register contract choice and the different exchange attributes (price, volume and quality).
After the gaming simulation, all participants filled out a questionnaire for debriefing, with data
about risk attitudes, access to information, perceptions of market access, and determinants of
bargaining power. The transaction data set was comprised of 82 records (contracts) between a
seller and a buyer. There were 43 questionnaires available from the debriefings. To determine
the partition of the revenues both samples have been merged.

4.5.1 Bargaining power
We analyse bargaining power as influenced by wealth, partnership, negotiation skills and market
imperfections. Wealth is related to tangible and intangibles assets in the gaming simulation.
The tangible assets differed per role. Each participant was asked to give a score regarding
the amount of wealth he had during the gaming simulation. Wealth is thus a self-perception
of the participant in the gaming simulation. Negotiator skills are related to the background
of the participant. For the gaming simulation we asked the participants to give a subjective
measurement of their capacity to negotiate prices. Partnership is related to cooperation and
building trust and friendship. After the gaming simulation we asked the participants to give a
subjective valuation of their main business partner. Some will be friends and some will like one
another in real life. The participants take these relationships with them into a session. Market
imperfections are related to uncertainty and asymmetric information. In the gaming simulation
configuration there is much uncertainty that affects agents differently. In the post-session
questionnaire, we asked to what extent market imperfections influenced bargaining power.
Table 4.2. Descriptive statistics of the agency attributes.

Bargaining power
Wealth
Negotiation skills
Partnership
Market imperfections

Producer
associations

Multinationals

Independent
exporters

Retailers

Mean

S.D.

Mean

S.D.

Mean

S.D.

Mean

S.D.

7.32
5.36
7.07
7.86
8.43

2.60
2.95
2.02
2.50
1.80

8.17
7.81
9.17
9.00
8.73

1.17
1.92
0.75
0.89
0.94

6.57
5.69
7.41
8.06
8.13

1.27
3.14
2.16
1.50
0.94

5.91
5.73
6.73
6.73
8.38

1.64
2.28
2.32
2.76
1.38

Values measured with Likert scale (from 0 to 10).
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The participants of the gaming simulation had different amounts of money and individual
information. Following Muthoo (2002), all variables were measured on a Likert scale ranging
from 0 (low) to 10 (high). Descriptive statistics are reported in Table 4.2. We observed that
multinationals had the most bargaining power, possessed the most negotiation skills and
had the most wealth. Producers had relatively low wealth, but the second-highest bargaining
power. This is most probably due to their hold-up capacity. Multinationals and exporters are
strongly dependent on partnership to guarantee continuous sourcing. All agents are affected
by market imperfections.

4.5.2 Revenue distribution
Revenue is the amount of income earned by an agent. During the sessions, participants
accumulate money for three or four rounds. At the end of each session this money is counted
and recorded for the analysis. Since each role had a different amount at the beginning, we used
the margins above the initial amount of money as a performance indicator for each player.
Figure 4.4. shows the selling/buying price and the distribution of the revenues between the
participants of the sessions. In addition, we reported the margins received for the different
qualities and chains that were used. To clarify the figure, let us direct our attention to the PA’s
box (producers’ associations).
There are two prices registered here: 15 colons (the bottom price for the premium quality)
and 10 colons (the bottom price for the normal quality product). PA’s on average sold their
product at different prices depending on the actor they faced; for example, producers received
better prices when they engaged in business with the multinationals (25.5 for premium and
Price

15**
PA's
10

Price

Margin

Price

Margin

19.2

49.6

15.3

27.8%
IE's
53.3%

158.8%
R
121.7%

25.5

70.3%

36.4

18. 7

MN
86. 7%

34

26.4
13.2

42.6%
R
41.4%
-12.0%
R
10.0%

Price

Margin
22.5%
18.4%

60.8

66.8%

40.3

CONSUMER
52.5%
360.3%
266.0%

Figure 4.4. Revenue distribution in the different chain configurations.
** Superior quality above the box and normal quality below the box. PA’s (producers’ associations),
IE’s (independent exporters), MN (multinationals), R (retailers).
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18.7 for the normal quality). When the multinational (MN) and independent exporters (IE’s)
sold the product to the retailers (R), the independent exporter got the best price and margin.
When retailers sold to consumers, the R’s got better margins when selling the product that
they bought from the multinational and from the producers’ associations.

4.5.3 Risk attitudes
In addition to agency attributes, all participants were asked to answer questions regarding
their risk perception. We used two methods for risk assessment: 1) a direct approach where
participants were asked to define their risk attitude (risk-averse, risk neutral, risk-taker) after
the session; and 2) an economic experiment for risk measurement where the participants
were asked to select from different lottery choices. Cross-tabulation and a Chi-square test
identified a significant association between these variables. After verifying the relationship of
both risk indicators, a principal component was performed in order to construct an index of
risk perceptions.

4.5.4 Contract choice
The contract forms in the mango chain game permit three types of contracts: one-round,
three-round and an infinite length take-over. A one-round contract is similar to a spot market
mechanism: the contract specifies price, volume and quality. A three-round contract adds risk
allocation and an open option. This contract requires trade partners to rely on one another
as the contract will never be complete. Here the network governance mechanism comes into
play. The infinite length take-over is a hierarchical mechanism where one player pays another
a large amount of money to get control of his company.
Figure 4.5. shows the process of contract formation during one session. The round number is
in the upper right-hand corner; each rectangle represents the game board with 4 producers’
associations, 2 independent exporters, 1 multinational company, and 3 retailers. The rectangle
at the left is the production market and the one at the right the consumer market; the rectangle
at the top and bottom left is the local market. The triangles represent the production hazards
and transportation hazards. The filled circle represents a good production season; an empty
circle represents a bad one. A thick line represents a one-round contract and a thin line
represents a three-round contract. As seen in round zero, most participants started to develop
trade relationships and used a short-term contract. Some participants faced transportation
problems (due to contract breach). One transaction had been built with a three-round contract.
In round one, repeated contracts appeared (contracts with the same trade agent as the round
before), and some of them were transformed into a three-round contract. In rounds two and
three, it was possible to observe how some agents stuck to short-term contracts with the same
traders as the round before. In effect, these contracts work like a long-term contract.
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Figure 4.5. Contract configuration and construction in one session.

4.5.5 Bounded rationality
Contract making in a session takes place under partial information. Participants often stick to
their trade partner from the round before, sometimes without checking other options in the
market. We constructed a proxy variable for ‘bounded rationality’ faced by participants during
the session. In the post-session questionnaire we asked all agents to identify the different types
of problems faced while coming to an agreement. To be able to use the answers, we had to
merge them with the information gathered from the transaction form (on the transaction
form we registered contract choice and the characteristics of buyer and seller, among other
attributes). Answers were classified into problems related to information and other problem
areas (Table 4.3). We calculated the ratio of information problems and other problems as an
index value. We used this ratio as an independent variable in subsequent regressions as a proxy
for bounded rationality.

4.6 Results
The results of the gaming simulation sessions with mango producers from Costa Rica are
presented below in two parts. The first part presents the outcome from bargaining power and
the main influencing attributes. The second part explains the revenue distribution and how it
is influenced by the attributes of our analytical model. The data analysis for operationalising
the analytical model consists of three stages. Multiple regression models were estimated for
the determinants of perceived bargaining power related to the agency attributes. Hereafter, we
used logistic regression techniques to disentangle the differences in bargaining power between
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Table 4.3. Distribution of problems faced by the participants in the gaming sessions.
Producers’
association
Information problems 0.588
Other problems
0.353
No problem
0.059

Multinational Independent Retailers
exporter

Average

0.500
0.438
0.062

0.575
0.383
0.042

0.563
0.375
0.062

0.595
0.405
0.000

buyers and sellers, relying on the attributes of the contract partners as explanatory variables.
Finally, the index of perceived bargaining power is used as an independent variable to explain
the revenue distribution in the mango chain game.

4.6.1 Bargaining power
We determined how the attributes of the analytical model influence the bargaining power
of the gaming simulation participants. The results are reported in Table 4.4. We observe that
variables reflecting negotiation skills, partnership and wealth are all significant and have a
positive effect on the bargaining power of the participants. Together these three variables
explain 56 percent of the variance. Bargaining power proves to be independent of market
imperfections. To strengthen bargaining power, one could increase people’s skills, to motivate
long-term and harmonious relationships and increase agency wealth.
Table 4.4. Determinants of bargaining power.

Constant
Market imperfections
Negotiator skills
Partnership
Wealth

Coefficient

Significance

-1.968
2.958
0.325
0.375
0.194

0.847
0.811
0.017**
0.001***
0.055*

Note: * sign. at 10%, ** sign. at 5%, *** sign. at 1%.
Adj. R 2 = 0.558.
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4.6.2 Revenue distribution between buyers and sellers
To be able to identify the factors that explain the distribution of revenues between buyers
and sellers, we have constructed two different analytical models, one for the buyer’s revenue
and one for the seller’s revenue. We disaggregate the bargaining power obtained in the first
analysis for sellers and buyers depending on their contractual arrangements. The information
problems related to uncertainties faced by the players during the session are also specified for
both sellers and buyers. Similarly, the risk attitudes of buyers and sellers are defined using risk
tests in the post-session questionnaire.
The variable contract choice is a binomial choice; since the participants were only able to sign
one-round or three-round contracts on the contract form (the ‘infinite’ option was never
used). The determinants of the buyer’s revenue are reported in Table 4.5 and explain 47%
of the variance. Factors negatively influencing the buyer’s revenue are bargaining power and
perceived risk of the other agent. However, neither contract choice nor the seller’s perceived
bounded rationality has a significant impact on revenue distribution. Consequently, with
lower bargaining power and the higher risk aversion of the seller, a buyer may expect to receive
higher revenues.
The determinants of the seller’s revenue are reported in Table 4.6 and explain 35% of the
variance. The bargaining power and risk attitude of the buyer and contract choice influence the
seller’s revenue negatively. The bounded rationality of the buyer is not significant. The main
difference with the factors influencing the buyer’s revenue is that the contract arrangement has
a significant impact on the seller’s revenue. Since there are only two types of contracts (oneround and three-round) in the simulation gaming, the negative sign of the coefficient means
that the long-term contract decreases the revenue of the seller.
Table 4.5. Determinant of the buyer’s revenue (N=82).

Perceived Bargaining Power Seller
(PBPS)
Perceived Risk Seller (RS)
Perceived Bounded Rationality
(PBRS)
Contract choice

Coefficient

Significance

-0.775

0.048**

-1.321
-0.670

0.0001***
0.380

-0.317

0.108

* sign. at 10%, ** sign. at 5%, *** sign. at 1%.
Adj. R 2 = 0.466.
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Table 4.6. Determinants of the seller’s revenue (N=82).

Perceived Bargaining Power Buyer (PBPB)
Perceived Risk Buyer (RB)
Perceived Bounded Rationality (PBR)
Contract choice

Coefficient

Significance

-0.379
-2.025
-1.057
-0.264

0.039**
0.027**
0.236
0.043**

* sign. at 10%, ** sign. at 5%, *** sign. at 1%.
Adj. R 2 = 0.352.

For both buyer and seller the perceived bargaining power of the trade partner has a negative
influence on revenue. This implies that powerful traders earn more at the expense of the less
powerful trade partner. This is supported by Muthoo (2002). Likewise, the risk perception of
the trade partner has a negative influence on the revenue. This means that the mango chain
game makes risk-averse buyers willing to pay less for the mangoes if they have to take some
of the risk. Risk-averse sellers ask a higher price to be willing to take the risk. Again, this is in
line with Muthoo (2002). The contract choice is only significant for the seller’s revenue. As
contract choice is one round or three rounds only, the seller will get higher revenues when
signing one-round contracts.

