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ABSTRACT 

PRODUCTIVITY MANAGEMENT OF THE CACAO AGRO-FOOD SYSTEM IN TABASCO (MEXICO): 
A FITNESS APPROACH 

Cesar Jesus Vazquez Navarrete 

The farming industry and the agro-food system as a whole are now required 

to adapt to a challenging and more competitive environment. How the food 

industry can fit itself into such environment is the main question that is 

addressed in this study. The fitness approach, an exploratory framework, is 

applied in order to study the Cacao Agro-food System (CAPS) in Tabasco. 

Mexico. The final sample consisted of 356 farmers, 37 curing plants, 6 

wholesaling firms, and 7 chocolate firms. An anatomical model using 

correspondence analysis was adopted to understand the main features of 

every industry in the C A P S . The Pitness Appraisal Instrument (FAI) was 

constructed and applied to determine the relationships between factors and 

aspects of organisational configuration with 5 key performance indicators of 

the C A P S farming industry. 

The anatomy of C A P S revealed that it is based on raw and bulk products, has 

a potential to diversify vertically and horizontally, and has a dual structure 

private and union related -which is not appropriate to deal with issues such 

as free market pressures or lethal fungal diseases. Results of the PAI 

analysis revealed that both the factors and the aspects of organisational 

configuration are significantly related to performance indicators. Indeed, 14 of 

the 20 productivity management elements are significantly related to 

performance indicators. Moreover, the results show that a set of fittest 

solutions, rather than a unique solution, exists among farmers. Visualisation 

of the productivity management elements reveals that participation of organic 

cacao, education levels, and price setting exert the strongest influence on 

productivity indicators. The key implication of this study is that both efficiency 

and effectiveness are the two valid strategies that enable the farming industry 

to cope with the challenging and competitive environment. The Policy makers 

should be aware of a set of solutions (fitness landscape) instead of just 

focusing on individual (often narrow) solution. 
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1. Introduction 

"What is productivity but making the most of one's time and talent and 

energizing the whole surrounding environment so that men and women 

are inspired and motivated? That is to make the most of themselves, 

both as individuals and as members of society on all planes of living, 

thinking and acting: whether it is politics or economics or home or village 

or factory, life at the ground level or life of the spirit" - Mahatma Gandhi 

(Monga, 2000:10). This broad and wise perception of productivity 

provides an idea of its importance and potential. However, one would like 

to know: "what for?" Productivity permits a competitive environment to be 

dealt with. A competitive and challenging environment is transforming the 

lives of many people around the world (Robinson. 2004). It is suggested 

that such a competitive environment is the most appropriate framework 

to develop our potential (Calva, 2004). For instance, it is argued that 

production would become more efficient, the benefits of productivity 

would be distributed more evenly and the quality of life would be 

improved, and this applies to agriculture as well (Polan, 1995; FAO, 

1997; Calva. 2004; Robinson. 2004). In fact, this framework of 

competition has been implemented in many policies of developing 

countries, which in turn has resulted in the restructuring of their 

agricultural sector (i.e. reducing funds for infrastructure, extension 

service, research and development, marketing boards, credit) (Taylor 

and Nunez,1996; Trapaga. 1996; Pineda, 2004; Sanz, 2004). One 

outcome of this restructuring is that the food supply system is changing 

rapidly and becoming highly competitive due to policy reforms. Another 

1 
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Chapter 1. Introduction 

important outcome is that the agro-food systems have to deal with the 
challenges themselves in order to fit into this new competitive 
environment (Solleiro and Valle, 1996; Cuevas. 2004). Thus, each 
industry of the agro-food system (i.e. from the farming industry, 
throughout to the processing industry and wholesaling industry) needs to 
develop a set of strategies that permits it to fit into and cope with a 
changing competitive environment (Heinrich, 2003; Cuevas, 2004; 
Fritscher, 2004). In fact, most of the agro-food systems are still carrying 
out the development of strategies on their own (Casaburi, 1999). Thus, 
this situation has dramatically influenced the structure of agro-food 
systems (Folkerts and Koehorst, 1997). Furthermore, the current 
structure of many agro-food systems is unknown or not updated in 
developing countries, because there are reduced public funds to study 
agro-food system (Requier et a!., 2003; Echanove, 2005). 

Under this changing agricultural scenario, the importance of the above 

perception of productivity is clear. The increase of agricultural 

productivity has been one of the core strategies for success in 

competitive environments, because the "efficiency" strategy permits the 

creation of value from agricultural activities (Polan, 1995; Zepeda, 2001). 

For instance, the influence of extreme climatic conditions and biological 

attacks has been reduced; more homogenous agricultural products are 

obtained; palatable attributes have been fixed; the increase in yield per 

hectare which "ceteris paribus" should result in higher returns (Turrent et 

al., 2005). Nevertheless, the increase in productivity also leads to other 

problems in the short and long term such as overproduction and falling 

prices, environmental damage (i.e. desertification, pollution), and loss of 

2 
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diversity (Marshall, 2001; Wilson, 2001; Bassols, 2004; Donald, 2004). It 
is also argued that such "efficiency" strategy is not sufficient to meet the 
market's needs. It is necessary to look at the "outputs" to attract value 
from the market (Polan, 1995; Bernolak, 1997; Monga, 2000). Therefore, 
it is also important to know the needs, regulations, and transaction 
conditions of the intended consumer in order to be "effective" (Bernolak, 
1997; Shimizu et a!., 1997; Monga, 2000). All this means that an 
organisation could be inefficient but cannot be ineffective under 
competitive conditions (Stanton and Futrell, 1987). In agriculture, such 
"effectiveness" strategy has been carried out by the government in many 
developing countries (Requier et al., 2003; Zylbersztajn and Pinheiro, 
2003), but nowadays every industry of an agro-food system has to deal 
with the enhancement of "effectiveness" in their own (Reyes and Munoz, 
1997). "Productivity management" perspective is dealing with this lack of 
connection (Monga, 2000). Under this managerial perspective, some 
attempts have been made to study both strategies: "efficiency" (create 
value) and "effectiveness" (attract value) (Sanz, 2004; Scherr, 2004). 
However, there is still a practice of studying both strategies separately in 
the productivity literature which leads to inconsistent and limited results 
(Paul, 2000). 

From the above discussion, the importance of developing strategies to fit 

into a challenging environment is clear. However, now it is necessary to 

consider the extended concept of productivity which includes both 

"efficiency" and "effectiveness" strategies. In fact, the seeking of an 

relationship between both strategies of an organisation and the external 

environmental conditions has been a core subject of study in the 

3 
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"productivity management" literature (Prokopenko and North, 1997; 
Monga, 2000). It is argued that a compatible arrangement between 
internal actions and external conditions permits organisations to survive 
and grow (Baum and Singh, 1994; Nelson, 1996), Other authors suggest 
that such arrangements are always different. In fact, unique 
configurations have been identified that are difficult to own or emulate 
(Nelson, 1996; Bernolak, 1997). These particular arrangements are 
considered to be extremely important in order to develop competitive 
advantages which in turn permit organisations to adapt to changing 
environments as well as to successfully interact with other organisations 
(Porter, 1985; 1990). "Fitness" is a fresh approach to studying the 
development of competitive advantages (McCarthy, 2004). This approach 
permits the identification of the configuration of a system, and the 
analysis of the influence of such configuration on the performance of the 
organisation (Jermias and Gani. 2004). The implementation of this 
approach would help to study the relationship between the configuration 
(set of strategies) of a system and its performance which is linked to its 
environment. 

In sum, organisations need to develop a set of strategies that permits 

them to fit into and cope with a changing competitive environment. It is 

expected that organisations in agro-food systems also need to develop 

particular configurations in order to survive and compete in a changing 

environment. This is particularly important in developing countries where 

the impacts of such competitive environment are very controversial. Two 

process of adaptation in the agro-food systems have been identified: (i) 

that is carried out by the whole agro-system and (ii) that is carried out by 

4 
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each industry of such agro-food systems. Furthermore, "productivity 
management" perspective considers both core strategies to achieve 
success: "efficiency" and "effectiveness". These strategies are built in the 
internal structure (or "organisational configuration") of the organisation 
and every "organisational configuration" is considered unique. The 
uniqueness of an "organisational configuration" stems from the 
environmental conditions and internal capabilities. Finally, the "fitness 
approach" permits the study and analysis of the relationship between 
"organisational configuration" and "environmental conditions". Therefore, 
in order to address the research question "how can an organisation 
consistently move from the current position to a more pertinent position 
in order to survive in a competitive environment?" this study attempt to 
develop an exploratory framework based on the "fitness approach" to 
analyse the relationships between the "organisational configuration" and 
"performance Indicator" of an organisation. Four core concepts help to 
achieve the aim of the study: "Production and Consumption of Food", 
"Agro-Food Systems", "Productivity Management", and the "Fitness 
Approach". These core concepts are scrutinised below. 

1.1. The core concepts 

Production and Consumption of Food 

The first task in this research is to pinpoint the driving factors that 

influence the production and consumption of food. To meet this end, an 

examination of the "Production and Consumption of Food" (PCF) 

paradigm is useful. The term P F C , in this study, covers all the activities 

of producing, processing, supplying, and preparing and ingesting food 

5 



Qiapter 1. Introduction 

(Marshall, 2001). The POP is influenced by key factors such as agro-
ecological, biological and socio-economic factors. The combinations 
resulting from interplay of these factors can be seen across the spectrum 
of results (Marshall, 2001). This spectrum is referred to this study as 
environment. It is clear that no single producer or consumer is isolated. 
Agro-food systems play an important role to bridge production and 
consumption sides (Lang and Heasman, 2004). In brief, the need of the 
individuals and organizations to be linked into society calls for a process 
of "fitting" (or adaptation). This "fitting" process implies that agro-food 
systems should continuously search for strategies to fit into both the 
local and/or the global environments. Furthermore, this process of 
adaptation also takes place in every "industry" of an agro-food system 
(e.g. farming, processing, wholesaling, and catering). Therefore, two 
core layers are important: the whole agro-food system and the key 
"industry" of such agro-food system. A study of both of layers is 
important to understand the "fitting" process. 

Agro-food systems 

An analysis of the anatomy (physical structures) of the agro-food system 

is another important dimension of this research. It is needed in order to 

understand the "fitting process" of the whole agro-food system. Thus, 

different aspects are analysed to address this adaptation process: a 

definition of an agro-food system and a discussion of its importance in 

the society, the main tools to diagnose an agro-food system, and the 

"chain mapping" tools to analyse the agro-food system. Agro-food 

systems play an important role in the supply of food. Most countries set a 

series of policies to achieve this fundamental goal. Furthermore, agro-
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food systems also have a great impact on the economy of most 
developing countries. But it is also accepted that many changes have 
taken place since these countries implemented free market economy 
policies (Calva, 1996). A lack of current information on agro-food 
systems (i.e. performance, structure, dynamic) is one of the main results 
(Solleiro and Valle, 1996). The lack of current information on agro-food 
systems needs to be considered in this study. As an Agro-Food System 
is defined as the 'physical and organisational systems linking producers 
and consumers and is constantly adapting in response to a changing 
environment (Spedding, 1988; Street, 1990; Trienekens and Zuurbier, 
2000), a "systems approach" is a very useful tool that highlights what 
should be considered in studying an agro-food system. Identification of 
elements and interactions are a good starting point (Spedding, 1988). 
The process of adaptation could be traced by analysing the changes of 
an agro-food system. "Chain mapping" tools are used to identify 
problems and opportunities in a supply chain management (Trienekens 
and Zuurbier, 2000). Therefore, such tools could help to analyse the 
structure of an agro-food system which in turn provides more information 
about its current "anatomy". 

Productivity 

As mentioned earlier, the term productivity means different things to 

different people. The conventional economic definition of productivity 

generally focuses on a single property - a measure of efficiency defined 

in turn as the ratio of the outputs that a system produces to the inputs 

that it uses (Shimizu et al., 1997; Coelli et al., 1998). The expanded 

definition of productivity embraces two properties: a combination of 
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efficiency and effectiveness (i.e., the ratio of outputs to goals) (Lawlor, 
1985; Pritchard, 1995). The neoclassical economists used the traditional 
definition of productivity as a key variable to explain a wide range of 
economic phenomena (Coelli et al., 1998; Zepeda, 2001). However, 
application of this narrowly defined concept fails to explain many other 
areas of interest of the economic phenomena. Therefore, it is ssugested 
that the concept of productivity should be expanded and related to other 
factors such as 'organisational behaviour' (Nelson, 1996; Dosi et al., 
2000). The latter perspective is compatible with the broader view of 
productivity; that is "productivity management". The management 
perspective permits organizations to best utilize their precious resources 
(the efficiency dimension), to meet their societies' needs (the 
effectiveness dimension), and to survive in the changing environment 
(the competition dimension) (Pritchard, 1995). The management 
perspective Implies that the productivity concept is to be used not simply 
to obtain and keep performance scores only, but also to enhance 
organisational performance at an individual as well as at sectoral level 
(Prokopenko and North, 1997). The present study utilizes this broader 
view of the productivity concept: the management perspective as the 
source to draw the elements that characterise the interrelationships of 
various internal and external environments in an agro-food system. 

Fitness approach 

The study of the characteristics of a system and the relationships 

between the system and its environment, as an 'evolutionary' view stems 

from biological science. The knowledge generated by this 'evolutionary' 

perspective is very impressive, and it has also been applied to social 
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science and nowadays expanded to study the dynamics of the 
manufacturing sector (Baum and Singh, 1994; Dosi et al., 2000; 
McCarthy, 2004). The application of this 'evolutionary' approach, 
however, remains almost unused in the analysis of agricultural systems, 
particularly in the agro-food system (Trienekens and Zuurbier, 2000; 
Cuevas, 2004). The strength of the "fitness approach" results from the 
systematic visualisation of all possibilities generated by organisations. 
Using a 'landscape' tool, it is possible to generate a walk from the initial 
position to the desired position. The relative positions are the results of 
particular characteristics of the organizations and their relationships that 
shape the landscape. Therefore, by mapping this landscape, it is 
possible for an organization to choose a feasible path from various paths 
to reach from its initial position to the desired position (McCarthy, 2004). 

Cacao agro-food system (CAPS) in Tabasco (Mexico) 

As most of the agro-food systems around the world, cacao agro-food 

system (CAPS) in Tabasco (Mexico) needs to find a match between its 

internal configuration and the environment. This particular C A P S has 

been selected to be the setting of the study for three main reasons: (i) 

the location of production and consumption are separated. That is 

production is based in tropical regions and the main consumption is 

located in temperate zones, (ii) consumption is through value added 

products which in fact are controlled at the consumption side, (iii) cacao 

is likely to be the main source of income growth for many small-holding 

farmers, when public infrastructure investments are also made. This 

could create a powerful synergy for growth in rural non-farm economies. 

Many crops share similar characteristics around the world. Therefore a 
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better understanding about the "fitting" processes would lead to the 
development of a pertinent strategy for these agro-food systems. 

All four concepts provide key tools, frameworks and models to achieve 

the aim of the research question of this study: "how can an organisation 

consistently transit/move from the current position to a pertinent (desire, 

competitive, sustainable) position in order to survive in a competitive 

environment". 

1.2. Aims and objectives 

As mentioned earlier, this study realises that organisations need to 

develop a set of strategies that permits them to fit into and cope with a 

changing competitive environment. Therefore, the main aim of this study 

is to develop an exploratory framework based on the "fitness approach" 

to analyse the relationships between the ''organisational configuration" 

and "performance indicator" of an organisation. 

The specific objectives of this research are: 

1. To broaden our understanding of the anatomy of an agro-food system 

using a combination of a systems approach and supply chain 

management perspective. The analysis of the anatomy of the cacao 

agro-food system in Tabasco (Mexico) permits the study to pinpoint 

the key industries and their relationships that integrate the C A P S . 

10 
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2. To develop an exploratory framework under a "fitness approach" that 
permits the identification of the factors and aspects of "organisational 
configurations" of an organisation. 

In order to address this identification, it will be necessary to (a) select 

the most important organisational elements by applying the 

"productivity management" perspective and (b) select the most 

suitable analytical tools from a set of alternatives to analyse the 

relationship between the selected "organisational configurations" and 

the "performance indicators". 

3. To implement this exploratory framework - the "fitness approach"- to 

analyse and evaluate the farming industry of the cacao agro-food 

system in Tabasco. Mexico. 

Two main "fitting" processes have been identified in this study: the whole 

agro-food system and the "farming" industry of the agro-food system. 

Therefore, the first objective of this study concentrates on the 

examination of the "fitting" process of the whole agro-food system by 

analysing its anatomy. The second and third objectives of this study 

focus on the assessment of the adaptation process of the "farming" 

industry of the agro-food system by examining three key factors (i.e. 

"technology", "competence" and "operational climate") and aspects (i.e. 

"innovation", "diffusion", "labour", "skills", "complementarity", "vertical 

integration" and "diversification"). All these objectives complement each 

other in order to address the key question: "how can an organisation 

consistently transit/move from the current position to a pertinent (desire, 

11 
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competitive, sustainable) position in order to survive in a changing and 
competitive environment". 

Thus, the present study will make significant contributions to existing 

literature on agro-food systems in many ways. First, it will stimulate the 

debate on the survival of local agro-food systems in developing 

countries. Second, this study provides evidence of the importance of 

utilising the "productivity management" perspective in order to develop a 

theoretical framework. And in addition the need to apply it at a firm level 

in order to assist organisations (individual and entrepreneurs) to pinpoint 

their current "organisational configuration", their desired configuration 

and the pathways to realise them. Third, the study contributes towards a 

better understanding of how to address the key "productivity 

management" elements affecting the performance of an individual or a 

firm by considering an organisation as a life system, rather than a 

narrowly viewed rational, mechanical and deterministic system. Fourth, 

this study critically examines existing works that have utilised the "fitness 

approach" in other realms of study, e.g., the manufacturing industry. 

Finally, the study develops and extends this "fitness approach" 

framework and aims to examine for the first time a key industry in agro-

food systems (the "farming" industry) - the "organisational configuration" 

of the farmers, the performance of the farmers, and the internal and 

external environments affecting the performance of the farmers. 

12 
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1.3. The structure of the thesis 

The methodology adopted to achieve the research objectives is 

composed of three phases with subsequent sub-phases (Figure 1-1). The 

main three phases are: 

1. Research problem definition and identification: (a) creating 

awareness, (b) defining and describing the problem, (c) finding and 

analysing the existing facts, and (d) establishing research gaps; 

2. Development of the exploratory framework: two exploratory 

frameworks were developed (e) Quick Anatomical Assessment and 

(f) "Fitness Appraisal Instrument" ; and 

3. Implementation phase - (g) implementing the two frameworks to 

analyse the agro-food systems and its key industry (i.e. the 

farming industry). 

The flow diagram in Figure 1-1 also represents the overall structure of 

the thesis. The research problem starts with the realisation that 

organizations and individuals are constantly faced with the challenge of 

fitting into and coping with their ever changing environment. Therefore, 

the key question to explore is how an organisation can consistently 

transit/move from the current position to a pertinent (desire, competitive, 

sustainable) position in order to survive in a changing and competitive 

environment. A detailed examination of the context within which an 
-1 

agro-food system is situated, that is the Production and Consumption of 

Food paradigm, is the starting point in this study. 

13 
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Figure 1-1. The structure of the thesis 
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Then an analysis of agro-food systems in developing countries is carried 

out which sheds light on its present constraints, particularly the lack of 

current information regarding its structure (anatomy). The "productivity 

management" perspective is utilised to identify and select elements that 

characterise the "organisational configuration" of an agro-food system. 

Several approaches are available to analyse an agro-food system. In this 

study, an exploratory framework - the "fitness approach", is adopted for 

the purpose. 

The next phase then is the design phase. In this phase, two main tasks 

are carried out: the development of the Quick Anatomical Assessment 

and the construction of the Fitness Appraisal Instrument. The principal 

task is to develop and extend this exploratory framework: the "fitness 

approach", by critically examining its previous use in other realms of 

study, for example, in the manufacturing sector. The "Fitness Appraisal 

Instrument" is constructed from the selection of factors and aspects of 

"organisational configuration" drawn from "productivity management" 

perspective. The analysis of the instrument is selected from a wide range 

of analytical techniques available to test the 'fitness' framework. This 

particular technique is the NK-model. 

Another major task is to analyse the "chain mapping" tools in order to 

select the key elements to analyse the anatomy of an agro-food system. 

Afterwards, the Quick Anatomical Assessment is developed by the use of 

four key anatomical elements: the industries, products, by-products and 

interactions. 
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The final phase is the implementation phase. The first task is to provide 
a general background of the cacao agro-food system (CAFS) in Tabasco, 
Mexico. Next, the Quick Anatomical Assessment is implemented to 
analyse the anatomy of the C A F S . Finally, the freshly constructed and 
extended 'fitness approach' is implemented and empirically tested for the 
first time in the analyses of a farming industry of C A F S . 

Outline of the thesis 

Chapter 1 discusses the research origin of this study by providing a 

justification of the importance of drawing attention to the question "how 

can an organisation consistently transit/move from the current position to 

a pertinent (desire, competitive, sustainable) position in order to survive 

in a competitive environment". Four core concepts are discussed in order 

to shed light on this key question (i.e. Production and Consumption of 

Food, agro-food systems, productivity, and "fitness approach"). Then, the 

aims and objectives of this study are set and the structure of the thesis is 

presented. 

Chapter 2 scrutinises the four core concepts, (i) "Production and 

Consumption of Food" provides a review of the driving factors (e.g. 

natural, technological, and socioeconomic) that influence the supply of 

food, and the impacts of these "Production and Consumption of Food" 

factors on the main structures that supply food (i.e. agro-food systems 

and key industries), (ii) agro-food systems considers an examination of 

the importance of agro-food systems with special attention to developing 

countries, the available diagnostic tools to analyse ari agro-food system, 

and the anatomical layers of agro-food systems based on the "chain 

16 
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map" tools, (iii) "Productivity management" provides a critical 
assessment of its concept, the extended managerial perspective and the 
driving factors (i.e. technology, competence, and operational climate) 
that influence the performance of organisations, (iv) "Fitness approach" 
considers a review of this important concept, and its application to the 
analysis of other sectors by employing a landscape perspective. The 
development of an exploratory framework that permits analysis and 
classification of "organisational configuration" is one of the main aims of 
the amalgamation of these four concepts which is discussed at the end 
of this chapter. 

Chapter 3 discusses two methods to analyse the anatomy of an agro-

food system (3.1) and to analyse the "fitness" of a key industry of an 

agro-food system (3.2). Both methods help to achieve all the objectives 

of this study. 

Chapter 4 provides a general description of the cacao agro-food system 

(CAPS) in Tabasco (Mexico), and Chapter 5 considers the development 

and implementation of the Quick Anatomical assessment to analyse the 

C A P S , and the main results of this anatomical exploration. 

Chapter 6 looks at the development of the "Pitness Appraisal 

Instrument". This chapter scrutinises and selects the key factors, aspects 

and elements based on the "productivity management" perspective. 

This chapter also develops three analytical elements of the "fitness" 

approach: scale, landscape and values. 

17 
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Then, Chapter 7 analyses the implementation of the "Fitness Appraisal 
Instrument" by considering two methods: correlation analysis and 
exploration of the "fitness" landscapes. 

Chapter 8 provides the discussion of the results obtained in chapter 7 

and Chapter 9 summarises the conclusions of this study. 

18 
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Under competitive conditions, the structure, strategies and resources of 

the different industries (e.g. farming, processing, and wholesaling) 

involved in an agro-food system should meet the changing environment 

in order to supply food in cost-effective, innocuous and sustainable terms 

(Solleiro and Valle, 1996; Cuevas, 2004). Every organisation (e.g. 

farmer. NGO, and firm) of the different industries that belong to an agro-

food system has to develop an internal configuration which aligns with 

such an environment (Requier et al., 2003; Reig, 2004). There is a key 

question that arises from this discussion "how can one consistently 

transit/move from the current position to a pertinent (desire, competitive, 

sustainable) position" (i.e. "fitting" or adaptation process). Two processes 

of adaptation have been identified: (i) that carried out by the whole agro-

system and (ii) that carried out by each Industry of such agro-food 

systems. This chapter provides a review of the core concepts to address 

this key question. 

As mentioned in Chapter 1, "Production and Consumption of Food" is the 

starting point The review of this appealing concept is based on the 

realisation that the supply of food has turned more complex (Section 

2.1). This complexity arises from different "Production and Consumption 

of Food" factors such as agro-ecological, technological and 

socioeconomic. A comprehensive review of "Production and 

Consumption of Food" factors provides a better understanding of how 
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organisations should align their structures and resources to fit into such 
complexity. Thus, three main questions need to be asked: "what is the 
current configuration of an organisation?", "what is the most pertinent 
configuration?" and "how should this desired (pertinent) configuration be 
realised?" In order to answer these key questions, three inter-related 
concepts are reviewed in this chapter: (i) the agro-food system, (il) the 
"productivity management" perspective, and (iii) the "fitness approach". 

"Agro-food system" embodies an examination of the importance of agro-

food systems with especial attention to developing countries, the 

available diagnostic tools to analyse an agro-food system, and the 

anatomical layers of agro-food systems based on the "chain map" tools. 

This theoretical approach permits a better understanding of how to 

analyse an agro-food system, identifying its essential components, its 

interactions and processes, its boundaries, and its driving factors (i.e. 

technology, competence, operational climate), and finally how to analyse 

the "fitting" process of a whole agro-food industry by examining its 

anatomy (Section 2.2). 

The second concept, "productivity management" perspective is reviewed, 

while taking into consideration a critical assessment of its concept, the 

extended managerial perspective and the "productivity management" 

factors (i.e. technology, competence and operational climate) that 

influence the performance of organisations. This approach seeks to 

respond to the question of why firms, sectors and countries have 

differences? After identifying these differences (e.g., the "productivity 

management" factors), it is possible to set a model to analyse the "fitting" 
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process of a key industry of an agro-food system (Section 2.3) For this 
purpose it has been suggested that an exploratory framework is 
employed and this is discussed below. 

As mentioned in the introduction, a new perspective is needed to 

understand the survival strategies of organisations. One approach 

followed here is to adopt an exploratory framework: the "fitness 

approach", which permits us to find the relationship between the 

"organisational configuration" based on the "productivity management" 

factors, and the environmental conditions. This relationship permits us to 

understand the "fitness" process of a key industry in the agro-food 

system, i.e. the farming industry. 

These four concepts are amalgamated in the last section of this review 

and the research questions raised for the present study are discussed. 

This chapter, therefore covers the Phase I of this research project: the 

problem definition and identification phase; and provides core concepts 

to develop both the "anatomy approach" and the 'fitness approach' 

agreed in the design phase (Phase II) and then to implement them in the 

farming industry of an agro-food system (Phase III). An important 

outcome of the study is the identification and categorisation of various 

paths of integration strategies that each player (i.e. each farmer in the 

farming industry) in an agro-food system undertakes in order to move 

from its current position to a desired one (optimum, future and planned). 
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2.1. Production and consumption of Food (PCF) 

The production and consumption of food (PCP) have changed 

dramatically in the last few decades. Such changes of P C P arise from 

different factors which include economic, technological, political, social, 

arid natural. The influence of these factors has varied in time and space, 

so different results can be seen (e.g. famine, undernourishment, obesity) 

in the world. Many scholars still concentrate on studying the PCP 

paradigm by analysing its driving factors in order to characterise the 

"environmental conditions" that organisations that produce and supply 

food have to cope with. The study of the P C P sheds light on how 

organisations create and adapt their strategies to achieve their goals and 

to meet the needs of the current and potential food consumers under 

different "environmental conditions". This section is divided into two 

subsections: subsection 2.1.1 examines key driving factors which 

influence the production and consumption of food (PCF) of both 

developed and developing countries, and subsection 2.1.2 discusses 

how organisations respond to different environmental conditions. 

2.1.1. Driving factors 

The PCP around the world has become very complex. Bergier (1998:2) 

provides a helpful description of such complexity: "Food is gone as soon 

as it is eaten - it has to be renewed all the time. For each individual or 

household, food Is a demand that has to be satisfied on a daily rhythm. 

For the individuals, the household or group, it thus implies a special 

strategy, continually renewed, and complex of collective practices in 

order to obtain the necessary (or desired) foodstuffs, to preserve them, 
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to render them suitable for eating by cooking, to serve them at table (or 
elsewhere) and, finally, to ingest them. This daily strategy has 
diversified enormously over time and space. This is partly due to 
exogenous and objective material factors - the accessibility of 
resources, climate, the degree of the group's material and technological 
development - and also as a result of the endogenous, social 
(housekeeping, budget, the consumer's occupation category) and 
cultural factors which assign to each group familiar tastes, customs and 
rites". 

This description emphasises two Important Issues (I) there is a large 

number of different patterns not only of food production but also of food 

consumption, and (li) there is a close Interaction between producers and 

consumers. This description, however, is a small piece of the whole 

snapshot, since the global P C F is shaped by different driving factors. 

There are 5 core factors that influence the P C F I.e. natural, 

technological, social, economic, and political. Some variables of these 

factors influence dramatically the production of food (e.g. climate, 

research, price, trade), and other variables influence the consumption of 

food (e.g. gender, ageing, information). 

Table 2-1 shows some variables that Influence the P C F of two groups of 

countries I.e. developing and developed. These variables are grouped 

into five factors (i.e. natural, technological, social, economical and 

political). As mentioned before, 5 main factors i.e. natural, technological, 

social, economic and political factors influence the production and 

consumption of food. 
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Table 2-1. A comparison of key factors which influence production, 

supply and consumption of food in developing and developed countries 

V A R I A B L E S DEVELOPING D E V E L O P E D 

Natural Factors 

Land expansion potential expansion: Limited, potential expansion: 
rainforest and arid zone forest and arid zone. 

Erosion Low to moderate Moderate to High 

Climate Tropical and arid Template 

Biodiversity Very high Low 

Technological Factors 

Research Less than 0.5 of G D P 1-2 % of GDP 

Orientation Agronomic Integral 

Yields Low Very high 

Knowledge Low and public Very high, public and private 

Social Factors 

Reproduction Increasing 1-4 % Stagnate 

Gender Housewife function More participation 

Ageing Predominance of young Predominance of senior 
people population 

Economic Factors 

Price Liberalisation process Highly protected 

Consumption Simple, and traditional Complex from convenience to 
pattern slow food 

Food expenditure More than 30% on food Up to 15% on food 

Macroeconomics Unstable stable 

Food supply Dispersed and decoupled Organised and coupled 

Political Factors 

Planning Short term Long term 

Programs Process of dismantling Transformation process 

Trade philosophy Comparative advantage Competitive advantage 

Importance Negotiable Sovereignty 

Source: (After FAO. 1997; Wood et al., 2000; OECD. 2001 

The discussion of these core factors has two main goals (i) to identify the 

main characteristics of the production driven-supply force which is based 

on among others, the availability of resources, technological capacity 

and supply and market structure and (ii) to identify the main 

characteristics of the customer-driven supply force which is based on 

economic, social and cultural characteristics of the consumer and 

government regulations. The discussion of both forces sheds light on 
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how to analyse and/or improve the supply of food considering a holistic 
view. 

Natural factors 

According to many scholars, the supply of food is limited by natural 

factors (e.g. weather, soil, topography). These natural factors vary in 

different regions and across the year. For instance, there will not be 

enough suitable land to produce sufficient food under a current human 

growth rate; therefore one way to address this problem Is to intensify the 

production of crops and livestock and this leads human to transform 

many regions and prepare them for agricultural use (i.e. deserts have 

been transformed into vineyards; swamps Into grasslands, and so on). 

This agricultural conversion has dramatically influenced the landscape 

(Wood et al., 2000; Marshall, 2001; Donald, 2004; Robinson, 2004). A 

global climate change has been recently Identified, which is also 

expected to have an impact on the food production areas in the longer 

term (Marshall, 2001; Donald, 2004; Robinson, 2004). 

The term "food" used here, refers to all substances that provide energy 

and nutritional elements to the human body. Outside the human system, 

they are "living things" tied to biological laws from reproduction to death. 

Therefore, once food is harvested or slaughtered, their components are 

influenced by biological and physical processes (e.g. oxidation, fungal 

infection, dryness, etc.) (Frewer et al . , 2001). This natural property of 

food has led scientist to develop a mosaic of techniques (such as 

pesticides, fertilisers, transgenic crops and livestock, preservatives, 

enzymes, gamma rays, among others) to improve the life span of all food 
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products ranging from raw materials to the manufacturing stage. 
However, several critics have pointed out the hazards associated with 
these advances, especially related to human health, biodiversity loss and 
degradation (Goodman and Watts, 1997; Delgado et al. 2001; O E C D , 
2001). 

Social factors 

The social factor includes at least one of the following aspects (Marshall. 

2001) reproduction, gender, religion, beliefs, desires, motivation, etc. 

The study of human population variables is very useful to identify the 

main characteristics of a population, such as growth, gender, age among 

others (FAO. 1997). Ageing is a process that influences both consumer 

and producer groups. On the consumption side, ageing modifies the 

preferences of consumers dramatically, and has a huge impact where 

elderly people have a high income. As a consequence, the needs 

focused on basic food are transformed into concerns on ethics and 

environmental implications of production and consumption of food. On 

the production side, this phenomenon affects the efficiency of food 

production because elderly farmers are more likely to have less 

production capacity. This effect is worsening, since young people are 

now less interested in working on farms (FAO. 1997). The gender 

variable plays an important role in the consumption side. Women are 

participating in more economic activities, and this allows families to have 

an extra income. However, this also forces the families to change their 

food preferences and feeding pattern. Convenience food (i.e. fast food, 

processed food) has been an option sought by these types of families in 

the last 20 years (Evans. 1998). Recently, families have also become 
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concerned about being healthy and are showing a preference for food 
products that focus on quality, taste or social and environmental 
attributes in the procurement, processing and preparation of food. This 
type of food is known as slow, organic and fair trade food (Jongen and 
Meulenberg, 2001). Finally, growth and migration are key human 
population aspects which definitely Influence the demand for food. 
However, these aspects have not been examined in great detail even 
though they are critical In developing countries where most of the social 
problems related to food (i.e. famine, malnourishment) normally occur. 
This is a complex and delicate political subject, as other social aspects 
(i.e. culture, religion, beliefs) have to be considered in order to establish 
a reproduction strategy according to the food production capacity of each 
country (Kiple and Ornelas, 2000). 

Economic factors 

The economic factor includes (Marshall, 2001) price, farm costs, 

marketing costs, packing, processing, transport, storage, consumer 

demand, income, patterns of expenditure, among others. Every economic 

organisation has to be profitable In nature. The difference between costs 

and benefits needs to be covered. Food production Is a conglomerate of 

activities which include production, transformation, distribution and 

preparation. Each activity has a specific cost which has to be reduced in 

order to gain efficiency. Therefore, It is necessary to design, implement 

and evaluate strategies oriented to the efficient allocation of the 

available resources and to develop capabilities In order to continuously 

improve these strategies (Ballestero. 2000). Cost analysis permits 

organisations to be more efficient. However, this is not enough to 
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succeed in environments based on the rules of an international process 
of globalisation, because in this particular case, food products must meet 
the needs of the customers. The identification of needs and wishes of 
any market is a paramount task which requires a complete knowledge of 
other economic variables (e.g. consumer-demand, income, patterns of 
expenditure, and a full capacity to take decisions and to be responsible 
for the actions taken). If organisations can manage the needs and wishes 
of consumers, then, they will achieve great levels of effectiveness. 

Political factors 

This factor includes agricultural policies, subsidies, business controls, 

legislation, distribution, welfare programs, rationing, nutrition policies 

and guidelines, government sponsored research programmes, trade and 

aid policies, tariffs and quotas. Agriculture has been a controversial 

sector over the last 50 years and the main point of discussion refers to a 

simple political decision: protection or liberalisation of the agricultural 

sectors (Calva, 1996; 2004). 

Under a protected agriculture policy, agriculture is a strategic sector (e.g. 

sovereignty, power, multi-functionality), and therefore, the production of 

food has received the highest priority. Such policy was implemented as a 

response to the problems of rationalisation of food during and after 

World War II. Lately, governments with a protected agricultural policy 

have set food production goals in terms of achieving self-sufficiency, 

maintaining domination, and protecting sovereignty. The implementation 

of such agricultural policies permits these countries to satisfy the food 
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supply of their population, and also to introduce the surplus in global 
markets. (Kiple and Ornelas. 2000; Fritscher. 2004). 

Under a liberalised agriculture policy, agriculture is another negotiable 

point of the international trading or financing agenda. This means that 

the principle of food self-sufficiency has given way to an outward-

oriented and free-market strategy of growth; the promoters of such policy 

argue that it is expected to bring more benefits for everyone under free 

market conditions (Robinson. 2004). However, there are also other 

outcomes which irreversibly affect people and natural resources (Calva, 

1996; Steinberg and Josling, 2003; Reig. 2004). 

Developed countries 

Considering the core factors mentioned above, it is possible to 

characterise the production and consumption of food of two main groups 

of countries i.e. developed, and developing. The description of both 

groups provides useful information about the current conditions in which 

organisations interact in order to satisfy the food needs (and wishes) of 

the consumers. 

In general, the people in developed countries incur the highest food 

consumption expenses in the world (circa a USD 10 as daily expenses 

for food). The wealth of this group of countries permits its population not 

only to access local but also global food and to demand higher quality 

standards (Hill, 2000; Kiple and Ornelas, 2000). Technology permits 

these countries to lead and control a mosaic of products and services 

which are used in the production, transformation, distribution and 
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preparation of food (Kiple and Ornelas, 2000; Swinnen et al . . 2000; 
Cramer et al., 2001). The current variety of food is barely the tip of the 
food-diversity Iceberg and many food suppliers realise this fact after 
exploring their national and regional potential. Developed countries have 
also developed regulatory markets for staples, and their position permits 
them to control market price, quality, and regulations (Kiple and Ornelas, 
2000; Frewer et al., 2001). The bridge between consumers and 
producers has been built on structured and dominant chains (Lang and 
Heasman, 2004). In general, private intermediaries have become 
leaders in these chains, either by processing raw materials or by retailing 
food to the final consumers. Under the explicit agricultural protection 
policy of these countries, this leadership of suppliers permits them to go 
abroad and to compete against their counterparts. This opportunity 
brings them an experience in the food supply management which 
nowadays is a key criterion in the domination of the liberalised 
agricultural market (Goodman and Watts, 1997; Millstone and Lang, 
2003). 

Developing countries 

In contrast, developing countries constitute up to 50 percent of the 

world's poorest population (where individuals live on less than a daily 

wage rate of USD 2 dollars). Food expenses of this population represent 

up to 50 percent of the total consumption budget, but in some cases this 

is not enough and therefore is complemented with self-produced food In 

many regions (Pineda, 2004). Most of the countries in this group are 

located in tropical zones (highland, humid and arid). Most of the 

technology developed in these countries has been based on 
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inappropriate temperate guidelines, relegating the potential of their 
biodiversity both natural and cultural. All this becomes more complicated 
when one takes into consideration the reduction of funding for 
agricultural research, education and extension services. In such areas 
also, there is a risk of being entirely dependent on the technology 
produced and promoted by the first group of countries who are self-
sufficient in food production (Bassols. 2004). For many countries, the 
bridge between consumers and producers was controlled by national 
institutions which took care of most of the food supply activities. 
However, once the free market strategy was implemented, the transition 
of these functions to private initiatives has been slow and on many 
occasions with some reversal in direction (Calva, 2004). Multinational 
companies have been covering these public functions (e.g. storage, 
distribution, processing), but economic and cultural factors do not permit 
these companies to cover all the public functions in these countries 
completely._There are local food supply chains that are trying to evolve 
and fit into this ever changing world but it seems to be a big challenge 
for them, considering the current agricultural policies prevailing in their 
countries (Goodman and Watts. 1997; Katz et al., 2003; Echanove, 
2004). 

Environment: production and supply of food 

In brief, the production and consumption of food is a complex process 

which has turned more competitive. Many developed countries still 

protect their food production and there seems to be no way of solving . 

this situation soon. The consumption of food has also become a 

competitive field where producers try to attract their customers. 
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Furthermore, customers also start to influence the food supply chains by 
demanding specific standards. Therefore, this study set the "competitive 
environment" as the framework with wich organisations have to cope to 
and deal with. From this point, agro-food systems and organisations 
need to develop their strategies. 