4.7 Discussion and conclusion
We developed a gaming simulation approach for analysing bargaining power and revenue
distribution in the mango supply chain from Costa Rica. Our approach contributes to gaming
simulation methodology, as it is likely to be the first time that exchange relations are analysed
in a gaming simulation setting including data that consider social relationships. Previously data
gathered with gaming simulations has been mostly limited to policy making, risk attitudes, and
trade games with human-to-computer interaction. In our experience, the main advantage of
gaming simulation is that the results can be used to identify less tangible or unobservable issues
involved in transactions, such as quality market segmentation, trust-enhancing agreements,
and strategic chain configurations. The main disadvantage that we noted was that outcomes
are very much dependent on rules, roles, and incentives. Therefore, an in-depth analysis of
the research questions is required to determine the possible factors of influence in order to
design a gaming simulation that focuses exactly on the research question and that does not
limit the appearance of an explaining factor. Testing over and over again led to continuous
improvement of the mango chain game. We played about four times more test sessions than
data sessions.
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The results from the game indicate that multinational companies obtain the highest bargaining
power in the mango chain game, followed by independent exporters with a somewhat lower
score, and retailers with the least power. In this sense, the gaming simulation proved to be
fairly realistic in registering these differences, as confirmed by the study of Millet (2003).
The producers’ association in the gaming simulation shows relatively strong bargaining power
compared to the information that the participants gave us during the gaming simulation
sessions. This might be due to the modelling procedure that did not include the larger growers,
thus leaving most room to the producers’ associations in the supply market.
In the statistical analysis, buyer characteristics explain the seller’s revenue and vice versa. As
expected, a buyer (seller) with less bargaining power results in higher revenue for the seller
(buyer). In general, stakeholders with more bargaining power will be able to take advantage of
other agents. Higher risk-aversion of the buyers and/or the sellers will lead to more revenues
allocated to other agents involved in the exchange relationship. In the same vein, long-term
contracts in the buyer-seller relationship will lead to lower revenues (but also reduced risk)
for the sellers.
The latter result is surprising, since contract choice appears to be significant only for the sellers’
revenue equation. Mango producers are well aware that the type of markets in which they
operate is based mainly on short-term contracts. This gives them the opportunity to remain
flexible towards the changes in demand and supply that they cannot control. Producers are
also trying to establish long-term relationships, but could just as well rely on repeated shortterm contracts with the same partner. The latter type of contracts tends to depend more on
trust or friendship.
An incentive to be taken into account in the transaction between buyers and sellers is that
the latter prefer to rely on short-term contracts with the buyer that not only include price,
delivery time and quality attributes, but also stipulate risk-sharing possibilities so as to redress
the risk averseness of the seller to the detriment of the buyers’ revenue. It is rational to believe
that buyers do not want to change the status quo and are thus not interested in putting their
revenue share at risk. Mango producers, however, will try to increase their bargaining power
by improving their wealth, searching for good partnerships, and increasing their individual
negotiation abilities. In Costa Rica, this could be achieved by offering training in negotiation
skills at the National Learning Institute (INA), and the search for partners might be carried
out in conjunction with International Trade Promoter (PROCOMER).
Finally, wealth appears to have a significant impact on bargaining power. In terms of tangible
assets, the government could establish credit facilities for small and medium-sized producers
in return for membership of a producers’ organisation. This would certainly increase the
producers’ bargaining power, since – as observed in the gaming simulation – access to credit,
resources and cooperation are key factors in the outcome of the negotiation process.
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Chapter 5. Variability in quality and
management in the mango supply chain:
evidence from Costa Rica 20
5.1 Introduction
Variability refers to differences within a group of individual measurements that vary from one
another, either from general expectations or from historical trends. In agriculture – specifically
in fruits and vegetables – variability refers particularly to biological variability (Schouten et
al., 2004), and can be described as the composite of biological properties that differentiate
objects in a particular batch (Tijskens et al., 2003). Therefore, commodities are disaggregated
according to their main quality attributes to control for undesirable features related to size,
firmness, internal and external damage, taste, colour, sugar content and nutritional value
(Hertog et al., 1997; Schouten et al., 1997; Ketelaere et al., 2006).
Variability can also be measured in terms of human behaviour and its implications for product
management. Blackman (2001) stated that larger variability will lead to increasing monitor and
control costs, and rising transaction costs as a result of supervision arrangements and possibly
reduce the trust in transactions. The latter effect is mainly due to asymmetric information
underlying variability in managerial terms. Berti et al. (1998) take production capacity and
economies of scale as major indicators for quality variability, whereas Teratanavat et al. (2005)
relate variability to firm size and fixed investments.
Variability in quality can be also measured in terms of the techno-managerial performance
(i.e. Luning et al., 2006). In this approach, both the technical characteristics (production
and processing) and the behavioural characteristics (information and exchange) are taken
into account. We follow the latter approach to analyse the determinants of mango quality
variability as an interaction between biological and human processes.
Mango quality is quite variable due to a large heterogeneity in taste, flavour, aroma, colour
and size, related to significant differences in managerial practices of the economic agents
throughout the chain. Most consumers prefer reasonably-priced mangoes with a consistent
weight, colour and consistency, and no external damage. Producers’ crop management and
post-harvest practices as well as delivery systems have a profound impact on observable and
imminent quality characteristics (Ruben et al., 2005). Although a fair amount of knowledge
is available regarding the technological options for improving mango quality (Garvin, 1984;
Montero and Cerdas, 2000), it is far less understood which management activities could be
20 An earlier version of this paper by G. Zuniga-Arias, R. Ruben and T. van Boekel was submitted for publication

to Agribusiness.
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effective for providing actors throughout the chain with the necessary incentives for adjusting
their mango production and management systems in order to enhance quality and hence cope
with consumers’ demands.
The organisation of the mango supply chain in Costa Rica includes a large number of different
agents involved in numerous transactions and oriented towards multiple market outlets. Mango
transactions differ in terms of volume, quality, price and delivery frequency, depending on
whether the produce is sold at the local open market, through wholesalers, or at international
markets through multinational trading companies. Relationships between associations of
producers, (local and international) traders, retailers and consumers are structured through a
complex sequence of delivery transactions.
This chapter presents an innovative exploratory analysis of quality and management practices
throughout the mango supply chain. We point out that variability in quality depends on
biological and human processes. We also suppose that there is variability in human behaviour
according to the stage of the supply chain where a particular agent is involved, as well as the
relations to specific market outlets. There is almost no empirical research available on these
issues. A review of the literature shows several studies on specific topics, but none with an
integrated approach combining natural science and social science.
The objective of this research is to describe the relationship between the variability in mango
quality with differences in managerial practices amongst actors in the mango supply chain.
The importance of studying the variability among actors in the chain in terms of quality and
management is that gaps between local and export markets could be optimised. Reduced
variability may facilitate the standardisation of procedures for meeting consumer demand.
When we have a better understanding of which factors actually increase variability in mango
production, they can be controlled and monitored throughout the supply chain. This chapter
is structured as follows: first, variability in the mango supply chain is described, considering the
relationships between quality and management within a global commodity chain perspective.
Hereafter, we outline the analytical framework for an integrated analysis of technological and
human factors influencing quality variability. That is followed by a discussion of our empirical
results. We conclude with some implications for improving supply chain operations.

5.2 Variability and the mango supply chain in Costa Rica
The main varieties of mango grown in Costa Rica which are suitable for export are Tommy
Atkins, Kent, Keith, Palmer and Smith (Central Pacific Census, MAG, 2004). In 2003, mango
orchards in Costa Rica covered 8,350 ha and the quantity produced reached 35,000 tons.
In only seven years (1996-2003) the area increased by 7% and the produced volume rose by
75%. This increase was mainly due to technological changes (Montero and Cerdas, 2000).
Costa Rica counts around 1,950 mango producers, of which 60% cultivate less than 5 ha,
35% cultivate between 5 and 20 ha, and 5% own more than 20 ha (SEPSA, 2001). Producers
88

binnenwerk-icn03-officieel.indd 88

Quality management and strategic alliances in the mango supply chain

21-09-2007 14:46:42



Variability in quality and management in the mango supply chain

are organised in different ways: large and medium-sized producers are linked to international
trading companies; small producers either are not organised or are organised in co-operatives
or producers associations, and their quality standards are different.
There are two main outlet choices for mango production, namely local and export with
differences in quality and in handling the fruit. The organisation of the mango supply chain is
relatively simple for the export market and much more complex for the local market. The local
market has several sub-chains and a large number of different intermediaries involved. Quality
can decline and management practices may change from actor A to actor B in the chain. For
this reason, this research seeks to describe the heterogeneity of those changes in the different
(current and potential) transactions and combinations of outlet choices. It also explores the
main managerial factors influencing the reduction of quality variability.

5.2.1 M
 anagement practices in the mango supply chain in Costa Rica
Management practices and decisions in the orchard can affect fruit quality at the point of sale
(Romano et al., 2006). Management of the mango supply chain in Costa Rica is based on two
international systems, the HACCP and the Eurep-GAP certifications, mainly for mangoes
meant for the export market. Traditional practices (the production system developed through
time by the producers) and Codex Alimentarius are used for the local market.
HACCP stands for Hazard Analysis and Critical Control Points and is defined as a systematic
approach for the identification, evaluation and control of the steps in food manufacturing that
are critical to product safety (Luning et al., 2002). The basic objective of HACCP (1960s)
is to assure the production of safe food through prevention rather than by quality inspection
(Leaper, 1997). HACCP is basically designed for application in all parts of the agri-food
supply chain (NACMCF, 1998). The Eurep-GAP (1997) standard is primarily designed
to maintain consumer confidence in food quality and food safety. Other important goals
include minimising the detrimental environmental impacts of farming operations, optimising
the use of inputs and ensuring a responsible approach to worker health and safety (www.
eurepgap.org). It is implemented in the entire supply chain as well. The main purposes of
the Codex Alimentarius Commission (1963) are to protect consumer health and ensure fair
trade practices in the food trade, and promote the coordination of all food standards work
undertaken by international governmental and non-governmental organisations (FAO/
WHO, 2005). The traditional practices are general standards to satisfy consumer preferences
for the local market; the main sources of information include technical assistance from the
government and networking with neighbours.
Just in time ( JIT) and total management quality (TQM) are other international systems used
in Costa Rica. Although these systems are not a requirement for accessing the export markets,
they are management and production processes systems that focus on the elimination of
waste, continuous improvements, employee empowerment, and data-driven decision making
Quality management and strategic alliances in the mango supply chain89
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(Kannan and Tan, 2002). It is hard to distinguish between JIT and TQM since both have
elements in common such as consumer satisfaction and product design, thus contributing
positively to manufacturing performance (i.e. Chong and Rundus, 2004; Snell and Dean,
1992; Flynn et al., 1995).
To implement international standards and production systems, coordination amongst
actors is needed. Supply chain management deals with the integration and coordination
– both horizontally and vertically – of buyers’ and sellers’ decision processes with the goal
of improving the fruit, and information and financial flows throughout the chain (Kannan
and Tan, 2002, Gereffi, 1994). Therefore, management systems must be set in operation to
coordinate the supply chain, and managerial activities will influence the final quality of the
fruit. In areas where the variability of the managerial activities is low, the variability in quality
will be lower as well. This does not mean that at the very moment that variability is controlled,
this automatically leads to high-quality produce. The main challenge is to set a high standard
for quality and then reduce the variability in quality and management, while keeping the
higher quality as the main value for the complete chain.
Export-oriented producers are generally part of a producers’ association. Depending on the
market (USA or Europe), they must apply a different system; normally the certification process
is obtained through the organisation. In the orchard producers satisfy the requirements, but
they focus more on keeping the appearance of the mangoes as good as possible to reduce
rejection at the packing plant. Because of the strictness of the export market, producers
avoid using prohibited chemicals. Record-keeping of activities in the orchard for producers
delivering to the local market is almost non-existent. Local market oriented producers obtain
information on how to produce from the governmental extension officials or by networking
with neighbours. Therefore, local quality management standards are not as strict as those of
the export market. The producers are aware that the appearance of the fruit is one of the
quality attributes valued most by the consumers.
Table 5.1 shows that the main practices present in the mango sector in Costa Rica, Codex
Alimentarius is just a list of consumer needs/wishes, and it gives a small amount of specification
for some of the main attributes of mango. HACCP is only a list of management prevention
activities but not with performance measurements. In the case of Eurep-GAP, producers must
comply with certain differentiated activities; some at 100%, others at 90% and the rest are
voluntary. Asofrul (Producers’ association) compliance with the international regulations is
measured by practical activities with performance indicators.

5.2.2 Quality in the mango supply chain
Quality attributes valued by the different agents depend on the specific actor acquiring the
product. Major actors participating in the evaluation of food quality for the export market are
producers, processors, exporters, importers, wholesalers, retailers and consumers, voluntary
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Table 5.1. Main features of the different quality systems from process to practice.
Quality
Codex
Alimentarius

HACCP

EUREP-GAP

ASOFRUL

Management

Product must be
complete
Practically not rotten,
clean
Absence of abnormal
humidity, external
damage, bruises, and
black spots
Right ripeness and
appearance

Distinguishes three categories:
Extra: superior quality, no defects
Category I: Good quality, acceptance of the following
defects, shape, skin, small bruises, sun marks, and latex
marks, no more than 3, 4 and 5 cm2 of bruises depending
on the calibre
Category II: Right ripeness, good for transport and
manipulation, good appearance at market place, no more
than 5, 6 and 7 cm2 of bruises depending on the calibre
and no more than 40% of the peel with necrosis
Weight tolerance in quality (in grams).
There are three calibres for export mango: A, B, and C.
The normal weight limits are 200 to 350 gr., 351 to
550 gr., and 551 to 800 gr., respectively. There is a 10%
margin for fruit outside the limits.
Production of safe food
Systems approach to identification of hazards, assessment
products by prevention
of chances of occurrence of hazards during each phase
(raw material procurement, manufacturing, distribution,
usage of food products), and when defining the measures
for hazard control. In doing so, many drawbacks
prevalent in the inspection approach are avoided and
HACCP overcomes shortcomings of reliance only on
microbial testing.
Food safety
Focus on activities:
Quality control of
1. Traceability; 2. record-keeping and internal selfthe procedures and
inspection; 3. varieties and rootstocks; 4. site history
documents
and site management; 5. soil and substrate management;
6. fertiliser use; 7. irrigation/fertilisations; 8. crop
protection; 9. harvesting; 10. produce handling; 11. waste
and pollution management, recycling and re-use; 12.
worker health, safety and welfare; and 13. environmental
issues.
Destruction of mango No internal and external damage, compliance with the
samples (1 for every
Eurep-GAP, maturity 110 days after blooming, colour with
10 boxes), checking
50% of yellow pulp, absence of fruit fly, 200-800 grams
internal damage,
mangoes, mango should be clean and have uniform, good
ripeness and colour
appearance, 7-14 calibres.
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agencies and the government. Wholesalers and retailers emphasise visual attributes such as size,
shape, and colour, taking into consideration consumer preferences. Customers21 are interested
in many other aspects related to food quality, such as taste, freshness, appearance, shelf life,
nutritional value and food safety. Government officials are involved in health and safety
regulations. Producers and processors commonly give preference to profit attributes, such
as higher yields, suitability for mechanical harvesting and industrial preparation, resistance
against pests and diseases, and the general appearance of the product.
The quality performance of mango is based on the external and internal quality attributes
as indicated by Kader (2002). The presence of external and internal damage is a negative
fruit quality attribute. Other negative external attributes include insufficient weight of the
fruit, the presence of black spots, latex and other damage. The internal quality attributes are
affected by the presence of mango fly, internal damage, or inadequate flesh colour, pH22 and
Brix23 degree.
An external fruit attribute such as weight is an important fruit quality indication for the
whole chain. Actors, such as producers, are paid for the kilograms of mangoes delivered to
the next actor in the chain. Internal fruit attributes are essential because export markets such
as that of the United States have strict laws regarding the presence of pests and disease in and
on fruit (Prinsley and Tucker, 1987). Mango flesh colour relates to the maturity of the fruit.
Optimal fruit maturity will be appreciated by the consumer and is a positive fruit quality
attribute (Harvey, 1987; Shewfelt, 1993; Jha et al., 2006). The presence of internal damage is
a negative fruit quality attribute (Harvey, 1987). This damage could, for example, be due to
harvest, tight fruit packing, transport or rough fruit handling in general. Further, a pH and
Brix percentage measure is obtained from mango fruit juice to calculate the Brix/pH ratio.
The pH of the juice indicates the acidity of the juice and the Brix percentage indicates the
sugar concentration of the juice. Both attributes are important to the consumer acceptance
of mango fruit (Mizrach et al., 1999); the higher the ratio (Brix/pH), the sweeter the fruit
and the greater the consumer acceptance.

21 Customers are related to the retailers in the chain in the step before the final consumer. The final consumer has

two faces in terms of quality and safety: on the one hand, consumers agree that food safety and nutritional value are
very important when purchasing a product; on the other, they have a limited budget and infinite needs to satisfy.
Therefore, in many cases they have to prioritise the products and the attributes of the products that they are willing
to pay for (considering consumers).
22

pH is a measure of the acidity and the basicity of a solution. pH values below 7 are considered acidic, whereas
pH values higher than 7 are considered basic.
23 Brix is used in the food industry for measuring the approximate amount of sugars in fruit juices. The higher the

value of the brix measurement, the higher the sugar content.
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5.3 Analytical framework
The global commodity chain (GCC) is considered as a group of networks of labour, production,
distribution and marketing activities that finally result in a finished commodity (Hopkins and
Wallerstein, 1986; Gibbon, 2003a; Bair et al., 2006). This approach was developed by Gereffi
and others within a perspective of economic policy for development (Ponte, 2002). Gereffi
(1994, 1995) identified four key dimensions of GCCs: (a) the input-output structure, (b)
geographical coverage, (c) the governance structure and (d) the institutional framework. We
particularly focus on the governance structure where we can distinguish between producerdriven and buyer-driven supply chains and the type of governance used for coordination.
Gereffi (1994) explains that buyer-driven chains are generally found in more labour-intensive
sectors, where information cost, product design, advertising and advance supply management
systems set the entry barriers. Most agricultural commodities tend to fall into this category
(Ponte, 2002).
Consumer-driven commodity chains (in our perspective customer-driven) are changing rapidly
(Muradian et al., 2005) towards retailer-driven commodity chains, and coordination plays an
important role in this transformation. Coordination is likely to arise in commodity chains
involving suppliers in developing countries and buyers in industrialised countries (Hobbs
et al., 2001). Coordination is meant to ensure particular product specifications, including
performance processes and logistics (Muradian et al., 2005); all these requirements shift the
power relationship from the producer side to the buyer side (Gibbon, 2003b).
To unravel the factors that influence the variability in mango quality, we developed an
analytical framework (see Figure 5.1.) where we focus on the major causes of variability in
quality and its relationship to managerial activities, as presented in our study.24 Figure 5.1.
is divided into two solid-lined figures (reflecting the technological and human management
dimension, respectively) and another two dotted interfaces (reflecting managerial perceptions
and outcomes). We included biological behaviour and control activities in the top solid-lined
figure, related to the physical cycle of the mango. The bottom solid-lined figure refers to human
behaviour and control which is influenced by information exchange and quality management
activities. In the left-hand side we find the perceptions of the actors in the supply chain, while
the right-hand side (dotted lines) indicates the actual outcomes of these activities.
Biological behaviour and control is composed of two main parts: (1) the perception of the
behaviour and (2) the actual execution of the activities. General management intensity (GMI)
and the operation index (OI) are assumed to have a positive relationship towards technological
variability (TV), and subsequently technological variability (TV) is assumed to have a positive
relationship with the actual value of the proxy of quality (QV). The same reasoning applies to
human behaviour, where we assume a positive relationship between the quality management
24 For further description and explanation of the procedures used for the construction of indexes for the analytical

framework, see Appendix F.
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Biological behaviour and control

General management
intensity

Technological
variability

Operation index
Perception

Quality management

Actual outcome
of activities

Quality
variability

Socio-economic
index

Access to information
Human behaviour and control

Figure 5.1. Analytical framework.

perception (QM) and access to information (AI) for the socio-economic index (SE), and a
positive relationship between the socio-economic index and quality variability.

5.4 Materials and methods
The fieldwork was conducted in Costa Rica between February and April 2006. We were
looking for actors in the entire chain; therefore, the areas of research were both rural and
urban. We conducted 51 interviews using the socio-economic questionnaire and the mango
quality analysis. The quality analysis was performed in the field. We collected products from
19 producers delivering to an export producers’ association plant. Producers were located in
the northern part of the country, 9 traders at the wholesaler market in the Central Valley of
Costa Rica, 12 traders at the open-air farmers’ market, 2 producers delivering to Hortifruti,
and 9 middlemen from different parts of the country. This configuration gave us a picture of
the main actors in the mango supply chain.
The sample size was not defined by any formula. We followed the snowball method (Babbie,
1992), and identified the mango producers in the production zones according to the
information from our primary information sources, governmental workers and processing
plant. Subsequently, other actors could be found by reference. The main reason for selecting the
snowball method was a matter of uncertainty. The number of mango producers is known, but
the numbers of different actors in the chain was not, nor were the relationships among them.
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The main variables measured are general management intensity (GMI), quality management
(QM), access to information (AI), the operation index (OI), technological variation (TV) and
the socio-economic index (SE). Quality of mango is measured as a proxy of taste, which is a
ratio between Brix (sugar content) and pH (acidity) (Mizrach et al., 1999). For the managerial
variables a Likert scale from 1 to 5 is used as indicated in Appendix F. These managerial variables
are grouped and averaged to obtain an index of each particular dimension of the managerial
activities. We have measured the variability within and between the groups.25
Many times heterogeneity and variability are used as synonyms. One may refer to the differences
within a certain population, as well as to differences between groups of that population.
This outcome makes it difficult and interesting for the analysis. We proposed a solution for
this dilemma by using several dispersion statistics measurements such as standard deviation,
standard error, coefficient of variation and meta-analysis heterogeneity measurement.26
Standard deviation (SD) is a measure of how well the mean represents the data. A small SD
indicates that the data points are close to the mean (low variability). A large SD indicates that
some data points are farther from the mean (high variability) (Field, 2002). The standard
error (SE) represents the error in the mean. A large SE means that there is a lot of variability
between the means of different samples. The coefficient of variation is a measurement of the
ratio between the standard deviation and the average of a certain group multiplied by 100. This
procedure makes it possible to compare different groups of objects from different populations
in a relative way.
The term meta-analysis was introduced by Gene Glass (1976) as the analysis of the results
of statistical analysis for the purposes of drawing general conclusions (Hedges, 1992). Metaanalysis aims to compare and possibly combine estimates of effects across related studies
(Thompson et al., 1999). In meta-analysis it is possible to determine the level of heterogeneity
of a particular group based on the total heterogeneity of the population, and with the coefficient
of variation we capture the heterogeneity within a group (i.e. Higgins et al., 2002; Molinero,
2003a, 2003b; Raudenbush et al., 1985). However, for the purposes of this research, a metaanalysis was not conducted. We have used an index to measure the heterogeneity; the formula
is given in Equation 5.1 (Higgins et al., 2002):
2
I = 2t 2 
t +σ

(5.1)

25

We performed a discriminant analysis to try to reduce the number of groups with a similar reasoning; after
the analysis, three groups were apparent: the exporters, the traders (wholesaler and middlemen), and the retailers
(peasant market and Hortifruti).
26 Only the formulas for meta-analysis variability and the regressions are presented here because the others are the

standard formulas.
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I indicates the proportion of variation among groups with respect to the total variability.
Therefore, the proportion of the total variability attributable to heterogeneity – t2 – is the
variability among groups, and σ2 is the variability within a particular group. If the value of
I < 25%, the heterogeneity is considered low; if 25% < I < 75%, then the heterogeneity is
moderate; and if I > 75%, the heterogeneity is high.
We have adjusted the index to capture the heterogeneity of a group due to the variability of
the population (Equation 5.2) and the formula is as follows:
2
I = σ2 2
σ +t



(5.2)

We have disaggregated the scale into four clusters. If the value of I < 25%, the heterogeneity
is viewed as low; if 25% < I < 50%, then the heterogeneity is medium low; if 50% < I <
75%, then the heterogeneity is medium high; and if I > 75%, the heterogeneity is high. I
indicates the proportion of variation among groups with respect to the total variability, hence
the proportion of the total variability attributable to heterogeneity; t2 is the variability among
groups and σ2 is the variability within a particular group.
We have used regression analysis to investigate our assumption presented in the analytical
framework. For the exploratory analysis we have run several types of regression analyses
(i.e. OLS, logistic and quadratic regressions with and without a constant). OLS results are
presented because they fit the data better. The functions have a specific order: first we ran the
analysis for Equations 5.3 and 5.4 and then 5.5; the functions were not run simultaneously.
TV = β1* GMI + β2* OI + εi

(5.3)

SE = β3* QM + β4* AI + εu

(5.4)

QV = β5* TV + β6* SE + εo

(5.5)

Afterwards, the constructive variables of the technological and socio-economic index are used
to explain quality variability.

5.5 Results
Table 5.2 shows that export market variability of the main technological and managerial
variables in the study is lower than for the local market chains. Therefore, export-oriented
producers are operating with higher requirements and stricter production systems than
the rest of the actors in the chain. The processes related to quality and management on the
retailers’ side are less homogeneous than for the other markets. This may be because retailers
face a larger spectrum of consumers to satisfy. The quality of the exporters turns out to be
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more homogeneous than that of the retailers. This supports the fact that exporters face
more restrictions due to quality standards and that once the product is moving toward the
consumer, quality variability increases. Regarding management, the data are not conclusive;
traders seem to have more homogeneous general management intensity activities than the
exporters do. One possible explanation is that traders are in the middle of the chain and face
both activities in the chain (buying and selling); they must control both sides of the chain, and
thus management practices (i.e. control and monitoring) must be stricter.
Table 5.2 shows the variability of the main variables in the analysis. Aside from the differences
between the three stages in the chain in terms of quality, the managerial variables are less different
among the stages in the chain. In this case, exporters and traders seem to have similar attitudes
toward management, but not in the case of retailers that deviate from the other groups.
To determine whether the two data sets differ significantly, we have run a Kolmogorov-Smirnov
test (KS test), which has the advantage of making no assumption about the distribution of
data (Table 5.3). The KS test shows that there are significant differences between the attribute
distributions and the different agents in the chain.
Although the distributions are similar in appearance (see Appendix G), in reality the KS test
shows the opposite; the only exception is the access to information index where all three
distributions are not different from one another. In relation to the quality management index,
exporter and trader distributions are not different from one another. This may be because
they are still far from reaching the final consumer. They have to be sure that mangoes at the
consumer side will be in good condition for consumption; therefore, these actors are stricter
than retailers regarding quality management. The trader and the retailers are not different
in terms of the socio-economic index. As traders and retailers in the local market know one
another and have done business together for some time, they may have made oral agreements
and developed trust for dealing with the market information issues.
The results for quality and management presented above may have an explanation in the way
each of the links in the chain faces the customer. Figure 5.2. shows that there are two welldefined customers that are different when trade occurs. On the one hand, producers have to
decide whether to sell to the export market or to the local market. These markets have different
standards, but both must meet the requirements of a particular buyer, which is not yet the final
consumer of the produce. Thus, the produce follows the Eurep-GAP/HACCP requirements
for the export market and the Codex Alimentarius and traditional production for the local
market. Mangoes rejected by the export market are delivered to the local market. There did not
appear to be major differences concerning management practices because all producers (for
the export and wholesaler/middleman stages) are not facing the final consumer. Hence, they
must have a standardised managerial system to cope with the different minimum requirements
for the separate outlets that they deliver to. On the other hand, the stage that is next to the final
consumer has a different managerial practice, values and quality; they will face many types of
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4.16
1.06
25.48
0.24
4.12
0.75
18.20
0.18
3.00
1.68
56.00
0.45
+
-

1.85
0.17
9.19
0.04

3.15
0.48
15.24
0.12

3.12
0.86
27.56
0.23

-

General
management
intensity

-

3.54
1.10
31.07
0.29

4.11
0.68
16.55
0.16

4.24
0.59
13.92
0.14

Quality
management

Managerial variables*

-

4.30
0.88
20.47
0.23

4.19
0.58
13.84
0.14

4.37
0.48
10.98
0.11

Access to
information

+
+

4.43
0.01
0.23
0.27

4.74
0.41
8.65
0.10

4.78
0.34
7.11
0.08

Operation
index

-

3.53
1.60
45.33
0.43

4.13
0.73
17.68
0.18

4.31
0.43
9.98
0.10

Technological
variability

-

4.27
0.63
14.75
0.17

4.42
0.65
14.71
0.16

4.43
0.19
4.29
0.04

Socioeconomic
index

SD: standard deviation; CV: co-efficient of variation; SE: standard errors. Rate of change = (Tr - Ex) / Tr, (-) lower homogeneity of the latest link in
the chain, (+) larger homogeneity in the latest link in the chain, Ex: exporter; Tr: trader; R: retailer. (Ex - Tr): relation in the chain; Tr: latest link in
the chain. * For the managerial variables a Likert scale from 1 to 5 was used. **The ratio of quality is a continuous variable. Brix (5< x < 20) and pH
(3 < x < 7).