2.1.2. Fitting into the competitive environment 

The discussion of PCF provided useful information about the conditions 

related to the complex process of food supply. It was found that there are 

constrains on the food production side, but also several changes on the 

food consumption side due to the increasing bargaining power of 

customers. Therefore, the food supply structure has also changed, and 

the set of strategies of each chain, linkage, and individual firm needs to 

be evaluated and improved in order to meet potential and current food 

consumers. A brief discussion follows of the main structures to supply 

food: agro-food systems and the strategies that such systems employ to 

meet customer's needs. 

Agro-food systems 

As mentioned above, the P C F is different across time and regions. An 

agro-food system is the set of individuals and organisations that have to 

deal with the impacts of changing the driving factors of the P C F . This 

basic organisational arrangement is very important because it is the 

bridge between the consumption and production side and the place to 

achieve food products in economic, innocuous, and environmentally 

friendly terms (Wilkinson. 2002). In developing countries, agro-food 
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systems also play an important role, since they have helped to create 
value in different social periods (i.e. colonial, independent, global). 

The changing patterns of P C F have also led also to a different 

perspective of agro-food systems to be proposed. Such production and 

supply perspectives try to meet broader objectives such as conserving 

landscape, retaining patrimony, perpetuating cultural heritage, providing 

complementary food and goods, etc (Lang and Heasman, 2004; 

Quintana, 2004). This perspective is shaping several agro-food systems 

and it seems that this will be the answer for many regions. On the other 

hand, the failure to adapt to changing environments also has 

repercussions, for instance the exit of organisations (e.g. farmer), 

industries (e.g. farming, processing and wholesaling), or even whole 

agro-food systems is one of the main results (Goodman and Watts, 1997; 

David et al., 2000; Echanove, 2004). 

Furthermore, it Is argued that the interaction between producers and 

consumers is based on a "fitness" process where all organisations of 

each industry throughout the agro-food system (i.e. farmer, processor, 

wholesaler, retailer) should align their structure, strategies, and 

resources with the consumers' needs (i.e. local, national or international) 

(Trienekens and Zuurbier, 2000). Thus, agro-food systems are asked to 

achieve this relationship if they want to survive in an ever competitive 

and changing environment. 
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Strategy: production and supply of food 

Every organisation of an agro-food system is seeking different strategies 

to adapt to this changing environment. Productivity has been an 

important strategy to create value (Prokopenko and North, 1997). This 

value is created by achieving higher levels of efficiency which in turn 

permits organisations to grasp more value which would be invested in 

new ways to increase efficiency. This means paying more attention to 

reducing inputs. However, other management scholars suggest that as 

the equation consists of two parts (i.e. outputs and inputs), productivity 

cannot rely only on an "input view" (Valdes and Gnaegy, 1996; Monga, 

2000). So, productivity also attracts value from the market, which is 

attracted by achieving higher levels of effectiveness. Thus, effectiveness 

focuses on the improvement of the quality, the diversification of products, 

and the identification of the new needs and wishes of consumers. 

However, it is recognised that an "output view" Is not seen in all agro-

food systems (including their industries and organisations), especially in 

developing countries (Solleiro and Valle. 1996). This could be accounted 

for in different ways, but a lack of such an "output view" would lead to the 

exit of any agro-food system in the current competitive environment. 

Therefore, based on this review, it can be concluded that agro-food 

systems need to know where they are, where they should be and how to 

get to this new position in order to adapt in the global supply of food. 

These key questions are also valid for each industry and organisation 

that comprises the agro-food system. 
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2.2. Agro-Food Systems (AFS) 

This section refers to the importance of having current and opportune 

information regarding Agro-Food Systems (AFS). This section is divided 

into three subsections: subsection 2.2.1 reviews some of the main 

features that characterise the importance of Agro-Food Systems (AFS). 

subsection 2.2.2 scrutinises the approaches to diagnose agro-Food 

Systems (AFS), and subsection 2.2.3 discusses the mapping tool to 

analyse agro-food systems. 

2,2.1. Importance of Agro-Food Systems (AFS) 

As mentioned in section 2.1, the supply of food has become a complex 

process which involves a series of individuals and organisations. From 

this extended perspective many scholars suggest studying this complex 

process under a systems view. So, an Agro-Food Systems (AFS) is the 

operational unit belonging to the physical and organisational system 

linking producers and consumers, and is constantly adapting its 

response to a changing environment (Street, 1990). According to many 

authors an A F S Is important because of the global outcomes it produces 

(and not only food), the employment generated (directly and indirectly), 

and the role It has In shaping the countryside (Spedding, 1988; Jones 

and Street, 1990). 

The environmental conditions of every A F S are different, and as 

mentioned in section 2.1. they are more critical in the developing 

countries for several reasons. First. "Developing Countries are currently 

experiencing a profound process of agricultural restructuring as part of 
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the transition from an inward-oriented, import-substitution policy of 
industrialisation to an outward-oriented, free market, strategy of growth" 
(Bey, 1996; Taylor and Yunez, 1996; Trapaga, 1996; David et al., 2000; 
Requier et a!.. 2003; Echanove, 2004; Reig, 2004). Second, "the 
replacement of the principle of food self-sufficiency by a strategy of 
comparative advantage has condemned many A F S , especially peasant 
farmers, to a gradual disappearance". Third, "Many Developing 
Countries governments have not provided incentives for the productions 
of local staples, as they can be imported at lower prices. They would 
rather prefer to promote expansion of cash-crop products in the world 
market (mainly vegetables and fruits) as the correct competitive strategy" 
(Bey. 1996; Taylor and Yunez. 1996; Trapaga, 1996; David et al., 2000; 
Requier et al., 2003; Reig, 2004). In brief, the considerable importance of 
the A F S in most of countries in the developing world rests on three 
primary factors: the considerable weight of A F S in the overall G D P , its 
large contribution to exports and, lastly, the very substantial proportion of 
the total population and the population below poverty line in rural areas 
(Cuevas, 2004). 

Furthermore, the study of A F S as a whole is weak and dispersed in 

developing countries (Torres et al., 1996; Cuevas, 2004; Valle, 2004). 

There are still many A F S that require current information about the 

changes resulting from the implementation of the above policies and the 

alteration of environmental conditions (Solleiro and Valle, 1996). This 

lack of knowledge leads incorrect decisions being taken at different 

levels such as political, economic, entrepreneurial, and academic 

(Cuevas, 2004; Valle, 2004). Therefore, the need to increase the current 
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information of A F S Is underscored in the first objective of this study. The 
next subsection discusses the approaches required to address the first 
objective of this study. 

2.2.2. Diagnostics of agro-food systems 

A "systems" view is used to simplify complex Interactions into diagrams 

that can be analysed visually. Such "system" visualisation ensures that 

those involved in the analysis understand all of the interactions and 

consequently the implications of changes that may be suggested 

(Spedding. 1988). 

The strength of a "systems" view is the identification of elements, the 

recognition of 'space and time" boundaries, and finally the discovery of 

interactions among elements and the system with its environment. (1) The 

Identification of the elements in a system Is the first logical task. 

However, different dimensions can be used for this identification 

process: for instance, a food supply chain can embody social elements 

(e.g. Farmers, Intermediaries and marketing organisations, food 

manufactures and processors, retailers and caterers), physical elements 

(seeds, grain, flour, bread, sandwiches), economic elements (Income. 

profit, expenditure, taxes), or regulatory elements (innocuousness, 

traceability. quality). The number of dimensions required to analyse the 

elements of a system depend on the ability to explain its interactions 

(Spedding, 1988; Jones and Street, 1990). (ii) The elements are 

generally bounded In space and time. While the former can be referred 

to volume (cow. person, tank, etc.) or surface (hectares, km^, etc.) 

among others, the latter can be measured in minutes, days, years, etc. 
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These properties permit a point of reference to analyse the elements. 
This Is very useful because these are physical properties that remain 
unchanged (Spedding. 1988; Jones and Street, 1990). (iii) The discovery 
of interactions among the elements is an important task. The most 
common technique to analyse Interactions is to use an input-process-
output-feedback path. Although the power of this application Is very well 
known, recently other techniques have been brought to study those 
interactions. These techniques include a holistic or multi-element 
approach or at least propose the integration of different mechanical 
systems separated by the moments of instability during which an initially 
insignificant item, entity, behaviour or concept appears (Rose et al., 
2005). 

This "systems" approach permits the development of solutions for those 

systems which need to be changed (or improved). This however, turns 

complicated when taking Into consideration that "what is an improvement 

for one person (or a situation) may not be so for his (its) neighbour" 

(Spedding, 1988). In the agricultural realm, three main relevancies have 

arisen from the application of the systems approach: classification, 

problem analysis, and improving the system. (I) Classification embodies 

the value of recognising an individual item as belonging to a class of 

sufficiently similar items. This analytical process permits a comparison 

and understanding of the arrangement of elements and interactions 

(Spedding, 1988; Jones and Street, 1990; Doppler. 1991). (li) Problem 

description is a specific case of classification. This means the selection 

of multiple pictures which permit the full Identification of a problem, 

describing the 'substance" of the problem, the location, the problem of 
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ownership, the magnitude, and time perspective (Spedding. 1988; Jones 
and Street, 1990). (iii) Improving system emanates from the necessity to 
make something related to the discovered differences by classification or 
problem analysis. The improving process can include several strategies 
such as advising, innovating, and copying. The improvement of systems 
dominates the agricultural literature (Spedding, 1988; Jones and Street, 
1990). 

According to many authors an A F S is important because of the global 

outcomes it produces (and not only food), the employment generated 

(directly and indirectly), and the role it has in shaping the countryside 

(Spedding, 1988, Jones and Street, 1990). Which industries and 

organisations integrate an A F S . what interrelationships surge from the 

interaction between industries and their organisations, what are the 

environments surrounding an AFS and what are their most probable 

resulting scenarios are some of the key questions that need to be 

addressed. The system approach will be used for this discussion. 

Furthermore, the supply chain perspective will also be considered in 

order to extend this review. Spedding (1988), Street (1990) , Eastham et 

al. (2001), Knight et al. (2002). Luning et al., (2002), Bourlakis and 

Weightman (2004) provide a consensus that A F S links two main 

systems: social and agro-ecological, which includes the biological 

(Figure 2-1). 
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Figure 2-1. Production and Consumption of Food system 
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This powerful perception has permitted an understanding of the 

connections between humans and their environment, finding that we are 

able to comprehend many of these relationships and also benefit from 

them. However, as some authors argue the final balance is not beneficial 

at all In the search of the industries of an A F S , it is necessary to use the 

food supply chain' perspective. The "food supply chain" perspective is 

based on the relationship between producers and consumers. From this 

starting point, this supply chain perspective permits to visualise the 

different industries that are linked between these extreme points. 

As Figure 2-2 shows, not only is it possible to find non-existence of any 

"intermediate"' organisation between consumers and producers, but also 

a long 'chain' of organisations between them. Thus, different patterns 

can coexist. Many authors recognise also a reduction of organisations 

and industries (Eastham et al., 2001). This reduction, however, has not 

been favourable in many parts of the world, and primary' producers are 
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the most vulnerable sector (Goodman and Watts, 1997; Requier et al., 
2003). 

Figure 2-2. Elements arrangement in AFS, 
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Recently the understanding of relationships between organisations has 

become the most important subject in 'supply chain' studies and this 

applies to AFS . There are many perspectives from which to analyse 

relationships, hence this section reviews a few of them. 

From a marketing perspective, relationships are developed considering 

the competitive advantage principle, and are particularly important if an 

AFS is set under market forces (Street, 1990). This means seeking to 

utilise the strengths of all the organisations in an extended value chain, 

including diversification. This perspective can be led by the ownership 

model, as Porter (1985. 1990) suggested, or by a co-responsive model 

(Christopher, 2004). Value chain focuses principally on the creation of a 

market-driven supply chain. Therefore, it is necessary to understand the 
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value preferences of key market segments, realign the organisations 
around the processes that deliver customer value, engage customers 
and suppliers in end-to-end process management, create cross-
functional teams to manage those processes, transform the 
management's role from 'command and control' to a 'process leadership', 
develop performance metrics to support cross-functional, customer 
driven processes, and promote multiple competencies in individuals 
(Kaplinsky and Morris, 2000; Fitter and Kaplinsky, 2001; Christopher, 
2004; Kaplinsky and Fitter, 2004). The complementarity principle has 
become more acceptable, considering the globalisation viewpoint. Thus, 
a network perspective is brought into consideration. Network embodies 
the bi-directional flows, lateral ties and paths that are often segmented 
and articulated, which contrast with the term 'chain' (Nassimbeni, 2004). 
Three characteristics are important: the agents (two or more) involved, 
which are legally independent but economically interdependent, the 
presence of an exchange relationship, and the modalities of exchange 
governance (Nassimbeni, 2004). As the environment is very dynamic and 
changes over time, so the relationships are being transformed 
continually according to new requirements. Some of these changes 
result from a continuous evolution in technology such as, information and 
communication technology, transportation systems, etc. However, 
organisations do not perceive these signals as quickly as the 
environment changes. 

The managing of information is the key to react and then survive (Naim 

et al., 2004). Relationship involves human behaviour exchanges, so 

three perspectives are called for: complexity, learning, transparency and 
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ethics. The first refers to the complexity of this permanent closer 

integration between suppliers and customers, a complexity measure Is 

used to compare the information required to describe a system 

(Sivadasan et al., 2004). Learning perspective focuses on the use of 

human abilities to survive in organisations, generally called learning 
« 

capability (Besant, 2004), and finally transparency and ethical 

perspective has been employed in the study of the equal distribution of 

benefits and obligations between agents and the environment 

(customers) (Lamming, 2004; New and Westbrook, 2004). The green 

perspective has become very important in recent times, not only because 

we now can see and correlate our decision-making actions with the 

impacts directly related to both human and natural spheres but also the 

proactive attitude that is awarded by the extended stakeholders, 

especially customers and the government. An environmental 

management orientation takes place in the daily base activities of the 

supply chain (Katz et al., 2003; Klanssen and Johnson, 2004). 

This "systems" view permits a move from a narrow view which 

concentrated mainly on 'activities" (production and/or post-harvesting 

activities) to an expanded view which includes group of organisations 

that participate in all the different activities (e.g., farming, transportation, 

processing, distribution, etc.) required to supply food to the final 

consumer (Street, 1990; Solleiro and Valle, 1996). From this extended 

perspective, many scholars provide new definitions and approaches to 

study 'agro-food systems' (Solleiro and Valle, 1996; New and Westbrook, 

2004; Valle, 2004; Stadtler and Kilger. 2005). Table 2-2 provides a 

selective summary of various terms, its organisations and type of 
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interactions considered in the study of A F S . This summary provides 
useful information about the way A F S are analysed. 

Table 2-2. Approaches to analyse AFS 

A U T H O R S TERMS ORGANISATIONS INTERACTIONS 

Goldenberg, "agribusiness" Producers, processors, Social 
(1974) wholesalers, suppliers, 

governmental agencies 
interrelationships 
among organisations 

Friedland "one-food Considering national and Local and global 
(1987; 1994) product 

system" 
international organisations 
(producers, processors, 
wholesalers, suppliers, 
governmental agencies) 

interrelationships 

La-Gra "Agro-food Actors identified by Mostly technical and 
(1997) chains" production activities managerial 

Hopkings "Commodity Considering national and Social 
and chain" international organisations interrelationships 
Wallerstein (producers, processors, work as a chain 
(1986) wholesalers, suppliers, 

governmental agencies) 
and/or web 

Oliver and "Supply chain All organisations Construction of 
Weber nianagement" supply chains 
(1982) 

Source: after Solleiro and Valle. (1996); New and Westbrook, (2004); Valle, (2004); Stadtler and 
Kilger. (2005). 

The organisations of an A F S and their interactions are very important for 

this analysis. Many studies explore these operational management 

capacities in several A F S of developed countries (Folkerts and Koehorst, 

1997; Cox, 1999). However, there are few investigations in developing 

countries (Zylbersztajn and Pinheiro. 2003; Scherr, 2004), and A F S 

related tropical crops are almost avoided (Norman, et al . , 1984; Samson, 

1986; Solleiro and Valle. 1996; Cuevas, 2004). Therefore, this study 

emphasises the importance of drawing the attention to the agro-food 

systems in developing countries. 
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2.2.3. Anatomical perspective of an agro-food system 

One of the main tools for analysing an A F S has been to look at its 

structure and interactions. So the analysis of an A F S is carried out by 

depicting the interaction between organisations (Kaplinsky and Morris, 

2000; Eastham et al.. 2001; Zylbersztajn and Pinheiro. 2003). These 

diagrams have been called "chain maps" as they indicate which 

organisations or department is involved. The advantages of using this 

mapping tool are (Trienekens and Zuurbier, 2000): (i) to get a general 

overview of the A F S , and (ii) to trace the physical flow of products, 

information, and managerial controls between organisations. 

Storer et al. (2003) revises these mapping tools by classifying them into 

different levels, (i) A "Zero" level shows the interactions from supplier to 

further upstream in the chain or vice versa. This Zero level helps to 

identify different types of problem areas and opportunities for 

improvement. It is possible to add diagrams to show the frequency of 

interactions between industrial organisations. Interactions at this level 

concentrate on physical product flow and information flow without 

considering the inter-departmental relationships, (ii) "Multiple" level 

refers to a "chain map" which is broad in approach, since it tries to 

identify the departments and the organisational hierarchical positions 

which are involved in these interactions, (iii) "Process" level focuses on 

the identification of the key people and processes that are involved in the 

interaction. In brief, all these "chain maps" are used in an iterative 

manner. They are useful in demonstrating outcomes back to participants 
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which in turn permits the identification of the nature of problems and 
opportunities in those systems. 

Thus, this approach seems to be a robust way of analysing an A F S . It 

has already been argued that the analysis of A F S requires a further 

investigation, considering the different attributes that can be added in the 

attempt to understand A F S and to identify opportunities for improvement 

as well as the main obstacles of cooperation. 

As proposed before, there are different levels at which to study a supply 

chain. This study argues that such understanding can be known as an 

examination of a series of layers (e.g. functions, products, interactions). 

The use of this layer view is known as an anatomical perspective which 

has been very useful in several studies in biological science (Kapoor et 

al., 2003; Fung et al., 2005) and has started to influence social science 

(Jagdev and Thoben, 2001; Mendelson et al., 2003). This anatomical 

perspective will be developed by using the "chain mapping" tool. The 

development of the "anatomical perspective" is discussed in the Chapter 

3. 

2.3. Productivity Management 

In section 2.1 and section 2.2, it was highlighted that the patterns of food 

production and consumption are changing faster than ever. Several 

external factors explain some of these changes, and show that a 

changing and competitive environment will be the constant. Therefore, 

the internal configuration of an organisation plays an important role in 

adapting such environment. In fact, it is argued that the lack of a set of 
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appropriate strategies results in the exit of several organisations in the 
food system. Two questions arise on the lack of a set of internal 
strategies (i) what internal factors are important and (ii) how their 
interaction influences the overall performance. Agricultural production is 
a mosaic of scientific disciplines, and to keep a balance between such 
priorities of each scientific realm is a challenge. Therefore, the search for 
such internal factors requires a particular approach which pinpoints the 
influence of "organisational configuration" on the overall performance. 
"Productivity management" perspective is used to achieve this. Three 
main points are covered in this section: subsection 2.3.1 defines 
competition and competitive environment, subsection 2.3.2 focuses on 
efficiency, its definition and implication on performance analysis; 
subsection 2.3.3 concentrates on effectiveness, its definition and 
implications on performance analysis; subsection 2.3.4 discusses 
productivity definition and its implication on performance analysis, and 
also refers to productivity management approach, and its elements 
(variables) that influence performance. 

2.3.1. Competition and competitive environment 

The term productivity has become part of the economics and business 

jargon. This term explains how organisations succeed in a changing and 

more "competitive environment". Therefore, in this subsection, two main 

concepts are discussed: "competition" and "competitive market" in order 

to define "competitive environment". 
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Competition 

One of the main concerns in social science is the study of the 

satisfaction of human needs (Hausman, 1995). By studying this particular 

concern, the science of economics suggests that one of the most 

comprehensive models to explain the satisfaction of human needs is 

competition. That is explained colloquially by Stiglitz and Walsh (2006: 

26): "when producers, who compete with one another for customers, will 

offer consumers the desired products at the lowest possible price. 

Consumers also compete with one another. Only a limited number of 

goods are available, and they come at a price. Consumers who are 

willing to pay that price can enjoy the goods, but others are left empty -

handed." This basic competitive model implies a "self" regulated system 

which has been used as the main framework to guide how humans 

interact and satisfy their needs. 

To obtain a "self" regulated system, two core assumptions are required: 

rational choice and competitive market. Rational choice refers to the 

assumption that people weigh the cost and benefits of each possibility 

whenever they must make a choice. The rationalisation of both 

consumers and producers could be different but it must complement 

each other by maximising the benefits (Ballestero, 2000; Rickard, 2006; 

Stiglitz and Walsh, 2006). The second assumption is about the places 

where (self-interested) consumers and (profit-maximising) producers 

meet: markets. Thus, the optimum market for competition is that where 

the producers are "price takers", which simply means they have no 

influence on the market price. Producers take this particular position 

because they cannot raise their price without losing all sales, and at the 
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market price they can sell as much as they wish (Ballestero, 2000; 
Rickard, 2006; Stiglitz and Walsh. 2006). The main implication of this 
"se l f regulated system is to have a system which is efficient and fair. 
This implication will be discussed later in the following sections. 

Competitive environment 

Some disciplines have used competition as a model to study different 

social phenomena and therefore have proposed the use of new concepts 

to define the boundary where producers and consumers interact (Porter, 

1985, 1990; Chaffe, 1985; Miller 1987; Amboise and Muldowney 1988). 

In fact, since some concepts from the evolutionary approach support the 

competitive model, they were Introduced to extend this boundary (Baum 

and Sinh, 1994). This leads to a consideration of such a place as a 

"competitive environment". 

A "competitive environment" is appropriate because it emulates a free 

market economy. In such an environment, organisations interact with one 

another and this interaction allows them to meet their customers' needs. 

Sometimes the interaction encourages cooperation between 

organisations, but at others it results in very competitive actions which, 

in fact, force some organisations to exit the environment. The latter 

outcome is seen as a failure of this model (Calva, 2004). Therefore, 

many governments do not want to involve some of their industries in 

such competitive situation. This concept is very useful, since it includes 

not only the market but also the surroundings which also influence the 

decision of a producer and a consumer, and it will use in this study. 
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2.3.2. Efficiency 

Several indicators have been devised in order to measure the 

performance of economic systems (e.g. profitability, liquidity), and 

efficiency, effectiveness and productivity are some of the most appealing 

indicators (Ballestero, 2000). This section reviews the concept of 

efficiency by discussing Its definition, classification, and scope. 

As mentioned before, one of the main Implications of a competitive 

environment is the necessity to be efficient which in turn permits 

organisations to adapt and deal with such a competitive environment. 

What being efficient means, how efficiency is measured and what main 

implications arise from being efficient are some of the questions that are 

discussed below. Economics and management approaches are employed 

in order to scrutinise the term efficiency. 

As mentioned earlier, economists define efficiency in simple terms: 

scarce resources must not be wasted (Ballestero, 2000). This statement 

addresses the question of how any activity, which is done, can be better 

executed in order to improve resources use. And such improvement is 

highly related to the production technology which permits to the 

reduction of waste, defects, and claims, to increase the number of 

different products and their quality, among other outcomes (Rickard, 

2006; Stiglitz and Walsh, 2006). The development of mathematical 

models and empirical studies are still reshaping the definition, 

measurement and Interpretation of efficiency at theoretical and practical 

levels. For instance, Prokopenko (1987) proposed that efficiency means 

producing high-quality goods in the shortest possible time. Sumanth 
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(1998) explained efficiency as the ratio of actual output generated to the 
expected (or standard) output prescribed (e.g. actual production = 80 
units, and expected or standard production = 100, then efficiency = 0.8). 

. Actual 
Efficiency = 

Expected 

Lawlor (1985) suggested that "efficiency tells how well actually a needed 

output is generated from available input and indicates the use of 

available capacity". Efficiency measurement reveals the output to input 

relationship and the degree of use of resources compared with the total 

capacity (potential), so efficiency should tell where the inefficiencies lie. 

Efficiency = = ^^'P'^^ ^ P'^^^ . , + ^ 
Input Input Input 

Under an economics approach, theory is based on the assumption of 

optimising behaviour. Thus it Is assumed that producers optimise from a 

technical or engineering perspective by not wasting resources. In other 

words, this means that producers operate somewhere on the boundary, 

rather than on the interior, of their production possibility sets (Chiang, 

1985). Producers are also assumed to optimise from an economic 

perspective by solving some allocation problem that Involves prices. 

Under cost minimising, producers are assumed to allocate resources 

efficiently so as to operate on, rather than above, minimum costs 

boundaries, and similarly for producers seeking other economic 

objectives. However, for a variety of reasons not all producers succeed 
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in solving both types of optimisation problem in all circumstances 
(Rickard, 2006). 

As mentioned above, theoretical production analysis has always focused 

on production activity as an optimisation process. The basic tools have 

been the production function, the cost function, and the profit function, 

and so on. therefore, there are two main approaches to analyse 

productive efficiency. The first, parametric approach, has focused on 

central tendency, or average, or most likely relationships constructed by 

intersecting data with a function. This approach has dominated the 

production analysis, so a set of useful findings arose from Its 

implementation (Fare et al., 1994; Coelli et al., 1998). It has contributed 

to the comprehension of the measurement of efficiency In many strands: 

(1) to shed light on the dual relationship between the production function 

representation of a production technology and the minimum cost or 

maximum profit function representation of a production technology, i.e. 

duality In production, (li) to develop functional forms of the production, 

profit and cost functions, (ill) to measure technical change, and (iv) to 

shed light on multi-output production and distance functions (Coelli et a l . , 

1998). 

The second, non-parametric approach, has focused more on 

measurement rather than causation, because uncovering the pattern of 

efficiency comes first, and because the comparative advantage of this 

method lies with the measurement rather than hypothesising about 

causal factors (Fare et al., 1994). Koopmans (1951) and Debreu (1951) 

provided the first rigorous analytical approach to the measurement of 
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efficiency in production. Koopmans defined technical efficiency as a 
point in the commodity space as efficient whenever an increase in the 
net output of goods can be achieved only at the cost of a decrease in the 
net output of other goods. I.e. definition known as the Pareto-Koopmans 
which is an obvious similarity with the condition for Pareto optimality. 
Debreu, in contrast, defined the coefficient of resource utilisation as a 
measure of technical efficiency for the economy as whole, and any 
deviation of this measure from unity was interpreted as a deadweight 
loss suffered by the society due to Inefficient utilisation of resources 
(Fare et al.. 1994; Ray, 2004). Farrell (1957) made a path-breaking 
contribution by constructing a linear programming model which in turn is 
the same as the distance function proposed earlier by Shephard (1953). 
This model yields a numerical measure of the technical efficiency of an 
individual firm in the sample and also Identifies allocative efficiency as 
another component of overall economic efficiency (Fare et a l . , 1994; 
Ray, 2004). All this has permitted researchers to shed light on producer 
behaviour. 

There are three main definitions of efficiency (Fare et al . , 1994; Coelli et 

al., 1998; Cooper et al., 2000; Zhu, 2003; Ray, 2004): (i) Technical 

efficiency: reflects the ability of a firm to obtain maximal output from a 

given set of inputs, (li) Allocative efficiency: reflects the ability of a firm to 

use the Inputs in optimal proportions, given their respective prices and 

the production technology, (ill) Overall efficiency: refers to the 

combination of technical and allocative efficiencies. 
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The calculation of efficiency measures is based on different assumptions 

and some of the most Important are depicted below: 

ASSUMPTIONS OPTIONS DESCRIPTION 

Technology 
Constant returns to 
scale 

Constant linear piece\Anse representation of 
technology Technology 

Variable returns to scale Convexity piecewise representation of technology 

Input or Output 
oriented Input oriented 

Aiming at reducing the Input amounts by as much 
as possible while keeping at least the present 
output levels 

Input or Output 
oriented 

Output oriented 
Aiming at maximising output levels under at most 
the present input consumption 

Input or Output 
oriented 

Additive model 

Dealing with the input excesses and output 
shortfalls simultaneously in a way that maximises 
both 

Source: Fare et al.. 1994; Coelli et al.. 1998; Cooper et al., 2000; Zhu. 2003; Ray, 2004 

An efficient organisation could be inefficient, once a more efficient 
> 

organisation is added in the set of organisations analysed or the 

efficiency of other organisations Increase across time (Cooper et al., 

2000; Zhu, 2003; Ray, 2004). This particular characteristic Is known as 

relativeness and permits efficiency to be an excellent benchmark. 

Nevertheless, the methods for calculating efficiency bring other problems 

(such as the selection or exclusion of important inputs and outputs may 

bias the results, the efficiency scores are only relative to the best 

organisations in the sample), so the addition or reduction of 

organisations may reduce efficiency, there may be measurement error in 

the data and not accounting for environmental differences both physical 

and regulatory may give misleading results. However, as Coell i et al. 

(1998) recommend efficiency can provide valuable information in many 

situations only if one pays careful attention to the Issues mentioned 

above. The calculation of these efficiency scores can be computed by 

commercial programs, so the possibility of application has recently 

expanded. 
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The main outcome of being efficient is to "create value", and there are 
three relevant implications regarding such an outcome (Rickard, 2006). 
First, the creation of value starts by transforming inputs into outputs by 
considering the best practice. The achievement of an organisation's 
goals is subject to the quality of resources that the organisation has at its 
disposal and in particular the quality of Its management resources 
(Rickard, 2006). Second, the creation of value is an on-going process. 
That is efficient organisations are permanent seeking new ways to be 
more efficient in order to achieve their goals. Such behaviour arises from 
three main assumptions (Rickard, 2006): the scarcity of the resources, 
the competitive environment, and the persistence of organisations to 
survive. Third, the creation of value is heterogeneous among 
organisations (Cooper et al., 2000; Zhu, 2003; Ray, 2004). That is 
efficient and inefficient organisations co-exist. Some studies show that 
inefficient organisations are less likely to cope with a competitive 
environment and therefore they do not survive and exit from it. Other 
studies, however, show that in spite of lower efficiency values, 
organisations endure the competitive environment. Whilst, this 
particularity shed light on competition mechanism and the evolution of 
organisations into competitive environments, it also highlights a limitation 
of the creation of value approach and suggests that an organisation 
could be inefficient at some point, but must be effective (Rickard, 2006). 
Effectiveness, therefore, is brought Into the discussion as a 
complementary approach that permits organisations to cope and deal 
with competitive environments. 
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2.3.3. Effectiveness 

Considering some authors efficiency does not guarantee that an 

organisation's customers will be prepared to pay a price for its output 

that covers the costs of production; Indeed, customers might not be 

prepared to buy its products at any price (Prokopenko and North, 1997; 

Monga, 2000; Rickard, 2006; Stiglitz and Walsh. 2006). An "effective" 

organisation Is when its resources are aligned with the markets in which 

demand for its products Is highest. In practical terms, another core goal 

of an organisation is to address effectively the needs of the consumers. 

Nevertheless, effectiveness has been defined In different ways. 

Prokopenko (1987) define effectiveness as the degree to which goals are 

attained. Lawlor (1985) considers that effectiveness compares present 

achievement with what could be done if resources were managed more 

effectively. This concept includes an output target achieving a new 

standard of performance, or potential. Sumanth (1998) suggests 

effectiveness involves determining the relevant (right) goals or objectives 

first and then achieving them. Other authors propose that effectiveness 

could be analysed by looking at the capture of value that an organisation 

creates by means of effective price strategies (allocation). This leads to 

use the term of allocative efficiency (Coelli et al . , 1998; Cooper et al., 

2000; Zhu, 2003; Ray, 2004). When market prices of inputs and outputs 

are available one can use them to measure the level of economic 

efficiency of a firm (Farrell et al., 1994). The minimum cost of producing 

the observed output level of an organisation can be obtained from the 

optimal solution of the relevant cost-minimisation problem. The ratio of 
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this minimum cost and the actual cost of the organisation measures Its 
cost efficiency, which can be decomposed into two separate factors 
representing Its technical and allocative efficiency, respectively. The 
main difference between both measures relies on the fact that whilst 
technical efficiency provides a set of efficient organisations which can 
share the solution line, allocative efficiency provides a unique solution as 
a result of the either the minimisation of costs, maximisation of outputs, 
or both (Coelli et al., 1998; Cooper et al., 2000; Zhu, 2003; Ray, 2004). 

From this discussion, it seems that a managerial approach emphasises 

the achievement of desired right set of objectives. Such objectives would 

include market share, innovation, physical and financial resources, 

profitability, manager performance and development worker performance 

and attitude, public responsibility, among others. In contrast, with an 

economic approach, effectiveness ultimately comes down to setting the 

correct price for products. 

The main outcome of being effective Is to "attract value from the market", 

and there are two core implications related to such outcome. First, in 

order to capture value from the market, organisations have to know the 

customer needs. This, however, has become more complex as the 

"needs" start to mix with "wishes" which cover ethical, beauty, 

environmental aspects (Prokopenko and North. 1997; Sumanth, 1998; 

Monga, 2000; Rickard, 2006). Furthermore, information about customer 

is Incomplete or simply not available for producers. Therefore, many 

authors refer to effectiveness as the process of building knowledge and 

understanding of current and potential customers which permit 
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organisations to make customers aware of how their products' attributes 
align with customers' demand, and to construct a reputation that will help 
the firm maintain demand for its products over the time (Porter, 1985, 
1990; Prokopenko and North. 1997; Monga, 2000). Second. In order to 
capture value from a market, organisations interact with other 
organisations. Competition and cooperation are the main types of 
interaction. Under a competitive environment, organisations are 
regulated by competition. Therefore, a special issue In business studies 
is to learn how to deal with competitors. It is argued that understanding 
competitors provides valuable information about how to attract more 
value from the market and several studies clarify the Importance of such 
competitors* knowledge (Rickard, 2006). On the other hand, considering 
a supply chain perspective many producers become consumers as well 
(Trienekens and Zuurbier, 2000). Price is still a key instrument to 
effectively obtaining a sale. However, in order to guarantee a successful 
interaction between these particular buyers and sellers there are other 
attributes which play an important role (i.e. loyalty, incentives, 
information) (Trienekens and Zuurbier, 2000; Rickard, 2006). 
Cooperation could also involve competitors. Such interaction permits 
competitors to obtain a better outcome by engaging in cooperation rather 
than ruthless competition. Brandenburger and Nalebuff (1996) have 
coined this behaviour, co-opetition. Nevertheless, the outcome arrived at 
by adjusting behaviour to take account of the responses of rivals is not 
necessarily the best outcome for consumers. Hence, as Rickard (2006) 
points out the use of legislation Is very important to prevent one 
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organisation, or group of organisations acting in concert, from 
dominating a particular market (e.g. price collusion). 

Therefore, given the uncertainty surrounding the development of new 

products and processes, the cost efficiencies associated with economies 

of scale and the longer-term damage inflicted by price wars, it is 

fundamental for organisations to manage effectively the attraction of 

value (Porter. 1985, 1990). 

Productivity 

Under a competitive environment, a business strategy called price 

recovery, in which the costs of production/operations, plus a profit 

margin (usually determined by what the market can bear), are simply 

passed on to customers, has been changed. Hence, It has become a 

necessity for organisations to be more productive if they are to survive 

and compete, rather than just only to rely on price recovery (Prokopenko 

and North, 1997). The scenario just described Implies that organisations 

also need to modify the way they measure their performance. Instead of 

just measuring profitability, which may be driven mostly by price 

recovery, there Is a need to know whether an organisation is able to 

produce more and/or better products and services with relatively fewer 

resources to be competitive which leads a focus on productivity. 

Productivity is an indicator which unravels the performance of a system. 

The system performance Is based on the ratio of the output(s) that a 

system produces to the input(s) that the system uses (Sumanth, 1998). 
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PRODUCTIVITY = ^i^^ Input (s) 

Considering the type of outputs and inputs used, this definition can 

provide different results, which can be either dimensional or non-

dimensional. Input and output values can be single or composite, and 

this refers to a classification of productivity: partial and total (Table 2-3). 

Total productivity is very relevant if one wants to Integrate "all" the 

factors involved in the system. This is possible by transforming inputs 

and outputs into similar values i.e. monetary value (Coelli et al . . 1998). 

Table 2-3. Classification of productivity 

Single Output Multiple Outputs 

Single Input Production per Hectare Production value per hectare 

Multiple inputs Production per total costs Production value per total costs 

Source: Adapted from Polan, 1995. FAG. 1997; Turrent et aL, 2005. 

These basic productivity measurements are widely used at firm level, 

because organisations are more likely to use standardised performance 

Indicators. These indicators can be a combination of technical and 

economical terms. These indicators are provided by suppliers, empirical 

experience, official regulations, buyers, etc. Therefore, it is also a 

possible to find standardised lists of performance indicators (Ahlstrand. 

1990; Bernolak, 1997). 

The study of basic productivity measures has provided useful information 

about the performance of organisations and countries. However, It is 

argued that such basic measures may mislead the real performance 

(Prokopenko, 1987; Prokopenko and North, 1997; Sumanth, 1998; 

Monga, 2000). Therefore, it is suggested to consider the total factors (i.e. 

inputs and outputs) in the calculation of productivity. This leads an 
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Introduction of the term total factor productivity (TFP). TFP is based on 
three main properties (Prokopenko, 1987; Coell i et al.. 1998): (i) relative, 
(ii) aggregative, and (iii) compatible. Relatlveness is a property which 
refers to the changes of productivity. These changes arise from the 
internal elements (I.e. input-outputs), time, and external elements (e.g. 
other organisation's productivity performance, environmental factors). 
Relativeness permits productivity to be compared. Another property of 
productivity Is aggregation. Productivity can be constructed of single or 
multi or total Input-output elements. However, only the total level of 
aggregation provides useful information to analyse different layers (i.e. 
organisations, sectors, countries). Finally, productivity can be a standard 
measure by selecting specific inputs and outputs. The comparison across 
time and among organisations Is possible. From these properties, 
different methods of calculation and new approaches of interpretation 
have been developed and implemented to analyse T F P . 

Index numbers are the most commonly used instruments to measure 

changes in levels of various economic variables. There are various 

formulae in the index number literature (such as the Laspeyres, Paashe, 

Fisher, Malmquist and Tornqvlst index numbers) which serve on the 

construction of price and quantity index numbers (Coelli et al . , 1998). 

Quantity index numbers formulae are applied to Input and output data 

leading to quantity index numbers which in turn are used in measuring of 

total factor productivity in the form of a T F P index. The TPF index 

provides a measure of output change over a given period net of input 

quantity use over the same period. For a long period of time, and even 

now, some empirical economists have interpreted the T F P index as a 
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measure of technical change or progress that has taken place over time. 
Nevertheless, this interpretation has not been fully justified, because this 
TFP index does not provide sufficient information to know what was 
improved (worsened), what external elements influenced a change of 
performance, what other factors (i.e. input output) are needed to fully 
evaluate the performance (Coelli et al . , 1998). One of the main 
assumptions on which to base a calculation of a TFP index Is that all 
organisations are efficient and therefore it Is of little Interest to analyse 
input and output separately because changes arise from a technological 
improvement (Coelli et al., 1998; Ray, 2004). Nevertheless, other studies 
decompose TFP to study efficiency (i.e. technical, allocative). so this 
also permits researchers to complement some of the restrictions of 
cross-sectional nonparametric methods (Farrell et al., 1994). 

Productivity analysis is important for performance improvement. Even as 

a separate element, it is a very effective tool for decision-making at all 

economic levels. The success of productivity measurement and analysis 

depends largely upon a clear understanding by all parties concerned 

(e.g. enterprise managers, workers, employers, trade union 

organisations and government institutions) of "why" productivity 

measurement Is Important for the effectiveness of the organisation. The 

answer is that it Indicates where to look for opportunities to improve and 

also shows how well improvement efforts are faring (Prokopenko and 

North, 1997). At organisational level productivity is measured to help 

analyse effectiveness and efficiency. From above, It is clear that there Is 

a number of approaches to productivity, how to measure productivity and 

most Importantly what information is obtained. 
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Efficiency, effectiveness and productivity are useful indicators to analyse 
the performance of an organisation and how to respond practical and 
academic questions: (i) a particular organisation has lower performance 
relative to other organisations in an industry, sector or country, (11) why 
may this be so? It could be due to the existence of one or more 
organisations with higher performances, omitted variables, quality 
difference in inputs and outputs, measurement error, unused capacity 
due to lumpy investments, environment i.e. physical or regulatory. 
Therefore, the measurement of performance by using these indicators 
would be somewhat slippery, especially if one wanted to develop a 
competitive strategy. Information, then turns quite scarce or inaccurate, 
everyone wants to protect its "advantage" (e.g. technical, managerial, 
collusive) (Porter, 1990; Rickard, 2006; Stiglitz and Walsh, 2006). 
Furthermore, although it may be clear where to make an Improvement 
(i.e. input-output-orientation), it is still obscure how to achieve the 
improvements (i.e. management). Therefore, a managerial approach 
concentrates more on what drives the performance and how to achieve 
an improvement rather than the calculation of the performance 
(Prokopenko and North, 1997). 

2.3.4. Productivity management perspective 

Once facts have been found and analysed, and causes been established 

and verified, the next important task is to enhance existing productivity 

performance which Is a lengthy process. At the operational level, it 

requires developing solutions, choosing the most pertinent solutions and 

to Implementing them. However, all this becomes more complicated in 
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the real world and taking an incorrect decision sometimes causes 
struggles In the organisation (Prokopenko, 1987; Pritchard, 1995; 
Monga, 2000). 

Organisations normally carry out their improvement activities 

themselves. However, this is not always the rule, and nowadays many 

organisations ask for external support for improvement that Includes 

evaluation, design, and implementation. Many of these improvement 

alternatives come from the private sector, research and development 

centres, and government (Prokopenko, 1987). 

The Improvement can comprise of technical, economic and social tasks. 

Technical tasks are associated with hardware elements in all areas 

(production, administration, sales, etc.). Social tasks embody human 

resources which nowadays play a vital role not only in the improvement 

process but also in seeking regular improvement. The production of 

value and its distribution in throughout the system (and recently to other 

stakeholders: clients, government, actionists) is one of the economic 

tasks (Pritchard. 1995; Monga. 2000). 

The productivity concept provides a systematic way of constructing a 

performance indicator. The following step is to analyse whether there are 

differences across the time, or between indicators of other organisations, 

but most Importantly to find out what factors drives such changes. 

Productivity management achieves these Important steps by employing 

three theoretical approaches: constraint optimisation, incentives and 
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contracts, and heterogeneous resources (Prokopenko and North, 1997; 
R ickard , 2006). 

Constraint opt imisat ion is related to the Neo-c lass i ca l e c o n o m i c 

paradigm. This approach states that per formance is obta ined by the 

grade of specia l isat ion of an organisat ion, the maximisat ion of benefi ts, 

and the considerat ion of part icular condi t ions such as rat ional thinking, 

perfect information and compet i t ion (R ickard , 2006). Th is approach has 

been very useful in explain ing the di f ference between per formance 

indicators and the key factors that inf luence such per fo rmance. In fact, 

most di f ferences have been exp la ined in terms of ef f ic iency, so the 

minimisation of inputs in an organisat ion is a must in order to ach ieve a 

high level of per formance. Thus technology is one of the main factors in 

achieving high levels of ef f ic iency, and in turn a better per formance. 

Technolog ica l change, however, impl ies the deve lopment of a set of 

manager ia l dec is ions at any level from government to a s ing le 

organisat ion, and such dec is ions include different aspec ts s u c h as 

funding, administrat ion, generat ion and transfer, etc ( F A O , 1997). Thus , 

this approach provides a good starting point for where to look for 

productivity improvement, but in pract ical terms, it needs a ref inement as 

many aspects are included under such technologica l factors. 

The optimisation focus also has some l imitations, as the wor ld is 

character ised by uncertainty and bounded rationality. Incent ives and a 

contracts approach s e e m s to have the answer about how an internal 

structure of an organisat ion in f luences per formance. Th is app roach , 

based on the governance parad igm, states that the structure, incent ives 

65 



Chapter 2. Literature Re%4ew 

and contracts are a lso key factors in enhanc ing productivity. In fact, 
higher per formances are related to create heterogenei ty, as this is one of 
the main strategies to differentiate an organisat ion under imperfect 
markets. Th is approach , however, concent ra tes on a part icular 
environment: competi t ive. Without this essent ia l condi t ion an 
organisat ion s e e m s to be stagnated (Monga , 2000) . 

Final ly, the heterogeneous resource approach which comes from the 

competence paradigm expla ins that knowledge resource is the key factor 

to improve the organisat ional per formance. The way this resource is 

created, stor ied, and uti l ised provides an organisat ion with an advantage 

over others, and permits it to real ise how it c h o o s e s its resources which 

under the governance paradigm is not fully c lear (Ne lson , 1996). 

It is suggested that none of these approaches to the organisat ion 

amounts to a complete explanat ion of the productivity d i f fe rences and 

also a full identif ication of the driving factors of productivity. But a 

combinat ion of such approaches will provide a better understanding of 

productivity management . The next sect ion exp la ins what factors are 

important to enhance per formance. 

Productivity management factors 

Consider ing the above approaches used by productivi ty management to 

analyse the d i f ferences of per formance and to identify the driving factors, 

there are three "productivity management" factors that inf luence 

organisat ional per formance posit ively: technology, compe tences , and 

operat ional c l imate (Prokopenko and North, 1997; R ickard , 2006). 
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Technology provides the opportunity to be efficient, competence ensures 
the ability to be effective, and organisational environment creates the 
desire to succeed and keep productive (Figure 2-3). 

Figure 2-3. Productivity management factors and their contribution towards 

performance 

^Terformanc 

Technology Competences 

Opportunity Ability 

Operational Climate 

Desire 

Source: Adapted from Prokopenko and North. 1997 

Each "productivity management" factor needs more precision as there 

are different aspects that each one can cover, and in turn each aspect 

can also be measured by a set of different variables. This section 

focuses on a review of key aspects of each 'productivity management" 

factor related to agro-food systems 

Technology 

A constraint optimisation approach helps to highlight the Importance of 

technology as a key factor which provides the opportunity to be efficient 

and In turn to enhance performance. Questions such as what aspects of 

technology have a core contribution to Improve performance (e.g. 

funding, R&D, Inputs, process), how this Is measured (e.g. raw, indices, 

monetary values), and what other conditions are taken into consideration 

(e.g. time, geography, industrial level and layer) are discussed below. 

67 



Chapter 2. Literature Review 

There are different aspects based on technology factor: inputs (e.g. 
labour, mater ials, energy, information), research and deve lopment 
investment (R&D), exogenous and endogenous technica l change , 
knowledge capital (high tech, human, and R & D capital) , pr ivate and 
public R & D , substitut ion of labour based on cap i ta l , etc (Pau l . 2000). 
Many of these aspec ts have been ana lysed under the part icular 
condit ions of the neoc lass ica l approach (e.g. profit maximisat ion) , but 
other authors propose an explorat ion of these aspec ts by cons ider ing 
new boundar ies which are more f lexible ( P a u l , 2000). S tud ies a lso 
include analys is of the next layer of the food industry, converg ing on the 
importance of R & D ; knowledge capital s e e m s to be signif icant to expla in 
productivity variabil i ty in the food industry (Pau l , 2000). In brief, the 
character isat ion of the technical change is fundamenta l in the literature 
on productivity determinants, however it is a lso perhaps the most 
difficult. 

It is c lear that the creat ion of new technology or the implementat ion of 

such innovative products (or serv ices) in f luence per formance. However , 

in the agricultural sector, the activity of technology transfer sti l l p lays an 

important role (Bucket, 1988; Dal ton, 1982; Downey and E r i ckson , 1987; 

Po lan , 1995; Turner and Taylor, 1995). S i n c e agriculture is based on an 

exogenous innovation base , most agricul tural organisat ions depend on 

R & D institutions to acquire new products and p rocesses which permit 

them to improve their per formance (Dal ton, 1982). Thus , di f fusion activity 

has an important role in successfu l ly t ransferr ing the new technology, 

and is normally carr ied out by an ex tens ion serv ice control led by the 

government (Po lan , 1995). At first sight, this s e e m s to be a 
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straightforward p rocess without any impediment , however, as many 
authors have pointed out dif fusion has not been an easy task. Low levels 
of adopt ion are more likely to happen espec ia l l y in deve lop ing countr ies 
(Mata, 1982). On the other hand, this technology "generat ion-transfer" 
pattern has also changed . Nowadays , some private organ isat ions carry 
out several innovation activit ies which are related to an inc rease in 
biological y ie lds, i.e. grain, milk, meat. etc. Here , di f fusion is integrated 
to the cost of the new input. 

Techno logy encourages an increase in the productivity of many 

agricultural activit ies such as soi l preparat ion, seed ing , crop protect ion, 

harvest ing, among others. However , there are severa l crops that still 

need a large amount of labour, espec ia l l y for perennia l t ropical c rops in 

developing countr ies (Norman, et a l . . 1984; S a m s o n , 1986). A s Bucket 

(1988) and Dalton (1982) suggested most agricultural sys tems are led by 

a single owner, so labour div is ion is charac ter ised by being sma l l - sca le 

and owner -managed, so there are two main sou rces of labour force: 

internal when it comes from family members , and external when it c o m e s 

from outside and Is normally paid by the farmer. The al locat ion of both 

labour types must be on an efficient bas is . The measurement of this 

important input is normally ca lcu lated on the cost of the activity. 

However, it still represents a cha l lenge for researchers , as many farmers 

do not record their act ivi t ies, and some act ivi t ies vary dramat ica l ly 

consider ing the crop season condi t ions (Mata . 1982; Po lan . 1995). 

In brief, new technology (hereafter ca l led innovation), d i f fusion and 

labour are key aspec ts that inf luence the per formance of an organ isa t ion , 
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SO they are included in the deve lopment of the f i tness appra isa l 
instrument. 

Competences 

It was d i scussed that the heterogeneous resource approach s h e d s light 

on how an organisat ion deve lops the abil ity to be effect ive. Wha t aspec ts 

of competences have a core contr ibut ion to improve per formance (e.g. 

ski l ls , exper ience, co-operat ive rout ines), how this is measured (e.g. raw, 

indices, monetary va lues) , and what other condi t ions are taken into 

considerat ion (e.g. t ime, geography, industr ial level and layer) are some 

of the aspec ts that are be d i scussed next. 

The bas ic labour skil l in any organisat ion starts from the educat ion level , 

and it is postulated that the more qual i f icat ions a person has the higher 

performance an organisat ion obta ins. Agr icul ture has a lso moved from 

the use of unski l led, through semi-sk i l led to highly ski l led labour. 

However, in many countr ies, espec ia l l y in deve lop ing countr ies, there are 

still huge educat ional gaps , so rural a reas have the higher leve ls of 

i l l i teracy, and the lower level of schoo l ing years . It is argued that such 

low educat ional levels limit the deve lopment of agricultural product ion 

(Mata, 1982; Po lan , 1995). 

Severa l agricultural crops are based on empir ica l knowledge, which in 

many c a s e s has been complemented or subst i tuted by exogenous 

training (i.e. extension serv ices) in order to inc rease agricul tural 

per formance. There is still a debate about the pert inence between 

endogenous and exogenous knowledge, cons ider ing the new cha l lenge 
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of susta inable product ion. The recognit ion of both knowledge sou rces 
s e e m s to be more useful to find the best way to improve per fo rmance, 
and this is espec ia l ly important in perennia l t ropical c rops (Norman, et 
a l . , 1984; S a m s o n , 1986; Wei r and Knight. 2004; 2006). 

Under a highly competi t ive envi ronment, organisat ions need to acquire 

and deve lop marketing capabi l i t ies but have agricultural o rgan isa t ions 

been success fu l in doing th is? The answer is controvers ia l , on the one 

hand, many organisat ions are acquir ing market ing capabi l i t ies by 

consol idat ing farmer unions, food industr ies, etc; on the other hand, 

there are several farmers that do not even know who c o n s u m e s their 

products, as they are the last l inkage in a long supply cha in . T h e 

empir ical results, however, suggest that market ing and techno log ica l 

capaci t ies are needed to adapt to this g lobal isat ion era (Sw innen et a l . , 

2000; Sp ie lman , 2007). 

Most of the farming systems are family bus iness units, and they are 

inf luenced by the dynamic of such family members . A s d i s c u s s e d before, 

family members constitute an avai lab le source of labour, but it is a lso 

argued that they represent a source of ex tended knowledge, espec ia l l y if 

the family members are acquir ing further qual i f icat ions, and a l so 

represent a source of motivation from which a farmer mainta ins a 

productive impetus (Po lan , 1995). Efforts to quantify this internal and 

dynamic inf luence are summar ised and d i scussed by We i r and Knight, 

(2004) who indicate that some researchers have attempted to study the 

importance of the tacit knowledge of per formance, but little has been 

done to integrate it with "organisat ional conf igurat ions". 
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In brief, ski l ls and knowledge have an impact on the g lobal per formance 
of an organisat ion. They can change the structural pattern of a sector, so 
they are included in the development of the f i tness appra isa l instrument. 

Operational climate 

A n incentive and contracts approach he lps us to expla in how an 

operat ional cl imate is fundamental to the des i re to s u c c e e d and keep 

product ive. What aspects of operat ional c l imate have a core contr ibut ion 

to improve performance (e.g. structure, vert ical integrat ion, imperfect 

information and contracts), how this is measured (e.g. raw, ind ices , 

monetary values) , and what other condi t ions are taken into cons idera t ion 

(e.g. t ime, geography, industrial level and layer) are some of the 

quest ions d i scussed below. 

There are different aspects that are to be cons idered on this governance 

paradigm. Vert ical integration is one of the most important and its 

re levance covers most of the food supply cha ins . At a pract ical level , 

vert ical integration focuses on : (i) where an organisat ion is located in a 

value cha in , (ii) who is the next l inkage, and (iii) what cont racts and 

incent ives are needed to maintain this t ransact ion exchange . Th is 

understanding sheds lights on the inf luence between the t ransact ion 

exchange pattern and the per formance of the organisat ions (i .e. sel ler 

and buyer), and in turn expla ins why a fai lure on sett ing appropr iate 

t ransact ion condit ions leads to a move from one posit ion of the value 

chain to another. The explanat ions of such movements are not a lways 

based on the discrete side of a t ransact ion exchange , but on the 

relational s ide. This finding s e e m s to be more useful in order to deve lop 
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a long term and win-win agreement which in the food sector s e e m s to be 
a more appropriate strategy (Schmi tz , 2000) . 

Diversi f icat ion is another important aspect which highlights the multi-

product scheme of an organisat ion. Tradi t ional agriculture is b a s e d on 

diversity pr inciples, and this d imin ishes the inherent risk of agr icul tural 

product ion. There are still many farming sys tems which are rather more 

diversi f ied than intensif ied. This condi t ion in f luences the per formance of 

each productive system (e.g. c rop, catt le). The food industry is another 

example where the diversity strategy is being implemented. Th i s diversity 

has been measured consider ing the different products, their cos ts and 

revenues. There is still a debate about the ef f ic iency of such d iverse 

sys tems, but their ex is tence, and even more their grov^rth, br ings into 

considerat ion their high level of e f fec t iveness (P ineda , 2004) . 

Both vert ical integration and diversi f icat ion are core aspec ts in the ' 

incentive and contract approach. They inf luence the per formance and in 

turn the structure of a value cha in . There fore , both will be taken into 

considerat ion to develop the f i tness appra isa l instrument. 

AFS productivity 

The productivity concept is part icularly important in agr icul ture. 

Productivi ty measures in agriculture are: the crop or l ivestock y ie ld, 

meals produced per machine or per hour, profit per hectare or per 

farming sys tem. This percept ion is still very powerful not on ly in 

academic educat ion in agriculture but a lso at an operat ional level in 

farming and process ing (Po lan , 1995). Ef f ic iency has b e c o m e the most 
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common interpretation of productivity in A F S . However , there are other 
different v iews which inf luence A F S : e f fec t iveness, value a d d e d , 
sustainabi l i ty, etc. This subsect ion rev iews some of these 
interpretations. 

A F S has been using productivity as an ef f ic iency indicator. Th i s term is 

simple but a lso very powerful. The s u c c e s s of both agricultural and food 

industry is measured using this concept (Po lan , 1995). Ef f ic iency has 

been a strategic tool for organisat ions. N o w a d a y s , they invest in severa l 

resources in order to increase their ef f ic iency. S u c h sou rces could 

include support for research and deve lopment (R&D) , acquir ing patents, 

f inancing of university research programs, training of human resources , 

etc. Ef f ic iency not only depends on phys ica l but a lso on soc ia l aspec ts 

(Cuevas , 2004). For example , an agricultural researcher c a n develop a 

maximum yield of a crop which is three or four t imes higher than that of 

the most success fu l farmer, but the researcher c a n never take advantage 

of this information because of the costs and the condi t ions in which 

he/she obtained that y ie ld. A process of transferabi l i ty, val idat ion and 

adaptat ion to the farmer is required. Otherwise , the A F S turns inefficient 

(Jongen and Meu lenberg , 2001 ; Z e p e d a , 2001) . Sc ient is ts and 

managers work to reduce ineff ic iency or try to keep it to a min imum leve l . 

But ef f ic iency does not guarantee s u c c e s s , as market ing scho la rs state 

(Stanton and Futrel l , 1987): 'without sa les nothing happens ' . 

Low productivity a lso means product ion of goods that are not required by 

customers. G o o d s and serv ices must be des igned and produced in a 

way that sat is f ies customer requirements for reliabil i ty, durabi l i ty, price 
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and del ivery. Therefore, management act ions which are not related to 
the customer are meaning less (Monga . 2000) . The organisat iona l 
survival through del ivering pertinent products and serv ices is much more 
than a mere reduction in ineff ic iency. Therefore ef fect iveness must start 
with an understanding of who the cus tomers are. what they n e e d , why 
they need the products, how they use them, and what price they are 
prepared to pay for those products (Pr i tchard. 1995). Fur thermore, A F S 
are asked to be effect ive in supply ing cus tomised products. T h e s e 
particular products show the importance of cus tomer bargain power. Th is 
market power is expla ined as a chain reversa l , which is def ined as a 
move from product ion-driven supply cha ins to market-dr iven supp ly 
(Folkerts and Koehorst , 1997). 

Al though it is a spec ia l case of e f fec t iveness , va lue added has an 

important p lace in A F S . First, value added works by l inking 

organisat ions in a win-win relat ion. Th is re lat ionship inc ludes many 

organisat ions from producers, through suppl iers to retai lers and each 

organisat ion adds value to its product or se rv ice . Th is perspect ive 

includes development of innovative products or se rv ices (Cox , 1999; 

Goodhue and Rausse r . 2003). Va lue added represents the weal th 

generated by a firm. Owners and emp loyees share a part of the value 

added. Th is viewpoint represents a departure from the convent ional 

concept in which workers are treated as a cost (Monga , 2000) . It ref lects 

the notion that emp loyees are partners in the organizat ion and have a 

share in the value generated inside the company . Va lue added can be 

increased either by improving value to cus tomers ( increasing sa les ) or by 

reducing waste and costs (Cox, 1999). 
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Productivi ty is concerned about other ou tcomes ( A P O , 2002). The 
residue of production ( including t ransforming, t ransport ing, t rading, etc) 
has been regulated by governments so far. However , cus tomers are now 
much more concerned about product ion and consumpt ion of food . 
Al though this concern covers a smal l proport ion of the world market, 
A F S s have been putting in strategies and act ions to take advantage of 
this cultural change (Rayno lds , 2004; Hamprecht and Cors ten . 2005) . 
The organizat ion has the principal obl igat ion to deve lop safe and healthy 
working condi t ions (Monga. 2000). Organ iza t ions can a lso poss ib ly help 
to develop human resources and to ga in exper ience. S u c h ga in in 
exper ience inf luences the attitude of emp loyees towards the organ iza t ion 
and the job. which in turn affects per formance. A good , enjoyable and 
satisfying exper ience leads to posit ive att i tudes, thereby motivat ing 
employees to increase per formance (Batenburg and Rutten, 2003) . 

Productivity must a lso be related to the concept of quality. In fact, many 

productivity indicators have been integrated in a quality sys tem that 

nowadays works as a standard guidel ine at international leve l . Th is 

system permits one organisat ion to be dif ferentiated from other, thereby 

ensuring surv ival . Many A F S integrate this concept throughout. Th is 

implies that suppl iers provide a higher qual i ty product and cus tomers 

demand the same. The chal lenge grows when this concept is carr ied out 

in severa l organisat ions. Then , react ion time to adjust to qual i ty c h a n g e s 

is a key factor to be in the lead posi t ion (Korne l l iussen and G r o n h a u g , 

2003). 
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Productivi ty is bas ica l ly related to compet i t i veness . Th is means to 
p o s s e s s a better posit ion with respect to compet i tors, permitt ing 
adaptat ion into different envi ronments and ensur ing the surv iva l of the 
organisat ion. This is essent ia l when organ isat ions compete for their 
share of the market (survival). A s s u m i n g that g lobal isat ion faci l i tates 
equal envi ronments, the best organisat ions must survive and the whole 
of society benefi ts from this p rocess b e c a u s e of the avai labi l i ty of 
pertinent products and serv ices, improvement of work condi t ions and 
distribution of wealth across the s takeho lders , etc (Monga , 2000) . 
Despi te the advantage resulting from this pract ice (which is sti l l in 
doubt), the fact that other organisat ions must 'd ie ' is not a result to 
celebrate. However , A F S s around the world are fac ing this scenar io . 
They have to dec ide if they play or sur render to the rules of the g a m e s or 
transform themselves to be competi t ive (Zylberszta jn and P inhe i ro , 
2003). 

Rethinking productivity management 

The reviewing of productivity and its ex tens ion to its management 

approach shed light on how an organisat ion ach ieves both ef f ic iency and 

ef fect iveness which permit it to adapt in a chang ing envi ronment . 

Technology, competences and operat ional c l imate are three key 

"productivity management" factors that help to meet this f i tness 

condit ion. They have been used separate ly to ana lyse an organ isa t ion , 

and different results and gaps have been d i s c u s s e d . The ana lys is of 

"productivity management" factors shows that (1) ef f ic iency a s the 

starting point, technology and di f fusion help to inc rease this part icular 

condit ion. However , ef f ic iency is not enough to al ign the resources of an 
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organisat ion with the market and its chang ing needs . Organ isa t ions need 
to create value or capture value from the market as "productivi ty 
management" suggests . (2) E f fec t i veness is obtained by the interact ion 
between organisat ions (i.e. sel ler and buyer). There are different 
interaction patterns (e.g. compet i t ion and cooperat ion) . A ba lance 
between competi t ion and cooperat ion is essent ia l to achieve 
ef fect iveness. (3) The way an organisat ion manages its resources he lps 
us to understand how the organisat ional strategies address ef f ic iency 
and ef fect iveness. 

These three "productivity management" factors are related to the 

incremental performance of an organ isat ion. Therefore, this s tudy takes 

advantage of such properties and uses these "productivity management " 

factors to seek "organisat ional conf igurat ions" which aid an 

understanding of the adaptat ion p rocess of an organisat ion. 

2.4. Fitness approach 

It is difficult to trace success fu l "organisat ional conf igurat ions" because 

any organisat ion is unique s ince organ isat ions are both under the 

inf luence of a changing environment and the inf luence of other 

organisat ions and their respect ive conf igurat ions (e.g. ent repreneursh ip , 

leadership and innovat iveness) (Baum and S ingh , 1994; N e l s o n , 1996; 

McCar thy , 2004). This sect ion focuses on reviewing a fresh concep tua l 

framework, the f i tness approach , which he lps to study a part icular 

dynamic condit ion. 
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2.4.1. Fitness concept 

"The term f i tness was first used by Herbert S p e n c e r in 1864 in the 

context of survival of the fittest and natural se lect ion as p roposed by 

Darwin in his Origin of Species four years beforehand". After a long 

process of conceptual isat ion ref inement of the f i tness term, f i tness was 

related to the organ ism's reproduct ion rate by F isher (1930). F rom this 

knowledge, f i tness term has two main d imens ions : (i) surv iva l f i tness 

which is the capabi l i ty to adapt and exist, and (ii) reproduct ive f i tness 

which is the ability to endure and produce simi lar sys tems (McCar thy , 

2004: 129). 

McCar thy (2004) provides a full contextual isat ion of the f i tness term into 

the management realm, bringing into account the statements of 

Seasho re and Yuthman (1967:898): "the ef fect iveness of a f irm is its 

ability to explore its environment in the acquis i t ion of sca rce and valued 

resources" ; Ka tz and Kahn (1978:78): "the primary goal of a firm is the 

continuation of ex is tence without being l iquidated, d isso lved or 

d iscont inued"; Hamel and Praha ld (1994) and Mil ler (1992): " a ba lance 

between environmental expectat ions p laced on the firm with the 

resources and capabi l i t ies in the firm". Al l this impl ies that s u c h 

manager ia l fitting terms are c loser to the biological view of f i tness and its 

inherent property of interaction of one var iable with another (cal led as 

epistas is) . 

In brief, the f i tness approach helps to deal with complex and dynamic 

sys tems. In the construct ion of organisat ional strategies one can be 
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inefficient (several t imes) but never be ineffect ive, so the f i tness 
approach sheds light on understanding how to examine this. 

2.4.2. Fitness landscape 

Severa l methods have been used to exp la in organisat ional and 

manager ia l strategy conf igurat ions: Wha t is our current pos i t ion? Where 

should we be? How will we get there? A m o n g those methods a re 

se lect ions, interact ions, and cluster ana lys is using Eucl id ian d i s tances 

(cluster analys is) . However, these methods have been cr i t ic ised for their 

inability to correlate the f i tness value with the different organisat ional 

combinat ions (Selto et a l . , 1995; Je rm ias and G a n i . 2004; S i n h a and V a n 

den V e n , 2005). Therefore, the use of the N K model p roposed by 

Kauf fman and Weinberger (1989) has been suggested as an alternative 

method to ana lyse such strategy conf igurat ions. 

Under the N K model , the aforesaid quest ions are restated on a 

landscape perspect ive. This out look can be observed fol lowing the 

dashed line in Figure 2-4. There is an irregular path which in f luences the 

f i tness of an organisat ion. Thus , the "walk" must take into cons iderat ion 

that an internal change must be set in the organisat ion by reposi t ioning it 

on the landscape , and this l andscape is "chang ing" either by the 

movement of the organisat ions and/or the envi ronmental fo rces . The 

explorat ion of the landscape is the major cha l lenge. Organ isa t ions would 

look for the fittest point and then work internal ly to ach ieve th is posi t ion. 

Never the less , most of the- improvements could s tem from those 

organisat ional strategies which are p laced in the immediate 

neighbourhood. 
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Figure 2-4. The fitness landscape 

Current 
position 

Desired 
position 

Source: adapted from McCarthy, 2004. 

Here the fitness approach has been briefly reviewed, and a nunnber of 

organisational and managerial applications have been illustrated in order 

to show their relevance in the analysis and identification of 

"organisational configurations". Although there have been several 

attempts to encourage the use of fitness approach into social studies 

(e g management, organisation, and economics), only contextualising 

and modelling "organisational configurations" are covered in most of the 

literature, but its empirical applications are limited. However, these fresh 

attempts are interesting as they shed light on the way to use the NK 

model can be used and test the outcomes of any particular theory. 

Fitness landscape is selected in order to achieve the goals of this study 

and is to be discussed in detail in the methodology. 
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2.4.3. Fitness: a performance indicator 

The measurement and analysis of the performance of an organisation 

has become very important in the last decades. Different approaches 

have been developed in order to have better methods to measure and 

analyse performance, characterise the performance levels by considering 

a set of definitions or qualifications (e.g. unproductive, unprofitable, 

incompetent, and inefficient), and shed light on how to improve the 

performance by using such useful information. This study focuses on the 

analysis of the performance by using the productivity management 

approach and also proposes to use the fitness approach as the analytical 

tool. This section concentrates on discussing some of the core 

characteristics of three main approaches to analyse performance: central 

limit, optimisation and fitness which in turn emphasises the advantages 

and disadvantages of these methods. A Venn diagram representation of 

each method is shown in Figure 2-5. 

The central limit method is based on the relation between outputs and 

inputs by considering assumptions from production theory. The fitting 

process between the data set and a selected production function (e.g. 

profit maximisation, cost minimisation) is carried out by implementing the 

least square principles. The fitting line, as normally determined in 

statistics, goes through the "middle" of these data points and so 

organisations above this fitting line could be defined as excellent and the 

organisations below it as inferior or unsatisfactory. 
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Figure 2-5. Methods to analyse performance: (a) central limit, (b) optimisation 
and (c) fitness 

(a) Unproductive 

Productive 

(b) 

Productive 

(c) 

Unproductive 

Unproductive 

1 he titrest 

Productive 

Source: after Chiang, 1984; Kauffman and Weinberg, 1989; Coelli et al., 1998. 

One can measure the degree of excellence of inferiority of these 

organisations by the magnitude of the deviation from the fitted line. Thus, 

this technique analyses the performance of the organisations by 
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examining the "average" or "central tendency" behaviour of the analysed 
organisations (Coelli et a!., 1998; Cooper et al., 2000). The performance 
mean permits a classification of a set of organisations into two practical 
groups: those organisations "above" the mean are considered productive 
and those "below" it to be unproductive. Based on statistics, this method 
also permits the identification of the most important factors which 
influence such performance, and deals with randomness effectively 
(Coelli et al., 1998). However, there are also some disadvantages related 
to this method: (I) In order to achieve reliability, the central limit method 
adds some less productive organisations into the productive group and 
"vice versa". In fact, many authors suggest that in general organisations 
are considered productive, so this may mislead the classification and 
design of improvement strategies, (ii) Whilst it is clear that unproductive 
organisations should move to a productive area by improving the 
significant driving factors, the productive group seems to be stagnated 
and no further improvement can be achieved, (iii) Thus, all organisations 
are treated as efficient, so performance differences arise from those 
driven factors which are statistically significant (Fare et al., 1994; Coelli 
et al., 1998; Cooper et al., 2000; Zhu, 2003; Ray. 2004). 

Optimisation is a method based on a single extreme or a set of extremes 

which serve as benchmark to calculate the efficiency measure. The 

calculation of these extremes (or frontier) takes into consideration the 

term efficiency. As mentioned in previous sections, three main efficient 

terms were identified: technical efficiency, allocative efficiency, economic 

efficiency (Coelli et al., 1998). In practice, the optimisation method is 

based on set of assumptions (Fare et al., 1994; Cooper et a l . , 2000; Zhu, 
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2003; Ray, 2004): (i) price consideration (i.e. technically and allocative), 
(ii) model orientation, input, output or both, (iii) the type of efficiency 
measure by radial (proportional) and non radial models, and (iv) the type 
of returns: constant (linear assumption) and variable (enveloping 
assumption). The optimisation method is not a rigid-completed model, so 
other analytical tools are developed to examine further different 
optimisation situations. One of the main purposes of the optimisation 
method is to seek the most efficient organisation, the remainder 
organisations are considered inefficient. This method permits the 
calculation of different levels of inefficiency which in turn shows how far 
the organisations are from being fully efficient. This provides a powerful 
tool to improve the performance of an organisation, because each 
organisation knows what resources need to be adjusted (e.g. slacks or 
excesses) (Cooper et al., 2000; Zhu, 2003; Ray, 2004). Nevertheless, 
this method also has some limitations. The optimisation process is 
based on the extreme (e.g. maximum or minimum) performance points; 
therefore, a change of these fundamental points, for instance by deleting 
them or adding new ones, leads to a new performance structure (e.g. 
size of productive set, values of efficiency). There are restrictions to 
apply in longitudinal and causal studies. 

One way to overcome some of the above problems has been the 

development of the stochastic frontier method which involves the use of 

econometric methods. The production function is never known in 

practice, thus it can be obtained from sample data by using a parametric 

function such as the Cobb-Douglas form. This procedure was proposed 

by Aigner and others resulting in the development of the stochastic 
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frontier model (Coelli et al., 1998). This stochastic frontier model permits 
the estimation of standard errors and tests of hypothesis using traditional 
maximum-likelihood methods. The stochastic frontier model is not, 
however, without problems. The main criticism is that there is generally 
not a priori justification for the selection of any particular distributional 
form for the non-negative random variable which is associated with 
technical inefficiency in production of organisations in the data set 
involved. The specifications of more general distributional forms 
proposed by Stevenson (1980) and Greene (1990) have partially 
alleviated this problem, but the resulting efficiency measures may still be 
sensitive to distributional assumptions (Coelli et al., 1998). Additionally, 
the most productive organisations are considered optimum and no further 
improvement is required to them. It is also assumed that there is no 
interaction between them; that is the position of one organisation does 
not influence the position of others (Coelli et a!., 1998). 

The fitness approach is a based on the NK model and this method 

considers a solution space (i.e. landscape) by combining variables and 

their responses. A performance (fitness) value is assigned randomly to 

each combination in the original model. This method also considers a 

maximum theoretical combination (the fittest) (Kauffman and Weinberger. 

1989). Organisations are located in the solution space by considering its 

inherent combination. Thus, it is possible to have combinations without 

any organisation including the "fittest" combination (Kauffman and 

Weinberger, 1989; Frenken, 2006). For instance, by dividing the fitness 

value, it is possible to generate different levels of performance. Each 

level is characterised by specific combinations of variables and 
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responses. This systematic arrangement also permits a separation of 
those organisations which are fitter from those which are not. 
Furthermore, the position of each organisation provides useful 
information of how each organisation either can move (by considering its 
neighbourhood) or should move (by considering a competitive 
environment, e.g. first come first served). That means a movement of 
one or two or three layer(s) to the centre in this simple example (Figure 
2-5). Finally, according to some modelling studies (Sommer and Loch, 
2004; Ma and Nakamori. 2005; Susuki and Arita, 2007), the fittest 
approach also helps to evaluate the gap between the fittest value 
obtained from the sample and that obtained theoretically. This gap shows 
the potential for improvement and the feasible combinations without 
being explored. Furthermore, it is important to highlight that a fitness 
approach helps the understanding of the possible dynamic of a system 
by examining (or comparing) its statics. The fitness approach use the 
terms local and global to refer to the points where organisations would 
(or could) move. This notion is fruitful in shedding light on the following 
"movement". However, it is clear that the resulting path of such action 
will still be unknown: steady, fluctuating, or oscillatory. Nonetheless, this 
NK model has some limitations. First, the original model was developed 
in biological science; therefore, there are few empirical social studies 
which consider the use of the fitness approach (Jermias and Gani, 2004, 
2005). Second, the landscape and its fitness values are theoretically 
calculated, and it is assumed that each combination has been occupied 
by at least one organisation. This seems not to be the case in empirical 
studies (Frenken, 2006). Finally, the landscape is based on selected 
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variables and their responses, so a change of any of them could modify 
the positions (or classification) of the organisations (McCarthy, 2004). 

In brief, all these methods permit researchers to achieve three core 

outcomes (i) distinguish different organisations, (ii) identify some driving 

factors that lead to such differences and (iii) provide a guideline upon 

how to develop a strategy that is able to improve the performance of an 

organisation (or a set of organisations). However, the main difference 

arises from the consideration that the producer behaviour and its 

decisional situation is a complex adaptive system rather than a 

deterministic (efficient) system. Therefore, the "fitness" approach 

concentrates its interest on the set of decisions rather on the 

measurement of the implementation of such decisions, not because this 

approach implies that a search for the measures and causes of decisions 

are unimportant, but because (i) uncovering the patterns of decisions 

comes first, and (ii) the main advantage of this approach is to identify the 

set of decisions rather than to measure performance. From this point of 

view, the "fitness" approach provides a significant advantage when 

compared with other methods. The "fitness" landscape provides 

awareness about where the organisations are, where they want to be 

(local or global fitness), and how to get there (by looking at their internal 

configuration). 

2.5. Pulling the threads together 

The production and distribution of food are core activities in any society 

because these activities sustain the development of human populations, 
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are the ralson d'etre for many people and are highly interrelated with the 
local and global natural ecosystems (Marshall, 2001). There are different 
driving factors (e.g. natural, technological, and socioeconomic) which 
shape the production and consumption of food in the world. This 
research uses the term "competitive environment" to refer to the mosaic 
of combinations of production and consumption patterns that arises from 
these important factors. The development of a strategy for the production 
and distribution of food represents a huge challenge for many 
governments particularly in most developing countries (Valle. 2004). The 
development of such strategies used to be designed, implemented and 
improved mainly by the governments, but this also has changed. Agro-
food systems (AFS) are basic entities which nowadays deal with the 
development of such strategies. Furthermore, since A F S consists of 
different industries such as farming, processing and distribution 
industries, these industries also play an important role in the 
development of such strategies (Street, 1990; Solleiro and Valle, 1996; 
Cuevas. 2004). 

Many scholars are very interested in the design, implementation and 

evaluation of these strategies, because nowadays they permit A F S and 

its industries to cope with and adapt to competitive environments. On the 

other hand, performance is highly correlated to the development of 

strategies. Therefore, by addressing the research question as to how one 

can transit from one level of performance to another (e.g. optimum, 

wished, or desired), it is possible to shed light on the development of 

strategies which permit organisations to cope with and adapt to 

competitive environments. In simple terms, this research looks for 
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responding the following questions: where an organisation (AFS) is, 
where the organisation (AFS) wants to be and how the organisation 
(AFS) can get there. Considering the fitness approach, these three 
"points" provide valuable information which can be use as a framework to 
explain the activity (or dynamic) of a system and its elements. From the 
above discussion, this research concentrates on two levels A F S and 
farming industry, and argues that by addressing the research question it 
is possible to shed light on development of strategies to cope with and 
adapt to competitive environments. 

Section 2.2 highlights the importance of analysing the production and 

distribution of food as a system (Spedding, 1988; Doppler. 1991; 

Trienekens and Zuurbier, 2000). An agro-food system (AFS), then, was 

the basic unit of analysis. A F S was defined as the set of industries which 

link producers to consumers (Trienekens and Zuurbier, 2000; Eastham et 

al., 2001; Knight et al.. 2002; Bourlakis and Weightman, 2004). Under 

this broader definition, several studies cover issues related to 

classification, structure, performance, improvement of A F S . These 

studies highlighted the fact that there are more benefits by working as a 

system rather than as an isolated organisation (Trienekens and Zuurbier, 

2000; Eastham et al., 2001; Knight et a!., 2002; Bourlakis and 

Weightman, 2004). Other studies, however, highlighted the fact that 

some benefits are not well distributed across an agro-food system and 

some negative outputs (e.g., pollution, resources degradation, regional 

development, and native technology) are not considered or mostly 

avoided in many studies (Goodman and Watts. 1997, Wilkinson, 2002, 

Kirwan, 2004). It was also found that A F S studies concentrate mainly on 
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developed countries, so there are very few A F S studies in developing 
countries (Torres, et al., 1996; Cuevas, 2004; Valle, 2004; Echanove, 
2005). One of the main outcomes of section 2.2 was the lack of a 
suitable instrument which permits an examination of the structure of an 
A F S , and at the same time sheds light on specific changes. Considering 
the supply chain management approach, it was found that the "chain 
map" tool permits an analysis of the different layers (i.e. industries) that 
an agro-food system consists of. The main use of this tool is to identify 
opportunities for improvement as well as the main obstacles to 
cooperation (Storer et al., 2003). Thus, it was argued that this tool could 
help to analyse the anatomy or structure of an agro-food system. 
Furthermore, this research emphasised the importance to incorporate 
core elements taken from the systems approach to analyse some 
changes. These elements include the selection of key industries 
(boundary process) of an A F S , the functions and the interactions of 
industries and its organisations (Knight et al . , 2002; Bourlakis and 
Weightman, 2004). The chain map tool and the core elements of systems 
theory were adapted to develop a Quick Anatomical Assessment which 
permits an analysis of the Cacao agro-food system in Tabasco, Mexico. 
The comparison between current elements (i.e. structure, functions and 
interactions) and those from the literature review provides a new picture 
which helps to explain the changes. 