Exporter
Mean
SD
CV
SE
Trader
Mean
SD
CV
SE
Retailer
Mean
SD
CV
SE
Change rate
Ex - Tr
Ex - R
Tr - R

Quality
(Brix/pH) **

Table 5.2. Descriptive statistics of main variables in the analysis (by actors in the chain).
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Table 5.3. Differences among actors in the supply chain. (Kolmogorov-Smirnov test).
Exporter
General Management Intensity
GMI Exporter
Trader
Retailer
Quality Management
QM
Exporter
Trader
Retailer
Access to Information
AI
Exporter
Trader
Retailer
Operation Index
OI
Exporter
Trader
Retailer
Technological Variation Index
TV
Exporter
Trader
Retailer
Socio-Economic Index
SE
Exporter
Trader
Retailer
Quality
Q
Exporter
Trader
Retailer

Trader

Retailer

0.092**
0.002***
0.010***
0.722
0.006***
0.002***
0.326
0.375
0.147
0.0001***
0.005***
0.0001***
0.005***
0.023**
0.001***
0.001***
0.578
0.001***
0.006***
0.039**
0.0001***

* sign. at 10%, ** sign. at 5%, *** sign. at 1%.
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Exporter
Retailer/
Hortifruti

Producers

Wholesaler/
Middleman
Facing an intermediate customer

Facing the final
consumer

Figure 5.2. Different types of customers faced at certain stages in the chain.

consumers for different outlets. Hence, variability in the managerial practices and quality is
larger for this stage of the chain.

5.5.1 Heterogeneity among the different actors in the mango supply chain
Figure 5.3. is related to the meta-analysis; it is important to note that the group with least
heterogeneity is that of the exporters. The lowest overall heterogeneity is in terms of quality.
Most of the managerial attributes among actors are similar and regarding heterogeneity are
within the range between 25% and 75%. The exception is the quality heterogeneity of the
export producers which is very low (below 25%). We performed a t-test analysis to check
for the differences between actors and the main attribute value. Results for all three actors
(exporter, trader and retailer) are that quality variability is significantly different, while
general management intensity variability is only different for the retailer, and in the case
of technological and socio-economic variation, they are different only for the exporter (see
Appendix H).

5.5.2 Variability within the group
Table 5.2 showed the standard deviation for all three chain actors in the analysis. We assume
that the homogeneity of the export market will be larger than for the other markets, because
quality standards and international regulations for export are superior to those for the local
market. The data show that our assumption is correct, at least in relative terms: homogeneity
for exporters in management and quality indexes is larger than for the other actors. One
exception is the general management intensity index where the trader has the lowest variability
in the data. It is important to note that in the other cases variability behaves similarly. That
100
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0.7
0.6
0.5
0.4

Exporter
Trader
Retailer

0.3
0.2
0.1
0

Q

GMI

QM

AI

OI

TV

SE

Figure 5.3. Heterogeneity among the main variables in the analysis and the actors in the chain.

means that the exporter has the lowest variability, followed by the trader and then the retailers
with the highest variability.
To understand the relationships between quality variability and variability in managerial
activities we ran a regression analysis. We assume managerial variability to vary positively with
quality variability.
Table 5.4 shows a positive relationship between GMI and OI and technological variability,
thus confirming our assumption of a positive relationship. This means that when the variability
of GMI and OI increases, the variability of the technological variation increases as well. The
variability of the data is explained for 44%.
Table 5.4. Determinants of the technological variability.
Variable

Coefficient

Std. error

t-Statistic

Significance

Constant
General management intensity
Operation Index

0.07
0.78
0.52

7.64
0.16
0.25

0.01
4.86
2.08

0.993
0.001***
0.043**

Note: * sign. at 10%, ** sign. at 5%, *** sign. at 1%.
Adj. R2: 0.443, Durbin-Watson stat. 2.02.
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Table 5.5 shows the relationship between QM and AI and the Socio-Economic Index. It is
positive as expected; therefore, when the variability of the quality management and the access
to information increases, the variability in the socio-economic index increases as well. The
variability of the data is explained for 12%.
We have assumed that the variability in quality of mango is related positively to technological
variability and the socio-economic index. In Table 5.6 our analysis shows that these assumptions
are correct. The variance of the data is explained by 32%. The socio-economic index has more
weight in the relationship, meaning that in this particular case in order to lower the variability
in quality of mango, the actors must work harder to reduce the differences in human behaviour
and the control area of our analytical framework.
It is reasonable to believe that management activities are an intrinsic force driving the control
and monitoring of technological variability. Management could have an influence in two
different ways: first, the technological process (quality procedures and production processes);
and second, the business relationship (contract choice, trust, volume, price, governance
structure in the relationship). Information and access to it are of great importance to be able
to manage business relationships.
Table 5.5. Determinants of the socio-economic index.
Variable

Coefficient

Std. error

t-Statistic

Significance

Constant
Quality management
Access to information

4.48
0.13
0.17

2.04
0.08
0.10

2.19
1.79
1.80

0.034**
0.08*
0.08*

* sign. at 10%, ** sign. at 5%, *** sign. at 1%.
Adj. R2: 0.122, Durbin-Watson stat. 1.83.

Table 5.6. Determinants of the quality variability.
Variable

Coefficient

Std. error

t-Statistic

Significance

Socio-economic index
Technological variability
SE*TV (interaction effect)

3.75
2.56
-0.09

1.42
0.46
0.04

2.64
5.50
-2.63

0.011**
0.001***
0.012**

* sign. at 10%, ** sign. at 5%, *** sign. at 1%.
Adj. R2: 0.323, Durbin-Watson stat. 2.63.
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Along these lines we want to investigate which original variables used for the construction of
the indexes (TV and SE) have an influence on quality variability. Table 5.7 shows the results
for the variables affecting the technological variation index. The model actually explains 45%
of the variance and has a Durbin-Watson statistic of 2.36. Variables that are significant and
positive are input utilisation and harvest time. Hence, if the variability in input use and harvest
time increases, then the variability in mango quality will also increase. In order to offer uniform
quality of mangoes, producers for both markets must agree on the consumer preferences that
they will satisfy.
In Table 5.8, we have analysed the relationship between the variability of variables which
constitute the socio-economic index and quality variability. The model explains 17.5% of the
variance and has a Durbin-Watson statistic of 1.77. Market knowledge is the only significant
variable and has a positive sign; thus, an increase in market knowledge will lead to an increase in
the variability of quality. This seems to be an odd result, but it is not. Imagine a producer with a
limited knowledge of the market (only producing mango for a certain market); the quality that he
Table 5.7. Technological variables affecting the variability of mango quality.
Variable

Coefficient

Std. error

t-statistic

Significance

Genetic diversity
Quality samples
Agro- env. cond.+
Input utilisation
Harvesting time

0.310
-0.016
-0.455
1.592
0.628

0.207
0.390
0.654
0.728
0.338

1.494
-0.042
-0.695
2.188
1.862

0.142
0.967
0.490
0.034**
0.069*

+ Agro-Environmental Conditions; * sign. at 10%, ** sign. at 5%, *** sign. at 1%.
Adj. R2: 0.448, Durbin-Watson stat. 2.36.

Table 5.8. Socio-economic variables affecting the variability of mango quality.
Variable

Coefficient

Std. error

t-statistic

Significance

Having an agreement
Having a defined price
Market knowledge
Trust in partner
Long relationship

-0.051
0.240
5.170
0.080
0.137

0.711
0.370
1.798
0.401
1.631

-0.072
0.650
2.876
0.199
0.084

0.942
0.519
0.006***
0.843
0.934

* sign. at 10%, ** sign. at 5%, *** sign. at 1%.
Adj. R2: 0.175, Durbin-Watson stat. 1.770.
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produces must be homogeneous for that market. When the same producer has more knowledge
about the market (therefore increasing the variability of the knowledge/information), he can
start producing mango for several channels and quality will be more varied.

5.6 Discussion and conclusions
This analysis has shown that quality variability is lower on the export side of the chain than
in the local-market chain, in the case of mangoes from Costa Rica. The variability in quality
increases the closer the fruit gets to the customer. This might be because actors near the
customer face larger consumer segments and preferences. Producers delivering to the export
market face international regulations forcing them to have a certain type of produce to meet the
strict requirements for the export market. This is in line with Shewfelt (2006) who affirms that
consumers do not behave uniformly, being influenced by their cultural, historical, religious,
demographic, economical and social background.
Management practices are rather similar among actors in the mango supply chain in Costa
Rica. This research has shown that quality variability is related to technical variables such as
the input use and harvest time, both of which can be controlled and executed with precision.
There is also a positive relationship towards the socio-economic variation in terms of market
knowledge. Producers or economic agents that know the market better are able to deliver the
preferred mango quality for certain types of customers. This is also related to management and
access to information. It is important to observe that price knowledge and prior agreements
do not have an influence on quality variability.
Both biological and human behaviour need particular managerial activities to produce high
quality fruit. Thus, further research should be conducted along these lines, to be capable of
disentangling the different management activities related to biological and human behaviour
and to develop accurate performance indicators.
This research suggests that there is a gap between export and local markets, mainly in terms of
quality requirements rather than in regard to managerial practices. Hence, the market outlet
defines the product characteristics valued by the consumers. The research conducted also
points to the positive relationship between technological and socio-economic variability and
the variability in quality; therefore, the greater the variability in management the greater the
variability in quality.
Further research will be required to explain consumer preferences concerning variability in
quality and technical managerial decisions throughout the chain. In this vein, Romano et al.
(2006) conclude that quality has different meanings for different stakeholders (producers,
distributors, consumers, etc.) and consumer acceptance seems to be the most important
factor to be considered. It would also be meaningful to extend the analysis to the role of the
international regulations and their effect on the export and local market homogenisation.
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Chapter 6. Coordination and governance in
the mango supply chain from Costa Rica

6.1 Research issues
This research has been conducted in Costa Rica based on the analysis of mango supply chains
for export and for the local market. By differentiating between these two market channels,
it is assumed that distinct behaviour and performance could be expected related to the
coordination and management principles in force in each segment. Attention has been focussed
on some of the most critical variables that refer to supply chain coordination and governance,
market choice, quality management, contracting practices and bargaining procedures, and
management practices throughout the chain.
We have focused on the quality of the fruit and its relationship with chain management
throughout the chain because this provides the framework for economic incentives towards
agency coordination within the chain. Within this general framework, several other related
issues emerged and have been operationalized, depending on the particular purpose of each
chapter. The main topics of research that are addressed refer to market selection, economic
incentives to improve quality, bargaining power and revenue distribution, quality variability
and management variability throughout the chain.

6.1.1 Research questions
The main research questions addressed in this study can be recapitulated as follows:
1. What are the determinants of market outlet choice for local and export market
producers?
2. What kind of price and non-price attributes can be used to provide incentives for higher
quality mango production?
3. How can bargaining power in the mango supply chain be assessed and what factors
determine revenue distribution?
4. How does management variability affect quality variability in mangoes, and what
managerial factors will contribute to quality homogenisation?
We will first summarize the most important findings derived from the research and then draw
some conclusions with respect to the opportunities and constraints for enhancing mango
supply performance through improved procedures for agency coordination.

Quality management and strategic alliances in the mango supply chain

binnenwerk-icn03-officieel.indd 105

105

21-09-2007 14:46:46

Chapter 6

6.1.2 Market outlet choice
We started with an analysis of the factors that influence market differentiation between the
export market and the local market in the mango sector in Costa Rica, and identified the
main determinants for differences in outlet choice. We therefore focus on the importance of
production systems organisation, farm household characteristics, price attributes, and market
context for outlet choice decisions.
Surprisingly we find that less-experienced and younger mango producers with a risk-adverse
attitude tend to be more export-oriented. Trust in the buyer does not play a major role in the
selection of the market outlets in the case of mango in Costa Rica. Some of these findings are
not fully in line with other research, but may be explained by the fact that the latter type of
producers are more likely to accept the strict contracting conditions of exporting firms, where
full alliance with the delivery requirements provides a degree of certainty. Moreover, prices
are not a significant variable for outlet choice, most likely because mango producers in Costa
Rica are price-takers. Our findings with regard to the production system are in line with the
literature; we found a positive relationship between the orientation towards the export market
and the mango area and mango production. The market context results are also in line with the
theory: the higher the degree of complexity and the formalities in the purchase condition and
the closer the production site is located to the market, the higher the probability of delivering
to the export market.

6.1.3 Economic incentives for quality improvements
We analysed different economic incentives for enhancing quality performance in mango
deliveries. These economic incentives can be divided into price attributes and non-price
attributes. We also constructed a quality index based on the measurement of several objective
(external and internal) mango attributes. Hereafter, we made an exploratory interdisciplinary
(beta-gamma) analysis of the interlinkages between both aspects. Our results indicate that farmhousehold characteristics – such as age, area of mango orchards, bargaining power, family labour,
and input cost – have a decisive influence on quality. In general, older producers, with large
mango plantations, using much family labour, reducing their input cost and with low bargaining
power will be able to produce higher quality mangoes. Moreover, contractual conditions for
quality incentives can serve as a basis for developing friendships; a relationship with the buyer
should be based on trust and the need to strive for long-term relationships. To select appropriate
outlets, producers are mostly looking for reputable and friendly partners. Hold-up is positively
related to quality; therefore, producers will be willing to be less flexible while having a closer
relationship with mango buyers. In line with the hold-up problem, for delivering high quality
mangoes, producers should be risk-averse and have a low number of buyers.
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6.1.4 Bargaining power and revenue distribution
After sorting out the factors that determine the bargaining power of economic agents in a
transaction, the revenue distribution between buyers and sellers can be explained. Bargaining
power is positively related to negotiating skills, partnerships and wealth. Our findings
confirm Muthoo’s (2002) constructions of bargaining power, except for the impact of
market imperfections. Market imperfections include the chances that each of the negotiating
parties have for engaging with other partners in the event that the agreement in the current
negotiations is delayed, considering the expected length of time required to achieve any
alternative transaction and the expected behaviour of alternative partners as well. In the mango
supply chain in Costa Rica, such market imperfections do not play a major role in determining
the bargaining power of the economic agents in the chain.
Any transaction has at least two agents involved, a buyer and a seller, both seeking cooperation,
but disagreeing on how to cooperate. Revenue distribution is the performance indicator of the
negotiation process. Because of the dichotomy of transactions, revenue distribution has been
divided into two parts: that of the buyer and that of the seller. The buyer’s revenue will be larger
when the bargaining power of the sellers is low and when the seller is risk-adverse. The seller’s
revenue will be larger when bargaining power of the buyer is low and the buyer is risk-adverse.
In addition, the seller’s revenues will be larger when signing spot market contracts (short-term
and low dependency with buyer’s production system). Consequently, expectations about the
behaviour of the other partners involved in the transaction are critical for explaining the type
of contractual arrangements and the resulting revenue distribution.

6.1.5 Quality and management variability throughout the chain
We conducted an exploratory analysis to find out whether objective quality attributes can
be related to specific managerial practices of different actors in the supply chain. Its main
objective is to explore the relationship between the variability in mango quality due to
differences in managerial practices amongst actors in the mango supply chain. The importance
of understanding the variability among actors in the chain in terms of quality and management
is that market differences between local actors and exporters could be optimised. Reduced
variability may facilitate the standardisation of procedures for meeting consumer demands.
We find that the closer the economic agent is to the final consumer, the greater the quality
variability. This is particularly observed at the local market, where retailers face a wide diversity
of consumers. As expected, for the export market, quality variability is substantially lower.
Producers have to follow strict international delivery requirements (HACCP and EurepGAP) to access these markets.
Regarding management practices, there is greatest homogeneity in the export market, followed
by the traders, and least for the retailers. In general, traders maintain more homogeneous
management compared to other actors in the chain, because they have to control activities
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at both ends of the supply chain (buying and selling). Technological and socio-economic
variations have a positive effect on quality. It is empirically confirmed that quality variability
is most dependent on the variability of management, related to both the biological system and
human behaviour. Input utilisation and harvesting time are technological activities that most
affect quality variability positively, while in the socio-economic realm, quality variability is
positively affected by market knowledge.

6.2. Supply chain coordination and governance for quality
Nowadays it is no secret that supply chain management is of great importance for doing
business. Gereffi (1994) showed the key role played by management coordinating actions
throughout the chain. Coordination in the chain will lead to different governance structures
(Williamson, 1981 and 1985), which are dependent on the presence of transaction cost,
asset-specific factors, and uncertainties and frequency of delivery that are specific for each
commodity. Different commodities will have different transaction costs – dimensions, and
values – and, therefore, different governance structures emerge for coordinating actors
throughout the chain. While many actors are involved in the management of perishable
products, most perishable chains are characterised by being controlled by the retailer. The
retailer is the actor in the chain that is closest to the consumer and thus knows what to put
on the shelves to attract as many consumers as possible. Successful supply chains require both
suppliers and buyers to have the ability to valuate quality in order to avoid adverse selection
problems (Gorton et al., 2006).
Quality is a key motor of any chain, but it can be addressed from different perspectives.
One can say that quality is only related to the physical attributes of the fruits (in this case),
while others consider it as a variable related to the managerial practices and services provided
between actors in the chain. We believe that quality is a composite of internal and external
product characteristics (biological) and managerial practices (human behaviour). If quality is
related to both biological and human attributes, monitoring and control must have procedures
and protocols for both dimensions. Technological management will be suitable for controlling
production and post-harvest treatment of the fruit, but incentives to induce desirable behaviour
of the actors must be also available. This research has shown that the type of agreement and its
features are an appropriate way to induce the required actions.
Internal and external quality indicators must be controlled by laboratory research. Most of the
attributes can be assessed by simple procedures that can be performed at the packing plant.
The problem with these procedures is that they are very time-consuming and the fruit must
be destroyed to carry out the analysis. At the moment when the performance indicators are
set, the control and monitoring of the bottlenecks in the supply chain can be addressed. The
definition of a group of performance indicators brings up some other issues mentioned in
our research. The definition of certain standards of quality requirements for different types
of consumer makes market selection a very important decision for the actors in the chain.
108

Quality management and strategic alliances in the mango supply chain

binnenwerk-icn03-officieel.indd 108

21-09-2007 14:46:47



Coordination and governance in the mango supply chain from Costa Rica

Market selection, according to Root (1994) and Koch (2001), can be based upon three basic
approaches: (1) selection with no particular market entry, characterised by a short-term
horizon with no systematic criteria; (2) selection in accordance with an existing market entry
strategy, and (3) a systematic approach considering available alternatives.
Market selection is thus based on many different aspects but the effort of the producers to
deliver to the export market or the local market is of key importance. This effort is related to
various structural factors:
a. Distance to the market. Mango producers are concentrated in two main production areas
(Guanacaste and Puntarenas on the North, and Alajuela in the Central Pacific Region).
Most of the producers delivering to the export market are located in the Northern part of
the country, where the export producers’ associations and the packing companies set up
their operations.
b. Plot and production certification. Producers delivering to the export market must get an
international certification for entering the market. These certifications, in the case of small
producers, are issued by the certification body to the producer association.
c. Homogenisation of the produce. Homogenisation will make the producers a specialised
asset for the buyer of the fruit. However, the rejection rate may increase as well due to the
standardised quality parameters, motivating the producer to look for an alternative outlet
for the rejected fruit.
d. Quality variability. Quality variability is greater in the local market; therefore, managerial
and quality practices are less strict compared to the export market. Local market producers
have a lower rejection rate, and local consumers have a wider range of mango varieties to
choose from.
If controls and monitoring can help to reduce the variability of mangoes between the local
and export market, then standardisation of products and procedures can be achieved. The
main problem is that retailers in the export market are most concerned with having available
standard-quality produce in reasonable amounts throughout the year. Local market retailers
know that consumers expect to have mangoes at different stages of maturity, as well as with
a variety of sizes, colours, aromas, and appearances. The small size of the local market makes
it quite hard to widen export market regulations into a rule for the local market. However,
the local market may seek international certifications to improve management practices and
quality and safety standards. Instead of homogenisation, the export market might also want
to offer a wider variety of mangoes at different stages of maturity. This option will basically
depend on the existence of market niches that are willing to pay for this type of product. The
local market can accept the standardisation of procedures for mango production and new
technology, but not the option of selling only one type of mango.
Another aspect of supply chain governance refers to the exchange and delivery relationships
between agents. Bargaining power is related to the producers’ ability to negotiate with the
buyers. The economic agents’ bargaining power depends on the market choice they make.
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Producers choosing the export market enter into a more vertical relationship with the buyers,
and the verticalisation of this relationship makes the livelihood strategies of small producers
less flexible. Local producers, on the other hand, are more flexible when using the spot market
as main outlet for trade. Both markets are essentially different in terms of the governance
mechanism they apply, and – as expected – many producers want to sell their produce in the
spot market, while the buyers prefer to enter into more hybrid forms of contractual deliveries,
where the producer must accept the buyer’s rules for production and processing.
Bargaining power will be greater for small producers if they are able to increase their wealth
and negotiating skills. These two features of economic agents in the chain cannot be modified
in the short run. Mango producers in Costa Rica are price-takers, and thus they are not able
to influence prices at international markets. Throughout our research, prices have not proved
to be significantly important for mango transactions at any level. In perishable product chains,
the power shifts quickly to the retailer, and this is also the case for the mango chain. Producers
need to sell their fruit fast; otherwise they will lose it. The physical appearance of the product
is essential for both local and export consumers. Information asymmetries between farmers
and processors lead to most market failure (Gorton et al., 2006), and thus induce differences
in bargaining power throughout the chain.

6.2.1 Market choice, market failures and chain governance
A very important decision at any level and for any commodity refers to the choice of
appropriate market outlets. In the case of the mango supply chain in Costa Rica there are
several options. Producers might choose between local and export markets. For the export
market, they have two main options (US and EU markets), and for the local market they have
at least five options (wholesaler, peasant market, middlemen, a private company and municipal
markets). To decide where to sell, the agents must collect information about prices, volumes,
costs, distance to markets, and quality requirements, among others.
Market failures appear when the supply and demand mechanisms do not work properly.
In a world of bounded rationality, market failures are a constant factor in most decisions.
Therefore, the information problems, the gaps in access to information and the constrained
ability to make productive use of this information, often causes huge performance differences
between actors in the supply chain. The differentiation between agents allows some of the
actors to be better able to deal with these asymmetric information problems.
Coordination of governance of the supply chain is one way to tackle this information problem.
Following the institutional paradigm, there are three main governance mechanisms: spot
markets, hybrid and vertical integration, all of which have their advantages and disadvantages
(Williamson, 1985). Concerning the spot market, in the presence of information problems,
when asymmetric information situations take the lead in business relationships, small mango
producers tend to avoid using this mechanism. Mango producers in Costa Rica are mostly
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risk-adverse; they prefer to sell their mango at the gate of the orchard, concentrating on
production rather then engaging in marketing and commercialisation. Verticalisation has been
studied several times and findings show that some scholars believe it will help smallholder
producers, while others have demonstrated quite the opposite (i.e. Key and Runsten, 1999).
In our research, verticalisation is important when producers become involved in the exportoriented chain, or when they are part of a chain with the supplier of fruits and vegetables of
major retail companies of Costa Rica. For other outlet choices, producers tend to avoid vertical
integration. We showed, however, that vertical integration or hybrid forms of governance that
are closely related to vertical integration are most suitable for improving the socio-economic
performance of producers, thus reducing the gaps between the local market and the export
market and enhancing the overall performance of the supply chain.

6.2.2 Power, revenues, and coordination
The performance of the chain can be also be addressed in terms of the quality of the produce
with respect to satisfying consumer preferences. Due to governance problems in any specific
chain, bargaining power and revenue distribution are of great concern to the economic agents.
Perishable product chains are retailer-driven, where most power over transactions is in the
hands of the buyers and not at the producers side. Power is a key determinant of revenue
distribution. An agent capable of enforcing power can influence the equity distribution
among actors in the chain. The quality of the products demanded is strongly determined
by the consumer and the requirements imposed by retailers. These market signs have to be
transmitted throughout the chain up to the producers.
Vertical and horizontal coordination could be helpful to reduce the differences in power
and revenue distribution among actors in the chain. Vertical integration and coordination
might also enhance quality and management practices throughout the chain. Horizontal
coordination among producers will increase their bargaining power and hence their revenue
share. Horizontal coordination also enables them to produce a larger volume and comply with
market requirements for export and local markets. It has been proven that coordination among
producers enhances their strategic position in the chain (Saenz-Segura, 2006). To produce
high-quality products, producers look for horizontal coordination and larger volume for
increasing their bargaining power, while they require a vertical integration mechanism to be
able to produce the mango that consumers at local and export markets ask for. The possibility
of having two agreements (one horizontal and one vertical) makes this strategy difficult to
accomplish. Producers should organise a firm for horizontal coordination purposes, where
the middleman will be the agent involved in linking different consumer preferences with
production. This middleman might maintain a vertical relationship with the producers and
a hybrid relationship with the other actors in the chain. In order to perform well, the new
middleman should be able to get information from the other actors in the chain and the
consumer preferences in both markets. Quality would then be defined by the consumers,
and delivery agreements (such those used in Scandinavia, the US and The Netherlands; see
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Bogetoft and Olesen, 2004) based on quality produce incentives are required for adequately
dovetailing these demands with producers’ practices.

6.3. Methodological innovation
We relied in this research on a combination of several methodological approaches. We used
field surveys, laboratory analyses for objective measurements of quality criteria, and simulation
gaming. The surveys were performed in the standard way. The main innovation is that we
combined survey results with objective measurements of quality attributes (based on QFD
from a natural science perspective) and with the socio-economic characteristic of different
actors in the chain (from a social science perspective). As a result, an empirical application of
a practical interdisciplinary research approach could be developed.
The simulation game has been used previously for educational purposes in this field; but we
have developed here a simulation game for research purposes. In the simulation game, players
take the role of different actors in the chain, receive information about their role and then play
this role taking all their business experience with them into the simulation. Consequently, the
participants in the simulation game behave as they would in reality. We used a wide variety of
tools to gather relevant information regarding the decisions taken in the game: observations
of the game sessions, photographs of the round table sessions, contract forms, debriefing and
questionnaires.
An additional lesson that we have learnt from the interdisciplinary approach is that social
scientists are able to understand the complex behaviour of producers (in this particular case)
more comprehensively, since they rely on more than just socio-economic variables for the
day-to-day decision-making. By being able to grasp this complexity and include some of these
motives in the analysis of certain situations, the researcher is (in a more holistic way) better able
to understand the reality in which the producers are immersed. In the case of interdisciplinary
research with social sciences, simulation games have several advantages over the traditional
econometric analysis. They enable the researcher to observe the behaviour of real actors in the
chain, and thus reveals how (and why) transactions take place. For this purpose we developed
some forms and procedures to collect the information systematically during the simulation
game simulation and use this data subsequently for further statistical analyses. It was also
possible to have a discussion with the participants at the end of the session in a debriefing. In
addition, since the interaction between the researcher and the actors in the chain takes place in
a relaxed setting, better feedback is obtained. Simulation games have been commonly used in
this field for training, but here we are proposing that it be used for research purposes as well.