The success of an A F S relies on key industries. The farming industry 

plays an important role because as the starting point it provides the raw 

materials which are to be transformed in the following layers (industries), 

consists of a huge number of people, and is highly related to natural 
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ecosystems. Additionally, each organisation of the farming industry 
needs to develop a set of strategies to survive under a competitive 
environment. These strategies are changing as a natural response to 
Internal and external factors. 

As mentioned above, the study of performance permits an Identification 

of such strategies. In section 2.3, the importance of efficiency, 

effectiveness and productivity as core measures to analyse performance 

was discussed. Some approaches to the analysis of these performance 

Indicators, their assumptions, and limitations were also reviewed. In 

order to identify and understand how to develop these strategies, the 

productivity concept was reviewed. Productivity as a concept has 

evolved in many approaches, from conceptual to practical applications 

and from technological to social perspective, among others. This 

research focuses on the managerial perspective of productivity because 

it goes further than traditional concepts, so it Includes aspects related to 

implementation (Prokopenko and North, 1997). 

The "productivity management" approach takes into consideration both 

elements of the ratio outputs and inputs. "Productivity management" is 

also based on efficiency and effectiveness (Bernolak, 1997; Prokopenko 

and North, 1997; Hamprecht and Corsten, 2005). From this broader 

perspective, this research considers the "productivity management" 

approach as the main source of the identification of the "survival" 

strategies of an organisation. These strategies are related to the internal 

and external factors that enhance productivity. Three "productivity 
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management" factors were identified as the most Important: technology, 
competence, operational climate. 

A competitive environment Implies complexity and changes. Therefore, it 

has been found that organisations develop different strategies. Some of 

these strategies are pertinent but others not and lead organisations to 

fail in the near future. One of the main approaches to the identification of 

strategies Is by analysing the performance of an organisation. In section 

2.4, two traditional methods were discussed and highlighted as pertinent 

tools to analyse performance and furthermore relate such performance to 

some driving factors which in turn shed light on the identification of 

strategies which permit organisations to cope with and adapt to 

competitive environments. Nevertheless, some scholars have suggested 

that such methods are limited. These methods assume a point (or set) of 

solution(s) based on the sample and not on the potential for improvement 

(Baum and Singh. 1994; Nelson, 1996; McCarthy, 2004). 

As reviewed, the fitness approach is based on a landscape perspective. 

This landscape could help to Identify the strategies which permit an 

organisation to cope with and adapt to a competitive environment. First, 

the construction of the landscape is based on the combination of 

variables and their response (referred to In business science as 

"organisational configuration"). Second, the fitness approach, assumes 

that organisational configurations must match specific external 

conditions (performance). Therefore, if the "organisational configuration" 

is appropriate It will achieve higher levels of performance. This study 

argues that the fitness approach provides a new insight on how to 
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analyse the performance of organisations by concentrating more on the 
strategies rather than a perfect computation of the performance. The 
productivity management perspective supplies the elements to construct 
the organisational configurations (strategies) and the fitness approach, 
gives the framework for the analysis of the organisational configuration. 
This study therefore basically aims to test one of the main statements of 
fitness approach: there is a relationship between strategies 
(organisational configurations) and performance. 

As mentioned above, this research seeks to answer the key question as 

to how one can transit from a current existing (running, real) position to a 

most pertinent (optimum, future and planed). To achieve this, the study 

has divided the research work into two main tasks, first to explore the 

"fitness" strategies of a whole agro-food system by analysing its 

anatomy, and second to explore the "fitness" strategies by analysing the 

relationship between the "organisational configuration" of organisations 

in the farming industry and their performance respectively. 

By achieving, several questions have to be answered. A few pertinent 

ones are: 

(a) Agro-Food System is the basic operational unit of "Production and 

Consumption of Food". Is this boundary sufficient or must it be narrowed 

or extended, by considering the anatomy? 

(b) Productivity management embodies different elements to study the 

key industries of A F S . Are they compatible with internal and external 

conditions? 
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(c) An evolutionary perspective, especially the fitness approach has 
proved to be successful in other realms, including management science. 
Would it be sufficient to trace the fitness landscape of an A F S or a linear 
approach has to be considered? 

This research will explore these questions and others by developing an 

exploratory instrument - fitness appraisal instrument, which will be used 

and tested in the Cacao Agro-food system in Tabasco (Mexico). This 

phase will be discussed in detail in the methodology chapter. 
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This chapter discusses the methodology used to achieve two main 

objectives of this study: (i) the anatomy of C A P S , and (ii) the 

identification of "organisational configurations" of the key industry of the 

CAPS (i.e. farming Industry). This chapter is divided into two sections: 

section 3.1 draws attention to the procedures undertaken to analyse the 

anatomy of an agro-food system, section 3.2 discusses the NK model to 

analyse the relationship between the internal configurations of a system 

and its environment and section 3.3 focuses on the procedure of the 

sampling and data collection. 

3.1. Anatomical model 

The first objective of this research is to analyse the anatomy of an A F S . 

Thus this section concentrates on explaining the "anatomical 

perspective". Such a fresh perspective is based on the study of layers 

proposed in the "chain mapping" tool and the use of the statistical 

method called "correspondence analysis". This section Is divided into 

three subsections: subsection 3.1.1 explains an empirical application of 

the "chain mapping" tool, subsection 3.1.2 discusses the key elements 

that are used to analyse the anatomy of an A F S , subsection 3.1.3 

examines a statistical method, "correspondence analysis", which Is used 

to analyse the anatomy of an A F S and subsection 3.1.4 discusses the 

relationship between "correspondence analysis" and other statistical 

tools. 
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3.1.1. The complexity of an AFS 

As mentioned in the literature review, "chain mapping" tools are used to 

improve the performance of an AFS over time by (i) identifying problems 

and opportunities for improvement and the greatest obstacles to 

cooperation, and (ii) ensuring that those involved in the analysis of an 

AFS understand all of the interactions and consequently the implications 

of the changes that may be suggested. All this is achieved by simplifying 

the complex interactions into diagrams that can be analysed visually. An 

empirical application of this "chain mapping" tool is presented below. 

Agro-food systems are becoming more complex. This complexity stems 

from the nature of the food product, the particular characteristics of the 

sectors and the interactions involved in the "value added" process over 

the AFS (Jones and Street, 1990; Strack and Morgan, 1995; Eastham et 

al., 2001). This can be seen by analysing an example from the generic 

structure of UK supermarket supply chains (Figure 3-1). A F S 1 

comprises farmers that are members of a cooperative (or producer 

group). These primary producers sell their products to a processor, pre-

packer or marketing agent who then supplies the multiple retailers. Some 

of the primary producers' products are also sold to the wholesale market. 

Agents and brokers purchase these products from the wholesale market, 

and supply the first tier suppliers who supply the multiple retail market. 

This kind of A F S is common in the meat and fresh sectors, where 

wholesale markets remain but are diminishing in importance and where 

producer controlled organisations have developed benefit from 

economies of scale, without taking the significant step into value-added 
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processing. Top fruit, soft fruit, beef and lamb would be the most 
prevalent sectors in which these A F S continue to represent a significant 
proportion of supplies to supermarkets. 

Figure 3-1. Generic structure of different AFSs: UK supermarket case 
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Source: adapted from Bouriakis and Weightman, 2004 

AFS 2 comprises primary producers who sell their products through the 

wholesale market or to agents that do not supply the multiple retailers 

directly. This kind of A F S represents an extremely small proportion of 

retail sales, because retailers have pursued a policy of supply base 

rationalisation, preferring to deal with cooperatives and large scale units, 

whilst simultaneously reducing their dependence on the wholesale 

market due to problems associated with quality and traceability. 

However, there remains a significant number of small, scale livestock, 

dairy and fruit farmers who find themselves in this A F S , for whom the 
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future looks particularly bleak, notwithstanding the current interest in 
farmers' markets. 

AFS 3 comprises large primary producers that pack and market their own 

product and supply the multiple retailers directly. However, it is likely that 

for some of the larger multiple retailers the large independent farmers 

will supply these customers indirectly through a first tier supplier. These 

farmers also introduce some of their production to the wholesale market 

and might supplement their own supply with products purchased from 

other farmers. This kind of A F S is almost exclusively found in the fresh 

produce sector, in which large scale producers of brassicas, field 

vegetables and salad crops have been encouraged to integrate vertically 

and focus increasingly on supplying specific (i.e. customised) products 

on an exclusive basis to supermarkets seeking a unique selling 

proposition in these categories. 

Finally, AFS 4 comprises vertically integrated production units in which 

companies are involved in the production, processing, packing and 

marketing of their products. In some cases, these companies draw the 

balance of their supply from independent farmers or from brokers. These 

companies supply the multiple retailers directly or market some of their 

products through another first tier supplier. These types of A F S are 

prevalent in the meat sector and to a lesser extent in the dairy sector, 

where the options for differentiation and value-adding activities are 

greater than in fresh produce sector, as is the level of investment 

required. 
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This visual representation provides a clear picture of'the changes in the 
A F S . Therefore, one of the main results from this visualisation is to 
appreciate.the diversity of sub-systems in an A F S , in this case the UK 
supermarket case. Such diversification seems to be related to (i) the 
nature of the product, (ii) the participants who are defined by the 
activities they perform and the resources they control, and (iii) the nature 
of the participants' interactions. 

3.1.2. The anatomical elements 

As mentioned in the literature review, useful methods and instruments 

have been developed to analyse the A F S . One of these methods is the 

"chain mapping" tool which permits the highlighting of the problems and 

opportunities of the whole A F S and its internal components (Spedding. 

1988; Eastham et al., 2001; Storer et al . , 2003; Bourlakis and 

Weightman, 2004). This subsection discussed three key elements (i.e. 

industries, product and interactions) which in turn are used to analyse 

the anatomy of an A F S . 

Industry 

The "Chain mapping" tool starts the analysis of an A F S by determining 

the A F S and its key industries. There are different perspectives from 

which to identify these key industries. First, the selection of key 

industries is based on the levels of the relationships between such 

organisations (Harland, 1996). Initially, the selection of organisations 

was based on two organisations (e.g. buyer and seller) and this 

relationship is known as the "dyadic" level of interaction. The "dyadic" 
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level was extended to thinking about the level of interactions as a "chain" 
or pipeline. This level of interaction increased complexity of the study of 
AFS as it took into account different organisations from the production 
side to final consumer interactions. The current stage is viewing the AFS 
as a "network". This implies an examination of the interactions across an 
entire A F S , where the supply roles can be frequently reversed several 
times through the network structure (Harland et al. 1999, Eastham et al . 
2001) Second, the selection of key industries is also obtained by 
considering an industrial classification system (ICS) (Eastham et al., 
2001). Figure 3-2 shows that this ICS perspective provides a linear 
relationship based on core industry sectors (e.g. farming, fishing, 
manufactures, and retailers) 

Figure 3-2. The agro-food system in the UK 
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This ICS perspective permits researchers to have different levels of 
aggregation which cover a tremendously wide range of activities in each 
industry sector (e.g. producing, harvesting, preparing, transporting, and 
packing). The basis of this ICS is that individuals and organisations are 
allocated to industry groups according to their "principal product" which 
identifies the average ."degree of specialisation" for enterprise in that 
group (Strack and Morgan, 1995). Figure 3-2 shows that this agro-
system, for instance, also include industries not only from within the UK, 
but widely from all parts of the world (imports box). In this example, 
these industries have a high impact on the A F S . 

Hamprecht and Corsten (2005) proposed the identification of the key 

industries by tracing back the raw material to the primary producers. This 

helps to clarify the current picture about the industries and their 

organisations involved in the supply system. Finally, the most common 

perspective used in the identification of key industries is by looking at the 

technological process of the main product of an A F S (La-Gra. 1993; 

Cuevas, 2004). In brief, it is argued that all perspectives complement 

each other. However, the technological process perspective is the 

starting point in the identification of the key industries of an A F S , and its 

final boundary takes into consideration other perspectives (Cuevas. 

2004; Hamprecht and Corsten, 2005) 

Product 

The second stage in the analysis of an A F S is to determine the key 

products in the A F S . The key products are identified mainly by the 

technological process perspective. Such maps focus on a sample of the 
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product or product family and visually capture two main aspects of the 
A F S (La-Gra, 1993; Solleiro and Valle 1996; Cuevas 2004): the steps 
through the physical products flows, and the steps through which 
selected variables (e.g. information, energy and cost) flow. As an 
example. Figure 3-3 shows a flow diagram specific to the industrial 
maize processing of precooked flour for the preparation of Venezuelan 
"arepas". 

Figure 3-3. Industrial process for the production of precooked maize flour 
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Source: adapted from Cuevas, 2004 

The process is divided into its consecutive, interrelated operations, with 

the raw materials as the first input and the product as the final output. 

There is first a process that takes maize and produces maize grits, maize 
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germ and by-products. From maize grits the precooked flour is produced. 
This type of flow diagram is widely utilised in food engineering subjects. 
However, Cuevas (2004) argues that these diagrams can be used to 
analyse the structure of an A F S by the identification of the industries 
related to each technological process. 

In fact La-Gra, 1993 argues that many developing countries have used 

this technological approach to develop their national production during 

the policy of "import substitution". That is, each technological process 

was carried out by specific industries in order to improve efficiency. 

However, under a globalisation era. the developing of more diverse 

products is essential to achieve competitiveness (Solleiro and Valle, 

1996; Kaplinsky and Morris, 2000; Hambrecht et al . . 2005) and this leads 

a review of the allocations of the technological process over the AFS ' s 

industries. 

Interactions 

The last stage in analysing an A F S is to determine the key interactions 

within the A F S . The aim of analysing interactions Is to make a strategic 

decision about whether to stop operating in a specific supply chain or to 

actively work to improve relationships with other industries of such 

specific supply chains in order to increase overall business performance 

(Storer et al., 2003). Relationships are measured in a number of ways. 

Attributes may be scored quantitatively or a general qualitative statement 

may be given about the following (Kaplinsky and Morris, 2000; Storer et 

al., 2003; Harland et al., 2004): (1) the overall nature of the relationships 

e.g. adversarial v cooperative, (2) negotiation arrangements e.g. 
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transaction on a purely commercial price negotiation basis -discrete v 
open book transparency and sharing benefits/costs and risks/rewards -
relational, (3) commitment e.g. committed to developing long term 
relationships v only interested in short term transaction completion, (4) 
trustworthiness e.g. more trustworthy than others in the industry v less 
trustworthy ones, (5) satisfaction with performance e.g. worst 
performance in the industry v best one. (6) strategic importance of the 
relationship in terms of volume of trading, current critical importance 
currently (control of key raw material, market, information and 
technology) or potential strategic importance in the future. (7) problem 
solving e.g. constructive or recrimination 

These attributes have been tested in different "chain mapping" studies 

and the results suggest that they are critical. Therefore, in order for any 

attempt to improve interactions between industries in A F S to be 

successful, these attributes need to be considered. 

From here, the key elements discussed above are to be referred to in 

this study as the "anatomical elements" and they will be used to develop 

the Quick Anatomical Assessment. The variables involved in each 

"anatomical element" will be discussed in detail in section 5.1. 

The main output of a "chain mapping" tool is to draw the key elements on 

a diagram in order to have a visualisation of the current state of the A F S . 

Furthermore, this study also seeks a new insight and proposed to 

analyse the relationship between "anatomical elements" and the selected 

industries of an AFS within a positional space. A statistical method. 
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correspondence analysis, is used to achieve this visual (anatomical) 
analysis. 

3.1.3. Correspondence analysis 

This section provides a review of the "correspondence analysis" which is 

used to explore the anatomy of C A F S . The review of "correspondence 

analysis" includes its definition and classification, the analytical process, 

and its empirical applications. 

Definition and classification 

"Correspondence analysis" is primarily a multivariate descriptive method 

of analysis that graphically presents the relations between rows and 

columns in a frequency table as points in a common low-dimensional 

space e.g. 2-3 (Clausen, 1998). "Correspondence analysis" permits 

researchers (i) to reveal the structure of a complex data matrix by 

replacing the raw data with a more simple data matrix without losing 

essential information and (ii) to present the result visually, that is. as 

points within a space, which facilitates interpretation. 

There are two main types of "correspondence analysis": the "single 

correspondence analysis" is a cross-tabulation of two variables in a 

rectangular data matrix form, and the "multiple correspondence analysis" 

Is a multi-response table composed of several separate cross-

classifications and conditional distributions that are presented in one 

table (Hair et al., 1995; Clausen, 1998). 
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Analytical process 

The analytical process is performed in two stages: (I) the set of 

categories for one variable, and then for the set of categories for the 

other variable. Figure 3-4 shows that each stage is divided Into three 

steps: (i) the analysis starts by transforming the frequencies in a cross-

classification into proportions, which, as far as the rows are concerned, 

gives a set of so-called row profiles. Both the row and column profiles 

are shown in the figure below. Since each row profile is independent of 

the total number In the category of variables, the masses are used to 

provide information on this number. They can be said to be a measure of 

the importance of a particular profile in the analysis. The average row 

profile is the total of the numbers in the different columns divided by the 

total sum, and is the weighted average of the row profiles. This point is 

known as the centroid and it is placed at the origin of the principal axis 

(Hair et al., 1995; Clausen, 1998). (11) Each row profile may be regarded 

as a mathematical vector, and a vector may be represented as a point in 

space where each profile element constitutes a coordinate in space. In 

this way, every row and column profile may be represented as points in 

n-dlmensional space. The more similar the profiles of two rows are, the 

closer to each other will be the points be placed In space. On the 

contrary, two very different profiles will produce points lying far away 

from each other. The Euclidean distance is used to set these points. The 

chi-square distance, however, is a weighted Euclidean distance, where 

the weight Is the inverse of the respective average profile element. This 

implies that the categories with few observations contribute relatively 

more to the interpoint distance than categories with more observations. 
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Thus correspondence analysis is based on this chi-square metric, and 

may be described as a technique for decomposing the chi-square 

statistic (Hair et al., 1995; Clausen, 1998). 

Figure 3-4. The analytical process of correspondence analysis 
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Source: adapted from Clausen, 1998 

(iii) When similar calculations have been carried out for the columns, the 

remaining problem is to find the axes in the n-dimensional space that lie 

closest to all the points. The problem is solved by means of principal 

component analysis, and the result of this analysis provides a number of 

useful descriptive statistics in addition to the graphical display. In 

correspondence analysis the variance concept is connected to the chi-
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square distances, therefore inertia and variance are used as 
synonymous terms. Total Inertia Is a measure of the extent to which the 
profile points are spread around the centroid. From this, total inertia can 
be systematically related to Pearson's chi-square, and in turn also 
related to phi-square, therefore the total inertia is decomposed into a set 
of eigenvalues. The number of eigenvalues that are decomposed is 
equal to the total number of dimensions. These eigenvalues express the 
relative importance of the dimensions or how large a share of the total 
inertia each of them explains. The shares are calculated so that the first 
dimension explains most, then the second and so on (Hair et a l . , 1995; 
Clausen, 1998). 

Finally, in order to obtain a more complete and correct interpretation of 

the results of the correspondence analysis, another two sets of 

descriptive statistics are also used: (a) contribution of points to the 

inertia of dimensions refers to the proportion Inertia of a particular 

dimension explained by the point it expresses the extent to which the 

point has contributed to determine the direction of the dimension 

concerned. Points with relatively large contributions are most important 

to the dimension concerned. Within each set of points, the sum of these 

contributions for each dimension equals 1.00. (b) Contribution of 

dimensions to the inertia of points explains how well each point is 

described by each dimension. This is expressed by the contributions of 

dimensions to points, which provide information on how much the inertia 

of a point is explained by a dimension. These contributions are often 

called squared correlations which are also used to avoid confusion with 

the contribution of the points to dimensions. The sum of the squared 
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correlations expresses the goodness of the fit of each point's 
representation in the solution, and is often termed the quality of the 
description of each point (Hair et al., 1995; Clausen, 1998). 

The interpretation of the configuration of the points is based on the chi-

squares distances between points, and these distances are defined 

separately for each set of points. This Implies that if two row-points lie 

close together, the profiles of these points are similar. As the profiles 

become more dissimilar, so the points become further apart; the same 

condition applies to the relation between the column-points. The 

marginal profiles for both sets of points lie on the origin of the axes, so 

that a point with a profile like the average will also lie in the centre. 

However, the two points positioned close together in a low-dimensional 

solution may lie far apart in a solution with higher dimensionality (Hair et 

al., 1995). Therefore, it is suggested that the number of dimensions 

should be kept as low as possible (the principle of scientific parsimony). 

Nevertheless, the solution should describe the data as fully as possible, 

implying that the percentage share of explained Inertia should be high. 

Thus the solution to the problem of dimensionality implies weighing high 

percentage inertia, on the one hand, against low dimensionality, on the 

other. The latter problem is resolved by exploring the plotted 

eigenvalues. That is, the right dimensionality is equal to the point where 

the curve shows a bend (an elbow) (Claussen, 1998). 

"Correspondence analysis" is basically an exploratory and descriptive 

technique, which uncovers and describes associations in large 

contingency tables. The only restriction is that the data elements must be 
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nonnegative numbers. There are no further assumptions regarding the • 
distribution or the nature of the data. The disadvantages of the 
"correspondence analysis" are that the distance between the points of 
different sets is not defined and it does not include significance tests for 
effects or interactions. It is in this connection especially that "loglinear 
models" are a particular useful supplement to "correspondence analysis" 
(Ha i re ta l , . 1995). 

Empirical application 

An example will clarify how "correspondence analysis" works (Clausen, 

1998). Table 3-1 shows a cross-classification of leisure activities with the 

respondent's occupational status. By applying correspondence analysis 

to this table a graphical representation is obtained. 

Table 3-1. A cross-classification of leisure activities with occupation 

LEISURE ACTIVITIES MANUAL 
LOW 

NONE-
MANUAL 

HIGH 
NONE-

MANUAL 
FARMER STUDENT RETIRED 

Sport events 301 497 208 50 254 187 
Cinema 216 550 250 37 339 157 
Dance/disco 361 534 204 59 324 216 
Cafe/restaurant 463 766 334 72 350 601 
Theatre 89 350 195 12 143 167 
Classical concert 23 182 124 10 60 110 
Pop concert 117 298 145 11 184 56 
Art exhibition 104 379 219 21 152 213 
Library 130 352 153 17 272 264 
Church services 168 370 187 51 162 424 

Source: Clausen. 1998 

The Figure 3-5 shows a two dimensional joint space where the points 

represent the categories of leisure activities and occupation variables. 

The result is interpreted on the basis of the relative positions of these 

points, for example, as spatial dimensions and/or clustering. In this 
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particular case the graphical arrangement may be Interpreted as 

representing the association of the occupational categories with the 

different leisure activities. 

Figure 3-5. The occupation and leisure activities are represented as points in 

a two-dimensional space 

Source: 
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The horizontal dimension separates the young (students) from the old 

(retired), and the vertical dimension separates cultural activities from 

light entertainment. The position of the points indicate that retired people 

are associated with church services and high status none-manual 

occupations are associated with art exhibitions, theatre-going, and 

classical concerts, whereas manual workers and farmers are situated 

closer to light entertainment like dancing, sports events, and 

cafe/restaurants. This example should provide an intuitive understanding 

of the unique property of correspondence analysis in visualising the 

associations between categories in contingent tables. 
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"Cor respondence analys is" has given soc ia l scient ists a very usefu l 
method of ana lys is . The graphical d isp lay is very benef ic ia l for 
communicat ing complex relat ionships between var iab les /ca tegor ies . The 
appl icat ions of this useful technique is wide and d iverse, ranging from 
market ing, environmental s tudies, land use , strategic management , 
agricultural sys tems, among others, where the relat ionship of var iab les 
and categor ies of the behaviour of a pe rson , spec ies or productivi ty 
respect ively have been ana lysed (Chamber la in et a l . . 1999; So lano et 
a l . , 2000; DeSarbo and W u . 2001 ; Purv is et a l . , 2001 ; He rnandez and 
Va ldes , 2006). Therefore, this study cons iders that the use of this 
statist ics method is useful for ana lys ing the "posi t ion" of the industr ies 
based on the different "anatomical e lements" (i.e. industr ies, products, 
and interactions). The explorat ion of such an "industry map" leads this 
study to depict the changes . 

The d isadvantages of the method are that the d is tance between the 

points of different sets is not def ined and it does not include s ign i f icance 

tests for effects or interact ions. It is in this connect ion espec ia l l y that 

other analyt ical methods (i.e. logl inear, nonparametr ic) are part icular ly 

useful supplements to co r respondence ana lys is . Ca lcu la t ing parameter 

est imates and signi f icance tests for the interaction ef fects prov ides a 
A 

measure of how strongly the different categor ies and var iab les are 

related. Therefore, the implementat ion of such analyt ical methods 

enab les the researcher to obtain more information from the results of the 

cor respondence ana lys is . 
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"Cor respondence ana lys is" is normal ly employed to ana lyse c ross -
sect ional datasets. This leads researchers to e lucidate s imi lar i t ies and 
dissimi lar i t ies from a part icular point of t ime (Chamber la in et a ! . , 1999; 
So lano et a!.. 2000; DeSarbo and W u , 2001 ; Purv is et a! . , 2 0 0 1 ; 
Hernandez and Va ldes , 2006). Therefore, its appl icat ion to exp la in 
changes over a period of time is l imited (Hernandez and V a l d e s , 2006). 

3.1.4. Correspondence analysis and its relation to other 

analytical tools 

The study of the anatomy of an A F S is based on the ana lys is of the 

relations between the categor ies (e.g. d ichotomous, ca tegor ica l , or 

cont inuous) of the anatomical e lements (var iables) of each industry 

which in turn permits to similar i t ies (or dissimi lar i t ies) to be found. 

Therefore, other techniques such as regress ion ana lys is , c lus ter 

analys is , principal component or factor ana lys is were not cons idered in 

the analys is of the anatomy. The dec is ion was based on the inherent 

purposes and data requirements of each of these methods. 

Regression analysis 

This analys is has been widely used in the research studies of soc ia l and 

natural sc iences . In genera l , regress ion ana lys is enab les the researcher 

to ask the general quest ion "what is the best predictor o f . . . ? " The genera l 

purpose of regress ion ana lys is is to learn more about the relat ionship 

between independent or predictor var iab les and a dependent or criterion 

var iable. The procedure starts by weigh ing each predictor var iab le , the 

weights denoting their relative contr ibut ion to the overal l predict ion. In 

calculat ing the weights, the regress ion ana lys is procedure ensu res 
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maximal predict ion from the set of independent var iab les in the variate. 
These weights a lso facil i tate interpretation as to the inf luence of each 
var iable In making the predict ion, a l though correlat ion among the 
independent var iables compl ica tes the interpretative p rocess (Hair et a l . , 
1995; Hill and Lewick i , 2006). Reg ress i on ana lys is is a d e p e n d e n c e 
technique, therefore to apply this technique (i) the data must be metric or 
appropriately t ransformed, and (ii) the researcher must def ine which 
variable is to be dependent and which remain ing var iab les will be 
independent (Hair et a l . , 1995). 

Furthermore, there are some assumpt ions , l imitat ions and pract ical 

considerat ions that should be taken into account , (i) The assumpt ion of 

l inearity which refers to the l inear relat ionship between var iab les . 

Regress ion analys is is not greatly af fected by minor dev ia t ions from this 

assumpt ion, but as a rule it is prudent to a lways look at the bivariate 

scatterplot of the var iables of interest. If curvature in the re lat ionships is 

evident, one can cons ider either t ransforming the var iab les , or explicit ly 

al lowing for nonl inear components (Hair et a l . . 1995; Hill and Lewick i , 

2006). (ii) Normality assumpt ion is related to a normal distr ibution of the 

residuals (predicted minus observed va lues) . The F-test he lps to 

evaluate any violation of this assumpt ion . However , before drawing final 

conc lus ions, it is important to review the distr ibution of the major 

var iables of interest (i.e. h is tograms of res iduals , normal probabil i ty 

plots) (Hair et a l . , 1995; Hill and Lewick i . 2006) . (iii) The major 

conceptual limitation of regress ion ana lys is is that one can only ascer ta in 

relat ionships, but never be sure about the underly ing c a u s a l 

mechan isms, because in real correlat ion research , al ternat ive causa l 
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explanat ions are often not cons idered , (iv) Another l imitation is the 
number of var iables which should a lways take into cons idera t ion the 
number of observat ions (Hair et a l . , 1995; Hil l and Lewick i , 2006) . (v) 
Mult icol l inearity means that at least one of the predictor var iab les is 
completely redundant with other predictors. There are many stat ist ical 
indicators of this type of redundancy (e.g. to le rances, semi-par t ia l R) , as 
well as some remedies (e.g. ridge regress ion) , (vi) Out l iers (i.e. extreme 
cases ) can ser iously bias the results by pull ing or pushing the regress ion 
line in a part icular d i rect ion, thereby leading to b iased regress ion 
coeff ic ients. Exc lud ing just a s ingle extreme c a s e can yield a complete ly 
different set of results (Hair et a l . , 1995; Hill and Lewick i , 2006) . 

The anatomy approach at this level does not cons ider the scope of 

predict ion. The var iab les that are used to ana lyse the anatomy of an 

agro-food sys tem are categor ica l . The aim of the anatomica l approach is 

to seek similari t ies (or dissimi lar i t ies) by ana lys ing the relat ionship 

between the categor ies (e.g. d ichotomous, ca tegor ica l , or cont inuous) of 

the anatomical e lements (var iables) of each industry of the se lec ted 

A F S . 

Cluster analysis 

Cluster ana lys is has been appl ied to a wide variety of resea rch 

problems. In genera l , c luster ana lys is he lps researchers to group objects 

based on the character is t ics they p o s s e s s . C lus te r ana lys is is an 

interdependence technique. That is, c luster ana lys is is an object ive 

methodology for quanti fying the structural character is t ics of a set of 

observat ions. A s such , it has strong mathemat ica l proper t ies, but not 
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Statistical foundat ions. The requirements of normali ty, l inearity, and 
homoscedestacity that were so important in, for instance regress ion 
analys is really have little bearing in c luster ana lys is (Hair et a l . , 1995). 

Cluster ana lys is usual ly involves at least two s teps. The first is the 

measurement of some form of similarity or assoc ia t ion between the 

entit ies to determine how many groups real ly exist in the samp le . S o m e 

of the d is tance measures avai lable are (Hill and Lewick i , 2006) : (i) 

Euc l idean d is tance which is simply the geometr ic d is tance in the 

mult id imensional space , (ii) squared Euc l i dean d is tance which permits 

progressively greater weight to be p laced on objects that are further 

apart, (iii) Ci ty-block (Manhattan) d is tance which is s imply the average 

di f ferences across d imens ions , so the effect of s ingle large d i f fe rences 

(outliers) is dampened (since they are nor squared) , (iv) C h e b y c h e v 

distance which permits researchers to def ine two objects as different if 

they are different on any one of the d imens ions , (v) power d is tance 

which permits the progressive weight that is p laced on d imens ions on 

which the respect ive objects are very different to be inc reased or 

dec reased , and finally (vi) percent d isagreement which has usefu l 

appl icat ions when data for the d imens ions inc luded in the ana lys is are 

categor ical in nature. 

The second step is to profile the c a s e s or var iab les to determine their 

composi t ion. Th is step may be accomp l i shed by apply ing d iscr iminant 

analys is to the groups identif ied by the c luster technique: T ree 

cluster ing. Two-way joining, and /c-means c luster ing (Hair et a . , 1995; Hill 

and Lewick i , 2006). The tree cluster ing cons ide rs the rule to link or 
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amalgamate two c lusters by their inherent simi lar i t ies based on the 
d is tances; some of the l inkage rules to c luster are: s ingle l inkage or 
nearest neighbour, complete l inkage or furthest neighbour, un-weighted 
pair-group average or arithmetic ave rages . Ward ' s method, among 
others (Hill and Lewick i , 2006). The Two-way joining cons iders the 
c i rcumstances when one wants to c luster both c a s e s and var iab les 
s imul taneously, because , both of them will s imul taneous ly contr ibute to 
the uncover ing of meaningful patterns of c lusters . None the less , the 
difficulty with interpreting these results may rise from the fact that the 
similarit ies between different c lusters may pertain to (or be c a u s e d by) 
somewhat different subsets of var iables (Hil l and Lewick i , 2006) . Final ly, 
the /(-means cluster ing is based on fixing the number of c lus ters that 
have to be ana lysed . Th is type of research quest ion can be add ressed by 
the /c-means cluster algori thm. Never the less , the best number of c lusters 
k leading to the greatest separat ion (d istance) is not known a priori and 
must be computed from the data (Hill and Lewick i , 2006). 

There are some assumpt ions , l imitations and pract ical cons idera t ions 

that should take into account , (i) Represen ta t i veness of the samp le is a 

critical issue because it is assumed that the samp le used to perform 

cluster ana lys is represents the structure of the populat ion. Otherw ise , 

outl iers may really be only an undersampl ing of divergent g roups that, 

when d iscarded , introduce bias in the est imat ion of structure (Hair et a l . . 

1995). Mult icol l inearity acts as a weight ing p rocess not apparent to the 

observer but affect ing the analys is nonethe less . Mult icol l ineari ty is 

corrected by reducing the var iables to equa l numbers in e a c h set or 
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using one of the d is tance measures that compensa tes for this correlat ion 
(e.g. Maha lanob is d istance). 

In brief, c luster analys is refers to the sort ing of different objects into 

groups in a way that the degree of assoc ia t ion between two ob jects is 

maximal if they belong to the same group and minimal othenwise. This 

permits structures to be d iscovered in data without providing a n 

explanat ion or interpretation. O n the other hand , the anatomy ana lys is is 

not based on seek ing "unknown" groups, so this technique was not 

cons idered . 

Factor analysis 

Factor ana lys is has found increased use during the past d e c a d e in all 

f ields. In genera l , factor analys is can be uti l ised to examine the 

underlying patters or relat ionships of a large number of var iab les and to 

determine whether or not the information can be condensed or 

summar ised in a smal ler set of factors or components . Fac tor ana lys is is 

an in terdependence technique in which all var iab les are s imul taneous ly 

cons idered , each related to all others. Fac tor ana lys is still emp loys the 

concept of the variate, the l inear compos i te of var iab les. T h e s e var iates 

(factors) are formed to maximise their exp lanat ion of the entire var iable 

set, not to predict a dependent var iable(s) (Hair et a l . , 1995; Hill and 

Lewick i , 2006). There is cont inued debate concern ing the appropr iate 

role for factor analys is : exploratory app roach , i.e. take what the data give 

the analyst , and confirmatory approach , i.e. a s s e s the degree to which 

the data meet the expected structure of the analyst . 
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In most c a s e s , principal factors and pr incipal components usual ly yield 
very simi lar results i.e. combining two (or more) correlated var iab les into 
one (or more) factors. In principal components ana lys is , it is a s s u m e d 
that all variabil i ty in an item should be used in the ana lys is . In pr incipal 
factors ana lys is , it is only the variabi l i ty of an item that it has in common 
with the other i tems that is used . In pract ical terms, principal componen ts 
ana lys is is often preferred as a method for data reduct ion, whi le principal 
factors ana lys is is often preferred when the goal of the ana lys i s is to 
detect structure (Hill and Lewick i , 2006). 

There are some assumpt ions, l imitations and pract ical cons idera t ions 

that should take into account (Hair et a l . . 1995): (i) Cor re la t ions among 

var iables or c a s e s , (ii) type of var iab les (e.g. metric, nonmetr ic va lues) , 

(iii) sample s ize (i.e. the ration between c a s e s and var iab les) , and (iv) 

stat ist ical assumpt ions (i.e. depar tures from normality, 

homoscedastac i ty , and linearity). 

In brief, pr incipal component or factor ana lys is a ims either to reduce the 

number of var iables or to detect the structure in the re lat ionships. 

A l though, cor respondence ana lys is employs some of the a lgor i thms used 

by factor ana lys is , this factor ana lys is does not help to ach ieve the aim 

of anatomy ana lys is . 

Chi-square Analysis 

Many studies cons ider some ways of ana lys ing nominal and ordinal 

var iab les and ratio var iab les for which the data are given a s f requenc ies 

of var ious categor ies (Kr ishnamurty et a l . , 1995; Hill and Lew ick i , 2006). 
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The unifying factor is that the va lues of the var iab les , whatever they 
might be. are grouped in categor ies and the f requency (count) or 
percentage of data in each category is known. The var iable might be 
d ichotomous. categor ical or cont inuous. H e n c e , Ch i - square is often 
used to test categor ical data in tables. 

The value of the Chi-square and its s ign i f icance level depends on the 

overal l number of observat ions and the number of ce l ls in the table. 

Thus , relatively smal l deviat ions of the relative f requenc ies ac ross cel ls 

from the expected pattern will prove signif icant if the number of 

observat ions is large. There are different tests to ana lyse the relat ionship 

between categor ica l var iab les (Kr ishnamurty et a l . . 1995; Hill and 

Lewick i , 2006): (i) maximum-l ike l ihood Chi-square wh ich is based on 

Maximum-Like l ihood theory B ishop (1975), (ii) Y a t e s correct ion which is 

usual ly appl ied when the table 2x2 conta ins only smal l observed 

f requencies, so that some expected f requenc ies become less than 10, 

(iii) F isher exact test which is avai lable for 2x2 tab les, and computes the 

exact probabil i ty under the null hypothes is of obtaining the current 

distribution of f requencies ac ross the current distr ibution of f requenc ies 

across ce l ls , or one that is more uneven, and f inally (iv) M c N e m a r Chi-

square which is appl icable in si tuat ions where the f requenc ies in the 2x2 

table represent dependent samp les i.e. before-af ter des ign study. 

The only assumpt ion underlying the use of the Chi-square (other than 

random select ion of the sample) is that the expec ted f requenc ies are not 

very smal l . The reason for this is that the CA?/-square inherently tests the 

underlying probabi l i t ies in each ce l l ; and when the expected cel l 
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f requencies fal l , for instance below 5, those probabi l i t ies cannot be 
est imated with suff icient precis ion (Kr ishnamurty et a l . , 1995; Hil l and 
Lewick i , 2006). 

Therefore, this analyt ical tool is suitable for ana lys ing the anatomy of an 

agro-food sys tem as permits this study to examine the distr ibution of 

categor ies on the se lec ted categor ical var iab les. Chi-square stat ist ic 

complements the results of "cor respondence ana lys is " . 

3.2. The NK model 

The second object ive of this study is to deve lop an exploratory 

framework under a "f i tness approach" that permits the identi f ication of 

the "organisat ional conf igurat ions" of a key industry of an A F S that is the 

"farming industry". Thus , this sect ion focuses on the N K - m o d e l which is 

the base of the "f i tness approach" . Th is sect ion is d iv ided into four 

subsect ions: subsect ion 3.2.1 d i s cusses the pert inence of the NK-mode l 

by analys ing other methods, subsect ion 3.2.2 f ocuses on the "soc ia l " 

appl icat ion of the NK-mode l which has fostered the use of this method, 

subsect ion 3.2.3 provides the analyt ic p rocess for the implementat ion of 

the NK-mode l and d i scusses some of the l imitations of the N K - m o d e l , 

subsect ions 3.2.4 examines the use of the N K model in the soc ia l s tud ies 

and subsect ion 3.2.5 summar ises the operat ional isat ion of the NK model 

in this study. 
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3.2.1, Models to analyse the "fitting" process 

Severa l methods have been used to ana lyse the "fitting" p rocess . S u c h 

methods are widely used in the cont ingency l i terature. A m o n g those 

methods are se lect ions, interactions, and c luster ana l yses us ing 

Eucl id ian d is tances. Most early studies use the se lect ion or interact ion 

approach for defining "fit" (Selto et a l . , 1995; Doo ley and V a n den V e n . 

1999). However , Sel to et a l . , (1995) and Je rm ias and Gan i (2004) have 

cri t icised these methods for their inability to measure the fit of the whole 

sys tem. They argued that cluster ana lys is with Euc l id ian d is tances uses 

a system approach and employs two s teps to def ine fit: (i) c luster 

analys is deve lops the " ideal" models based on data from high performing 

organisat ions, and then (ii) c luster ana lys is compares the "test" 

organisat ion with the ideal models using Euc l id ian d is tance formula by 

calculat ing the absolute value of the d i f ferences between the test 

organisat ions and the ideal models a long the structural d imens ions of the 

var iables. 

Therefore, three main concerns are assoc ia ted with this c luster ana lys is : 

First, the formulation of the ideal mode ls is based on the structural 

d imensions of high performing organisat ions. A s a c o n s e q u e n c e , the 

ideal models depend on the data used and the criteria se lec ted to def ine 

the high performing organisat ions. S e c o n d , the causa l relat ionship 

between outcome var iables and "fit" var iab les is not well de f ined. Th is is 

because the ideal models are deve loped based on the ou tcome var iab les 

(high per formance). In fact, it is not c lear whether per formance affects 

the select ion of contingent var iables or v ice ve rsa . Thi rd, the absolute 
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score deviat ions from the ideal models def ine the "fit" (in this c a s e 
misfit). Th is leads to an unstable result, as any deviat ions fronn the ideal 
models increase the degree of misfit of the organisat ion. F ina l ly , what is 
cons idered fit by this approach might be contradictory to the predic ted 
relat ionship hypothes ised by the theory used in these studies (e.g. 
cont ingency), because the ideal mode ls are those used by the high 
performing organisat ions. This is very important because there are some 
establ ished predict ions in different theor ies that would be "misfit" and 
therefore affected by using this approach . Je rm ias and Gan i (2004) 
provides an example : "if the high performing f irms adopt product 
differentiation strategy and used a med ium degree of centra l izat ion, then 
any product differentiation compan ies that used either high or low 
degrees of central izat ion would be cons idered misfits by us ing c luster 
analys is . Th is is inconsistent with the hypothes ised relat ionship 
proposed by cont ingency-based theory which predicts that product 
differentiation compan ies should use a high degree of decent ra l izat ion" . 

Cons ider ing the limitation of other methods, this study emp loys the 

"f itness approach" to define the ana lyses the relat ionship ("fitting" 

process) between the "organisat ional conf igurat ion" (based o n the 

productivity management e lements) and its per formance indicators. A s 

ment ioned in Chapter 2, the "f i tness approach" has obtained recogni t ion 

for investigating the "fitting" p rocess (Kauf fman and Be inberger , 1998; 

Beinhocker , 1999; Dooley and V a n de V e n , 1999; Levinthal and 

Wargl ien, 1999; McCar thy and T a n , 2000) . 
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3.2.2. The notion of fitness landscape 

A s mention in sect ion 2.4 "f i tness" l andscape deve loped in the realm of 

evolut ionary biology and has found appl icat ion in, for ins tance, studies of 

organisat ional adaptat ion, organisat ional variety, manufactur ing 

strategies, and account ing sys tems. In the context of this study, the 

"f i tness" landscape is a mul t id imensional s p a c e in which e a c h d imens ion 

represents the va lues of a part icular cho ice (i.e. productivity 

management elements) that a firm (i.e. farmers) can make and a final 

d imens ion indicating the per formance indicator. For c lar i f icat ion, this 

sect ion cons iders an il lustration of S igge lkow (2001) that is b a s e d on a 

simple example in which a firm can make only two cho ices : the breadth 

of product variety and the flexibil ity of the product ion set-up. In this c a s e 

the breadth of product variety is on the x -ax is , the degree of f lexibil i ty is 

on the y-ax is , and the ensuing per formance is on the vert ical z -ax is . The 

performance landscape display each pair of variety and f lexibi l i ty cho i ces 

onto a performance value (Figure 3-6a). 

Simi lar ly for each set of N cho ices , the per formance l andscape would 

attach a performance value to it in an N+1 d imens iona l s p a c e . 

Per formance landscapes somehow provide a way of using the concep ts 

of internal and external fit (adaptat ion). External fit is represented by the 

height of a particular point on the l andscape which is related to 

environmental condit ions (i.e. compet i tors ' act ions, cus tomer 

preferences, and avai lable technolog ies) . A s shown in F igure 3-6a. 

certain combinat ions of flexibil ity and product variety lead to higher a 

performance than other combinat ions. 
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Figure 3-6. Performance landscape 
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Source: adapted from Siggelkow (2001) 

The internal fit is represented by a peak in the landscape which in turn 

ar ises from the "consistency" combinat ion of cho ices . Th is internal fit 

shows the match between the var iab les and the environment. In this 

case , cho ices refer to flexibility and variety which in turn range from low 

to high. In this il lustration (Figure 3-6b), two examples of a consis tent set 

of cho ices were highlighted (i) the Ford mass product ion sys tem which is 

represented by low variety and low flexibil ity and (i) the J a p a n e s e 

production system which is a lean product ion based on high variety and 

high flexibility. The shape of each peak shows that the st ronger the 

degree of interaction among a part icular set of cho ices , the sharper the 

assoc ia ted with peak. A misal ignment is penal ised by a reduct ion of the 

performance. The misal ignment could stem from keeping a status quo 

although there are signif icant envi ronmental changes (e.g. s h a p e , 

number of peak changes) . Look ing at both graphs " a " and "b" , S igge lkow 

(2001) tries to illustrate the inf luence of such envi ronmental changes by 

compar ing the performance l andscapes between the product ion in the 
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early 1900s (Figure 3-6a) and then the product ion by the beginning of 
1980s (Figure 3-6b). In the former period (1900s), the cho ice of low 
variety and low flexibility led The Ford product ion sys tem to obtain the 
highest level of eff ic iency and per formance with the avai lable technology. 
High variety and high flexibility were not technologica l ly feas ib le . The 
latter period (1980s) was character ised by an improvement in technology 
and high variety and flexibil ity were feas ib le . The J a p a n e s e product ion 
sys tem selected this combinat ion (i.e. high flexibil ity and high variety) 
and in return this sys tem ach ieved the highest per formance. The 
performance value of the Ford product ion sys tem dec l ined a s a 
consequence of the new high peak. Th is example was one of the starting 
points to use the "f i tness" as an approach to study soc ia l phenomena . 

The implementat ion of the "f i tness" landscape has attracted the interest 

of severa l socia l scho lars . The starting point then is to look at the NK 

model which is d i scussed below. 

3.2.3. The Kauffman's original NK-Model 

The NK-mode l was original ly deve loped as a model of b io logical 

evolut ion. However, as shown before, its formal structure a l lows for 

appl icat ions in the domain of soc ia l s c i ences (e.g. management and 

evolutionary economics) . The appl icat ion permits the study of the 

strategy landscape in which economic agents search for instance new 

technological or organisat ional des igns . Here the model and some 

remarks are d i scussed . The l imitations of the model are a lso d i scussed . 
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McCar thy (2004) provides a crit ical explanat ion of the appl icat ion of the 
NK-mode l into the socia l context (i.e. manufactur ing strategy). This 
il lustration is used to expla in the analyt ical p rocess to implement the NK-
model . The NK-mode l is based on 4 key N K e lements : N, K, A and C . 
Therefore, the first important step is to show the ana log ies between the 
NK elements and those of the manufactur ing strategy perspect ive (Table 
3-2). This i l lustration cont inues by setting the parameters of the NK 
elements (Table 3-2). 

Table 3-2. NK model notation: evolutionary biology and manufacturing 

strategy 

NK 
E X A M P L E 

EVOLUTIONARY MANUFACTURING 
P A R A M E T E R S 

E X A M P L E 
BIOLOGY INDUSTRY 

N=3 (three The number of The number of capabilities that 
capabilities elements or genes of constitute the strategy and the 
such as quality, the evolving resulting configuration. These 
flexibility and genotype. A gene could include: flexibility, facility 

N cost) can exist in different 
forms or states 

location, technology 
management, degree of 
standardisation, process 
structure, approach to quality, 
etc. 

K=N-1=2 (each The amount of The amount of 
capability will epistatic interactions interconnectedness among the 

K affect the other (interconnectedness) capabilities. This creates trade­
two capabilities among the elements offs or accumulative 
in the strategy) or genes dependencies 

A=2 (two The number of Number of possible states a 
possible states alleles (the capability might have. For 
such as the alternative forms or instance, the quality capability 

A presence (1) or states) that a gene could have four states: 
absence (0) of a may have inspection, quality control, 
capability) quality assurance, and total 

quality management 

Coupledness of the The co-evolution of one strategy 
C genotype with other 

genotype 
with its competitors 

Source: adapted from McCarthy, 2004 
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W i t h t h e s e p a r a m e t e r s the d e s i g n s p a c e is A"^ = 2^ , w h i c h p r o v i d e s e igh t 

p o s s i b l e m a n u f a c t u r i n g s t r a t e g i e s . E a c h of t h e s e is a l l o c a t e d a r a n d o m 

f i t n e s s v a l u e b e t w e e n 0 a n d 1 ( T a b l e 3-3) . A v a l u e c l o s e to 0 i n d i c a t e s 

p o o r f i t n e s s , wh i l e a v a l u e c l o s e to 1 i n d i c a t e s g o o d f i t n e s s . In p r i n c i p l e , 

the f i t n e s s v a l u e s c a n t h e n be p lo t ted a s h e i g h t s o n a m u l t i d i m e n s i o n a l 

l a n d s c a p e , w h e r e the p e a k s r e p r e s e n t h igh f i t n e s s a n d the v a l l e y s 

r e p r e s e n t low f i t n e s s . 

Table 3-3. Kauffman's NK model 

E L E M E N T S AND S T A T E S 
FITNESS 

. S Y S T E M 
FITNESS 
V A L U E 

Element 1 Element 2 Element 3 (strategy) 
(assigned 
randomly) 

absent (0) absent (0) absent (0) 000 0 

absent (0) absent (0) present (1) 001 0.10 

absent (0) present (1) absent (0) 010 0.30 

present (1) absent (0) absent (0) 100 0.40 

absent (0) present (1) present (1) o i l 0.50 

present (1) absent (0) present (1) 101 0.70 

present (1) present (1) absent (0) 110 0.80 

present (1) present (1) present (1) 111 0.60 
Source: adapted from McCarthy. 2004 

In K a u f f m a n ' s m o d e l , the f i t n e s s f unc t i on fi{x) i s t he a v e r a g e of the 

f i t n e s s c o n t r i b u t i o n s , /i(x), f r o m e a c h e l e m e n t /, a n d is wr i t t en a s : 

Equation 1 

T h e f i t n e s s l a n d s c a p e of th is e x a m p l e s h o w s t h e p o s s i b l e c o m b i n a t i o n s 

a n d the i r r e l a t i o n s h i p to e a c h o t h e r ( F i g u r e 3 -7 ) . E a c h c o r n e r po in t of the 

c u b e r e p r e s e n t s a m a n u f a c t u r i n g s t r a t e g y a n d its h y p o t h e t i c a l f i t n e s s 

v a l u e . C o n t r a r y to b i o l o g i c a l e v o l u t i o n , s t r a t e g i c c h a n g e is a s s u m e d to 

be a p r o c e s s of m o v i n g f rom o n e s t r a t e g y to a n o t h e r in s e a r c h of a n 
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i m p r o v e d f i t n e s s ( S i g g e l k o w , 2 0 0 1 ; J e r m i a s a n d G a n i , 2 0 0 4 ; F r e n k e n , 
2 0 0 6 ) . T h i s is k n o w n a s the " a d a p t i v e wa l k " . F o r i n s t a n c e , o n e c a n 
arb i t ra r i l y s e l e c t a po in t o n the c u b e ( e . g . po in t 0 1 1 ) a n d t h e n o b s e r v e 
the " n e i g h b o u r h o o d " , that is po i n t s 0 1 0 , 111 a n d 0 0 1 . If po in t 011 h a s a n 
i m m e d i a t e n e i g h b o u r s t r a t e g y wi th a h i g h e r f i t n e s s v a l u e t h e n it is 
p o s s i b l e that a m a n u f a c t u r i n g f i rm w o u l d e v o l v e to th i s f i t ter s t r a t e g y 
(point 111 ) . 

Figure 3-7. A fitness landscape N=3 and K=2 

Global Peak 

(0.4) 
100 

Local Peak 

(0.00) 
0 0 0 

Source: McCarthy, 2004 

T h e a r r o w s o n the l i nes of t he a b o v e F i g u r e 3 -7 r e p r e s e n t e i t h e r a n uph i l 

wa lk t o w a r d s a g r e a t e r f i t n e s s v a l u e , o r a d o w n h i l l w a l k to a s m a l l e r 

f i t ness v a l u e . A " l o c a l p e a k " is a s t r a t e g y ( e . g . po in t 1 0 1 ) f r o m w h i c h 

there is no f i t ter po in t to m o v e to in the i m m e d i a t e n e i g h b o u r h o o d . A 

"g l oba l p e a k " is the f i t test s t r a t e g y (po in t 110 ) o n the en t i re l a n d s c a p e 

( S i g g e l k o w , 2 0 0 1 ; J e r m i a s a n d G a n i , 2 0 0 4 ; F r e n k e n , 2 0 0 6 ) . 
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A s th is is a s i m p l e e x a m p l e c o n s i s t i n g of t h r e e c a p a b i l i t i e s , it i s re la t i ve l y 
e a s y to v i s u a l i s e the s p a c e of s t r a t e g i c l a n d s c a p e u s i n g a w i r e f r a m e 
c u b e . If the e x a m p l e d e a l s w i th s e v e r a l c a p a b i l i t i e s , it t h e n b e c o m e s 
h a r d e r to v i s u a l i s e the d e s i g n s p a c e u s i n g a m u l t i - d i m e n s i o n a l c u b e . T o 
o v e r c o m e th is p r o b l e m a B o o l e a n h y p e r c u b e c a n be u s e d to m a p the 
s t ra teg i c d e s i g n s p a c e ( M c C a r t h y , 2 0 0 4 ) . 

The K and C parameters 

A s m e n t i o n e d in the p r e v i o u s s e c t i o n , t he K p a r a m e t e r is a n i n d i c a t o r of 

a s y s t e m ' s (a s t r a t e g y ' s ) c o n n e c t i v i t y . It r e p r e s e n t s t he e p i s t a t i c 

i n t e rac t i ons b e t w e e n e a c h s y s t e m e l e m e n t ( c a p a b i l i t y ) a n d c a n r a n g e 

f r om K=0 to K = N - 1 . T h e f o r m e r is the l e a s t c o m p l e x s y s t e m w h e r e e a c h 

e l e m e n t is i n d e p e n d e n t f r o m a l l o t h e r e l e m e n t s a n d the la t ter is the m o s t 

c o m p l e x s y s t e m w h e r e e a c h e l e m e n t is c o n n e c t e d in s o m e w a y to a l l 

o the r e l e m e n t s . F o r K = 0 , the resu l t an t l a n d s c a p e is re la t i ve l y s i m p l e a n d 

s m o o t h , e x c e p t for o n e s i n g l e g l o b a l p e a k . T h i s s u g g e s t s that o n e s i n g l e 

s t ra tegy d o m i n a t e s the c o m p e t i t i v e l a n d s c a p e ( F i g u r e 3 -8a ) . A s K 

i n c r e a s e s f r o m 0 t o w a r d s its m a x i m u m o f N = 1 , t h e f i t n e s s l a n d s c a p e 

c h a n g e s to a n i n c r e a s i n g l y r u g g e d , u n c o r r e l a t e d , a n d m u l t i - p e a k e d 

l a n d s c a p e ( F i g u r e 3 -8b ) . 

T h i s l eve l o f c o n n e c t i v i t y i n d i c a t e s f r us t r a t i on in t he s y s t e m , b e c a u s e it 

c a n l e a d to m a n y l o c a l f i t n e s s m a x i m a o n t h e l a n d s c a p e . If t h e N K m o d e l 

is a p p l i e d to the p r o c e s s of m a n u f a c t u r i n g s t r a t e g y f o r m u l a t i o n it is 

a s s u m e d that the con t r i bu t i on of a n y c a p a b i l i t y to t he o v e r a l l f i t n e s s of a 

m a n u f a c t u r i n g s t r a t e g y d e p e n d s o n the s t a t u s o f that c a p a b i l i t y a n d its 
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inf luence on the status of the other capabi l i t ies in the strategy 

(Siggelkow. 2001 ; Jermias and G a n i , 2004; F renken . 2006). 

Figure 3-8. Fitness landscapes: (a) K=0 and (b) K-1 

Source: McCarthy, 2004 
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K a u f f m a n ' s N K m o d e l w a s o r i g i na l l y a f i x e d s t r uc tu re m o d e l , in that the 
s y s t e m u n d e r s t u d y h a s not b e e n i n f l u e n c e d by f a c t o r s o u t s i d e of its 
s y s t e m b o u n d a r y . In o the r w o r d s , it w a s a c l o s e d s y s t e m in a s t a t i c 
e n v i r o n m e n t . In p r a c t i c e , th is a s s u m p t i o n is s i m p l i s t i c a n d i n v a l i d for 
c o m p l e x s y s t e m s ( S i g g e l k o w , 2 0 0 1 ; J e r m i a s a n d G a n i , 2 0 0 4 ; F r e n k e n , 
2 0 0 6 ) . T h e r e f o r e . K a u f f m a n a n d B e i n b e r g e r . ( 1 9 8 9 ) i n t r o d u c e d a 0 
p a r a m e t e r , to i nd i ca te c o u p l e d n e s s b e t w e e n the s y s t e m a n d o t h e r 
s y s t e m s in the e n v i r o n m e n t , C o u p l e d n e s s m e a n s that a n y s y s t e m wi l l not 
jus t d e p e n d o n in te rna l f a c t o r s , but a l s o the b e h a v i o u r a n d p e r f o r m a n c e 
of the s y s t e m s in the s a m e e n v i r o n m e n t . T h i s no t i on is c e n t r a l to 
c o m p e t i t i o n , b e c a u s e if the f i t n e s s of o n e f i rm ' s m a n u f a c t u r i n g s t r a t e g y is 
i n c r e a s e d , it is a l m o s t ce r t a i n to a f f ec t the f i t n e s s of o t h e r f i r m s ' 
m a n u f a c t u r i n g s t r a t e g i e s ( M c C a r t h y , 2 0 0 4 ) . 

F i n a l l y , the c o m b i n a t o r i a l na tu re o f " d e s i g n s p a c e " (^4'̂ ) i m p l i e s that i ts 

s i z e i n c r e a s e s e x p o n e n t i a l l y for l i n e a r i n c r e a s e s in N. A s m o s t s o c i a l 

s t r a t e g i e s ( e . g . m a n u f a c t u r i n g , t e c h n o l o g i c a l ) a r e h i g h - d i m e n s i o n a l (N is 

la rge) a n d c a n be c o n s t r u c t e d in m a n y d i f f e ren t w a y s {A is l a r g e ) , 

" d e s i g n s p a c e " is m u c h v a s t e r t h a n f i r m s c a n e f f e c t i v e l y e x p l o r e . F o r 

i n s t a n c e , in the d e s i g n s p a c e of e a r l y a i r c ra f t at the t ime of t h e W r i g h t 

B r o t h e r s , it w a s e s t i m a t e d to c o n t a i n n i ne d i m e n s i o n s f r o m w h i c h a l m o s t 

1 3 , 0 0 0 , 0 0 0 d e s i g n s c o u l d be c o n s t r u c t e d by c o m b i n a t i o n s o f A a n d N 

( F r e n k e n , 2 0 0 6 ) . 

Fitness analysis 

T h e r e a r e two m a i n ou tpu t s of the N K - m o d e l : (i) the f i t n e s s v a l u e w h i c h 

is c a l c u l a t e d f r om the e q u a t i o n 1, a n d (ii) t he f i t n e s s mat r ix w h i c h is 
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c a l c u l a t e d f r o m the d i f fe ren t c o m b i n a t i o n s of v a r i a b l e s a n d the i r 
r e s p o n d e n t s ( N K c o m b i n a t i o n s ) . A s m e n t i o n e d b e f o r e , th i s m o d e l w a s 
b rough t to the o r g a n i s a t i o n a l a r e n a a f e w y e a r s a g o , s o the e m p i r i c a l 
s t u d i e s on l y i n c l u d e c o r r e l a t i o n a n d h y p o t h e s i s tes t a n a l y s i s . C o r r e l a t i o n 
a n a l y s i s is b a s e d o n the r e l a t i o n s h i p b e t w e e n f i t n e s s v a l u e a n d s t a n d a r d 
o r g a n i s a t i o n a l p e r f o r m a n c e s w h i c h in tu rn c h e c k s that a n i n t e r n a l 
c o n f i g u r a t i o n m a t c h e s the e n v i r o n h i e n t a l i n f l u e n c e . S u c h r e l a t i o n s h i p s 
c a n be t e s t e d by e i the r two ta i l s o r o n e ta i l d e p e n d i n g o n the s e t of 
h y p o t h e s e s g i v e n ( J e r m i a s a n d G a n i . 2 0 0 4 ) . A n o t h e r t ype of a n a l y s i s is 
to s c r u t i n i s e the mat r ix c o m b i n a t i o n a n d its pa r t i cu l a r c a s e s ( e . g . the 
f i t test c a s e ) w h i c h in turn p e r m i t s the i den t i f i ca t i on of the " o r g a n i s a t i o n a l 
c o n f i g u r a t i o n " a n d its key e l e m e n t s ( M c C a r t h y a n d T a n , 2 0 0 2 ; M c C a r t h y , 
2 0 0 4 ) . 

3.2.4. NK model in social studies 

A s m e n t i o n e d in p r e v i o u s s e c t i o n s , t he " f i t n e s s a p p r o a c h " h a s b e e n 

c o n s i d e r e d in the s tudy of s o c i a l p h e n o m e n a . T h i s s e c t i o n d i s c u s s e s the 

a d v a n t a g e s a n d d i s a d v a n t a g e s of t he i m p l e m e n t a t i o n of t he " f i t n e s s 

a p p r o a c h " o u t s i d e its o r i g i na l se t t i ng in e v o l u t i o n a r y b i o l o g y , a n d the 

d i s c u s s i o n of t he c o r e p a r a m e t e r s that i n f l u e n c e the N K m o d e l . 

Advantages 

A s m e n t i o n e d in s e c t i o n s 2.1 a n d 2 . 2 , o r g a n i s a t i o n s h a v e to d e a l w i th a 

c h a l l e n g i n g a n d m o r e c o m p e t i t i v e e n v i r o n m e n t , s o th is l e a d s to t h e m 

h a v i n g v a r y i n g l e v e l s of u n p r e d i c t a b i l i t y . T h e u s e of f o r e c a s t i n g a n d 

o p t i m i s a t i o n t e c h n i q u e s at a l l l e v e l s ( s t r a t e g i c a n d o p e r a t i o n a l ) h a s 
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s e r v e d to c o p e wi th s u c h u n p r e d i c t a b i l i t y ( s e c t i o n 2 .3 ) , n o n e t h e l e s s , w i th 
b u s i n e s s a n d c u s t o m e r d e m a n d s i n t e n s i f y i n g , t h e l e v e l s o f 
unp red i c t ab i l i t y h a v e b e e n i n c r e a s i n g a n d the c o n f i d e n c e in s u c h 
t e c h n i q u e s is r e d u c i n g . T h e r e f o r e , in o r d e r to s a t i s f y c u s t o m e r s a n d 
r e m a i n c o m p e t i t i v e , M c C a r t h y ( 1 9 9 5 ; 2 0 0 3 , 2 0 0 4 ) a r g u e s tha t 
o r g a n i s a t i o n s s h o u l d l ea rn f r o m the i r e n v i r o n m e n t a n d d e v e l o p d e c i s i o n s , 
w h i c h re ly l e s s o n i n a c c u r a t e f o r e c a s t s a n d m o r e o n the ab i l i t y to s e n s e 
a n d r e s p o n d (adap t ) . A d a p t a t i o n , t h e n c o n c e n t r a t e s o n t h e p r o c e s s o f 
m a k i n g s t r a t e g i c d e c i s i o n s a n d the resu l t i ng o r g a n i s a t i o n a l f o r m s . A s 
r e v i e w e d in s e c t i o n 2 .4 , " F i t n e s s " t h e o r y t r e a t s the o r g a n i s a t i o n a l s y s t e m 
a n d its d e c i s i o n a l s i t ua t i on a s a c o m p l e x a d a p t i v e s y s t e m , w h i c h is 
c o n t i n u a l l y c o e v o l v i n g wi th its e n v i r o n m e n t , wh i l s t s e a r c h i n g f o r s o l u t i o n s 
a n d m a k i n g d e c i s i o n s ( M c C a r t h y a n d T a n , 2 0 0 0 ) . A d d i t i o n a l l y , the N K 
m o d e l h a s h e l p e d to e x p l o r e th i s c o n s i d e r a t i o n by p r o v i d i n g a too l to 
d e v e l o p i n te res t i ng t h e o r e t i c a l a n d e m p i r i c a l r e s u l t s . 

T h e f i rst a d v a n t a g e p r o v i d e d by the c o n s i d e r a t i o n o f the N K m o d e l is to 

re fer t he p r o c e d u r e of d e c i s i o n t a k e n to a n a d a p t i v e p r o c e s s . T h u s , the 

f o r m e r s t u d i e s try to a s s i m i l a t e the i d e a o f "f i t t ing into t h e e n v i r o n m e n t " 

by c o n s i d e r i n g a c o m p l e x s y s t e m p e r s p e c t i v e ( D r a z i n a n d V a n d e V e n , 

1 9 8 5 ; V a n d e V e n a n d D r a z i n . 1 9 8 5 ; G r e s o v , 1 9 8 9 ) . L a t e r , t h e in f luen t ia l 

wo rk of K a u f f m a n a n d W e i n b e r g e r ( 1 9 8 9 ) pe rm i t t ed t he i n t r o d u c t i o n of 

e m p i r i c a l a n a l y t i c a l m o d e l s a n d b r o u g h t impo r t an t c o n c e p t s to e x p l a i n 

" f i t n e s s " s u c h a s l a n d s c a p e , l o c a l a n d g l o b a l p o s i t i o n , i n t e r a c t i o n 

( A b e m e t h y a n d S t o e l w i n d e r , 1 9 9 1 ; M c C a r t h y , 1 9 9 5 ; B e i n h o c k e r , 1 9 9 9 ; 

D o o l e y a n d V a n d e n V e n , 1 9 9 9 ; L e v i n t h a l a n d W a r g l i e n . 1 9 9 9 ) . 

M c C a r t h y a n d T a n ( 2 0 0 0 ) , M c C a r t h y et a l . ( 2 0 0 0 ) a n d S i g g e l k o w ( 2 0 0 1 ) 
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a t t e m p t e d to s y s t e m a t i s e c o r e d e f i n i t i o n s a n d p r o p o s e that " N K m o d e l " 
c o u l d be a u s e f u l too l to a n a l y s e p e r f o r m a n c e a n d to iden t i f y t h e se t of 
a r r a n g e m e n t s w h i c h l e a d to s u c h h i g h e r l e v e l s of p e r f o r m a n c e . 

T h e s e c o n d a d v a n t a g e of the N K m o d e l c o n c e n t r a t e s m a i n l y o n 

s i m u l a t i o n s . T h i s is the N K m o d e l is u s e d to d e a l w i th the c o n s t r u c t i o n of 

a s o l u t i o n l a n d s c a p e . T h i s l a n d s c a p e p e r m i t s the a n a l y s i s of d i f f e ren t 

d e g r e e s of i n t e rac t i ons ( i .e . e p i s t a s i s ) , n u m b e r of s o l u t i o n s ( b a s e d o n 

v a r i a b l e s ) a n d d i f fe ren t l a n d s c a p e s a c r o s s t ime ( i .e . g e n e r a t i o n s ) . S o m e 

of the v a r i a b l e s u s e d to c o n s t r u c t l a n d s c a p e a r e : c o g n i t i v e a n d 

e x p e r i e n t i a l r e s e a r c h ( G a v e t t i a n d L e v i n t h a l , 2 0 0 0 ) , c e n t r a l i s e d , 

d e c e n t r a l i s e d a n d r e i n t e g r a t e d s t r u c t u r e s ( S i g g e l k o w a n d L e v i n t h a l , 

2 0 0 3 ) , t e a m p l a y e r ( S o l o w et a l . , 2 0 0 2 ) , s e l e c t i o n i s m a n d l e a r n i n g 

( S o m m e r a n d L o c h , 2 0 0 4 ; S u s u k i a n d A r i t a , 2 0 0 7 ) , t e c h n o l o g i c a l 

i n n o v a t i o n ( M a a n d N a k a m o r i , 2 0 0 5 ) , m o d u l a r i t y a n d ve r t i ca l i n t e g r a t i o n 

( F r e n k e n , 2 0 0 6 ) . T h e s i m u l a t i o n f r a m e w o r k h a s p e r m i t t e d r e s e a r c h e r s to 

b r o a d e n the i r p e r s p e c t i v e into the c o m p l e x n a t u r e o f t he w o r l d , a n d a s 

M a a n d N a k a m o r i ( 2 0 0 5 ) p r o p o s e d , s i m u l a t i o n m o d e l l i n g is u s e d to a id 

in tu i t ion. 

T h e las t a d v a n t a g e f o c u s e s o n the e m p i r i c a l a p p l i c a t i o n s of t h e N K 

m o d e l . T h e s e s t u d i e s h a v e c o n c e n t r a t e d o n i m p l e m e n t i n g t h e N K m o d e l 

in e m p i r i c a l a p p l i c a t i o n s ( n o n s i m u l a t i o n ) w h i c h in tu rn s h e d l ight o n h o w 

to o p e r a t i o n a l i s e a l l e l e m e n t s r e q u i r e d in the N K m o d e l . T h e N K m o d e l 

h e l p s to ident i fy the m a i n f a c t o r s that d r i v e p e r f o r m a n c e , to t e s t s o m e of 

the t h e o r e t i c a l a s s u m p t i o n s r e g a r d i n g t he b u s i n e s s s t r a t e g y b y u s i n g the 

" f i t ness " v a l u e , a n d to c o n s i d e r t h e s e f i n d i n g s a s a c o m p l e x s y s t e m that 
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i s c h a n g i n g a n d e v o l v i n g ( J e r m i a s a n d G a n i , 2 0 0 4 , 2 0 0 5 ) . T h e s e s t u d i e s 
a r e p i o n e e r i n g a n d t h e r e f o r e c a n be p e r f e c t e d . T h u s , t h e r e is a h u g e 
po ten t i a l to con t r i bu te to th i s d i r e c t i o n , s o m o r e e m p i r i c a l a p p l i c a t i o n s 
a r e n e e d e d to o v e r c o m e o p e r a t i o n a l i s a t i o n a n d i n te rp re ta t i on i s s u e s . 

Disadvantages 

N e v e r t h e l e s s , the N K m o d e l h a s s o m e d i s a d v a n t a g e s . It is a c c e p t e d in 

m o s t of the s i m u l a t i o n s t u d i e s that m o r e e m p i r i c a l r e s e a r c h s h o u l d b e 

t a k e n into c o n s i d e r a t i o n in o r d e r to g a i n ins igh t to f i nd p a t t e r n s in d a t a o r 

f ind the c o n s e q u e n c e of a s s u m p t i o n s in the r e a l w o r l d . O t h e r w i s e , a s 

o t h e r s c h o l a r s a r g u e , s i m u l a t i o n w o u l d be o n l y h i g h l y s p e c u l a t i v e , s o 

mus t not be p u s h e d too fa r ( A n d e r s o n , 1 9 9 9 ; S i n h a a n d V a n d e V e n , 

2 0 0 5 ) . M o s t of the s c h o l a r s f o s t e r the u s e o f the N K m o d e l a s the b e s t 

too l to c o n s t r u c t l a n d s c a p e s ( M c C a r t h y . 2 0 0 4 ) . H o w e v e r , it w a s f o u n d in 

the l i te ra ture r e v i e w that the e m p i r i p a l a p p l i c a t i o n s o f l a n d s c a p e s a r e 

ra ther ra re in s o c i a l s c i e n c e . T w o e m p i r i c a l s t u d i e s w e r e f o u n d ( J e r m i a s 

a n d G a n i , 2 0 0 4 , 2 0 0 5 ) . T h e s e s t u d i e s a r e u n i q u e a n d c o n c e n t r a t e o n 

b u s i n e s s s t ra tegy . 

Parameter values and fitness value 

A s m e n t i o n e d in the p r e v i o u s s u b s e c t i o n , t h r e e a s s u m p t i o n s a r e c o r e in 

the i m p l e m e n t a t i o n of the N K m o d e l : (i) the c o n s i d e r a t i o n of i n t e r a c t i o n 

or n o n - i n t e r a c t i o n b e t w e e n v a r i a b l e s ( e p i s t a s i s ) K = 0 , (ii) the a s s u m p t i o n 

that t he re mus t be a s i n g l e f i t test v a l u e , a n d f i na l l y (i l l) t he s e l e c t e d se t 

of v a r i a b l e s a r e su f f i c i en t to c o n s t r u c t a r obus t f i t n e s s l a n d s c a p e . 
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T h e in te rac t i on b e t w e e n v a r i a b l e s is the m a i n c o n t r i b u t i o n of t h e N K 
m o d e l a n d is w i d e l y c o n s i d e r e d in m o s t of the b i o l o g i c a l s t u d i e s 
( K a u f f m a n a n d W e i n b e r g e r , 1 9 8 9 ; L o u z a n o et a l . , 2 0 0 6 ; P a t h a n d G r a n t , 
2 0 0 7 ) . A l t h o u g h , s o c i a l s t u d i e s a l s o r e c o g n i s e t he i m p o r t a n t ro le of th is 
p a r a m e t e r ( S o l o w et a l . , 2 0 0 2 ; S i g g e l k o w a n d L e v i n t h a l , 2 0 0 3 ; M c C a r t h y , 
2 0 0 4 ; S o m m e r a n d L o c h , 2 0 0 4 ; M a a n d N a k a m o r i , 2 0 0 5 ; F r e n k e n , 2 0 0 6 ; 
S u s u k i a n d A r i t a , 2 0 0 7 ) , t he re is litt le k n o w n a b o u t t he o p e r a t i o n a l i s a t i o n 
of th is p a r a m e t e r in the s o c i a l c o n t e x t . T h u s , e m p i r i c a l s t u d i e s 
c o n s i d e r e d to f ix ing K=0 in o r d e r to g a i n m o r e i ns igh t in to t he b a s i c 
i m p l e m e n t a t i o n of the N K m o d e l ( J e r m i a s a n d G a n i , 2 0 0 4 , 2 0 0 5 ) . T h i s 
p a r a m e t e r f i x e s the n u m b e r of " f i t test" in the l a n d s c a p e , K=0 i m p l i e s that 
t he re is o n e "f i t test" p o s i t i o n ( M c C a r t h y , 2 0 0 4 ) . 

T h e s i m p l e N K m o d e l is b a s e d o n the a s s u m p t i o n that f i t n e s s v a l u e s a r e 

g i v e n r a n d o m l y . F r o m th is s ta r t ing po in t it is p o s s i b l e to c a l c u l a t e the 

tota l f i t n e s s v a l u e of e a c h s y s t e m , a n d to iden t i f y w h i c h h a s t h e h i g h e s t 

v a l u e . T h i s p r o c e d u r e w a s u s e d in m o s t of the m o d e l l i n g a n d t h e o r e t i c a l 

s t u d i e s ( S i g g e l k o w a n d L e v i n t h a l , 2 0 0 3 ; M c C a r t h y . 2 0 0 4 ; S o m m e r a n d 

L o c h , 2 0 0 4 ; M a a n d N a k a m o r i , 2 0 0 5 ; F r e n k e n , 2 0 0 6 ; S u s u k i a n d A r i t a , 

2 0 0 7 ) . N e v e r t h e l e s s , fo r e m p i r i c a l s t u d i e s th is a s s u m p t i o n h a s litt le 

benef i t , s o e m p i r i c a l s t u d i e s p r o p o s e d to the c a l c u l a t i o n o f t h e f i t n e s s 

v a l u e by t a k i n g into a c c o u n t t h e o r e t i c a l c o n s i d e r a t i o n s r a t h e r t h a n p u r e l y 

s t o c h a s t i c o n e s ( J e r m i a s a n d G a n i , 2 0 0 4 , 2 0 0 5 ) . 

F i n a l l y , s i n c e the N K m o d e l t r i es to e m u l a t e t h e e v o l u t i o n a r y p r o c e s s o f 

l iv ing o r g a n i s m s , the n u m b e r of c o m b i n a t i o n s is i n c r e a s i n g in e a c h 

g e n e r a t i o n a n d r e c o m b i n a t i o n ( K a u f f m a n a n d W e i n b e r g e r , 1 9 8 9 ) . T h e 
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s a m e c o u l d be a p p l i e d to s o c i a l s y s t e m s . H o w e v e r , the s e l e c t i o n of the 
v a r i a b l e s is m o r e l im i ted , a n d r e s e a r c h e r s o n l y c o n c e n t r a t e o n a s m a l l 
part of t h e m ( S i g g e l k o w a n d L e v i n t h a l , 2 0 0 3 ; M c C a r t h y . 2 0 0 4 ; S o m m e r 
a n d L o c h , 2 0 0 4 ) . T h i s c o n s t r a i n t is a l s o r e f l e c t e d in the e m p i r i c a l s t u d i e s 
( J e r m i a s a n d G a n i 2 0 0 4 , 2 0 0 5 ) . 

In br ief , t he N K m o d e l is a robus t m e t h o d fo r e v a l u a t i n g t he p e r f o r m a n c e 

of a s y s t e m by c o n s i d e r i n g its i n te rna l c o n f i g u r a t i o n . T h e m a i n a d v a n t a g e 

of N K m o d e l is the poss ib i l i t y o f e x p a n d i n g o u r u n d e r s t a n d i n g of c o m p l e x 

s y s t e m s s u c h a s e c o n o m i c o r g a n i s a t i o n s . T h e N K m o d e l is a l s o ve r y 

use fu l a n d p r o v i d e s a re l i ab le f r a m e w o r k to be u s e d in o t h e r r e a l m s 

o u t s i d e of its o r i g i na l se t t i ng in e v o l u t i o n a r y s c i e n c e s . T h e p a r a m e t e r s 

a r e ve r y f l ex ib le a n d permi t a s t u d y o f d i f f e ren t l e v e l s o f a p p r o a c h i .e. 

c o n c e p t u a l , m o d e l l i n g , a n d e m p i r i c a l . F o r a l l t h e s e r e a s o n s , th i s s t u d y 

u s e s the N K m o d e l to e x a m i n e the r e l a t i o n s h i p b e t w e e n the 

o r g a n i s a t i o n a l c o n f i g u r a t i o n s a n d r e l e v a n t p e r f o r m a n c e i n d i c a t o r s in the 

" f a rm ing " i ndus t r y of C A P S , T a b a s c o , M e x i c o . 

3.2.5. NK model: operationalisation 

U n d e r th is f r a m e w o r k , it is p o s s i b l e to c o n d u c t e m p i r i c a l s t u d i e s that l ook 

for r e l a t i o n s h i p s b e t w e e n a m o s a i c o f s t r a t e g i c c o n f i g u r a t i o n s a n d 

p e r f o r m a n c e ( f i t ness ) w i thout s a c r i f i c i n g f lex ib i l i t y (a l l o p t i o n s a re 

p o s s i b l e ) a n d g i v i ng up o n c a u s a l i t y ( M c C a r t h y , 2 0 0 4 : 1 4 6 ; J e r m i a s a n d 

G a n i , 2 0 0 4 : 181 ) . T h i s s e c t i o n f o c u s e s o n the o p e r a t i o n a l i s a t i o n of the 

N K m o d e l w h i c h in tu rns e x p l a i n s h o w the F i t n e s s A p p r a i s a l I ns t rumen t 

(FAI ) is c o n s t r u c t e d a n d a n a l y s e d . T h e c o n s t r u c t i o n a n d a n a l y s i s o f FA I 
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t a k e into c o n s i d e r a t i o n the e m p i r i c a l s t u d i e s d i s c u s s e d in t he p r e v i o u s 
s e c t i o n a n d its s u b s e c t i o n s . 