6.4. Policy implications
The focus of this research was on smallholder producers that are at a ‘disadvantage’ with respect
to other actors in the chain. Mango producers in Cost Rica are price-takers; they cannot
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control the mango supply worldwide or even regionally, and therefore non-price attributes
appear to be more important than price attributes.
Governance of the chain is essential for a good performance by the producers involved. For
this reason, institutional agreements have been studied systematically. Most producers in
the mango chain in Costa Rica prefer to sign short-term contracts with buyers looking for
better prices the following season, while some producers establish contractual relationships
with buyers. As an end-result of these strategies, short-term contracts easily become repeated
contracts, thus building long-term relationships. During all of the interviews, questionnaires
and observations in orchards and at different outlets, the behaviour of the agents was quite
similar and consistent: first they try a short-term relationship, and then they use it as a basis
for establishing a long(er)-term relationship.
Our results show that (good) partnership has a strong positive influence on the selection
of long-term contracts. In other words, stronger and durable partnerships between buyers
and sellers allow for more complex and complete contractual conditions. Other variables
influencing contract selection are bargaining power and information problems. Individually,
actors that have high bargaining power will choose the spot market governance structure,
whereas actors with lower bargaining power will prefer hybrid forms of governance structures.
Transactors facing significant information problems tend to prefer complex hybrid contracts
in the negotiations and those with fewer information problems will look for spot market
governance structures.
In negotiations on a commodity, buyers and sellers meet and bargain over certain attributes;
when bargaining is successful, a specific type of agreement is reached. For such agreement, the
sellers will prefer the spot market for the governance structure, whereas the buyers will choose
hybrid arrangements. Consequently, the coexistence of contracts is likely to prevail unless
market information failures are reduced.
Transactions amongst agents may include some other characteristics, in addition to the length
of the contract, such as procedures for dealing with hold-up problems, contract breach and
repeated contracts. Agents in the mango chain are well aware of the possibility of a contract
breach. Normally, the contract formation process consists of several offers and counter-offers
before anyone is able to reach an agreement. In this process, several offers from different buyer
and sellers are posted to the same agent, exposing them to a simultaneous prisoner dilemma
(as reflected in the simulation game).
Contract breach and hold-up problems are very common in the mango chain. Producers face
the problem that buyers set the rules of the game, usually because they have most bargaining
power in the relationship. Small producers facing a contract breach are incapable of enforcing
the contract. Consequently, other actors may confront hold-up problems as well. Producers
face the problem of specialising in mangoes in general or in mangoes for the export market.
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Their usual strategy is to sell produce in many different outlets and to maintain several other
crops as well, thus avoiding specialisation. Producers’ associations and cooperatives also face
problems with equipment to sort fruit and cooling systems to maintain the quality of the
mangoes. Their reaction to the hold-up is to purchase machinery capable of sorting several
kinds of fruits and to use the cooling system for other products as well. What can be done
then to improve business? Producers and producers’ associations may try to increase their
bargaining power – and thus become better capable of enforcing their contracts – by taking
several actions, some in the short term and others with a long-term perspective.
In the short term, producers could improve coordination, transforming their small-scale
production system into a common production organisation by means of agency cooperation.
They could sign a single contract with the buyer, and rely on third party control for enforcement.
This also provides other advantages for complying with larger delivery volumes to buyers. In
addition, this would enable negotiations on better conditions for the transaction (eventually
relying on hold-ups in the bargaining process).
In the long term, producers and producers’ associations could try to increase their wealth
by additional training but in areas other than just production, for example improving their\
capacities in negotiation tools, management systems, marketing, processing, and financial
strategies. In addition, they may also get better credit as a group, thus increasing the tangible
part of their wealth.
These collective action strategies do affect the relationships within a group of producers and
the producers’ associations because the control and monitoring costs will increase so as to
keep the group united. In this situation, opportunistic behaviour and moral hazards may arise
and affect the cooperation. Problems of contract enforcement, trust and reputation need to
be balanced against the possibilities for establishing long-term relationships (something that
many producers value highly).
When incentives throughout the chain and between the transacting actors in the chain are
aligned, transparency and information flow might become available to all the actors involved
in a contract. If actors get a ‘fair’ piece of the cake, clear performance indicators must be
applied for both vertical and horizontal relationships. Therefore, a sound management system
for information exchange and registering cash and produce flows throughout the chain will be
of great value. The final structure of the chain could be one where each actor receives a share
of the entire operation and is considered as a partner of the other actors (stakeholders) in a
particular chain
We know from experience that quality and management are related concepts and represent key
processes for enhancing performance of any chain, and in this the mango chain is no exception.
Quality is also one of the keys for entering new markets. We explained which incentives can be
used to improve quality throughout the chain, in particular at the producer level. It is equally
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important to create procedures for analysing consumer behaviour in potential markets, and
thus have the information required to decide whether the producers’ association, the producer,
or the nation as a whole has the potential to penetrate those markets successfully. This type
of research is very costly, but in a consumer-driven supply chain such as the mango chain,
it is essential to align the incentives of every actor in the chain. The national government
must become involved in this task; otherwise, the agent paying for the analysis will be the
one getting the information and hence increasing his own bargaining position in the chain.
Here a public-private partnership seems to be the preferred option, but in the case of Costa
Rica, there is little experience with these kinds of relationships. The fact that professionals
and entrepreneurs do not usually trust each other leads to the problem of how to create a
good partnership between the public sector and the private sector. We suggest that (academic)
professionals should present themselves as experts in research and be willing to work with the
entrepreneurs to solve the day-to-day problems that they face in the business environment.
Professionals can make use of contracts to be able to conduct their research (i.e. use the data
for scientific publications) and to tailor this knowledge to identify solutions for the practical
problems at the enterprise or sector level. As our research has shown, such a dual relationship is
a process and hence must start with small efforts to build up the trust and reputation necessary
for longer-term relationships.
Another strategic management option is to reduce the gap between the local market and the
export market and to produce only export-quality products. This is not simple to accomplish,
in the case of mangoes in Costa Rica. There are two different, well-defined customer segments
when trade takes place. Producers have to decide whether to sell to the export market or
to the local market. These markets maintain different standards, but both must meet the
requirements of a particular buyer (trader or retailer), which is not the final consumer of the
produce. Thus, the fruit complies with Eurep-GAP/HACCP requirements for the export
market and the Codex Alimentarius criteria and traditional production norms for the local
market. Mangoes rejected by the export market are delivered to the local market. It is likely
that there are no major differences in management practices because all the producers (for
the export and wholesaler/middleman stages) do not face the final consumer; therefore, they
must have a standardised managerial system to cope with the different minimum requirements
for separate outlets where they deliver. On the other end, the stage that is closest to the final
consumer does maintain different managerial practice values and quality standards, since
they have to face many types of consumers at different outlets. For this reason, variability in
managerial practices and quality at this final stage is much greater compared to all the other
stages in the chain. How can the same management and quality requirements be implemented
for both (local and export) chains? Some efforts have been made by one local company that
delivers fruits and vegetables to the main supermarket chain. It has created a new private
standard for quality and management of fruits and vegetables, but their norms are still at the
level of international standards, even though the products still vary according to the type of
clients.
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A final major issue is the large number of different actors involved in the mango chain for the
local market. From a transaction cost perspective, it would be better if we could reduce the
number of actors required to reach the consumer. In particular, the role of local middlemen
(those that buy surplus mangoes from the producers, and also those buying at the wholesale
market to sell the product on the street or at the farmers’ markets) remains fairly ambivalent.
If the agents involved in the mango supply chain can be identified and if the actual demand for
mangoes is known, market forces might be put to work and the invisible hand would make the
rules and regulations to work. The role of the government could then be restricted to control
and monitoring activities.

6.5. Further research
For a better understanding of the decision-making processes of the different actors in the
supply chain, detailed information would be required on the production function for different
market outlets. It would also be essential to determine the market and marketing mix of the
producers to understand their multiple market orientation. Both aspects could provide further
information on the backwards implications of market outlet choice for the strategic behaviour
of mango producers. Consumer preferences and characteristics deserve further analysis,
considering also potential markets for other commodities.
Recent approaches to market selection scarcely consider the importance of the local market,
and are mostly applied to companies entering foreign markets. The analytical tradition is
to focus on competitive advantages of countries; whereas we consider firms as the principal
agents to decide whether they are able to export on their own. In our research, the analysis
of market selection is oriented towards smallholder firms that cannot export by themselves,
and where the local market is a significant source of income. This implies that we need to
consider new organisational forms for smallholders, or assess the competencies of the already
existing organisations, to identify their real and potential comparative advantage. Most current
analyses of market selection are related to firm/country relationships (Beim and Levesque,
2006) and relationships between large companies (Gorton et al., 2006). However, buyer-seller
networks in developing economies remain relatively understudied (Andrabi et al., 2006). The
importance of the local markets has generally been underestimated, and greater attention
should be given to reducing the quality gaps between local and export market regimes.
Regarding the options for improving quality throughout the chain, a further fine-tuning of
the quality index is required to generalise the approach to the quality assessment of other
commodities. Further research is also necessary for a better understanding of the relationship
between quality and different types of price and non-price incentives. It would also be important
to understand how the creation of value added throughout the chain, and its relationship to
revenue distribution and equity objectives, can be influenced in an indirect way by focussing
on quality upgrading in particular stages of the supply chain.
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Until now, there have only been a few studies that describe the relationship between smallholders
and large companies or processors (i.e. Key and Runsten, 1999). Nevertheless, the options for
contract enforcement still remain unclear; smallholders will easily break the contract whenever
they receive better offers from other buyers. Relational contracts and self-enforcing contracts
appear to be useful mechanisms for strengthening the buyer-seller relationships. Different
contract specifications can be used as incentives to promote mutual relationships, simultaneously
improving the quality of the produce and reducing opportunistic behaviour.
Further research must also be conducted to explain consumer preferences with respect to the
variability in quality and the related technical managerial decisions throughout the chain.
In this vein, Romano et al. (2006) conclude that quality still has quite different meanings to
different stakeholders (producers, distributors, consumers, etc). Consumer acceptance seems
to be the most outstanding factor to be considered. It would therefore be useful to broaden
the analysis towards the role of the international regulations and their effect on the export and
local market homogenisation. Some additional analyses of bargaining power and governance
in the chain can be conducted, particularly considering their relationship with quality. The
mango chain game may be generalised and applied to different types of market settings.
It would be worthwhile carrying out an in-depth study on the effect of the shifting of power
balance toward retailers and its effect at the producers’ level, focussing on the implications for
quality variability, diversity of produce and private international standards. To tackle these
problems, new organisational forms for producers and processors can be studied to explore
the idea of a national brand for Costa Rican commodities to counteract the emerging power
concentration at the retailer side.
Some general transaction attributes require further research. To align the incentives within
the chain, options for cooperation amongst actors in the supply chain deserve to be studied in
depth. The role of trust and reputation in quality management and institutional arrangements
of the chain are considered essential. Given the need to operationalise these concepts, it will be
necessary to address opportunistic behaviour, free riding and moral hazards from a principalagent perspective.
Regarding the methodological approach, it is considered highly fruitful to continue the
development of interdisciplinary (beta-gamma) research in different supply chain settings.
This approach certainly provides a more comprehensive understanding of reality. Gaming
simulation could be applied for particular research questions and perhaps the emerging
experimental economics framework will help increase our insight into the reactions of the
different supply chain actors, to risk and uncertainty. This implies, however, that far more
attention must be given to the development of innovative and participative procedures for
data collection and analysis.
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Finally, it is essential for research and the development of science to rely on interdisciplinary
approaches for a better understanding of complex realities, and to gain more insight into the
strategic business behaviour of the actors in the chain. Therefore, new methodological tools are
to be developed that permit an adequate operationalization of this interdisciplinary analytical
framework. In addition, research needs to expand from a (comparative) static analysis of
supply chains toward a more dynamic analysis, taking into account the interactions over time
and space, and considering feedback between quality management, information exchange and
market outlet choice. This will certainly provide a worthwhile challenge for future projects
and new research.
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Family size
Age household head (years)
Mango experience (years)
Mango area (ha)
Mango area/area total
Hired labour (000 colons)
Family labour (000 colons)
Ratio hired/family labour
Input cost (000 colons)
Profits/loss (000 colons)
Avg. annual price (colon/box)
Production (boxes/year)
Rejection in orchard (%)
Yield (boxes/ha)

5.2
50.8
11
4.40
0.34
1384
32
43.3
1710
942
2964
1862
7%
6.27

Mean

Esparza

3516
5865
1066
2090
4.5
3.05

3.03
12.56
6.67
3.66
0.18
2107.3
71.6

σ
4.33
49.67
15.67
4.94
0.45
573.3
200
2.9
15541
1350
2200
1738
9.2%
6.65

Mean

2291
1511
552.50
1847
20.1
4.79

2.16
14.06
11.27
5.09
0.29
930.6
489.9

σ

Garabito

5.25
47
19.87
19.36
0.90
1925.1
288
6.7
971
-730
1838.4
4913
3.8%
5.13

Mean

Orotina

1455
24175
1003.5
5561
5.8
4.13

1.16
14.47
11.54
22.57
0.15
908.9
555

σ
4.7
49.5
13.8
9.71
0.64
949.9
495.8
1.9
545
3875
2495.7
3382
11.7%
6.11

Mean

246
5933
807.2
3804
11.9
3.68

1.83
14.71
7.14
12.02
0.47
1154.1
888

σ

Puntarenas

3.17
36.5
13.5
27.05
0.77
1931.7
3600
0.5
4950
2085
2655.6
5367
5.3%
5.08

Mean

888
2438
1639.7
5602
5.2
2.40

1.72
13.28
6.27
37.69
0.38
2635.7
5783

σ

San Mateo

Appendix A. C
 haracteristics of mango producers in different production areas in
Costa Rica
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Appendices

Appendix B. T
 -test for local and export market quality
index differences
Quality index

t-value

Significance

Equal variance assumed
Equal variance not assumed

9.01
9.02

0.001***
0.001***

* significant at 10%, ** significant at 5%, *** significant at 1%.
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Appendix C. R
 obustness test for the farm household, price
and non-price characteristics
Variable

Coefficient

Significance

Robustness test

Age
Experience
Mango area
Bargaining power
Hired labour
Family labour
Input cost
R2

0.480
-0.198
0.619
-0.650
-0.110
0.306
-0.463
0.696

0.003***
0.231
0.001***
0.001***
0.575
0.035**
0.003***

¸
¸
¸
¸
¸
¸
¸
0.789

Rainy season price
Dry season price
R2

-0.515
0.261
0.324

0.001***
0.051*

¸
¸
¸
¸
¸
¸
0.385 0.404 0.303

Important for reaching an agreement
Traditional contract and friendship
Amount control by the buyer
Outcome characteristics
Relationship with buyer
Trust and loyalty
Long-term relationships
Informative and strict
Determinants of outlet choice
Justice and fairness
Friend and good reputation
Better price, fast payment
Hard to bargain with
Attributes influencing product management
Technical package inputs and training
Friendship, information exchange
Hold-up
Bargaining power attributes
Risk taker
Commitment tactics
External options
Wealth
R2