F o l l o w i n g the e m p i r i c a l wo rk of J e r m i a s a n d G a n i ( 2 0 0 4 ) , M c C a r t h y a n d 

T a n ( 2 0 0 0 ) , a n d M c C a r t h y ( 2 0 0 4 ) , t h e r e a r e a n u m b e r of s t e p s to be 

t a k e n in the c o n s t r u c t i o n of the " f i t n e s s " v a l u e a n d in t he a n a l y s i s of a 

pa r t i cu la r t heo ry . T h e c o n s t r u c t i o n o f t he FA I c o n s i d e r s two m a i n s t e p s : 

(1) v a r i a b l e r e l a t i o n s h i p a n d (2) " f i t n e s s " : s c a l e , l a n d s c a p e a n d v a l u e . 

E a c h s t e p h a s s p e c i f i c ac t i v i t i es w h i c h s h o u l d b e c a r r i e d ou t 

s y s t e m a t i c a l l y . A s m e n t i o n e d , t he re a r e two w a y s o f a n a l y s i n g t he 

e m p i r i c a l i m p l e m e n t a t i o n of " f i t n e s s " : (1) c o r r e l a t i o n a n a l y s i s , a n d (2) 

l a n d s c a p e a n a l y s i s . 

T h e f irst s t e p c o n s i d e r s the s e l e c t i o n of the k e y v a r i a b l e s to c r e a t e a s e t 

of " o r g a n i s a t i o n a l c o n f i g u r a t i o n s " . T w o " o r g a n i s a t i o n a l c o n f i g u r a t i o n s " 

a re p r o p o s e d in th is s tudy : " f a c t o r ' s o r g a n i s a t i o n a l c o n f i g u r a t i o n " a n d 

" a s p e c t ' s o r g a n i s a t i o n a l c o n f i g u r a t i o n " . T h e y a r e d i s c u s s e d fu l l y in 

s e c t i o n 6 . 2 . T h e "f i t t ing" p r o c e s s is t e s t e d by the r e l a t i o n s h i p b e t w e e n 

the " f i t n e s s " v a l u e of s u c h " o r g a n i s a t i o n a l c o n f i g u r a t i o n s " a n d k e y 

" p e r f o r m a n c e i nd i ca to r s " . T h i s is a l s o d i s c u s s e d in s e c t i o n 6 . 2 . 

T h e i m p l e m e n t a t i o n of the N K - m o d e l r e q u i r e s t h r e e k e y s t e p s to b e t a k e n 

in o r d e r to c a l c u l a t e the f i t n e s s v a l u e o f a s t r a t e g y ( w h i c h f r o m h e r e is 

k n o w n a s " o r g a n i s a t i o n a l c o n f i g u r a t i o n " ) . F i r s t , t he " f i t n e s s " s c a l e l o o k at 

the h o m o g e n e i t y of t he v a r i a b l e s . T h i s i m p l i e s h a v i n g o n l y c a t e g o r i c a l 

v a r i a b l e s , to f ix the n u n i b e r o f c a t e g o r i e s o r r e s p o n s e s a n d to a s s i g n a 

n u m b e r f r o m 0 to 1 w h i c h c a n b e c o m p u t e d f r o m the a s s i g n e d v a l u e o f 
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the r e s p o n s e s . S e c o n d , the " f i t n e s s " l a n d s c a p e p r o v i d e s t he d e s i g n 
s p a c e w h i c h f r o m he re is r e g a r d e d a s " o r g a n i s a t i o n a l c o n f i g u r a t i o n " a n d 
is c a l c u l a t e d f r o m the f o r m u l a /\ '^, w h e r e A r e f e r s to t he n u m b e r o f 
r e s p o n s e s (or c a t e g o r i e s ) a n d N r e f e r s to t he n u m b e r of v a r i a b l e s . T h i s 
s t u d y h a s c o n s i d e r e d a n a l y s i n g two m a i n " o r g a n i s a t i o n a l c o n f i g u r a t i o n s " 
w h i c h a r e b a s e d o n d i f fe ren t N K p a r a m e t e r s : (i) " f a c t o r ' s o r g a n i s a t i o n a l 
c o n f i g u r a t i o n " ( i .e . N=3 , A=5) , a n d " a s p e c t ' s o r g a n i s a t i o n a l c o n f i g u r a t i o n " 
( i .e. N=7 , A=2 ) . B o t h f i t n e s s l a n d s c a p e s a r e d i s c u s s e d in d e t a i l in s e c t i o n 
6 . 1 . T h e f i t n e s s v a l u e is c a l c u l a t e d by u s i n g t he a b o v e e q u a t i o n 1. If 
t he re a r e c o m p o u n d v a r i a b l e s it is s u g g e s t e d u s i n g t he w e i g h t e d s u m of 
the s e l e c t e d v a r i a b l e s that b e l o n g to s u c h c o m p o u n d v a r i a b l e s . T h i s is 
fu l ly d i s c u s s e d in s e c t i o n 6 .2 . F i n a l l y , a se t of h y p o t h e s e s a r e 
e s t a b l i s h e d in o r d e r to tes t t he " r e l a t i o n s h i p " b e t w e e n the f i t n e s s v a l u e s 
of e a c h " o r g a n i s a t i o n a l c o n f i g u r a t i o n " a n d " p e r f o r m a n c e i n d i c a t o r s " , 
i nd i ca t i ng the i r e x p e c t e d s i g n . 

T h e a n a l y s i s of the " F i t n e s s A p p r a i s a l I ns t rumen t " is d i s c u s s e d in 

C h a p t e r 6 . T w o s y s t e m a t i c p r o c e d u r e s w e r e u s e d to a n a l y s e th i s 

e m p i r i c a l i m p l e m e n t a t i o n of t he " f i t n e s s a p p r o a c h " . F i r s t , the c o r r e l a t i o n 

a n a l y s i s w a s u s e d to tes t the r e l a t i o n s h i p b e t w e e n the " f i t n e s s " v a l u e of 

p r o p o s e d " o r g a n i s a t i o n a l c o n f i g u r a t i o n s " a n d k e y " p e r f o r m a n c e 

i n d i c a t o r s " . A d d i t i o n a l l y , th is a n a l y s i s a l s o t e s t e d t he r e l a t i o n s h i p 

b e t w e e n a l l s e l e c t e d "p roduc t i v i t y m a n a g e m e n t e l e m e n t s " a n d k e y 

" p e r f o r m a n c e i nd i ca to r s " . T h i s p r o v i d e s m o r e i n f o r m a t i o n a b o u t w h a t 

f ac to r ( i .e . t e c h n o l o g y , c o m p e t e n c e , a n d o p e r a t i o n a l c l i m a t e ) is 

i n f l u e n c i n g the " f i t ness " v a l u e . S e n s i t i v e a n a l y s i s is e m p l o y e d to tes t t he 

re l iab i l i t y of the f i n d i n g s . S e c o n d , t he l a n d s c a p e a n a l y s i s r e f e r s to t he 
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e x p l o r a t i o n of t he " f i t ness " v a l u e o f s i g n i f i c a n t " o r g a n i s a t i o n a l 
c o n f i g u r a t i o n s " a n d the g r a p h i c a l s c o u t i n g of the "p roduc t i v i t y 
m a n a g e m e n t e l e m e n t s " a n d the i r i n f l u e n c e o n " p e r f o r m a n c e i n d i c a t o r s " . 
T h e d i s c u s s i o n of the f i n d i n g s is p l a c e d in C h a p t e r 8. 

3.3. Sampling and data collection 

T h e " c a c a o a g r o - f o o d s y s t e m " in T a b a s c o ( M e x i c o ) w a s s e l e c t e d a s the 

r e s e a r c h f i e ld . S a m p l i n g a n d d a t a c o l l e c t i o n c o n s i s t e d o n t h r e e m a i n 

t a s k s : 

T h e f irst t ask w a s to c o n s t r u c t a d a t a b a s e of cu r ren t p o p u l a t i o n s of the 

fou r s e l e c t e d i ndus t r i es : " f a r m i n g " , " c u r i n g " , " w h o l e s a l i n g " a n d 

" c h o c o l a t e " . T h e in fo rma t ion to c o n s t r u c t th is d a t a b a s e w a s p r o v i d e d by 

two m a i n s o u r c e s (i) repo r t s o f g o v e r n m e n t , u n i v e r s i t i e s , a n d f a r m e r 

a s s o c i a t i o n s , a n d the l i te ra tu re r e v i e w , a n d (ii) i n t e r v i e w s w i t h k e y 

o r g a n i s a t i o n s of e a c h i ndus t r y . T h e n , th is d a t a b a s e w a s c h e c k e d a n d 

c o r r e c t e d by e l im ina t i ng d o u b l e , f a l s e a n d i r re levan t i n f o r m a t i o n o n the 

n u m b e r of o r g a n i s a t i o n s , the i r l o c a t i o n a n d s t ra ta v a r i a b l e in e a c h 

indus t ry . 

T h e s e c o n d t ask w a s the d e t e r m i n a t i o n of the s a m p l e ta rge t f o r e a c h 

i ndus t r y of the C A F S by c o n s i d e r i n g t he p u r p o s e s of e a c h a n a l y t i c a l 

i ns t rumen t ( T a b l e 3-4) , i .e. Q u i c k a n a t o m i c a l A s s e s s m e n t ( Q A A ) a n d 

F i t n e s s A p p r a i s a l I ns t rument ( F A I ) . T h e s a m p l e s i z e of t he c h o c o l a t e a n d 

w h o l e s a l i n g i ndus t r y c o n s i d e r e d the w h o l e p o p u l a t i o n r e s p e c t i v e l y . T h e 

s a m p l e s i z e o f the cu r i ng i n d u s t r y t ook into c o n s i d e r a t i o n h a l f of the to ta l 

p o p u l a t i o n a n d w a s d i v i d e d into t h r e e s t ra ta g r o u p s . T h e s t r a t a d i v i s i o n 

142 



Chapter 3. Methodology 

of the " c u r i n g " i ndus t r y took into c o n s i d e r a t i o n the quan t i t y o f c u r e d 
c a c a o p r o p o s e d by C o r d o v a ( 2 0 0 1 ) . 

T h i s s t u d y c o n s i d e r e d 4 0 0 c a s e s in t he ta rge t s a m p l e of t he " f a r m i n g " 

i ndus t r y by t a k i n g into a c c o u n t two m a i n r e c o m m e n d a t i o n s : (i) t h e 

s a m p l e s i z e for t he c a c a o f a r m i n g i ndus t r y in T a b a s c o , M e x i c o , w a s 

d e t e r m i n e d by u s i n g F A Q m e t h o d o l o g y , i .e. a s i m p l e r a n d o m s a m p l e wi th 

a c o n f i d e n c e l eve l of 9 5 % a n d a c o n f i d e n c e in te rva l of 5 ( S A G A R P A , 

2 0 0 1 ) a n d (ii) the s a m p l e w a s d i v i d e d into 5 s t ra ta g r o u p s by c o n s i d e r i n g 

the n u m b e r of h e c t a r e s a s a s t ra ta v a r i a b l e p r o p o s e d in t he s t u d i e s of 

R a m i r e z ( 1 9 9 7 ) a n d C o r d o v a ( 2 0 0 1 ) s t u d i e s . T h e Q Q A w a s a p p l i e d to 

hal f o f the tota l s a m p l e of " f a r m i n g " i n d u s t r y r a n d o m l y ( T a b l e 3 -4 ) . 

Table 3-4. Population of CAFS, target sample and strata variable 

C A F S 
INDUSTRY POPULATION 

S A M P L E 
OAA 

S A M P L E 
FAI S T R A T A 

Farming 32902 
200 

(50% of 
FAI) 

400 

(i) 0-1 Ha - 45% 
(ii) 1.1-3 Ha - 30% 
(iii) 3.1-6 H a - 15% 
(iv) 6.1-9 Ha - 8% 

(v) >9.1 Ha - 4% 

Curing 100 50 
(i) 0-250 T o n - 55% 

(ii) 251-500 Ton - 35% 
(iii) >500 T o n - 10% 

Wholesaling 9 9 -
Chocolate 10 10 -

T h e th i rd task f o c u s e d o n the p r o c e s s of c o l l e c t i n g , r e c o r d i n g a n d 

ve r i f y i ng d a t a . T h e d a t a w e r e c o l l e c t e d in two s e s s i o n s . T h e Q A A w a s 

i m p l e m e n t e d in the f irst s e s s i o n in D e c e m b e r 2 0 0 4 . T h e Q A A is a n o p e n 

s t ruc tu red i n te rv iew ( A p p e n d i x A ) . T h e FA I w a s i m p l e m e n t e d in t he 

s e c o n d s e s s i o n in N o v e m b e r 2 0 0 5 . T h e FA I is a s t r u c t u r e d q u e s t i o n n a i r e 

( A p p e n d i x C ) . T h e c o l l e c t i o n o f d a t a w a s b a s e d o n p e r s o n a l v i s i t i ng in 

143 



Chapter 3. Methodology 

f i e l d . T w o s t u d e n t s w e r e t r a i ned a n d t h e n h e l p e d to c o l l e c t d a t a . S o m e of 
the q u e s t i o n n a i r e s w e r e i n c o m p l e t e a n d t h e r e f o r e om i t t ed f r o m the 
a n a l y s i s ; s o m e of the o r g a n i s a t i o n s in t he " c h o c o l a t e " , " w h o l e s a l i n g " a n d 
" c u r i n g " i ndus t r y d id not w a n t to pa r t i c i pa te in t he s t u d y , s o the s a m p l e 
ta rget w a s a l s o r e d u c e d . T h e f ina l a n d u s a b l e d a t a se t is a s f o l l o w s . 
Q A A : " f a r m i n g " ( 176 c a s e s ) , " c u r i n g " (37 c a s e s ) , " w h o l e s a l i n g " ( 6 ' c a s e s ) , 
a n d " c h o c o l a t e " (7 c a s e s ) . F A i : " f a r m i n g " ( 356 c a s e s ) . D a t a w e r e 
r e c o r d e d a n d a n a l y s e d by u s i n g Exce l® a n d S ta t i s t i ca® s o f t w a r e . 

T h e d a t a s e t Is c h a r a c t e r i s e d a s a c r o s s - s e c t i o n a l s a m p l e w h i c h in turn 

pe rm i t s th is s tudy to ident i fy s i m i l a r i t i e s a n d d i s s i m i l a r i t i e s of t he d a t a at 

a s p e c i f i c po in t of t ime . T h e i n c l u s i o n of s e c o n d a r y d a t a a l s o a l l o w s the 

c o m p a r i s o n of a s i t ua t i on o v e r a p e r i o d of t ime . T h i s s t u d y is t h e r e f o r e 

ab le to d i s c u s s the cu r ren t o r po ten t i a l c h a n g e s of t h e s e p a r t i c u l a r 

s i t ua t i ons . 
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This chapter d i s c u s s e s the importance of cacao product ion at 

international, nat ional and local level by explor ing the different 

d imens ions (i.e. economic , soc ia l , and environmental ) of c a c a o 

product ion. Such d iscuss ion expla ins in detai l the context of this study 

and provides the justi f ication for this research sett ing by cons ider ing the 

international, national and local context of c a c a o product ion. Th is 

chapter Is divided into two main sect ions: sect ion 4.1 d i s c u s s e s the 

international context of cacao production and sect ion 4.2 concent ra tes 

on the examinat ion of the research sett ing by cons ider ing the nat ional 

(Mexico) and local (Tabasco) context of cacao product ion. 

4.1. The International context 

This sect ion d i scusses the importance of c a c a o product ion and 

consumpt ion at international level . The sect ion is d iv ided into three main 

subsect ions: subsect ion 4.1.1 provides key information about the 

production and consumpt ion pattern of cacao and choco la te ; subsect ion 

4.1.2 examines the industry interact ion and its ef fects on cacao 

production and subsect ion 4.1.3 d i s c u s s e s the compet i t ive st rategies 

that need to be deve loped in order to survive in the c a c a o bus iness . 

4.1.1. Production and consumption 

C a c a o is a tropical perennial crop whose part icular attr ibutes gave it the 

legendary title of "Food of G o d s " by different P r e - C o l u m b i a n cultures in 
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Mexico (i.e. Az tecs , M a y a s , and O lmecas ) more than 500 hundred years 
ago (Wood and L a s s , 1985). However , it Is in Europe where this 
acknowledgment was fully deve loped with the m a s s product ion and 
consumpt ion of chocolate (Minif ie, 1970; Becket t , 1988; C o e and C o e , 
1996; Knight, 1999). Th is choco la te industry is part icular ly interesting 
for two reasons : (i) On the one hand the main raw mater ial of choco la te 
is cacao and cacao production is largely located in tropical a reas ; (ii) on 
the other hand, chocolate is c lass i f ied as a candy, and its consumpt ion is 
largely concentrated in temperate regions (F lood and Murphy, 2004). 
Understanding such a dual relat ionship permits us to shed light on the 
forces that enhance or inhibit the product ion and consumpt ion of cacao 
and chocola te , respect ively (Table 4-1). 

C a c a o and chocola te , as industr ies, have opportuni t ies and threats that 

are common pressures for all industr ies and thus managing them is part 

of the daily task of running a bus iness . Tab le 4-1 shows that the 

consumpt ion of chocolate dr ives the product ion of cacao and such 

consumpt ion is highly concentrated in two regions: the European Union 

and the United States of Amer i ca . C a c a o product ion is a lso highly 

concentrated in 6 countr ies (Niger ia , G h a n a , Ivory C o a s t , Ma lays i a , 

Cameroon and Brazi l ) , which supply more than 9 0 % of the global 

production (Flood and Murphy, 2004; I C C O , 2005) . It is expected that an 

increase in chocolate consumpt ion will record as other regions become 

wealthier (i.e. Ch ina . India and Russ ia ) . There fore , c a c a o product ion will 

need to be increased. 
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Table 4-1. Characteristics of cacao and chocolate industry 

CHARACTERISTICS CACAO CHOCOLATE 

Production regions 
Tropical humid regions (i.e. Africa, South 
America, and Pacific Asia) 

Temperate and cold regions (i.e. European 
Union and USA) 

Production concentration 
Highly concentrated, 6 countries control 90% 
per cent of the global production which comes 
from Africa (3453 millions of tons) 

Europe and America produce around 69% of 
the world grinding of cacao beans (1134 
millions of tons). 

Price formation London or New York Cacao Markets Competition 
Price regulation Government, or stock balance Competition 

Potential of growth 
production 

Increment of yields per hectare, transforming 
primary forest, or moving to arid zones. It is 
expected that 500,000 tones would be needed 
by 2012/13 (i.e. annual growth rate of 1.5%) 

Emerging economies (i.e. China, India. Russia, 
Brasil). 

Internal industry division 
Farmer carry out production and curing 
activities Pressing and chocolate industry 

Employment 
10 millions cacao producers 

100,000 employments are related to chocolate 
production and semi-elaborated cacao 
products 

Main use 
Raw material: beans 

Candy: chocolate bar, more than 3000 types of 
chocolate presentations 

Quality 
Fermented bean, organic, fine or aromatic, fair 
trade Mass, organic, fair trade, luxury, functional 

Semi-elaborated products Juice, soap, marmalade, pectin Liquor, butter, and powder 

By-products Pod husk, seed pulp, cacao shell Cacao shell 
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CHARACTERISTICS CACAO CHOCOLATE 

Technical threats 
Pests and diseases cause the global loss of 
some 30% of annual cacao production _ 

Economic threats 
Price at farm gate is low, as cacao is still 
heavily taxed 
Liberalisation process does not lead to an 
increase in price 

Increasing of substitutes 
European and US chocolate industry 
consumes high price European milk and sugar 
Chocolate is not considered as food so it is 
levied with a value added tax (VAT) 

Social threats 
Child labour is a problem in many cacao areas 
Cacao pioneers and land tenure dispute 

Lack of corporate social responsibility in the 
supply chain 

Environmental threats 
Loss of primary forest 
Climate global change Consumption of Eco-label products 

Health threats 
Chemical product effects on farmers 
HIV/AIDS in West Africa has risen rapidly in 
recent years 

Obesity 
Presence of undesirable constituents in 
chocolate and cacao-based products 

Adapted from Coe and Coe, 1996; ITC, 2001; Flood and Murphy. 2004; Leiter and Harding, 2004; ICCO, 2005 
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There has been a visible change in choco la te consumpt ion patterns. 
Current ly, consumers are drawn to part icular choco la te products which 
are either character ised by higher s tandards of quality, or by soc ia l 
responsibi l i ty and susta inable product ion (F lood and Murphy, 2004 ; 
I C C O , 2005). 

Final ly, cacao and chocolate industr ies are facing different threats 

ranging from technological to envi ronmental factors. S o m e of these 

threats have been control led by an act ive col laborat ion between 

producers and consumers . However , there are other threats that are 

beyond the control of both industr ies, therefore the part ic ipat ion or 

intervention of government is likely to be cons idered again (F lood and 

Murphy. 2004; I C C O , 2005). The part icipat ion (or withdrawal) of 

government is d i scussed in detai l in the next sec t ion . 

4.1.2. Industry interaction 

This subsect ion d i scusses one of the main c h a n g e s in the re lat ionship 

between cacao producers (i.e. farming industry) and cacao consumers 

(i.e. grinding and chocolate industry): the introduction of the free market 

interact ion. This d iscuss ion concent ra tes on the product ion side in order 

to address the object ives of the study. Th is subsec t ion is d iv ided into two 

main parts: (i) the first descr ibes different types of market ing structures 

of cacao producer countr ies, and (ii) the second focuses o n the current 

free market interaction. 

149 



Chapter 4. Cacao production in Mexico 

After gaining their independence, many c a c a o producing countr ies 
developed different sys tems by which c a c a o is brought from the farm 
gate to the point of export and the method by which cacao is so ld into 
the world market (Leiter and Harding, 2004) . T h e s e market ing structures 
differ by taking into account the geograph ica l locat ion and the colonia l 
heritage of the cacao producing countr ies ( ITC. 2001) . The types of 
marketing structures are: "marketing board" "stabi l isat ion fund", 
"cooperat ive monopol ies" and "free market route", (i) a "market ing board" 
is statutory bodies which purchased the c a c a o from farmers at a fixed 
price for the s e a s o n , and acted as pr incipal se l lers and exporters to the 
world market under one name (e.g. G h a n a , N iger ia , S ier ra L e o n e , and 
some countr ies in the Car ibbean and the Pac i f ic ) ; (ii) "stabi l isat ion fund" 
{caisse de stabilisation) a l lowed independent intermediar ies {traitants) to 
purchase cacao from farmers at a f ixed pr ice during the s e a s o n (e.g. 
Ivory Coas t and Cameroon) . Af ter receiv ing permiss ion from the fund, 
private export ing compan ies sel l the c a c a o into the world market under 
their own names and brands; (iii) in Lat in A m e r i c a , "cooperat ive 
monopol ies" or "market ing boards" a lso were implemented to control over 
sa les , but different levels of control were found. T h e s e vary f rom 
maximum (e.g. Mex ico . Venezue la ) to min imum control (e.g. Braz i l ) , and 
(iv) finally other countr ies have relied on a "free market route" (e.g. 
Domin ican Repub l ic , Indonesia, Ma lays ia ) . 

The current free market interaction has been poss ib le due to an intensive 

implementat ion of neo-l iberal agricultural po l ic ies which recommend 

complete governmental withdrawal from agricul tural product ion. It is 

expected that organisat ions would interact freely in order to ach ieve high 
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levels of eff ic iency, and this should lead to a better distr ibution of weal th. 
Such a l iberal isat ion process has been implemented in many countr ies. 
That is, exporters are now free to purchase direct ly from the farmer. The 
need for government approval before export has a lso been sc rapped 
(Flood and Murphy, 2004). 

The effects of this p rocess are controvers ia l for a number of reasons . 

First, world market pr ices were signif icant ly above the cos ts of growing 

cacao and this was the c a s e for a lmost every crop year up to 1998. 

Therefore, cacao bean pr ices started to dec l ine and eventual ly dropped 

below the farm gate price ( ITC, 2001 ; F lood and Murphy, 2004) . S e c o n d , 

some governments still tax product ion, so a farmer does not rece ive a 

substant ial increase in farm gate pr ices (Gi lbert , 1997; De Lattre et a l . , 

1998). Third, government had the necessa ry infrastructure to be 

informed about the international cacao pr ice. Farmers under a l iberal ised 

marked are at d isadvantage as they lack accura te , economic and t imely 

price information. In fact, they are under great pressure as the dai ly pr ice 

they get for their beans is now more of a ref lect ion of the world market 

price which would eventual ly lead to a signif icant level of specu la t ion 

(Flood and Murphy, 2004). Final ly, it was expec ted that intermediar ies of 

grinding and chocolate industr ies or farm coopera t ives would not only 

take care of the purchasing activi t ies (i.e. gather ing, t ransport ing, 

storing), but a lso of the farming support se rv ices (i.e. techn ica l 

ass is tance , credit). T h e s e farming support se rv i ces are very important to 

ach ieve a susta inable product ion. However , the intermediar ies do not 

include farming support serv ices in their ac t ions. Fur thermore, a 

decoupl ing between technology generat ion and a technology transfer 
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would have a negative effect on publ ic research and deve lopment 
institutions. Th is gap, then, would be fil led in the near future by private 
compan ies (i.e. Monsanto , Bayer, Du-point) in order to face the technica l 
threats ment ioned in the previous subsec t ion , but no t imetable has yet 
been set (Flood and Murphy, 2004). 

These structural changes are inf luencing the c a c a o product ion all over 

the world, and some react ions have a l ready occur red . These react ions 

will be d i scussed in the following subsec t ion . 

4.1.3. Competitive strategies 

This subsect ion d i scusses some of the strategies that the c a c a o farming 

industry is developing in order to adapt to a chal lenging and more 

competi t ive cacao environment. Two groups of strategies are d i s c u s s e d : 

The strategies built around supply chain and strategies built a round the 

cacao sys tem, its by-products and its uses . 

The first group of strategies takes p lace in the cacao supply cha in , (i) 

one strategy is to differentiate cacao product ion. Therefore there are 

farmers whose cacao production is di f ferent iated through a part icular 

cert i f icate. This certif icate al lows them to obtain premium pr ices , and 

also to gain the loyalty of consumers ( C C I , 1991). This cert i f icate has a 

cost. S o , further investigation is needed in order to fully a s s e s s the 

cost/benefi t of such particular products. The cert i f ication cove rs different 

attributes ranging from quality (i.e. f ine or f lavour cacao) through 

environmental (i.e. carbon capture, rain forest, bird watch ing, wild life) as 

well as soc ia l attributes (i.e. fair trade) (Rad i , 2005) . S u c h cert i f icat ion 
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init iatives are deve loped and managed by cacao consumer countr ies, 
which eventual ly lead to awareness of cacao producer count r ies about 
the necess i ty to make more effort to fill this market research g a p . 

(ii) Another strategy is to add value to cacao product ion. That is the 

farming industry should part icipate in the grinding p rocess as sugges ted 

by severa l international organisat ions (i.e. F A O , ICCO) . The re are 

severa l obstac les that have to be managed to do this. But in the long 

term it would bring competi t ive advantage to the cacao produc ing 

countr ies. 

(iii) Another strategy suggested in different cacao meet ings is the 

enhancement of internal consumpt ion in cacao producing count r ies . Th is 

would lead the development of an internal storage capaci ty wh ich in turn 

could transfer some of the stocking power exerted by the c a c a o 

consumer countr ies to the producer countr ies. However , this s e e m s to be 

a long term object ive (ITC, 2001). 

(iv) Final ly, a tradit ional strategy cons iders increasing the y ie ld of cacao 

per hectare which "ceter is par ibus" should result in higher returns. Th is 

strategy is very important as it helps in the rejuvenation and replant ing of 

older plantation areas , rather than using virgin tropical rain forest , and in 

turn meets a susta inable cacao product ion system requirement. 

However, there are still many l imitations to this strategy. T h e s e 

limitations ar ise from the ev idence that private organ isat ions have not 

carr ied out all the functions that were tradit ionally control led by publ ic 

institutions in the past. In fact, they only limit their act ions wh ich are 
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l inked to profits (Flood and Murphy, 2004). Th is limitation is a l so 
exacerbated by other condi t ions such as : (i) age ing of the farmers who at 
the beginning of the cacao plantation were fully supported by the 
government, but now, have to face this new environment at an old age, 
(ii) avers ion by young generat ions towards cacao product ion, who prefer 
to leave from rural a reas , and (iii) insignif icant publ ic investment in rural 
areas (i.e. communicat ion and transport infrastructure, publ ic serv ices) 
(Ramirez , 1997). 

The second group of strategies takes p lace on the sur roundings of the 

cacao environment, by-products and uses of c a c a o . The first strategy is 

based on the concept of agricultural d iversi f icat ion which in turn should 

(i) al low farmers to diversi fy their income by incorporat ing more products 

assoc ia ted to cacao agro-eco log ica l sys tem; (ii) contr ibute to food 

security; (iii) break the seasonal i ty of cacao income; and (iv) spread the 

risk of trading losses between different agricultural products (or 

serv ices) . This strategy should a lso offer opportunit ies for expanded 

employment and efficient use of capi ta l , land and human resources (R ice 

and Greenberg , 2000; F lood and Murphy, 2004). S u c h divers i f icat ion 

promotion requires strong external support and time for learn ing. 

Diversif icat ion strategy should fit into a market economy. Avo id ing the 

idea of incorporating this strategy in c a c a o - b a s e d sys tems would lead to 

the c losure of a susta inable option for the next generat ions (R i ce and 

Greenberg , 2000). 

The second strategy is based on the use of cacao by-products . Th is 

strategy was suggested a long time ago (Greenwood , 1965). It has not 
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expanded rapidly, as many products require a p rocess of incubat ion, 
growth, and renovat ion. For ins tance, in Braz i l , c a c a o pulp ju ice 
(sweetening) is used to produce a cacao ju ice, and var ious mixtures in 
ice c reams. It has al ready become so popular that it is ava i lab le in many 
supermarkets. It is argued that this by-product provides more revenue to 
the farmer than the p rocessed beans (Flood and Murphy, 2004) . There is 
also innovative research based on cacao by-products which range from 
chemica l appl icat ions (i.e. pectin), through medica l uses (i.e. H IV /A IDS 
and malar ia inhibitor) to agricultural purpose (i.e. feed ing , soi l 
substrates). The investment in such line of research may be one way of 
generat ing more income from domest ic and export markets (F iguei ra et 
a l . , 1993). 

Final ly, there is another strategy which cons iders the impor tance of 

cacao as food rather than as a candy. Mex ico is recogn ised a s the centre 

of the domest icat ion of severa l c rops (i.e. maize, tomato, and chill i) 

including cacao . The domest icat ion process and the mixing of cul tures 

in the last 500 hundred years resulted in the deve lopment of a unique 

cuis ine (Gonza lez and A m a y a , 2005) . This food heri tage would extend 

cacao consumpt ion where, at present, choco la te bars are l imited by 

tropical weather, sp icy food, and a weak snack culture, espec ia l l y in the 

newly emerging rich countr ies (i.e. Ch ina and India). 

4.2. Cacao agro-food system in Tabasco (Mexico) 

This sect ion d i scusses some of the character is t ics of the sett ing of this 

study. Th is sect ion is d iv ided into two main subsec t ions : subsec t ion 4.2.1 
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the national context, Mex ican c a c a o , which refers to the genera l 
information of the cacao product ion in Mex ico , and subsec t ion 4.2.2 
which d i scusses the importance and per formance of this agro- food 
system in Tabasco , Mex ico . 

4.2.1. Mexican cacao: the national context 

This subsect ion concentrates on the d iscuss ion of three main aspects 

which descr ibe the national context of the Mex ican c a c a o product ion and 

consumpt ion: free market economy, cooperat ive sys tem, and agro-

eco log ica l sys tem. 

Market economy 

Mexico opened its domest ic market to international compet i t ion in 1987, 

and acce lerated this p rocess by s igning severa l ag reements with 

different partners (i.e. N A F T A . E U , South A m e r i c a , and Pac i f i c As ia ) over 

the past 2 decades . A s ment ioned before, a market economy should 

permit a higher level of ef f ic iency and profitability to be reached and a 

better distribution of wealth and a susta inable improvement In the quality 

of life to be ach ieved . For the cacao industry, this would be a great 

opportunity to develop its comparat ive advantages which are based on 

the geographica l posi t ion, good quality of cacao bean , and a well 

deve loped cooperat ive structure. However , these compara t ive 

advantages are not v is ible in the nat ional stat ist ics. 

Figure 4-1 shows the "cacao bean unit" of three commodi ty ca tegor ies 

(i.e. " cacao bean" , "semi-e laborated cacao products" , and "choco la te 

products"). Techn ica l convers ion factors were emp loyed to t ransform 
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both export and import va lues of such three commodi ty ca tegor ies into 
their respect ive "cacao bean" units. C a c a o bean product ion and 
harvested acreage (Ha) are a lso shown. Internally, it is obse rved that the 
demand of these three commodity categor ies has inc reased in Mex ico , 
and such demand is sat isf ied by imported products. 

Figure 4-1. Mexican cacao trends in acreage, production, export and import 

(cacao bean units) 
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Imports chocolate products (Ton) 
Exports semielaborated cacao products (Ton) 
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Source: adapted from SIACON. 2005; BANXICO. 2005; Becket. 2000 

External ly, Mex ico has moved from the export of raw mater ia ls to value 

added products Cons ider ing national cacao product ion, the farming 

industry has not grown. In fact, imported products represented almost 

half of national cacao product ion in 2004. If one cons iders that national 

production is suppl ied by 40,000 farmers, then it s e e m s that each of 

them did not rece ived the value of around 1000 k i lograms of c a c a o in 

2004 The yield per hectare obtained in the nat ional agricul tural research 

institution ( INIFAP) is around 1200-1500 Kg ha"^ ( S E . 2002), which 

means that the cacao import can be substi tuted internally. Furthermore. 
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the farming industry shows a negat ive tendency by reducing the cacao 
acreage. 

This is quite a larming as cacao product ion is based on a part icular agro-

ecologica l sys tem which supports a variety of plants and wildl i fe (Rice 

and Greenberg , 2000; Dona ld , 2004). S o the loss of 80 thousand 

hectares over the next decade is not a we lcome result. 

The situation in the chocolate industry is a lso difficult. There is a 

contraction of around 5 0 % from 589 product ion units in 1989 to 301 in 

2003. The chocolate industry c la ims that having a " cacao coupons law" 

which forces it to buy the nationally produced c a c a o before it can buy 

cacao beans from international markets puts it in a cost d isadvantage. It 

is a lso argued that many chocolate products, which come from N A F T A 

area, have a distorted price because their ingredients such a s milk and 

sugar are heavi ly subs id ised (Gonza lez and A m a y a , 2005). 

Final ly, the retail ing industry is seen as the real winner from such neo-

liberal pol ic ies, as it can import f inal c a c a o products at a tax rate of 0. 

Furthermore, this industry benefi ts from internat ional choco la te firms 

which have spent heavi ly on promotion in the last d e c a d e . S u c h a 

marketing strategy has al ready inf luenced the higher income dec i les of 

the Mex ican populat ion situated in the mega-c i t ies who are more likely to 

consume "chocolate bar" style cacao . Therefore , the nat ional chocolate 

industry has fai led to attract the value of the buying-power of this 

particular segment of the market. 
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Although neo- l iberal pol ic ies will be fully implemented in 2008. most of 
the import tariffs have al ready been reduced . Therefore, ail the 
organisat ions of the industr ies in the nat ional cacao-agro food sys tems 
need to work together if they want to survive and s u c c e e d . 

Cooperative system 

There is a long tradition in producing c a c a o in Mex ico (Wood and L a s s , 

1985; Rami rez , 1997; Co rdova , 2001), from the " M e s o a m e r i c a n " period 

(1200 AD) through the "pre- and post-revolut ionary" (1910 A D ) and the 

"import substi tut ion" (1940-1983) to the "market economy" per iod (1984-

to date). E a c h period has provided key e lements to the c a c a o product ion. 

However, the last two per iods have p layed an important role in the 

construct ion of the current structure of the nat ional cacao agro- food 

system. During the "import subst i tut ion" per iod, cacao ac reage increased 

dramatical ly as many primary forest a reas were transformed into arable 

lands. A cacao board ( C O N A D E G A ) was instal led to control the cacao 

cooperat ive system where farmers del iver their produce ( A S E R C A , 

1991). This cacao board was a lso in charge of many of the strategic 

functions (i.e. research, extens ion, credit, and marketing). T h e cacao 

cooperat ive system gathered around 40,000 farmers. Figure 4-2 shows 

that this cooperat ive system was organ ised into 31 curing plants, 26 

farmer assoc ia t ions , 3 regional farmer assoc ia t ions and one nat ional 

farmer union ( U N P C , 1990). 

This organisat ion was oriented to supply c a c a o beans both to nat ional 

(55%) and international (45%) markets. Under this sys tem, fa rmers had 

to supply their produce as "fresh bean" . S o cur ing plants prepared larger 
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amounts of cacao which in turn resulted in a higher quality of c a c a o bean 
( A S E R C A , 1991). The U N P C also had a gr inding infrastructure where 
some of the cacao production was p rocessed to obtain both s e m i -
e laborated (i.e. l iquor, butter, and powder) and final cacao products (i.e. 
chocolate) ( A S E R C A . 1991). A combinat ion of a higher cacao 
International price and strong support f rom the government permitted to 
higher levels of productivity to be main ta ined, the cacao ac reage to be 
inc reased, and somehow stability to be of fered at farm level . However , it 
is a lso accepted that this structure became more pol i t ical, so it could 
never be pro fess iona l ised. Th is w e a k n e s s was ref lected once the U N P C 
had to cons ider a future without any publ ic support. 

The period of "market economy" was marked when C O N A D E C A 

van ished in 1989. This led to a d iv is ion of the c a c a o supply cha in into 

two main groups: union of farmers ( U N P C ) , and private m idd leman. 

U N P C faced a vandal ism situation which af fected their asse ts 

considerably (i.e. trucks, a i rp lanes, warehous ing , and curing plants). In 

fact, the grinding and chocolate industry owned by the U N P C is still 

under embargo (Ramirez , 1997). Th is si tuat ion a lso co inc ided with the 

fall ing international cacao pr ices which d ropped to their lowest level in 

1999. Th is led to stopping the harvest ing of cacao and product ion was 

reduced by almost 50 per cent (Figure 4-2). Government po l ic ies were 

more f lexible about the cacao situat ion and cons idered a ser ies of 

programs oriented to reverse this negat ive si tuat ion in 2000 ( S A G A R P A , 

2001, 2002). 

160 



Figure 4-2. Changes in the CAPS: from "import substitution" (1940-1983) to "market economy" period (1984-) 
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The UNPC has benefited from such cacao programs but this has not 
been enough and some members have separated themselves from such 
cooperative structure in order to avoid suffering from the lack of 
leadership in cooperatives (Cordova, 2001). 

On the other hand, international wholesaling and grinding firms 

increased their participation during this unstable period, and now they 

gather more than a half of the cacao production by employing a network 

of middlemen. They also train these middlemen to carry out the curing 

process In order to secure higher quality levels. Wholesaling and 

chocolate industries provide credit and training to the curing process 

(Gonzalez and Amaya. 2005). 

Furthermore, significant changes have been made in this period. One 

change was the elimination of tax tariffs on chocolate products in 2002 

(Gonzalez and Amaya, 2005). As mentioned before, this accounts for a 

doubling of the value of imports which would be equivalent to around 

30,000 tons of cacao. Another change is the confirmation that frosty pod 

rot, a fungus disease that has reduced cacao production by up to 80% in 

Latin America, has reached Mexican cacao areas (Phillips et al . , 2006). 

Under this scenario, it is considered that cacao cannot be abandoned as 

in 1999/00. There have been a series of actions carried out by the 

government in order to face these challenges. At the beginning of 2000, 

a program based on an increase of yield per hectare was Implemented, 

which "ceteris paribus" should result in higher returns and better 

standard of life. However, such cacao programs have been insufficient. 
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This is confirmed by a lack of strategic services to the farming industry 
mainly extension, credit, and marketing (Cordova, 2001). 

Agro-ecological system 

Cacao is a tropical crop which is widely distributed in many regions of 

Mexico. However, the production is concentrated in 6 states of Mexico of 

which two supply 99% of the national cacao production: Tabasco (70%). 

and Chiapas (29%) (SIACON, 2005). This main region of cacao 

production is located in the southeast of Mexico (Figure 4-3). Whilst 

Tabasco is a flat and flooded area, Chiapas is a very hilly zone. Thus, 

agro-ecological systems differ in many aspects (SIACON. 2005) 

Figure 4-3. Cacao production in Mexico 
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Cacao orchards never reached a plantation status where all primary 
forest is cut down in order to have 100 percent solar radiation. Therefore, 
Mexican cacao Is a very rich agro-ecological system, as it conserves the 
primary and secondary canopies. There are many native species of 
animals and plants that share a space in this canopy (Rice and 
Greenberg, 2000; Donald, 2004). Traditional farmers have learnt to get 
several benefits from such particular outcomes (i.e. timber, honey made 
by endemic bees, medicinal and food plants, bushmeat of reptiles and 
mammals). The potential to obtain the best of such diversified agro-
ecological system has not been reached (Flood and Murphy, 2004). The 
likelihood of losing a learning opportunity about this natural relationship 
is getting much closer. 

One strategy to be successful in a competitive environment is by 

attracting value from the market. Diversification could be a solution. 

However, it is necessary to have a new insight into opportunities and 

threats at both an internal and external level. 

4.2.2. Mexican Cacao: the local context (Tabasco) 

This subsection concentrates on the discussion of general information 

and performance indicators. This Information describes the Cacao agro-

food system in Tabasco (Mexico) - C A P S . 

Tabasco: General information 

Tabasco is located in southeast Mexico (North 18**39' and South 17°15' 

at North latitude. East 9 r 0 0 ' and West 94°07' at West longitude), and 

represents 1.3% of the national surface (25,470.224 Km^). The 
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geography of Tabasco is mainly low lying. Climate is largely humid with 
abundant rainfall in summer The average annual rainfall is 2000mm, and 
the average temperature is 26° C (INEGI, 2005). 

Tabasco consists of a complex hydrological network which is the most 

important in Mexico. This hydrological feature leads Tabasco being 

divided into 2 regions (i.e. Grijalva and Usumacinta) and 5 subregions 

(i.e. Chontalpa. Centro, Sierra, Pantanos, and Rios), where its 17 

municipalities are distributed (Figure 4-4) 

Figure 4-4. Regions, subregions and municipality division of Tabasco 

S T A T E O F T A B A S C O 

Gulf of Mexico 
Campeche 

Veracruz Guotemoio 
Chiapas 

Source: Afler INEGI, 2005 

The "Grijalva" region accounts for 47% of the surface (12,069.34 Km^) 

and consists of 3 subregions: (i) "Chontalpa" which includes the 

municipalities of Cardenas, Comalcaico, Cunduacan, Huimanguillo, and 

Paraiso: (ii) "Centro" which includes the municipalities of Centro. Jalpa 

de Mendez, and Nacajuca: and (iii) Sierra which includes the 

municipalities of Jalapa. Tacotalpa, and Teapa. This region is 

characterised by a high concentration of population (1,185.432 
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inhabitants of which 48% are placed In rural areas), a decreasing oil 
industry activity, and high levels of contamination. The "Usumaclnta 
region" accounts for 51% of the Tabasco surface (12,591.66 Km^) and 
consists of 2 subregions: (i) Pantanos which includes the municipalities 
of Centla. Jonuta, and Macuspana; and (il) Rios which includes the 
municipalities of Balancan, Emiliano Zapata, and Tenosique. This region 
is characterised by a low concentration of population (316,312 
inhabitants, of which 60% are located in rural areas), the location of the 
largest swamp area of Mexico, and predominant economic activities of 
oil. fishery and forestry (INEGI, 2005). 

The vegetation and its uses in Tabasco is divided into four main 

categories: agriculture -Theobroma cacao, Musa paradisiacal, 

Saccharum offinarum, Cocos nicifera, Zea mays (26%), pasture -

Cynodon plectostachyus, Pennisetum purpureum, Echinochloa 

polystachya, Hyparrhenhia rufa, Paspalum sp. (31%), forestry -

Terminaiia amazonia, Nectandra sp., Manilkara zapota, Bursera 

simaruba (16%) and swamp -Typha sp., Cyperus sp., Thalia geniculata, 

Avicennia germinans, Rhizophora mangle, Laguncularia racemosa (26%) 

(INEGI, 2005). 

In 2005, the total population of Tabasco was 1.989,969 which accounted 

for 1.9% of the national population. Figure 4-5 shows the value of the 

different economic activities performed in Tabasco; agriculture 

accounted for 7% of the total value in 2004 and gave employment to 25% 

of the total labour force (202,000 people). Agriculture activities are 

performed mainly by men. 
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Figure 4-5. Key economic activities and employment in Tabasco 
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Agriculture is based on livestock and crop production. Crop production is 

divided into two main categories: annual and perennial crops. 

Considering the acreage, cultivated maize (108,125 Ha) and cacao 

(60,612 Ha) are the main crops in Tabasco Cacao is located mainly in 

the "Chontalpa" subregion. Considering acreage and the number of 

farmers, the main municipalities where cacao is produced are (in order of 

importance): Comalcaico, Cardenas, Cunduacan, Huimanguillo, Jalpa 

and Paraiso. Cacao is also produced in the subregion of "Centro" and 

Sierra" but this accounts for about 1 per cent of the total production. The 

Subregion of Chontalpa is also divided into two main areas (INEGI, 

2005). The first area was established by the Mexican government in 

1960. This government program was located in Cardenas and 

Huimanguillo and consisted of the incorporation of a vast surface of 

agricultural land by cutting down the rainforest area and installing a 
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series of agricultural (i e. drainage) and rural infrastructure (i.e. houses, 
schools, hospital) (Murillo, 2004). The second area consists of a set of 
native communities which were created after the "latifundio" was 
dissolved by the Mexican revolution in 1920. This area includes the 
municipalities of Comalcaico, Cunduacan. and Paraiso (Murillo, 2004; 
Cordova et al., 2001). The cacao production is located in the Grijalva 
region (Chontalpa, Centre and Sierra subregions). Figure 4-6 shows the 
main municipalities that produce cacao in Tabasco. Cardenas, 
Comalcaico and Cunduacan, highlighted in green, have 70% of the 
acreage and 66% of farmers dedicated to cacao production. 

Figure 4-6. Cacao in Tabasco: acreage and number of farmers 
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CAPS: socio-economic importance and technical indicators 

As mentioned above, Tabasco produces around 70% of the national 

cacao production. Therefore, the main structure of national cacao agro-

food system is located in this state. Two main features of the subsystems 

of the cacao agro-food system in Tabasco (CAPS) are reviewed: (i) 
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socio-economic importance and (ii) technical performance indicators. 
Table 4-2 shows four industries of the C A P S : farming, curing, 
wholesaling and chocolate. The farming industry consists of about 
30,000 farmers who have an average yield of 750 per hectare, with an 
average acreage of 2.4 Ha and an average age of cacao orchard of 27 
years. The profitability of this cacao area is around 20%, and this implies 
an income of around 2.00 US dollars per day (Cordova, 2001; Cordova et 
al., 2001). This income is complemented with both other agricultural and 
non-farm activities. 

The curing industry has two forms of organisation: social and private. 

The first refers to a series of farmer associations which own curing 

plants. There are 27 curing plants with a capacity to gather up to 50% of 

the fresh bean production. However, many curing plants are closing 

because of their managerial problems. The average curing capacity is 

250 tons of cacao, bean per year. These plants do not have any activity 

during 2-4 months of the year. So farmers either close them or use this 

period to carry out maintenance activities (Cordova, 2001). The second 

form of organisation refers to a series of about 70 middlemen. They 

gather the other 50% of the cacao production. There is little information 

about their performance indicators. As mentioned before they are 

supported by firms of chocolate or wholesaling industries (Gonzalez and 

Amaya, 2004). 

The wholesaling industry comprises of 14 organisations of which the 

UNPC is one of main organisations as it commercialises up to 40% of the 

total cacao production (ITESM, 2001). The remaining organisations 
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include national and international wholesalers, and manufacturing firms. 
The chocolate industry processes less than 3% of the total cacao 
production and consists of 11 small firms (ITESM, 2001). The union of 
farmers also own a chocolate industry, INCATBSA, which operates at 5% 
of its capacity, is technologically obsolete and is under embargo 
(Ramirez. 1997; ITESM. 2001). 

The challenge of the C A P S is to establish a set of strategies that take 

advantage of the technological, geographical, climatic and cultural 

conditions. Domestic and international markets are increasing and 

demanding diverse products. There are two levels of influence in 

Tabasco: cacao producers and consumers. At producers' level, it is 

necessary to develop strategies that permit (i) the rehabilitation of cacao 

orchards in the short term, (ii) the improvement of skills and 

competences of farming industry in order to create more value and to 

attract value from the market which in turn would imply horizontal and 

vertical diversification, and (iii) the development of a win-win strategy 

with cacao consumers. Deferring this alliance would lead to a conflict of 

interest in the medium term. At the consumer level, wholesaling and 

chocolate industries have started to develop the supply network, to 

provide the curing plants with credit and training, to participate in the 

initiatives proposed by government to organise the C A P S . All these new 

interactions are changing the internal configuration of each industry, and 

this study examines such features mainly in the farming industry. 
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Table 4-2. The OAFS: industries, type of organisation, number of production units and performance indicators 

SUBSYSTEMS ORGANISATIONS PRODUCTION 
UNITS 

PRODUCTION VOLUME 
PER YEAR INDICATORS (AVERAGE) 

Yield per hectare 750 Kg Ha' 

Farming industry Farmer 30.000 31,860 ton of cacao bean Acreage per farmer: 2.4 Ha 

Age of cacao orchards: 27 years 

Recovery factor: -

Farmer associations 30 50 % of total production Curing capacity per year: 241 
Ton 

Curing industry 

Middlemen 70 50 % of total production 
Recovery factor: 

Curing capacity per year: -

Union of framers 1 13,000 ton of cacao bean 
Exports: 0% 

Wholesaling industry Wholesaling industry 

Private 15 21,860 ton of cacao beans 
Exports: -

Chocolate industry 
Union of Farmers 1 15.000 ton (5-10% 

capacity) -

Private 10 - -

Source: After Ramirez, 1997; Cordova, 2001; SE, 2004 
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5. Anatomy of the cacao agro-food system 

(CAPS) in Tabasco, Mexico 

This section concentrates on. a discussion about the analysis of the 

C A P S . An exploratory assessment instrument was designed to analyse 

the key industries (i.e. farming, curing, wholesaling, and chocolate) of 

the C A P S , its products and interactions. The chapter is divided into 3 

sections: section 5.1 refers to the discussion of the anatomical elements, 

section 5.2 discusses the visualisation of the C A P S and section 5.3 

concentrates on the changes of the industries of the C A P S . 

5.1. Quick anatomical assessment 

This section discusses the key elements used to analyse the structure of 

the C A P S . This section is divided into four subsections: the 

operationalisation of the "anatomical elements" takes place in the first 

three subsections, subsection 5.1.1 analyses the industry, subsection 

5.1.2 the products and subsection 5.1.3 the interactions. The last 

subsection 5.1.4 discusses the expected changes in the anatomy of 

C A P S . 

5.1.1. Industry 

Chapter 4 provided a general and particular outlook related to the key 

industries (i.e. farming, curing, wholesaling, grinding and chocolate) that 

comprise a cacao agro-food system. However, the industries of C A P S 

have not been defined yet. This is the first task in this subsection. Strack 
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and Morgan (1995) highlight that any establishment (e.g. farmer, 
organisation or firm) can be classified. To classify each establishment, it 
is necessary to consider the main activities and products of the 
establishment. Pigure 5-1 shows the main processes of a cacao agro-
food system. Prom this figure, it is possible to appreciate 5 core 
processes: farming, curing, grinding, wholesaling, chocolate 
manufacturing. Each process shows its main activities (yellow lines), 
products (green lines), and by-products (red lines). 

"Parming" is defined as the process through which fresh cacao beans 

(seeds) are obtained by carrying out different activities ranging from 

plant protection & maintenance, soil and water management, and 

harvesting. The cacao husk is the main by-products resulted from this 

farming process (Wood and Lass, 1985; Ramirez, 1997; S E 2002). 

"Curing" is characterised as the process where fresh cacao is changed 

into cacao beans and two main activities are necessary to achieve this 

particular bean: fermenting and drying. Cacao shell and waste water are 

the main by-products obtained from this "curing" process (Wood and 

Lass, 1985; Ramirez. 1997; S E 2002). Once cacao beans are fermented 

and dried, they can be distributed or used to produce further processed 

products. The "wholesaling" process is regarded as the gathering, 

packing and distribution of cacao beans. The product is referred to as 

bulk cacao (ITC, 2001). 

The next process is "grinding". Several authors emphasise two main 

"grinding" phases (Minifie, 1970; Beckett, 1988; 2000; Coe and Coe. 

1996; Knight, 1999). The first refers to the "grinding" of the cacao bean 
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in order to obtain the "liquor", and comprises of clean, roast, winnow and 
grind activities. The second refers to the "pressing" of the "liquor" in 
order to obtain the "butter" and "powder". Nib shells are the main by­
product of the "grinding" process 

Figure 5-1. The cacao agro-food system: main processes 
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Cacao harvest 
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Mix — Gnnd — Agitate —, 
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Source: After Minifie, 1970; Beckett. 1988. 2000; Mossu and Coste. 1992; La-Gra, 1993; Coe and 
Coe. 1996: Ramirez, 1997; Knight. 1999 
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Pinally, the "chocolate" process consists of different activities such as 
mixing, grinding, agitating, enrobing, moulding and panning. Chocolate is 
one of the main products obtained in this process (Minifie, 1970; Beckett, 
1988; 2000; Coe and Coe, 1996; Knight, 1999). 

This process examination is also supported by the North American 

industry classification system - N A I C S which classify each establishment 

systemically into different aggregate levels from industry (i.e. cacao 

farming) through a group of industries (perennial crop) to sectors (i.e. 

agriculture). This classification is also based on the main activities and 

the expected products that such an establishment under a specific 

industry level should carry out (INEGI. 2002). 

The examination of the main processes of the cacao agro-food system 

permits to refine the findings of section 4.2. Table 5-1 shows the 

industries in a cacao agro-food system, their main activities, products 

and by-products. This table is the first element required in order to 

analyse the anatomy of the cacao agro-food system in Tabasco, Mexico. 

The presence or absence of any industry will provide useful information 

about its current structure and its main characteristics. Therefore, this 

element consists of five categories: the "farming" industry (PR), the 

"curing" industry (CR), the "wholesaling" industry (WS), the "chocolate" 

industry (CH) and the "grinding" industry (GR). 
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Table 5-1. Cacao agro-food system: industries, activities, products and by­
products 

INDUSTRY ACTIVITY P R O D U C T S B Y - P R O D U C T S 

Farming 
Production of fresh 
cacao bean 

Fresh cacao bean Cacao husk 

Curing Fermenting and 
drying 

Fermented and dried cacao 
bean (which from here only 
refers as cacao bean) 

Cacao shell 
and waste 
water 

Wholesaling 
Gathering and 
distribution 

Cacao bean 

Grinding Grinding and pressing Liquor, butter and powder Nib shell 

Chocolate 
Manufacturing of 
chocolate 

Chocolate 

Source: After Minifie. 1970; Beckett, 1988. 2000; Mossu and Coste, 1992; La-Gra, 1993; Coe and 
Coe, 1996; Ramirez, 1997; Knight. 1999. 

5.1.2. Products 

As mentioned in other sections and subsections (i.e. 4.1, 4.2 and 5.1.1), 

there are standard "products" and "by-products" which are obtained in 

each core process throughout 4the cacao agro-food system. Some 

authors propose an analysis of the changes of an agro-food system by 

looking at the different variables of the products, for instance value-

added, standard classification, quality, and destination. These aspects 

are discussed and defined below. 

Cacao products 

The above subsection shows the different "products" that are obtained by 

each industry in the cacao agro-food system. Kaplinsky and Morris 

(2000) highlight the importance of differentiating the A F S by analysing 

the "value added" of the products. Therefore, four categories are 

considered with regard to this "value added" aspect (i) "raw" products 

refers to production of fresh cacao beans, fermented and non-fermented 
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cacao beans, (ii) "intermediate" consists of liquor, butter and powder, 
and (iii) "final" refers to the production of chocolate. 

Cacao is the main product in the agro-food system. However, cacao can 

be classified by considering other aspects which stem from the different 

attributes (i.e. quality, variety of cacao tree, organic production). The 

analysis of the changes of these cacao products leads an understanding 

of the changes in a particular industry of a cacao agro-food system 

(Ramirez, 1997; S E , 2002). Two main aspects are used in this study in 

the classification of cacao beans (Table 5-2). (i) The type of cacao beans 

which consists of four categories: fresh cacao, non-fermented cacao, 

fermented cacao, and combination (which refers to the presence of both 

fermented and non-fermented cacao) and (ii) the type of quality which 

consists of three categories: bulk (or commodity quality), fine (related to 

flavour of beans due to a special variety of trees), and organic (which 

refers to a particular production practice based on organic philosophy). 

Table 5-2. Cacao: type of bean and type of quality 

DEFINITION 

Type of 
bean 

Fresh 
Seeds which are embedded in a mass of white, 
pinkish or brownish, acid to sweet, aromatic pulp. 

Type of 
bean 

None-
fermented 

Cacao beans which have a characteristic slaty-colour 
of the cotyledons, a cheesy texture, and unpleasant 
flavour 

Type of 
bean 

Fermented 
Cacao beans which have been fermented and dried 
properly 

Type of 
quality 

Bulk 
Cacao beans which do not have any particular 
attribute 

Type of 
quality Organic 

Cacao beans which have been obtained under an 
organic production system 

Type of 
quality 

Fine 
Cacao beans which come from the "criollo" or 
"trinitario" variety of cacao 

Source: After Wood and Lass. 1985; CCI, 1991; Ramirez, 1997; Motamayor et al., 2002; Ayenor 
et a!.. 2004; Radi, 2005 
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Table 5-2 shows the different type of products that a cacao agro-food 
system normally manages. Organic production has increased in the last 
20 years. Many ONGs and also agricultural programs of cacao producing 
countries have drawn attention to this particular production (Reynolds, 
2004). Therefore, this study also considers ascertaining whether 
industries in the OAFS are participating in this alternative production 
system. This aspect of the production is examined by asking whether the 
establishment is participating in an organic cacao program. Three 
categories are considered: non-participation in organic programs, 
certification in progress (i.e. 1-3 years), and already certified (normally at 
4'^ year). 

By-products, agro-products and services 

Recently, it has been accepted that tropical perennial crops can be seen 

as integrated systems from which not only a main commodity is obtained 

(e.g. cacao bean), but also other outcomes (products and services). 

These outcomes are studied by different disciplines, ranging from 

technological and environmental to economics (Rice and Greenberg, 

2000; Flood and Murphy, 2004). This extended function of the cacao 

agro-food system was considered by asking whether the farmer uses 

(produce or commercialise) the following by-products, agro-products, and 

services (Table 5-3). 

Destination of production 

Another important aspect is the destination of the product (Gilbert, 1997; 

Ruf and Yoddang, 1998; ITC, 2001). A variable with four categories was 

used to establish the destination of the production. 
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Table 5-3. By-products, agro-products and services: categories and uses 

T Y P E C A T E G O R Y U S E S 

Cacao husk To prepare compost, to feed livestock 

Cacao pulp To prepare jam 

By-products Cacao sweating 
To prepare juices and, refreshments, 
to extract pectin 

Cacao nib To use in poultry production 

Cacao shell To use in cigarette production 

Food crop 
To complement the diet of the 
household 

Medicinal plant To cure some health problems 

Agro-products 
Ornamental To diversify production 

Agro-products 
Timber For domestic use 

Honey For domestic use 

Bush-meat 
To complement the diet of the 
household 

Services Tourism To diversify the income of farmer 
Source: after Greenwood, 1965; Figueira et al. 
Amaya. 2005 

1993; Flood and Murphy, 2004; Gonzalez and 

The categories used were: (i) the local market which refers to the State 

of Tabasco, (ii) the national market which includes all the States of 

Mexico, (iii) the international market which refers to sending the 

production abroad, and (iv) a combination of the local and the national 

market was also considered. 

5.1.3. Interactions 

The first interaction takes place in the establishment. This internal 

interaction is related to the degree of association. This is very important 

as several production systems in Mexico were created on a monopoly 

cooperative basis (Torres et al . , 1996). This variable considers whether 

the establishment is: (i) "business" which refers to discrete relationship 

between buyer and seller or (ii) "social" which is the relational exchange 

between buyer and seller. 
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The second interaction refers to the link of the firm to a supply structure. 
As discussed in subsection 4.2.2, the cacao agro-food system has a dual 
supply structure which stems from the participation of private firms and 
the farmers union in the gathering and commercialisation of cacao 
production (Cordova, 2001). Thus, this variable consists of three 
categories: (i) "union" which refers to the establishment of who supplies 
their product to the U N P C , (ii) "private" which addresses the new supply 
structure supported by private firms, and (iii) "union+private" that 
considers the use of both supply structures mentioned before. 

In section 4.2.2, it was stressed that supporting services were highly 

affected in neo-liberalised period. Therefore, it is.expected that a 

"supportive" interaction would be implemented (Cordova, 2001). Three 

categories were used in this type of interaction: (i) "non support" which 

implies an interaction based on a purely business exchange basis, (ii) 

"production support" which consists of providing some strategic inputs to 

help transactions between buyer and seller, the buyer is the one who 

provides the support, and (iii) "infrastructure support" refers to the supply 

seller with some funds (or credits) to improve the infrastructure. 

Finally, interactions are subject to change (Storer and Taylor, 2006). 

Therefore, it is very important to know whether a contract is considered 

to improve the interaction. This variable consists of three categories: (i) 

"non contract" which implies the most unstable interaction, (ii) "short-

term contract" which considers a seasonal agreement between seller and 

buyer, and (iii) "long-term contract" which implies a strategic importance 

of the interaction. 
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5.1.4. Anatomy of the CAPS: main features 

This subsection discusses the main features of the anatomy of C A P S 

which in turn permit the verification of the conclusions in last section of 

this chapter. As discussed before in Figure 4-2, under the "import 

substitution" period (1940-1983) farming, curing, wholesaling, grinding 

and chocolate industries were quite delimited in the C A P S . Then, after 

the implementation of structural reforms, it seems that the C A P S has 

changed. But this change seems to be only reflected in the control of 

gathering and distribution which were transferred from union of farmers 

to private firms. What other changes are expected? Pigure 5-2 shows 

some key expected changes that should occur in the C A P S . The result of 

these assumptions will be discussed in the last section of this chapter. 

The main assumption is to observe a more diverse anatomy of C A P S . 

This implies a separation of the traditional and theoretical assumption 

which is drawn at the top of this figure. 

As mentioned before, there is a "union of farmers" which controls two 

main industries "farming" and "curing". Therefore, it is expected that they 

could strengthen other functions such as wholesaling (i.e. export), 

grinding and chocolate manufacturing. The "curing industry" is also an 

important player in the C A P S . There are new participants in this industry, 

the network of middlemen. Therefore, it would be expected to have an 

upward movement. This implies that "curing industries" would sell their 

cacao beans in the national and international markets or would start to 

transform their cacao beans. The "wholesaling industry" has been 

changed dramatically. The participation of new firms in this activity has 
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diminished the monopoly of the UNPC. It is expected that they would 
explore both downward and upward industries (i.e. curing and 
chocolate) Finally, it is expected that the chocolate industry will seek 
opportunities downward of the C A F S which in turn implies the control of 
"curing" and "farming" activities. 

Figure 5-2. CAFS's industries: upwards and downwards movements 

Theoretical FARMING CURING WHOLESALING 
assumption INDUSTRY INDUSTRY INDUSTRY N D U S T R Y 

Farming 

Farming 

Farming —• 

Expected Farming — — 

dynamic after Curing 

anatomy Curing 
analysis Curing 

Wholesaling 

Wholesaling 

Indicates an upward movement, which covers the functions of the respective 
mdustry where the arrow is placed 
Indicates a downward movement, which covers the functions of the respective 
industry where the arrow is placed 

5.2. Visualisation of the CAFS 

This section shows the findings of the exploratory visualisation of the 

anatomy of C A F S . This section is divided into three subsections. 

Subsection 5.2.1 discusses the spatial structure of the products of the 

CAFS. subsection 5 2 2 examines the spatial structure of the by-products 

and agro-products of the C A F S and finally subsection 5.2.3 discusses 

the spatial structure of the interactions of the C A F S and 5 2.4 

summarises the main remarks of the C A F S 
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The visualisation of the anatomy is based on the spatial maps obtained 
by "correspondence analysis". Therefore, the explanation of the anatomy 
concentrates on looking at the clusters between industries (rows) and 
anatomical elements (columns). The clustering process starts with the 
dimension that explains most of the differences (or similarities) between 
spatial patterns of row points and column points i.e. points are 
concentrated or dispersed. Whilst concentrated points at the origin of the 
axes indicate a higher number of observations of those points, dispersed 
points show the opposite. Subsequently the second dimension is used to 
explain other difference (or similarities) and so on. It is assumed that row 
and column points should match in some positions. This matching is 
caused by the number of observations related to the "most important" 
category. The mismatch, then and in this particular study, means that an 
"industry" also has frequency values in other "less important" categories. 
The larger the frequency values of these "less important" categories, the 
more separation will be observed between the "most important" category 
and the selected industry point. This effect will be called as pull/push and 
can be down/up or left/right or a combination of any them. The analysis 
of each "anatomical element" starts with a description of the statistics of 
the "anatomical map" based on the "correspondence analysis". Then, the 
identification of the clusters is explained. Finally, a discussion about the 
findings of such an "anatomical map" is given. 

"Correspondence analysis" is an exploratory tool, so the number of 

dimension was selected considering the "best" visualisation to find 

patterns. Prom the beginning, it was decided to start the analysis with a 

default dimension of "2" proposed by the statistical program. This 
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dimension space or solution, in most of the cases, explained more than 
80% of the distribution and other cases require only one. dimension. 
Pinally, there was only one case (i.e. cacao by-product) whose solution 
was based on 3 dimensions. The higher the number of dimensions, the 
better a solution is obtained (Clausen, 1998). 

5.2.1. Products of CAFS 

This subsection discusses the "anatomical element" related to products 

commercialised by C A P S ' s industries. Pive variables were considered in 

order to analyse the anatomy of the C A P S : (i) value added product (ii) 

type of cacao bean, (iii) quality of cacao bean, (iv) participation in 

organic cacao program and (v) destination (or market) of the products. 

Value added product 

The analysis of the value added product is discussed below. Pigure 5-3 

shows the anatomical map of the C A P S ' s industries and the type of value 

added products i.e. "raw" (bean), "intermediate" (powder, butter, and 

liquor), and "final" (chocolate). The anatomical map was constructed 

from a 1-dimensional solution by employing correspondence analysis 

(Eigenvalues: 1.000; total lnertia=1.0000, Chi2=226.00, df=3. p<0.001). 

This solution explains 100% of the inertia and suggests that the 

distributions of the categories of the "value added product" are not the 

same for all categories of industries. Dimension 1 (horizontal axis) 

accounts for 100% of the inertia. Both row and column coordinates are 

represented quite well in the 1-dimensional solution; the quality for all 

points is 1.0 (which is the highest value). The row point that contributes 
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most to the overall inertia is that representing the "chocolate" industry 
and the column point that contributes most is that representing the "final" 
products (Appendix B). 

The analysis of this anatomical map is as follows. The map can be 

divided into 2 clusters (Figure 5-3). The first cluster is located above the 

horizontal axis and consists of "raw" products, and "wholesaling", 

"curing" and "farming" industries. The second cluster is located below the 

horizontal axis and is characterised by "final" products and "chocolate" 

industry. The first cluster suggests that "wholesaling", "curing" and 

"farming" industries are dedicated mainly to the production of raw 

products i.e. cacao bean. This accounts for 100 % of the observations 

respectively. The second cluster suggests that "chocolate" industry 

mainly focuses its production on final products mainly (i.e. chocolate) 

which in turn reflects 100% of the observations. 

Figure 5-3. Anatomy of CAFS's Industries: value added product 
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This result confirms that the C A F S is mainly based on the production of 
raw products which in this case is the cacao bean. Furthermore, the 
importance of "chocolate" industry is described as very low ( ITESM, 
2001). There is no industry dedicated exclusively to the production of 
intermediate products. Although some chocolate industries produce 
"intermediate" products, the core production is based on "final" products. 
Therefore, if the C A F S wants to add value to its products by producing 
intermediate products, it needs to look for strategies to either reactivate 
the "grinding" industry owned by the U N P C or support new initiatives 
carried out by other organisations of the C A F S such as farmers 
producing chocolate or curing industries producing intermediate 
products. 

Type of cacao bean 

The analysis of type of cacao bean is discussed below. Figure 5-4 shows 

the anatomical map of the industries and the type of cacao beans i.e. 

"fresh", "fermented", "non-fermented" and "combination" (i.e. fermented + 

non-fermented). The anatomical map was constructed from a 2-

dimensional solution by employing "correspondence analysis" 

(Eigenvalues: .7984, and .1268; total chi-square=209.70, df=9, p<0.001). 

This solution explains the 97.9% of the inertia and implies that the 

distributions of the categories of "type of cacao bean" are not the same 

for all categories of industries. Dimension 1 (horizontal axis) accounts for 

84.5% of the inertia. Dimension 2 (vertical axis) accounts for 13.4% of 

the inertia. Therefore, dimension 1 is the most important axis, explaining . 

most of the differences between spatial patterns of row points and 

column points. Both row and column coordinates are represented quite 
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well in the 2-dimensional solution. The quality for all points is above 0.95 
(highest value 1), but "wholesaling" has a value of 0.85. The row point 
that contributes most to the overall inertia is that representing the 
"curing" and "farming" industries (0.59% and 17% respectively) and the 
column points that contribute most are those representing the 
"fermented" and "combination" beans (39% and 31% respectively) 
(Appendix B). 

The analysis of this anatomical map is as follows. The map can be 

divided into 2 main clusters by considering the importance of dimension 

1. The first cluster is located at the left side of the horizontal axis. This 

cluster consists of "fresh" beans and "farming" industry. Both points are 

near the origin. The second cluster refers to the points that are on the 

right of the horizontal axis. However, two main remarks can be made: (i) 

"non-fermented", "fermented" and "combination" beans, and "curing", 

wholesaling" and "chocolate" industry are located far at the right side of 

the horizontal axis, and the "non-fermented" bean and "chocolate" 

industry are much closer to vertical axis. Therefore, a third cluster is 

identified by looking at the vertical axis and dimension 2 explains this 

dispersed vertical association. 

This first cluster suggests that the "farming" industry is related mostly to 

the production of "fresh" cacao beans (90% of the observations). 

However, the presence of "non- fermented" cacao beans in the "farming" 

industry pushes it slightly down (9% of the observations). The second 

cluster suggests that "curing" and "wholesaling" industries are dedicated 

mainly to "fermented" and "combination" cacao beans (around 80% of the 
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observations). Both industries are also pulled down due to the presence 
of firms that commercialise only "non-fermented" cacao beans. Finally, 
the third cluster implies that "chocolate" industry commercialises only 
"non-fermented" cacao beans (100% of the observations). Therefore, it is 
located further down this point. 

Figure 5-4. Anatomy of CAFS's industries: bean 
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This "anatomical map" confirms that each of the C A F S ' s industries 

carries out specialised activities. That is, the "farming" industry focuses 

on production of "fresh" cacao (raw material) and supplies to the "curing" 

industry which in turn produces the "fermented" cacao bean and supplies 

to the "wholesaling" industry. The pattern that C O N A D E C A set more than 

20 years ago is still valid without significant changes ( A S E R C A , 1991). 

However, an especial remark arises from this analysis. "Curing" and 

"wholesaling" industries commercialised both types of cacao bean; 

"fermented" and non-fermented". The fact that "curing" industry 

commercialises both types of cacao is surprising. This confirms the 
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existence of farmers who produce "non-fermented" cacao as well but 
these particular farmers have not been reflected in the number of 
observations in the farming industry. The fact that the "wholesaling" 
industry manages both types of cacao beans would suggest that there 
are especial niches for both types of cacao in the Mexican market. 
However, the presence of "non-fermented" cacao bean means that the 
highest level of cacao quality is not fully achieved. 

Finally, "chocolate" organisations indicate that they prepare their 

products with "non-fermented" cacao beans. This particular remark 

characterises the chocolate industry as an artisanal production. The fact 

that some "chocolate" industries commercialise "non-fermented" cacao 

confirms that their internal cacao production cannot be totally 

transformed. Therefore, they introduce "non-fermented" cacao production 

in the domestic supply chain. 

Quality of cacao bean 

The quality of cacao bean is discussed below. Figure 5-5 shows the 

anatomical map of the industries and the quality of cacao beans: bulk, 

organic and fine. The anatomical map was constructed from a 2-

dimensional solution by employing "correspondence analysis" 

(Eigenvalues: .0192 and .0012; total chi-square=4.62, df=6, p=.59). This 

solution explains 100% of the inertia and leads to the conclusion that 

distributions of the categories of "quality of cacao bean" are the same for 

all categories of industries. Dimension 1 (horizontal axis) accounts for 

94% of the inertia. Dimension 2 (vertical axis) accounts for 6% of the 

inertia. Therefore, dimension 1 is the most important axis, explaining 
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most of the differences between spatial patterns of row points and 
column points. Both row and column coordinates are represented quite 
well in the 2-dimensional solution; that is the quality for all points is 1 
(the highest value). The row points that contribute most to the overall 
inertia are those representing the "wholesaling" and "curing" industries 
(0.75% and 19% respectively) and the column points that contribute most 
are those representing the "organic" and "bulk" cacao beans (60% and 
34% respectively) (Appendix B). 

The analysis of this anatomical map is as follows (Figure 5-5). The map 

can be divided into 2 clusters by considering the importance of 

dimension 1. The first cluster is located at the left side of the vertical 

axis. This cluster consists of "bulk" quality and the "farming" industry. 

The second cluster is located at the left side of the vertical axis. This 

cluster consists of "organic" quality, "curing" and the "chocolate" industry. 

Furthermore, the "wholesaling" industry, is located farthest left of the 

horizontal axis. By considering the dimension 2 (vertical axis), "fine" 

quality is located farthest up of the vertical axis. 

This first cluster suggests that the "farming" industry is related to "bulk" 

quality. However, the presence of organic farmers pulls this point to the 

right (64% and 35% of the observations respectively). Furthermore, the 

"farming" industry also is slightly pulled up by the presence of a farmer 

who has "fine" quality cacao (1% of the observations). The second 

cluster suggests that the "curing" and "chocolate" industries are related 

to "bulk" and "organic" quality (57% and 43% of the observations). The 

absence of any "fine" quality cacao pushed both industries down. Finally, 
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the position of the "wholesaling" industry suggests a remarkable 
difference between it and other industries. Such a difference is based on 
the presence of only "bulk" quality cacao (100% of the observations). 

This anatomical map confirms all industries manage "bulk" quality. 

However, although the "farming" industry concentrates mainly on "bulk" 

quality production, it also manages "organic" quality beans. Furthermore, 

one farmer produces "fine" cacao. In brief, the "farming" industry has two 

strategies to improve quality by producing both "organic" and "fine" 

cacao. Both strategies seem to be appropriate to increase the income of 

farmers, and to improve their managerial capabilities. Further studies 

would be needed to corroborate the influence of "quality". The 

"chocolate" and "curing" industries also manage "bulk" quality and 

"organic" quality (57% and 43% of the observations respectively). None 

of these industries manage "fine" cacao. 

Figure 5-5. Anatomy of CAFS's industries: quality 
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It is important to mention that the "organic" quality position stems from 
the "organic" programs implemented by NGOs and government in the 
last four years. By the time this research was carried out, none of the 
farmers had placed cacao beans in the "organic" market. Therefore, their 
production had been paid as "bulk". However, in 2006, some farmers 
started to sell "organic" cacao beans in the European market, especially 
Germany. 

Finally, the position of the "wholesaling" industry shows that it 

concentrates exclusively on "bulk" quality (100% of the observations). 

Quality is based on fermentation which is a "commodity" standard. By the 

time this study was carried out, this industry seemed not to be interested 

in "organic" cacao at all. This attitude will change in the future, so a 

further investigation will be needed. 

Participation in organic cacao program 

The farmer's participation in the organic cacao program is discussed 

below. Figure 5-6 shows the anatomical map of "farming", "curing" and 

"chocolate" industries and the participation in the "organic" cacao 

program: "starting" (1 year), "in process" (2-3 years), and "certified" on 

organic production. The anatomical map was constructed fronn a 2-

dimensional solution by employing "correspondence analysis" 

(Eigenvalues: .0671 .0038; total chi-square=5.88, df=4 p=.2077). This 

solution explains the 100% of the inertia and suggests that distributions 

of the categories of "participation in organic cacao program" are the 

same for all categories of industries. Dimension 1 (horizontal axis) 

accounts for 94.6% of the inertia. Dimension 2 (vertical axis) accounts 
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for 5.4% of the inertia. Therefore, dimension 1 is the most important axis, 
explaining most of the differences between the spatial patterns of row 
points and column points. Both row and column coordinates are 
represented quite well in the 2-dimenslonal solution; that is, the quality 
for all points is 1 (the highest value). The row points that contribute most 
to the overall inertia are those representing the "curing" and "farming" 
Industries (0.75% and 15% respectively) and the column points that 
contribute most are those representing the "starting" and "in process" 
(64% and 21% respectively) (Appendix B). 

The analysis of this anatomical map Is as follows (Figure 5-6). The map 

can be divided into 2 clusters by considering the importance of 

dimension 1. The first cluster is located at the right side of horizontal axis 

and near the origin. This cluster consists of "in process" participation and 

"curing" industry. The second cluster is located at the right side of the 

horizontal axis. This cluster is characterised by the points "starting" and 

"certified" participations and "farming" and "chocolate" industries. By 

considering the dimension 2 (vertical axis), it seems that the "chocolate" 

industry and "certified" participation are moved farther from the 

horizontal axis. All this suggests that "farming" is inside a triangle which 

consists of all categories of participation "starting", "in process", and 

"certified" (22%, 73%, 5% of the observations respectively), the "curing" 

industry has only "in process" participation (100% of the observations) 

and chocolate has both "starting" and "process" participation (33% and 

67% of observations). 
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Figure 5-6. Anatomy of CAFS's industries: participation in the organic cacao 
program 
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This anatomical map confirms that most of the organisations of the 

industries in the organic cacao program are in the process of reaching 

the certification (in process). However, now it is clear that the process of 

certification is slightly variable particularly in the farming industry, so a 

full certification will be achieved in different periods. 

On the other hand, the "curing" industry Is homogenous, so it seems that 

all these plants will be certificated at the same time. Whilst the 

government is supporting some "curing" plants to adapt their facilities 

into "organic" standards, NGOs are also doing the same. The 

government initiative has been implemented in the mentioned monopoly 

cooperative structure (UNPC), and the NGO initiative looks at special 

farmer targets (SAGARPA. 2002; Gonzalez. 2004). There are many 

"curing" plants under the middleman network that are not participating in 
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the organic cacao program. Therefore, a change in this network is to be 
expected, once the organic production flows to the market. 

Finally, there are some organisations in the "chocolate" industry which 

are participating in the organic cacao program. This also confirms the 

especial interaction between farming and agro-industrial activities of this 

particular industry. 