¸
¸
¸
¸
¸
¸
¸
0.760

¸
¸
¸
¸
¸
¸
¸
0.777

0.326***
++
0.146

X

X

X

X

X

X

-0.274**
0.460***
++

X
X

X
X

X
X

-0.909***
0.634***
-0.361***
++

X
X
X

X
X
X

X
X
X

0.099
0.070
0.628***

X
X
X

X
X
X

X
X
X

-0.426***
++
-0.523***
++
0.883

X

X

X

X

X

X

0.921 0.895 0.914

* significant at 10%, ** significant at 5%, *** significant at 1%.
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Appendices

Appendix D. F
 actor analysis results and weight of each
factor for behavioural characteristics
Subject

Factors

Factors influencing the conclusion of an agreement
Traditional contract and friendship
Amount of control by the buyer
Outcome characteristics
Relationship with buyer
Trust and loyalty
Long-term relationships
Informative and strict
Determinants of outlet choice
Justice and fairness
Friend and good reputation
Better price, fast payment
Hard to bargain with
Attributes influencing product management
Technical package inputs and training
Friendship, information exchange
Hold-up
Bargaining power attributes
Risk taker
Commitment tactics
External options
Wealth

134

Initial
Eigenvalues
4.81
1.54
1.19
4.19
1.35
1.09
4.69
1.47
1.27
1.12
5.16
1.65
1.00
2.26
1.44
1.25
1.06

Variance
explained
62.76
29.85
19.30
13.61
66.23
30.41
22.55
13.28
65.76
27.71
13.62
13.05
11.38
65.08
25.03
24.54
15.51
66.79
20.58
18.99
14.63
12.59
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Appendix E. C
 onstruction of the main factors after
performing the factor analysis
The five main factors were constructed as follows:
For the aspect important for reaching an agreement, we considered three factors:
1.	traditional contract and friendship related to information about price, volume, payment, friendship
and trust;
2.	amount of buyer’s control, consisting of visits from the buyer, buyer’s willingness to give technical
assistance, and transportation of the produce by the buyer;
3.	outcome: characteristics related to quality, frequency of deliveries, and the technological package used.
For relationship with buyers, we selected three factors:
1.	trust and loyalty, as expressed by the following statements: ‘I trust my buyers’, ‘my buyer is loyal’,
‘my buyer trusts me’, and ‘I am loyal to my buyer’;
2.	long-term relationships related to having a friendship with the buyer, a long-standing relationship
with the buyer, or a good overall relationship with the buyer;
3.	informative and strict (referring to a buyer who provides the information the seller needs and who
is strict in quality issues).
For the determinants of outlet choice, there are four factors:
1.	justice and fairness characteristic of a buyer that gives credit, technical assistance, transport for the
fruit, training, and information, but that is also concerned about the quality that the producer will
deliver, and about being sure that the buyer will always buy from the producer;
2.	friendship and a good reputation (including how long they have known the buyer and whether the
buyer has a good reputation in the market);
3.	better price and fast payment (consisting of a buyer that pays better than the market average, that
pays promptly, and that never fails to pay);
4.	hard to bargain with (linked to receiving fixed amounts of money for the total production and being
able to bargain with the buyer).
For the aspect attributes influencing product management we used three factors:
1.	technical package and inputs training (receiving specialised training on growing mangoes, buying new
technology, getting technical assistance, using the inputs that the plantation needs, and producing for
the export market);
2.	friendship and information exchange (knowing the quantity of mangoes will be produced, knowing
that the buyer will always buy, knowing that the buyer will always pay, and knowing how to do
business with friends);
3.	hold-up (related to the buyer’s concern about what is being produced, about only producing for one
buyer, and having a fixed price for the fruit).
For bargaining power attributes, we used four factors:
1.	being a risk-taker (consisting of whether the producers perceived themselves as risk-takers, with no
fear of losing a deal);
2.	commitment tactics related to taking the necessary time to make a decision, to the main buyer
being a good business partner, and to keeping one’s word;
3.	external options consisting of being patient, or having many buyers;
4.	wealth (related to producers that have economic resources and are able to bargain prices with the buyer).
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Appendices

Appendix F. Construction of indexes
Index

Variables

Quality

Brix/pH
Brix
pH
General Management Intensity
Planning
Organisation
Control and monitoring
Marketing
Finance
Quality Management
Temperature
Selection
Packaging
Activity registry
Storage
Access to Information
Produce price
Market place
Quality and quantity of inputs
Pests and diseases
Quality standards
Reputation
Operation Index
Adequate fertilisation
Adequate harvesting
Adequate selection
Adequate transport
Technological variation index
Genetic homogeneity
Quality sampling
Agro-environmental conditions
Input use
Harvesting time
Socio-economic Index
Agreement for buying and selling
Defined price before business
Market knowledge
Trust among partners
Long relationships

136

Average

Standard deviation

2.6504
10.0340
3.7222
3.8235
3.6471
3.6667
3.6667
4.1373
4.0000
4.0039
4.1961
4.3529
4.4510
3.2157
3.8039
4.2843
4.8039
4.3137
4.0196
3.8824
4.2549
4.4314
4.6422
4.3137
4.6275
4.8431
4.7843
4.0280
3.1176
4.0196
4.1176
4.3137
4.4800
4.4980
4.3333
4.0784
4.7451
4.5294
4.8039

0.8151
3.8070
0.4131
1.2577
1.6592
1.7050
1.8619
1.0958
1.5362
0.8212
1.1836
0.9965
1.0260
1.7008
1.5364
0.6318
0.4481
0.9896
1.3189
1.4785
1.0741
0.9645
0.6389
1.2408
0.8936
0.4182
0.8322
1.0134
1.7280
1.4351
1.2607
1.1746
1.0150
0.5357
1.0893
1.4946
0.4835
1.0070
0.5664
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Appendix G. V
 ariability of the main variables for the
analysis
General management intensity,
homogeneity distribution

Quality management index, homogeneity distribution
Exporter

Trader

Retailer

Exporter

0.035

0.02

Density

Density

0.025
0.02
0.015
0.01
0
0

-50

50

100

150

Percentage of variability from mean
Trader

-200

Exporter
0.08

0.05

0.07
0.06

0.03

50

100

Percentage of variability from mean

Trader

-200

150

-150

400

Retailer

-100

-50

0

50

100

150

200

Percentage of variability from mean

250

Technological variation index,
homogeneity distribution

Retailer

Exporter

Trader

0.2

0.07

0.15

0.05

Retailer

0.06

0.1

0.04
0.03
0.02

0.05

-20

300

0.03
0.02

Density

Density

Exporter

200

0.05
0.04

Socio-economic index, homogeneity distribution

-40

Trader

0.06

0
0

100

Percentage of variability from mean

Operational index, homogeneity distribution

0.02

-60

0
0

-100

Retailer

0.04

-50

0.01

Density

Density

Exporter

0.015

-300

Access to information, homogeneity distribution

-100

Retailer

0.025

0.03

-100

Trader

0

0.01
20

40

Percentage of variability from mean

60

-400 -300 -200 -100

80

0

100 200 300 400 500 600

Percentage of variability from mean

Quality index, homogeneity distribution
Exporter

Trader

Retailer

0.012

Density

0.01
0.008
0.006

-800 -600 -400 -200

0
0

200

400

600

800 1000

Percentage of variability from mean
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Appendices

Appendix H. T
 -test for the mean differences between the
main variables in the analysis and the different
actors
Exporter

Quality
GMI
QM
AI
OI
TV
SE

Trader

Retailer

T-value

P-value

T-value

P-value

T-value

P-value

-6.616
1.485
1.34
0.592
0.959
1.776
2.628

0.0001***
0.1472
0.1863
0.5575
0.3447
0.0811*
0.0106**

2.994
0.955
0.555
-0.622
0.167
0.045
-0.387

0.0042***
0.3412
0.5823
0.5387
0.8691
0.9649
0.7023

1.836
-1.788
-1.458
0.056
-0.753
-1.003
-1.237

0.0808*
0.0921*
0.1650
0.9556
0.4620
0.3348
0.2391

*** p< 0.01, ** p< 0.05, * p< 0.1.
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Summary
Supply chain analysis is of vital importance for understanding business relationships and
strategic decisions of different actors involved in the production, distribution and consumption
of commodities. The mango supply chain in Costa Rica provides a good illustration for
analysing supply chain integration and agency coordination. We analysed several key issues
to understand the relationships and transactions among actors, giving special attention to the
quality performance of mangoes, the variability of management and quality, market selection
criteria, bargaining power determinants and revenue distribution.
This research was conducted in Costa Rica, a small country located in Central America, with
an open economy based on the export of fresh products, computer chips and tourism. The field
work was carried out in the Pacific region of the country, and included two and half years of
data collection from three surveys, two mango laboratory analyses and five game simulation
games with real mango producers.
The methodological approach of this research is based on an integrated framework linking
criteria from natural and social science. We collected mango samples and analysed their
intrinsic and extrinsic characteristics, and related the outcomes to different socio-economic
characteristics of farm households, their production system, the type of delivery agreements,
and the product management practices.
We also used a game simulation approach where the innovation is to use it as a learning tool
for research on exchange decisions. Producers were invited to play a role in the simulation
and hence provided information regarding their perceived bargaining power and revenue
distribution. The advantage of this tool is that real producers are participating and perform
naturally according to how they do business in reality. It allows the researcher and producers
to interact and learn more about the performance and organisation of the supply chain to
which they belong; producers can also observe how the different business strategies operate
in a simulation lasting a couple of hours.
The results of the present study are divided into four issues: market choice, economic incentives
for quality, bargaining power and revenue distribution, and quality and management
variability.
Market outlet choice. Different actors are involved in the mango supply chain in Costa Rica
conducting transactions in both the export and local markets Producers face a strategic choice
between (a) market outlets devoted to exports where quality attributes such as size, sugar
content, and no external or internal damage are key determinants for transactions and business
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Summary

relationships, and (b) local markets (composed of wholesalers, retailers, and middlemen among
others) where different qualities and delivery modes can be accommodated.
We argue that market selection is dependent on farm-household characteristics, the structure
of the production system, price attributes and the market context. The selection of a certain
type of outlet is also related to specific contract configurations (i.e. procedures for quality
control, payment mode, type of agreement, volume, rejection rate, etc.). For this purpose, we
have disentangled factors influencing market differentiation between the export and local
market in the Costa Rican mango sector, and we could identify the main determinants for
differences in outlet choice.
Based on a field survey regarding outlet choice decisions amongst a sample of 94 farmers in
the major mango-producing region (Central Pacific area) of Costa Rica, we have used a Tobit
model and ANOVA analysis to assess the determinants of market outlet choice. We used
structural, institutional and behavioural factors that typically determine farmers’ choices for
a specific market channel orientation. We find that for the export market vertical integration
is already fairly advanced: producers deliver on the demands of the buyer and face higher
rejection rates, but in compensation they receive access to stable market outlets, input and
(subsidized) credit, and benefit from lower transport and delivery costs. In the local market,
the producers’ experience and their historical knowledge and relationships with the market are
of key importance for finding a suitable market outlet. Although we relied on rather standard
analytical procedure, for the particular case of mango we found that some farm household
characteristics (notably farmers’ experience and risk-averse attitudes) explain export market
outlet selection, contrary to the findings in some other studies in the literature reviewed.
Economic incentives for quality We developed an integrated methodology for identifying
effective economic incentives to enhance quality performance amongst mango producers in
Costa Rica. Therefore, we analysed the relationship between intrinsic quality characteristics
measured at the field level and the socio-economic characteristics of the mango producers in
the Central Pacific area of Costa Rica. Data are derived from a representative sample of 35
mango producers where the quality of five selected mango fruits has been assessed. A mango
quality index for specified export market outlets is constructed and subsequently related to a
set of socio-economic characteristics at farm and household level.
We used categorical regression methods to identify the relationships between farm-household
characteristics, production system features, marketing relationships and quality attributes
measured by consumers’ quality perceptions and preferences. Subsequently, we designed a
model where subjective quality is related to technical and institutional aspects concerning the
organisation of mango delivery systems.
The general attributes of the quality index – mainly the dimensions of ripeness, appearance
and variability – appear to be strongly related to farm-household characteristics, including
140
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the producers’ age and experience, input use intensity and family labour availability. In
addition, preferences for certain contractual regimes and marketing arrangements gives rise
to a differentiation in quality performance. Long-term relationships and non-price attributes
appear to be key factors in mango quality improvement.
Bargaining power. Transactions between producers, traders, retailers and consumers in the
mango supply chain are governed by contractual arrangements concerning outlet choice,
price, volume, quality and delivery frequency. We developed a stylised gaming simulation for
the appraisal of different sets of delivery transactions among mango supply chain agents. The
gaming simulation design closely mimics the negotiation conditions in the Costa Rican mango
supply chain. Agency roles were defined for all participants in the chain and the attributes of
all of the transactions have been recorded. The gaming simulation was played five times with
different groups of Costa Rican mango producers, resulting in a data set of 82 transactions and
43 bargaining power positions. Bargaining power was assessed on a 10-point Likert scale and
revenue distribution was measured in terms of value added. The results show that bargaining
power is dependent on the negotiation skills, wealth and good partnerships with the negotiators,
but it is independent of market imperfections. Revenue distribution is related to the perceived
bargaining power of the trading partners, risk perceptions and the length of the contract.
We conclude that gaming simulation can be considered as a promising experimental research
method. Transparency and agency cooperation play a key role in improving the efficiency
of mango supply chains in Costa Rica as seen from the producers’ perspective. Initiatives to
improve the bargaining power of producers might focus especially on better bargaining skills
and relations in trade rather than on directly solving market imperfections.
Variability in quality and management. Quality is a key aspect for evaluating the performance
of commodity chains, but quality management is a highly complex procedure. Quality refers to
consumer perception regarding a certain product as well as the objective relationship between
intrinsic and extrinsic attributes of the product. Improved cropping operations and general
management activities may enhance the quality and/or reduce the variability of the produce.
In addition to these technological measures, timely access to information and improved quality
management operations can be helpful to reduce human-related variability.
In this research we present an exploratory framework for disentangling the interactions
between different managerial activities that have an effect on the variability of quality. For
this purpose, we use several data dispersion statistics to understand the impact of technological
and socio-economic factors on heterogeneity in quality performance at different stages of the
supply chain. We have conducted a field survey amongst 51 stakeholders involved in the mango
supply chain from Costa Rica and collected information regarding production technologies,
agro-ecological conditions, management intensity, quality control, contracting practices and
marketing operations. We also collected 10 mangoes randomly from each actor to analyse the
variability in intrinsic quality attributes (defined as the ratio between Brix and pH).
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We find that quality variability is influenced both by technological and socio-economic
variation. In the mango supply chain in Costa Rica, the management differences amongst
actors vary depending on closeness to the consumer market. Actors closer to the market tend
to maintain higher variability in their management practices in order to be able to respond
better to market challenges.
The thesis used an interdisciplinary research framework to assess options for improving quality
and reducing the variability in quality through adjustment in management and marketing
practises. It shows that the local market is highly complementary to the export market and that
personal producers’ characteristics and wealth are key factors that influence the bargaining
power of mango producers in Costa Rica.
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Nederlandse samenvatting
Onderzoek naar productieketens is belangrijk voor het begrijpen van handelsrelaties en
strategische besluitvorming van de verschillende actoren betrokken in zowel de productie
als de verdeling en de consumptie van handelsartikelen. De productieketen van mango’s in
Costa Rica is een goed voorbeeld voor het analyseren van integratie van productieketens en
de coördinatie van actoren. We hebben daartoe enkele centrale thema’s geanalyseerd om de
relaties en transacties tussen de verschillende actoren te begrijpen, waarbij de nadruk is gelegd
op kwaliteitsprestatie van mango’s, variabiliteit van management en kwaliteit, criteria van
marktkeuze, determinanten van onderhandelingsposities en verdeling van inkomsten.
Dit onderzoek werd in Costa Rica uitgevoerd, een klein Centraal Amerikaans land met een
open economie die gebaseerd is op export van verse producten, computer chips en toerisme.
Het veldwerk werd uitgevoerd in het gebied van het land gelegen aan de Stille Oceaan en
bestond uit tweeënhalf jaar dataverzameling in drie onderzoeksrondes, twee analyses van
mango laboratoria en vijf spelmatige simulaties met deelname van mangoproducenten.
De methodologische benadering van dit onderzoek is gebaseerd op een geïntegreerd kader
dat een verbinding legt tussen natuur- en sociale wetenschappen. Mango monsters werden
verzameld en geanalyseerd op hun intrinsieke en extrinsieke eigenschappen. Resultaten van
deze analyse werden afgezet tegen de verschillende socio-economische eigenschappen van
producenten, hun productie systeem, het type leveringsovereenkomsten en de productie
management praktijken.
We hebben tevens gebruik gemaakt van een gesimuleerde mango spelopzet, dat nu voor het
eerst is benut als een leermiddel voor onderzoek rondom handelsbeslissingen. Producenten
werden uitgenodigd om een rol te spelen in de simulatie en gaven op deze manier informatie
over hun onderhandelingspositie en inkomstenverdeling. Het voordeel van deze aanpak is
dat echte producenten deelnemen en zo weergeven hoe zij in werkelijkheid zouden handelen.
Onderzoekers en producenten kunnen op deze wijze op elkaar inwerken en meer leren over de
prestaties en organisatie van de productieketens waartoe zij behoren; producenten kunnen in
een korte simulatie van enkele uren observeren hoe verschillende handelsstrategieën werken.
De resultaten van het huidige onderzoek zijn onderverdeeld in 4 onderwerpen: keuze van
afzetgebied; economische stimuli ter bevordering van kwaliteit; onderhandelingspositie en
inkomstenverdeling; en variabiliteit van kwaliteit en management.
Keuze van afzetgebied. Verschillende actoren voeren transacties uit op zowel de exportals de lokale markten van de mango productieketen van Costa Rica. Producenten staan
voor de strategische keuze tussen (a) afzetgebieden in het buitenland (export), waarbij
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kwaliteitskenmerken als grootte, suikergehalte, en beschadigingen aan binnen- en buitenkant
essentiële determinanten zijn voor transacties en handelsovereenkomsten, en (b) lokale
markten (samengesteld uit groot- ,klein- en tussenhandelaren) waar andere kwaliteiten en
leveringsafspraken kunnen gelden.
Wij concluderen dat de keuze voor een afzetgebied afhangt van eigenschappen van de
producent, van de structuur van het productiesystemen, van prijseigenschappen en van
de marktcontext. De selectie voor een bepaald type afzetgebied is ook gerelateerd aan
specifieke contractconfiguratie (b.v. de procedures voor kwaliteitscontrole, betalingsvorm,
type overeenkomst, volume, afgekeurde hoeveelheid, etc.). Voor dit onderzoek hebben we
enkele factoren die het verschil tussen export en lokale markt in de Costa Rica mango sector
beïnvloeden, uit elkaar gehaald waardoor de belangrijkste determinanten voor het maken van
afzetmarktkeuzes geïdentificeerd konden worden.
Gebaseerd op het veldonderzoek rond afzetkeuzes bij een steekproef van 94 boeren in de
belangrijkste mango producerende (Centraal Pacific) regio van Costa Rica, werden een Tobit
model en ANOVA analyse gebruikt om de determinanten van afzetmarktkeuze te bepalen. Er
werd gebruik gemaakt van structurele, institutionele en het gedragsfactoren die kenmerkend
zijn voor de specifieke marktkeuzes van producenten. Wij concluderen dat voor de exportmarkt,
de verticale integratie al vergevorderd is; producenten leveren op vraag van kopers en worden
geconfronteerd met een hogere afgekeurde hoeveelheid waarvoor zij ter compensatie toegang
krijgen tot stabiele afzet, input en (gesubsidieerd) krediet en lagere transport- en leveringskosten.
Voor wat betreft de toegang tot de lokale markt ondervinden producenten dat hun historische
kennis en hun relatie met deze markt van groot belang is bij het vinden van een geschikte
afzetmarkt. Ondanks het feit dat een relatief gestandaardiseerde procedure werd gebruikt, bleek
dat in het bijzonder voor de mango productie, sommige karakteristieken van producenten (m.n.
de ervaring van de producenten en hun risico-houding) de keuze voor export afzet verklaren,
zulks in tegenstelling tot sommige eerdere onderzoeken bekend uit de literatuur.
Economische stimuli ter bevordering van kwaliteit. Wij ontwikkeldfen een geïntegreerde
methodologie voor het identificeren van effectieve economische stimuli ter verbetering
van het kwaliteitsgedrag van mangoproducenten in Costa Rica. Hiervoor analyseerden wij
de relatie tussen intrinsieke kwaliteitseigenschappen op veldniveau met socio-economische
karaktereigenschappen van mango producenten in Centraal Pacific Costa Rica. De data zijn
afgeleid van een representatieve steekproef van 35 mango producenten bij wie 5 geselecteerde
mango’s werden beoordeeld. Een mango kwaliteitsindex voor de exportmarkt werd bepaald
en vervolgens gerelateerd aan een aantal socio-economische eigenschappen op bedrijfs- en
huishoud niveau.
We hebben een categoriaal regressiemodel gebruikt om het verband tussen bedrijf- en huishoud
eigenschappen, productiesysteem eigenschappen, marktrelaties en kwaliteitsnormen zoals die
door consumenten aangegeven worden, te identificeren. Vervolgens hebben we een model
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ontworpen dat de subjectieve kwaliteit relateert aan technische en institutionele aspecten
betreffende de organisatie van de distributiesystemen van mango’s.
De algemene eigenschappen van de kwaliteitsindex – hoofdzakelijk de mate van rijpheid,
voorkomen en variabiliteit – blijken sterk gerelateerd te zijn aan eigenschappen van
huishoudens, de leeftijd van de producent, zijn ervaring, gebruik van hulpbronnen en
beschikbaarheid van gezinsarbeid. Daarnaast veroorzaakt de voorkeur voor bepaalde
contractsoorten en marktovereenkomsten een stijging in de differentiatie van kwaliteit
prestaties. Lange termijn relaties en niet-prijs attributen blijken bepalende factoren te zijn bij
kwaliteitsverbetering van mango’s.
Onderhandelingspositie. In de mango productieketen worden transacties tussen producenten,
groot- en kleinhandelaren en consumenten beheersd door contractuele overeenkomsten
aangaande afzetkeuze, prijs, volume, kwaliteit en regelmaat van levering. Wij ontwierpen een
gestileerde spelsimulatie ter beoordeling van verschillende soorten leveringstransacties tussen
deelnemers van de mango productieketen. Deze spelsimulatie bootst de onderhandelings
voorwaarden in de mango productieketen van de Costa Ricaanse situatie zorgvuldig na. Aan
elke deelnemer werd een specifieke rol in de keten toegekend en alle eigenschappen van de
transacties werden geregistreerd. De spelsimulatie werd vijf keer herhaald met verschillende
groepen mango producenten, hetgeen resulteerde in een data set van 82 transacties en 43
verschillende machtsposities bij onderhandeling. De onderhandelingspositie werd beoordeeld
op een 10-punt Likert schaal, en de verdeling van inkomsten werd beoordeeld naarmate van
de toegevoegde waarde. De resultaten geven aan dat de onderhandelingspositie afhankelijk
is van onderhandelingscapaciteiten, rijkdom en goed partnerschap met de onderhandelaars,
maar onafhankelijk is van de onvolkomenheden van de markt. Verdeling van rijkdom staat in
verband met de waargenomen onderhandelingspositie van de handelspartners, inzicht in risico
en de duur van het contract. Wij concluderen dat spelsimulaties beschouwd kunnen worden
als een veelbelovende experimentele onderzoeksmethode. Transparantie en samenwerking
tussen de verschillende actoren spelen een centrale rol bij de verbetering van de efficiëntie
van de mango productieketens vanuit het perspectief van de producenten in Costa Rica. De
verbetering van de onderhandelingspositie van producenten lijkt meer veroorzaakt te worden
door een specifiek focus op hun onderhandelingscapaciteit en handels relaties dan door het
oplossen van de markt imperfecties.
Variabiliteit in kwaliteit en management. Kwaliteit is een centraal aspect bij de beoordeling van
prestaties van goederenketens, maar kwaliteitsmanagement is een zeer ingewikkelde procedure.
Kwaliteit refereert zowel aan de visie van consumenten aangaande een product, als aan de
objectieve relatie tussen intrinsieke en extrinsieke eigenschapen van dit product. Een betere
gewasteelt en verbeterd algemeen management kunnen de kwaliteit van een product verhogen
en/of de variabiliteit van het product verminderen. Naast deze technologische ingrepen
kunnen tijdige toegang tot informatie en verbeterd kwaliteitsmanagement behulpzaam zijn bij
de afname van gedragsgerelateerde variabiliteit.
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Samenvatting

In dit onderzoek stellen wij een oriënterend kader voor om de interacties tussen verschillende
management activiteiten, die invloed hebben op de variabiliteit van kwaliteit, te ontwarren.
Hiervoor gebruiken we een aantal statistische spreidingsmaatstaven om de technologische
impact en de socio-economische factoren op de heterogeniteit in kwaliteits performance
in diverse stadia van de productieketen te begrijpen. Tijdens het veldonderzoek onder 51
deelneners betrokken in de mango productieketen van Costa Rica, verzamelden we informatie
over productie technologie, agro-ecologische condities, intensiteit van management,
kwaliteitscontrole, contract praktijken en marketing. We onderzochten ook 10 willekeurige
mango’s van de verschillende actoren om zo een analyse te maken van de variabiliteit van
intrinsieke kwaliteitsattributen (gedefinieerd als ratio tussen Brix en pH).
Wij vonden dat variabiliteit in kwaliteit beïnvloed werd, zowel door technologische als door
socio-economische variabelen. In de Costa Ricaanse productieketen van mango’s zijn de
verschillen in management van de diverse actoren gerelateerd aan de afstand tot de consument/
markt. Actoren die zich dichter bij de markt bevinden neigen naar een grotere management
variabiliteit om zo beter te kunnen beantwoorden aan de uitdagingen die de markt stelt.
Een interdisciplinaire onderzoeksaanpak werd gebruikt om de mogelijkheden te onderzoeken
van kwaliteitsverbetering en van afname van de variabiliteit in kwaliteit door aanpassingen van
het management of van de marktpraktijken. Hierbij blijkt dat de lokale markt complementair
is aan de export markt, en dat de persoonlijke eigenschappen van producenten en hun welvaart
centrale factoren zijn voor de onderhandelingspositie van mangotelers in Costa Rica.
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This book is also important because it uses an innovative gaming simulation
for research and not only for training. The game develops a standard supply
chain for a perishable product, which is used for simulating the bargaining
power and revenue distribution of the agents in the chain and the governance
structure preferred for doing business. This game simulation is played by
the real producers in the field.
Other important topics covered are quality management and quality
variability. Studying quality management (intrinsic and extrinsic attributes)
in relation to the farm household characteristics, production system and
agreements, enables us to define some economic incentives to improve
the quality of the produce. Studying the variability of the produce helps
us understand and describe how the different management practices
throughout the chain affects the quality of the produce. This relates to the
market outlet choice the producers make and the strategic behaviour they
have.
This book is of interest for professionals and practitioners involved in the
design, management and assessment of national and international supply
chains for perishable produce.
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This book develops an integrated research framework in which social
science and natural science merge in the analysis of the relationships
and transactions within the mango supply chain from Costa Rica. More
specifically, behaviour economics and institutional economics are combined
with quality management and product development techniques.
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