Destination 

The destination of cacao products is discussed below. Figure 5-7 shows 

the anatomical map of the CAFS's industries and the destination of 

cacao products I.e. "local", "national", "international" and "combination" 

(local and national). The anatomical map was constructed from a 2-

dimensional solution by employing a "correspondence analysis" 

(Eigenvalues: .5898, .5099 and .0034; total chi-square=249.314, df=9, 

p<0.001). This solution explains the 99.69% of the inertia and implies 

that distributions of the categories of "destination" are not the same for 

all categories of industries. Dimension 1 (horizontal axis) accounts for 

53% of the inertia. Dimension 2 (vertical axis) accounts for 46% of the 

inertia. Therefore, the differences between spatial patterns of row points 

and column points are explained by both dimensions. Both row and 

column coordinates are represented quite well in the 2-dimensional 

solution; that is the quality for most points are above 0.9 (the highest 

value is 1). However, the "curing" industry has the lowest value, 0.51. 

The row points that contribute most to the overall inertia are those 

representing the "wholesaling" and "chocolate" industries (52% and 44% 

respectively) and the column points that contribute most are those 
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representing the "combination", "national" and "international" destinations 
(45%, 33% and 19% respectively) (Appendix B). 

The analysis of this anatomical map is as follows (Figure 5-7). The map 

can be divided into 3 clusters by considering the importance of both 

dimensions. By considering dimension 1, the first cluster is located at the 

origin of the axis. This cluster consists of "local" destination and 

"farming" and "curing" Industries. The second cluster refers to the points 

that are farthest to the right side of horizontal axis i.e. "international" and 

"national" destinations and "wholesaling" industry. By considering the 

dimension 2. the last cluster refers to the points that are farthest to the 

bottom of the vertical axis i.e. "combination" destination and "chocolate" 

industry. 

The first cluster suggests that the "farming" and "curing" industries are 

mainly addressing the "local" destinations which account for 99% and 

92% of total observations. The "curing" industry seems to be pulled down 

by the "combination" destination and pulled right by the "national" 

destination (5% and 3% of the total observations respectively). On the 

other hand, there is a minimal mismatch between the "farming" industry 

and the "local" destination, so this is explained by the presence of a 

farmer who exports his cacao beans. This is discussed later. 

The second cluster suggests a clear separation of the "wholesaling" 

industry which commercialises cacao beans at both "national" and 

"international" destinations (50% and 33% of the total observations 

respectively). The last cluster suggests that the "chocolate" industry 
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mainly allocates its production at both "local" and "combination" 
destinations (29% and 71% of the total observations respectively). 

Figure 5-7. Anatomy of CAFS's industries: destination of production 
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This anatomical map confirms that all categories of industries have 

different destinations for the allocation of their products. Therefore, the 

"farming" Industry mainly placed its production at "local" destination. 

Nevertheless, there was a single case which exports its cacao beans to 

the European market and in turn produces a particular cacao bean: fine. 

The features of this particular farmer are discussed in the next section. 

The "curing" Industry also largely allocates its product at "local" 

destination. However, there are some slight differences and some 

organisations have succeeded in allocating their products in national 

markets. This phenomenon is particular interesting because it would 

imply a positive change which shows more participation in the 

development of a strategy to attract value from the market. 
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The "wholesaling" industry is also relevant in this new arrangement. The 
UNPC cannot export its cacao beans because it does not have the 
economic capacity to deal with this activity. Some reasons have already 
been discussed in section 4.2.2. In fact, the UNPC allocates its products 
locally in Tabasco, Therefore, "private" wholesalers are those who 
control the distribution at national and international markets. 
Furthermore, some of these wholesalers are, in fact, grinding industries 
located in Veracruz (a port regulated by NAFTA). These "grinding" 
industries process the cacao and introduce their intermediate products 
as follow cacao powder to the national market and cacao butter to the 
international market. This finding is very interesting because it leads to 
questions about the quality of Mexican cacao and the operational gap 
between production and consumption in Mexico which was discussed in 
subsection 4.2.1 and is highlighted here too. 

The "chocolate" industry firstly concentrates on "local" and then on 

"national" markets. As mentioned before, its products are considered 

artisanal, and in most of the cases these products are offered as 

"souvenirs". From this product perspective, it is possible to understand 

why the local market is more attractive for these small family firms. 

5.2.2. By-products and agro-products 

This subsection discusses the "anatomical element" related to the by­

products of cacao used or commercialised by the CAFS's industries. Two 

variables were considered to analyse the anatomy of the CAFS: (i) cacao 

by products and (ii) agro-products. 
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Cacao by-products 

The analysis of cacao by-products is discussed below. Figure 5-8 and 

Figure 5-9 show the anatomical map of the CAFS's Industries and the 

level of application of cacao "by-products'* i.e. "none"-application, 

"Internal" application (domestic use), sold as "unprocessed" product sand 

sold as "processed" product. The anatomical map was constructed from 

a 3-dimenslonal solution by employing "correspondence analysis" 

(Eigenvalues: .91, .41 and .03; total chi-square=306.03, df=9 p<0.001). 

This solution explains the 100% of the inertia and that distributions of the 

categories of "by-products" are not the same for all categories of 

industries. Dimension 1 (Y axis) accounts for 67.3% of the inertia. 

Dimension 2 (X axis) accounts for 30.8% of the Inertia. Dimension 3 (Z 

axis) accounts for 1.8% of the inertia. Therefore, the differences between 

spatial patterns of row points and column points are explained by 

dimensions 1, 2 and 3. That is, the quality for all points Is 1 (i.e. the 

highest value). The row points that contribute most to the overall Inertia 

are those representing the "curing", "chocolate" and "farming" Industries 

(55%, 31% and 12% respectively) and the column points that contribute 

most are those representing the "unprocessed", and "processed" 

applications (54% and 31% respectively) (Appendix B). 

The analysis of this anatomical map Is as follows (Figure 5-8). The map 

can be divided into 3 clusters by considering the importance of 

dimensions 1 and 2. 
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Figure 5-6. Anatomy of CAFS's: applications of cacao by-products (X-Y axis) 
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The first cluster refers to the points that are farthest to the positive 

values of Y axis i.e. "unprocessed" application and the "curing" industry. 

The second cluster refers to the points that are farthest to the positive 

values of X axis i.e. "chocolate" industry and "processed" application. 

The points that belong to the third cluster are located near to the origin 

of X-Y axes and almost share the same negative coordinates at X and Y 

axes (Figure 5-8). As shown, the visualisation of the points of clusters 3 

on the X-Y plane is poor. It is necessary to look at the Z axis to 

distinguish cluster 3 (Figure 5-9). Considering the Z axis, it is possible to 

see that the third cluster consists of "none" and "internal" applications 

and the "farming" industry. All these points are closer to the "0" value of 

Z. Furthermore, an isolated point is also shown i.e. "wholesaling" 

industry that is farthest to the top of the Z axis (Figure 5-9). Dimension 3 

explains this particular position of the "wholesaling" industry. 
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Figure 5-9. Anatomy of CAFS's: applications of cacao by-products (Z axis) 
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Figure 5-10 shows the solution on a 3D-graph. The first cluster suggests 

that the "chocolate" industry mainly processes and commercialises cacao 

by- products (43% of the total observations). The nature of these 

products is explained later. The second cluster suggests that the "curing" 

industry largely commercialises "unprocessed" cacao by-products (100% 

of the observations), so these products are sold as raw materials. The 

nature of such by-products is discussed later. The third cluster shows 

that the "farming" industry has both types of applications: "none" and 

"internal" (56% and 43% of total observations respectively). Finally, the 

extreme position of the "wholesaling" industry suggests that this industry 

does not have any application of cacao by-products (100% of the total 

observations). Therefore, It is pushed further up the Z axis. 

This anatomical map confirms that each firm caries out different activities 

dedicated to the use of cacao by-products. Therefore, there is a potential 
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to incorporate the production, processing and commercialisations of 

more by-products in each industry of CAPS 

Figure 5-10. Anatomy of CAFS's industries: applications of cacao by­

products (X-Y-Z axis) 
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It is important to highlight that each industry has its own by-products. For 

instance, the cacao pod is the main by-product in the "farming" industry 

and is used by farmers as an ingredient to produce compost for organic 

production and to feed livestock. Cacao nib and sweating are the main 

by-products of the "curing" industry. Cacao nib is sold to either local 

"chocolate" firms or "pozolerias" (small business which prepare a 

traditional beverage made of cacao and maize). Sweating does not have 

any use, so it is discharged from the "curing" plant. The "chocolate" 

industry has developed knowledge of sweating, so the potential for it 

being processed is high Other important "by-products" in chocolate 

industry are broken nib and shell, which are sold to the cigarette and 

poultry industries. The potential to increase the use of such by-products 
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is low, because of the size of the "chocolate" industry. Finally, the pulp of 
cacao has been used by the "chocolate" industry to prepare some jams. 
They still need to be improved, but the local people already consume this 
particular processed by-product. 

Agro-products 

The level of utilisation of cacao "agro-products" Is discussed below. 

Figure 5-11 shows the anatomical map of the CAFS 's Industries and the 

level of utilisation of cacao "agro-products" I.e. "none" utilisation, 

"Internal" utilisation (domestic use), sold as "unprocessed" products and 

sold as "processed" products. The anatomical map was based on a 2-

dimensional solution employing "correspondence analysis" (Eigenvalues: 

.73 and .0018; total chl-square=166.60, df=6. p<0.001). This solution 

explains the 100% of the inertia and that distributions of the categories of 

"agro-products" are not the same for all categories of industries. 

Dimension 1 (horizontal axis) accounts for 99.8% of the inertia. 

Dimension 2 (vertical axis) accounts for 0.2% of the inertia. Therefore, 

dimension 1 is the most important axis, explaining most of the 

differences between spatial patterns of row points and column points. 

Both row and column coordinates are represented quite well in the 2-

dimenslonal solution; that is the quality for all points is 1 (i.e. the highest 

value). The row points that contribute most to the overall inertia are 

those representing the "curing", "farming", and "wholesaling" industries 

(67%, 21% and 11% respectively) and the column points that contribute 

most are those representing the "none", and "internal" utilisations (75% 

and 22% respectively) (Appendix B). 
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The analysis of this anatomical map is as follows (Figure 5-11). The map 
can be divided into 2 clusters by considering the importance of 
dimension 1. The first cluster is located at the left side of horizontal axis. 
This cluster consists of "internal" agro-products and the "farming" 
industry. The second cluster refers to the points that are farthest to the 
right on the horizontal axis. This cluster is characterised by "none" agro-
products, and the "curing" and "wholesaling" industries. By considering 
dimension 2, a third cluster is highlighted and refers to the points that 
are farthest down on the vertical axis. This cluster consists of the 
"chocolate" industry and "unprocessed" agro-products. 

Figure 5-11. Anatomy of CAFS's industries: utilisation of agro-products 
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This first cluster suggests that the "farming" industry produces mainly 

agro-products for "internal" consumption (86% of the total observations). 

However, it was also observed that some farmer sell these agro-products 

as raw materials (12% of the total observations). The second cluster 
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suggests that the "curing" and "wholesaling" Industries are not producing 
or commercialising any agro-product (100% of the total observations 
respectively). The last cluster suggests that the "chocolate" industry 
produces and commercialises agro-products (75% of the total 
observations). However, these agro-products are mainly "unprocessed" 
(14% of the total observations). There are some "chocolate" firms that do 
not produce any agro-products (43% of the total observations). 

This result confirms that production and commercialisation of agro-

products are carried out In two industries: "farming" and "chocolate". 

Farmers normally carry out activities oriented to utilise the agro-

ecological diversity of cacao. The level of utilisation, however, is mainly 

"internal". The agro-products in the "farming" industry include fruit crops, 

medicinal plants, timber, honey, and bushmeat. The biological species 

related to these agro-products are mentioned in the next section. 

Ornamental plants were not identified. This result confirms the findings 

by some authors, who have identified several ornamental plants (mainly 

orchids), but the farmer does not realise their value. In brief, there is a 

potential to diversify the cacao system by considering the empirical 

knowledge of farmer. Therefore, projects based on farmer and scientific 

participation would be very fruitful. This study has some interesting 

cases that can be used for this purpose. 

As mentioned before, there is a high participation of the "chocolate" 

industry in the utilisation of agro-products. There are two reasons for 

this: (i) the nearness of such firms to urban populations and (ii) the close 
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interaction with customers who ask for new products. The agro-products 
include honey, ornamental plants, and tourism services. The latest is 
quite an innovative product: cacao-chocolate tourism. The government 
has fostered this new "product", and some "chocolate" firms have been 
benefited. However, it is needed a full evaluation about its effects. 

Finally, the "wholesaling" and "curing" industry has not realised the 

potential of the cacao system. They concentrate on cacao beans. 

However, they would be the cornerstone that would connect the market 

and agro-products. This would help them to fully employ their facilities 

and resources which have idle periods due to the inherent seasonal 

production of cacao. Some private organisations manage different 

products. For instance, cacao and pepper are very compatible because 

they have different harvesting seasons. Middlemen combine "curing" 

activities with other activities such as aquaculture, sugar cane 

production, livestock, etc. Therefore, the potential to diversify agro-

products based on the cacao system is feasible. 

In brief, the identification of these differences would help researchers 

and potential users to know more about these products. The information 

about quantities and qualities of such products is still unclear. Each 

"industry" has different ways of diversifying production, so a sharing 

process would serve as a starting point and lead to increased 

awareness. 
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5.2.3. Interaction between CAFS's industries 

This subsection discusses the "anatomical element" related to the 

interactions between CAFS's industries. Four variables were considered 

in the analysis of the anatomy of the CAFS: (i) type of association (ii) 

type of commercialisation structure, (iii) type of contract and, (Iv) type of 

supporting activities. 

Association 

The analysis of type of association between the CAFS's Industries is 

discussed below. Figure 5-12 shows the anatomical map of the CAFS's 

industries and the type of association. Two categories have been used in 

this variable: "social" association and "business" association. The 

anatomical map was constructed from a 1-dimensional solution by 

employing "correspondence analysis" (Eigenvalues: .06; total chl-

square=14.49. df=3, p<.01). This solution explains the 100% of the 

inertia and elucidates that distributions of the categories of "association" 

are not the same for all categories of industries. Dimension 1 (horizontal 

axis) accounts for 100% of the inertia. Therefore, dimension 1 Is the 

most important axis, explaining most of the differences between the 

spatial patterns of row points and column points. Both row and column 

coordinates are represented quite well in the 1-dimensional solution; that 

is the quality for ail points is 1 (i.e. the highest value). The row points 

that contribute most to the overall inertia are that representing the 

"chocolate", "wholesaling" and "farming" industries (50%, 39% and 10% 

respectively) and the column points that contribute most are that 
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representing the "business", and "social" association (63% and 37% 
respectively) (Appendix B). 

The analysis of this anatomical map is as follows (Figure 5-12). The map 

can be divided into 2 clusters by considering the importance of 

dimension 1. The first cluster is located above the horizontal axis. This 

cluster consists of "business" association, and the "chocolate", 

"wholesaling" and "curing" industries. 

Figure 5-12. Anatomy of CAFS's industries: type of association 
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The second cluster refers to points that are located below the horizontal 

axis. This cluster is characterised by "social" association and the 

"farming" industry. The first cluster suggests that the "curing". 

"wholesaling" and "chocolate" industries are mainly based on "business" 

association (41%. 83 % and 86% of the total observations respectively). 

The second cluster suggests that the "farming" industry is mainly based 

on a "social" association (68% of total observations). However, since 
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5 9 % of the total observat ions of the "cur ing" industry are related to 
"soc ia l " assoc ia t ion , this industry seems to be a lso pul led down and is 
near to the axis. 

Th is result confirms that whilst the "farming" and "cur ing" industr ies 

share a "soc ia l " assoc ia t ion , the "wholesa l ing" and "choco la te" industr ies 

are related mainly to a "bus iness " assoc ia t ion . 

The "farming" industry has a "soc ia l " re lat ionship with its upward l inkage 

i.e. the "cur ing" industry. Co rdova (2001) highl ights that this assoc ia t ion 

rel ies on a "cooperat ive" ph i losophy promoted in the 40 's and 60 's by the 

government. Never the less , it is a lso c lear that the "bus iness " assoc ia t ion 

is pull ing the "farming" industry up. Th is is exp la ined by the number of 

farmers that bring their cacao to such curing plants when the t ransact ion 

condi t ions are more favourable. The "cur ing" plants managed by farmers 

are fail ing to provide the best t ransact ion condi t ions. Defaul t ing is the 

main cause for such attitude. The "soc ia l " assoc ia t ion is permuted for a 

more pract ical and discrete relat ionship. 

A s ment ioned in sect ion 4.2.2, the "cur ing" industry has been affected by 

the new wholesalers and the weak posit ion of the U N P C . Therefore , the 

"cur ing" industry is higher up the horizontal ax is . A "bus iness " 

assoc ia t ion is more predominant in this industry. Th is effect wil l tend to 

increase in the long term if the U N P C does not p ro fess iona l i se the 

"cur ing" plants. Management training is cons idered by many authors as 

the best solut ion to this phenomenon of default ing (Rami rez . 1997; 

Co rdova , 2001). 
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Final ly, the "wholesa l ing" and "choco la te" industr ies have only "bus iness" 
assoc ia t ions with their upward l inkages. Therefore , the "who lesa l ing" 
industry dramatical ly Inf luences the whole C A F S . In contrast, "chocola te" 
industry does not have such power, and still s t ruggles with the 
"bus iness" assoc ia t ion between them and the cus tomer . 

Structure 

The structure of commerc ia l isat ion is d i s c u s s e d below. F igure 5-13 

shows the anatomical map of the industr ies and the structure of 

commerc ia l isat ion i.e. "union" structure, "private" structure and 

"union+private" structure. The anatomical map was const ructed from a 2-

d imensional solut ion by employ ing "co r respondence ana lys is " 

(E igenva lues: .14 and .0005; total ch i -square=33.40. df=6, p<0.001). 

This solution expla ins the 100% of the inertia and leads to cons ider that 

distr ibutions of the categor ies of "structures" are not the s a m e for all 

categor ies of industr ies. D imens ion 1 (horizontal ax is) accoun ts for 

99 .6% of the inertia. D imens ion 2 (vertical ax is) accoun ts for 0 .4% of the 

inertia. Therefore, d imens ion 1 is the most important ax is , expla in ing 

most of the d i f ferences between the spat ial patterns of row points and 

column points. Both row and co lumn coord inates are represented quite 

well in the 2-dimensionaI solut ion; that is the qual i ty for all points is 1 

(i.e. the highest value). The row points that contr ibute most to the overal l 

inertia are those represent ing the "chocolate" and "who lesa l ing" 

industr ies (38% and 3 0 % respect ively) and the co lumn points those 

contribute most are that represent ing the "pr ivate" and "un ion" structures 

(73% and 2 1 % respect ively) (Appendix B) . 

2 1 0 



Chapter 5. Anatomy of Cacao Agro-food system (CAFS) 

The ana lys is of this anatomical map is as fo l lows (Figure 5-13). The map 
can be div ided into 2 c lusters by cons ider ing the importance of 
d imension 1. The first c luster is located at the left s ide of the hor izontal 
axis. Th is cluster cons is ts of ""union" and "union+private" structures and 
the "farming" industry. The second cluster is located at the right s ide of 
the horizontal ax is. Th is cluster cons is ts of "pr ivate" structure a n d the 
"curing" "chocolate" and "wholesal ing" industr ies. D imens ion 2 exp la ins 
the vert ical posit ion of "union+private" structure and the "cur ing" industry. 

Figure 5-13. Anatomy of CAFS's industries: structure of commercialisation 
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This first cluster suggests that the "farming" industry is highly related to 

the "union" structure (68% of the total observat ions) . However , it is 

poss ib le to observe that "farming" is pul led up to "union+private" which 

accounts for 19% of the total observat ions. The second c luster suggests 

that the "cur ing" industry has both types of st ructures: "union+private" 

and "private" (46% and 4 3 % of the total observa t ions respect ively) . 

2 1 1 



Chapters. Anatomy of Cacao Agro-food system (CAFS) 

Final ly, the third cluster suggests that the "wholesa l ing" and "choco la te" 
industr ies are mainly based on "private" structures (83% and 8 6 % of the 
total observat ions respect ively) . 

This anatomical map conf i rms that each industry uses different 

structures to distribute their product ion. Therefore, the " farming" industry 

concentrates on "union" structure and nowadays is using the structure 

"private" or its combinat ion with "union". Th is would be exp la ined by the 

manager ia l problems that the U N P C still has and such prob lems have led 

farmers to seek private al ternat ives. A n addi t ional exp lanat ion about this 

phenomenon is further d i scussed in sect ion 7.2. 

The "cur ing" industry has t ransformed itself and now "private" structure 

covers the same proportion of "union" structure. For ins tance, some 

"curing" plants that belong to U N P C are combin ing sa les between the 

U N P C and the "private" structure. However , one quest ion a r i ses from all 

this, why does U N P C still have control of 3 0 % of the cacao product ion. 

This Is d i scussed in the next ana lys is . 

Final ly, the "chocolate" and "wholesa l ing" industr ies uses the "pr ivate" 

structure to distribute their products. 

Contract 

The type of contract between buyer and suppl ier is d i s c u s s e d below. 

Figure 5-14 shows the anatomical map of the C A F S * s industr ies and the 

type of contract between buyer and suppl ier i.e. "none" contract , "short" 

contract and " long" contract. The anatomica l map was const ructed from a 

2-d imensional solut ion by employ ing "co r respondence ana lys i s " 
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(E igenva lues : .59 and .30; total ch i -square=203.04, df=6, p<0.001). This 
solut ion expla ins the 100% of the inertia and impl ies that distr ibut ions of 
the categor ies of "contract" are not the same for all ca tegor ies of 
industr ies. D imens ion 1 (horizontal ax is) accounts for 65 .9% of the 
inertia. D imens ion 2 (vertical ax is) accounts for 3 4 . 1 % of the inert ia. 
Therefore, both d imensions are the most important axes , exp la in ing most 
of the d i f ferences between the spat ia l patterns of row points and column 
points. Both row and column coord inates are represented quite well in 
the 2-d imensional solut ion; that is the quali ty for all points is 1 (i.e. the 
highest value). The row points that contr ibute most to the overa l l inertia 
are those represent ing the "wholesa l ing" and "cur ing" industr ies (45% 
and 4 0 % respect ively) and the co lumn points that contribute most are 
those represent ing the "short" and " long" contracts (47% and 4 4 % 
respect ively) (Appendix B). 

The analys is of this anatomical map is as fol lows (Figure 5-14). The map 

can be divided into 2 clusters by cons ider ing the importance of both 

d imens ions . The first c luster is located c loser to the origin of both axes . 

Th is c luster cons is ts of "none" contract, and the "farming" industry. The 

second cluster refers to the remaining points that are at the left s ide of 

the horizontal ax is. By consider ing the d imens ion 2, it is poss ib le to 

differentiate between the "cur ing" and "who lesa l ing" industr ies. The first 

c luster suggests that "farming" industry is mainly related to "none" 

contract (99% of the total observat ions) . A l though, the "choco la te" 

industry is related to " long" and "short" contracts (14% and 1 4 % of the 

total observat ion respect ively) , its relat ive nearness to the "none" point 
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shows that it is a lso inf luenced by this type of contract category (71% of 
the total observat ions). 

Figure 5-14. Anatomy of CAFS's industries: type of contract 
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The second cluster suggests that the other industr ies are re lated to 

"short" and " long" contracts. D imens ion 2 helps to differentiate the 

"cur ing" industry (which Is related mainly with "short" contract, 6 2 % of the 

observat ions) and the "wholesal ing" Industry (which Is related to both 

contracts, 5 0 % of the observat ions respect ively) . 

Th is anatomical map confirms that each industry uses dif ferent types of 

contracts to commerc ia l ise its products. 

There Is an informal relat ionship between the "farming" Industry and the 

other C A F S ' s industr ies. Th is informal relat ionship can be s e e n a lso In 

both supply structures "union" and "private". Therefore, It Is sugges ted 

that farmers depend largely on the good pract ices of their buyers . That 
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was one of the reasons to create and foster a union of fa rmers , however 
it seems that this strategy needs to be examined and improved. 

The "cur ing" industry has contracts b e c a u s e of the vo lume of product ion. 

"Short" contracts are the most preferred and are given by the 

"wholesa l ing" industry of the "pr ivate" structure of commerc ia l i sa t ion . 

This type of contracts helps the "cur ing" industry to operate dur ing a 

production cyc le . The U N P C works differently because of the legal 

conf igurat ion. The "contract" is based on the legal terms of the 

assoc ia t ion . Therefore, this type of "cur ing" plant is forced to se l l 

products to the U N P C . 

The "wholesal ing" industry has es tab l ished " long" term cont racts with 

their cus tomers . Therefore, this industry can des ign and control its 

production on a long term bas is . The same pattern is seen in the 

"chocolate" Industry. However, there are a lso a number of f i rms that do 

not have any contracts with their buyers . 

Support 

The type of support between buyer and suppl ier is d i scussed below. 

Figure 5-15 shows the anatomical map of the C A F S ' s Industr ies and the 

type of support between buyer and suppl ier i.e. "none" support , 

"product ion" support and "Infrastructure" support . The anatomica l map 

was constructed on a 2-d lmensional solut ion by employ ing 

"cor respondence analys is" (E igenva lues : .33 and .0018; total ch i -

square=76.71, df=6, p<0.001). Th is solut ion exp la ins the 1 0 0 % of the 

inertia and suggests that distr ibut ions of the categor ies of "support" are 
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not the same for al l categor ies of industr ies. D imens ion 1 (hor izontal 
axis) accounts for 99 .4% of the inert ia. D imens ion 2 (vertical ax is ) 
accounts for 0.6% of the inert ia. Therefore, d imens ion 1 is the most 
important axis, explain ing most of the d i f ferences between the spat ia l 
patterns of row points and column points. Both row and co lumn 
coordinates are represented quite wel l in the 2-d imensionar solut ion; that 
is the quality for all points is 1 (i.e. the highest value). The row points 
that contribute most to the overal l inert ia are those represent ing the 
"cur ing" and "farming" industr ies (80% and 1 1 % respect ively) a n d the 
column points that contribute most are those represent ing the 
"product ion" and "none" supports (47% and 3 3 % respect ively) (Appendix 
B). 

Figure 5-15. Anatomy of CAFS's industries: type of support 
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The analys is of this anatomical map is as fol lows (Figure 5-15). The map 
can be divided into 2 c lusters by cons ider ing the importance of 
d imens ion 1. The first c luster is located to the left s ide of the horizontal 
axis. Th is cluster cons is ts of "none" support, and the " farming", 
"chocolate" and "wholesal ing" industr ies. The second c luster refers to the 
points that are to the right of the horizontal axis i.e. the "choco la te" and 
"wholesal ing" industr ies, and "product ion" and " infrastructure" support. 

The first c luster suggests that the "farming", "who lesa l ing" and 

"chocolate" industr ies are related to "none" support (75%, 1 0 0 % and 

100% of the total observat ions respect ively) . However , the p resence of 

farmers with "product ion" support a lso in f luences this industry (24% of 

the total observat ions) . The second cluster sugges ts that the "cur ing" 

industry has both types of support: "product ion" and " infrastructure" (81% 

and 14% of the total observat ions) . 

Th is anatomical posit ion conf i rms that whilst the " farming", who lesa l ing" 

and chocolate" industries do not receive any support f rom their buyers, 

the "wholesal ing" industry does . 

Farmers in genera l , do not receive any support from upper level l inks. 

The few support ing activit ies that are provided for the fa rmers have two 

main character is t ics: (i) the U N P C has high control of the publ ic funding. 

Therefore, U N P C distribute discret ional ly the support ing to their 

members , (ii) Support ing activi t ies are des igned by the government . 

The "cur ing" industr ies have rece ived more support from the 

"wholesal ing" industry because of the vo lume of cacao that these 
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"cur ing" plants gather. The support has concentrated on the operat ion 
(i.e. gather ing, fermentation and drying of cacao) . O n the other hand, the 
U N P C has benefit from public funds and have a l located this publ ic fund 
to improve some of its "cur ing" plants. However , the rehabi l i tat ion of 
these "cur ing" plants will conc lude in two years , so the impact of such 
public support needs to be ana lysed . 

Al though, "chocolate" and "who lesa l ing" do not receive any support from 

their buyers (or next link). There are publ ic programs which permit them 

to develop their own supply cha in . 

5.2.4. Main remarks about "correspondence analysis" 

The "cor respondence ana lys is " helps this study to ana lyse the spatial 

distribution of different anatomica l e lements on each industry of the 

C A F S . There are two advantages of using such a technique for this 

ana lys is : (i) there is an explicit descr ipt ion of the d imens ions of 

perceptual space between the objects and their attr ibutes wh ich in turn 

permits to an examinat ion of the main character is t ic of each industry, 

and (ii) as this technique provides a direct method of represent ing both 

attributes and objects on a single map (with severa l tools providing the 

addit ional posit ioning of respondent group), this Information would 

provide a unique insight into the C A F S anatomy. O n the other hand, 

there are also some limitations: (i) the similarity assumpt ion between 

objects is limited to only the attr ibutes rated by the respondents , and (ii) 

the data col lect ion effort is substant ia l , espec ia l ly as the number of 

choice objects increase (Hair et a l . . 1995). 
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"Cor respondence ana lys is" is an exploratory tool. However , this 
particularity g ives addit ional tasks to researchers . O n e of these tasks 
was to dec ide the number of d imens ions which showed the simi lar i t ies 
(or dissimi lar i t ies) between each industry. Th is study sought the best 
v isual isat ion i.e. highest number of d imens ion , but only one graph was 
plotted using three d imens ions . A solut ion based on a lower number of 
d imens ions would mis lead the results. For ins tance, c a c a o "by-product" 
has a solut ion of 3 d imens ions . F rom this solut ion, it is c lear that each 
industry has different distr ibut ions of the "by-product" category . However, 
if one took a solution with 2 d imens ions , then "who lesa l ing" and "farming" 
share the same posit ion of the row points "none" and " internal" . This 
result would be mis leading as it sugges ts that an " internal" appl icat ion of 
by-products is a lso carr ied out by the "wholesa l ing" industry wh ich is not 
the case . 

Accord ing to some authors (C lausen . 1998 and Hill and Lewick i . 2006), 

"cor respondence ana lys is" could be complemented with other analyt ical 

techniques such as Logl inear and Nonparametr ic (C/?/'-square). 

Therefore, this "cor respondence ana lys is " was comp lemen ted with Chi-

square analys is (Appendix B). The Chi-squave va lues were very useful 

for confirming most of the posi t ions of the industr ies and the categor ies 

of the anatomical e lements result ing from "co r respondence ana lys is " . 

Whilst the main similari t ies were found in the fol lowing anatomica l 

e lements: "product", "quality", "organic", the d iss imi lar i t ies were found in 

the remaining anatomical e lements (Appendix B and Tab le 5-4). On the 

other hand, it was necessary to group the "who lesa l ing" and "choco la te" 

industr ies in order to meet Chi-square rule: the number of expected 
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f requencies should be more than 5. By using this aggregated group, two 
ana lyses were performed: (1) " farming" and the group of "who lesa l ing" 
and "chocolate" , and (11) "cur ing" and the group of "who lesa l ing" and 
"chocolate" . The aggregat ion of both categor ies led to a convers ion of 
some of the similari t ies found in the "co r respondence ana lys i s " into 
dissimi lar i t ies. This si tuat ion led this study to keep the resul ts of the 
"cor respondence ana lys is" where such d isagreements were found. 

In brief, the C^/ -square test is a useful complementary ana lys i s which 

conf irmed most of the posi t ions between industr ies and anatomica l 

e lements which in turn permitted the identif ication the main features of 

the C A F S and Its Industries. S o m e Chi-square tests would not be useful 

because it is necessary to Increase the sample s ize of the "wholesa l ing" 

and "chocolate" Industries. However , this is very difficult to ach ieve 

because the size of populat ion of both industr ies is quite low being less 

than 20. 

5.3. Industrial features 

This sect ion concentrates on the d iscuss ion of the part icular i t ies found at 

each industry of the C A F S . The part iculari t ies cons ider the three 

anatomical e lements: products, by-products and Interactions. S o m e of 

these particular features provide useful information for pinpoint ing 

changes which compared with the literature review and between the 

industr ies of C A F S led this research to expla in the act ive p rocess or 

some tendencies (dynamic) of the whole C A F S . Never the less , this study 
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acknowledges that it is necessa ry to examine data from different years to 
confirm such movement. 

This sect ion is div ided into 4 subsec t ions : subsec t ion 5.3.1 refers to 

three part icular features found in the "farming" industry (i.e. dry bean , 

organic product ion, fine bean , and diversi f icat ion): subsec t ion 5.3.2 

focuses on two major features in the "cur ing" industry (i.e. genera l 

character ist ics and value added) ; subsect ion 5.3.3 concent ra tes on one 

feature used by the "wholesa l ing" industry"; subsec t ion 5.3.4 refers to 

two main features seen in the "chocola te" industry (i.e. value added and 

diversif icat ion); f inally subsect ion 5.3.5 examines some of the main 

changes found in the C A F S . 

5.3.1. Farming industry 

"Farming" is the most important industry in the C A F S due to the number 

of people involved. S o m e of the results showed in the above sect ion are 

to be d i scussed below. The d iscuss ion is div ided into its three 

anatomical e lements (i.e. product, by-product, and interact ions) and 

helps to highlight the main features of this industry, its w e a k n e s s e s and 

strengths. 

Product 

The product of the "farming" industry is charac ter ised as "raw" "fresh + 

non-fermented", "bulk + organic" , and " loca l " . That is, farmers focus on 

producing fresh cacao beans . Whi ls t , it can be argued that this limit the 

creat ion of value, farmers point out that carrying out the "cur ing" activity 

themselves requires crit ical inputs (i.e. techno log ica l , infrastructure, 
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economic) . The lack of "cur ing" plants near cacao orchards forces some 
farmers to take a risk, and to carry out two part icular act ivi t ies "wash" 
and "sun-dry". From this activity, non-fermented cacao is obta ined. Th is 
particular type of cacao is named as " lavado" or "benef ic iado" . A l though, 
the quality of such cacao would be sanct ioned in the international 
markets, this cacao is apprec iated in the domest ic market. In fact, it 
accounts for about one third of total product ion. It was found that a 
certain group of farmers supply such non-fermented cacao to national 
markets. Thus , farmers need to be aware about cus tomer needs . 

The farming system is moving to a different type of product ion: organic 

farming. Accord ing to governmenta l f igures, organic product ion covered 

10.000 hectares in 2005 which represented around 16% percent of the 

total cacao acreage in T a b a s c o . The organic c a c a o program started in 

2003 under the title "product ive convers ion program". Th is program 

consis ted of giving f inancial support for the acquis i t ion (or production) of 

"organic inputs", and technical advice on organic product ion. Before this 

public program, a group of N G O s started a ser ies of init iat ives with the 

same production purpose in 2000. However , the N G O s initiative differs 

from the public one. Whilst the organic publ ic program has not 

contemplated a market strategy, the N G O initiative rece ives funds from 

organic buyers. Thus , the N G O s have cert i f ied c a c a o orchards and a 

guaranteed market, so this g ives them a relative advantage over the 

public strategy. In brief, an international market prov ides new n iches to 

be explored and met, and private or publ ic institutions are part icipating in 

this explorat ion. 
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Another aspect is the process of cert i f ication. It has been observed that 
there is no a homogeneous progress in the cert i f icat ion p rocess . That is, 
there are farmers who are In the first year of cert i f icat ion, others in the 
second and third year, respect ively. Th is var iat ion would be exp la ined by 
an increment of public or private funds to this program. A major concern 
is that under a new governmenta l per iod, this publ ic program would be 
changed without cons ider ing the results of such an organic program. The 
last feature refers to the impact of the "organic" concept Into the 
product ion. S o m e farmers observed a reduct ion of product ion. However, 
other farmers ment ioned that an increase in product ion was observed . 
The increase in production is d i scussed in sect ion 7.2. 

In Lat in-Amer ica, there is an increas ing interest In supply ing f ine cacao 

to international markets. This study found only one c a s e in T a b a s c o , 

which produces and exports "fine cacao" . A n important feature is the 

recognit ion of "fine" cacao beans . A l though, there is no accep ted norm 

for dist inguishing "fine" cacao from "bulk" c a c a o , luxury choco la te firms 

In Europe have deve loped some expert ise in recognis ing "f ine" cacao . 

Cons ider ing this gourmet ski l l , a European choco la te f i rm, "P ier re 

Marcol in i " , came to Tabasco and visited M s . C la ra Echever r i a at "F inca 

la Joya" . The visit from this choco la te firm conf i rmed that the F inca la 

Joya cacao beans can be c lass i f ied as "fine". S o this firm estab l ished a 

bus iness relat ionship to supply these part icular c a c a o beans . At national 

level , there is no institution to provide cert i f icat ion of f ine c a c a o 

product ion. Thus , the ex is tence of "f ine" cacao beans Is by the 

agreement between the buyer and the sel ler. The f inest of this cacao is 

obtained from the "criol lo" variety. Another feature Is the va lue of this 
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particular product. It was found that the choco la te firm paid $34 Mex ican 
pesos for this bean , the equivalent of 2 t imes the value of "bulk" quality 
beans in 2004. 

The logist ics for this part icular cacao is a lso different. The bean must be 

fermented and dried by the producer. Then the c a c a o beans are 

transported to C a n c u n where they are sh ipped to Europe by air. The last 

feature is related to the origin of such a part icular c a c a o variety. Ms 

Echeverr ia 's father was one of the co- founders of the U N P C . During the 

C O N A D E C A per iod, he travelled around the world to ass is t C O N A D E C A 

in the introduction of new cacao variet ies to farmers. Th is part icular 

posit ion gave him the opportunity to estab l ish his own cacao nursery. 

Accord ing to Ms Echever r ia , he estab l ished 50 hectare of this part icular 

cacao variety. However , after he d ied , his o ldest son cut down all the 

cacao trees to farm sugar cane and l ivestock. M s . Echever r ia was able to 

rescue some of the cacao material and es tab l ish two plantat ions (the first 

is 8 years old and the second is 4 years old). Her c a c a o product ion is 

character ised as intensive, s ince mechan isa t ion and irrigation have been 

incorporated. However , in the last three years , she a lso fo l lowed the 

organic phi losophy which in turn could give an extra value to her 

product ion. 

By-products 

The farming industry still has a huge potential to d ivers i fy its product ion. 

Th is diversi f icat ion is observed in both ca tegor ies : c a c a o by-products 

and agro-products. Severa l authors point out the need to review and 

improve upon strategies for diversi f icat ion in order to reduce farmers ' 
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economic dependence on cacao due to several changes considered in 
section 4.1. This study found some examples of these strategies. 

One activity regarding such diversification is the use of cacao by­

products. Under an organic philosophy, farmers are using home supplied 

inputs to use in their cacao fields. Cacao husk is one of the main 

ingredients in this activity. However, the incorporation of organic 

compost requires more time. So farmers are not totally convinced to 

about carrying out this activity. Some farmers also use the pulp to 

prepare traditional food. However, this production is highly seasonal and 

few examples of this use were found. Farmers with livestocl< activities 

are more likely to use cacao husk as a feed product. However, this is 

also highly seasonal. 

Another activity is agricultural diversification into the cacao agro-

ecological system. Farmers have intercropped some food crops into the 

cacao orchards, especially fruit trees {Citrus sinensis L., Cocos nucifera 

L., Chrysopfiyllum cainito I., Byrsonima crassifolia L., Carica mexicana, 

Musa baibisiana). This production is normally consumed internally. 

However, there are other fruit trees which are good value, so the product 

is sold to intermediates {Persea americana L., Magnifera indica L., 

Mammea americana L., Maniikara zapota L. Royen, Talisia olivaformis). 

Timber production is also another source for the diversification of cacao 

production. There are farmers who have employed fine varieties of 

timber as shade cover. Other farmers have kept original timber trees 

from the primary forest, and sometimes they use them for domestic 

consumption (Swietenia macropliylla, Cedrelia odorata, Coiubrina sp). 
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However, in general, there is a lack of knowledge on how to manage 
both systems, and more importantly, how this timber production could be 
planned to become a business opportunity. Farmers do not recognise 
any ornamental plants as a source of diversification. 

The last activity refers to the use of fauna from cacao orchards. It was 

found that farmers point out the presence of wild animals from birds, 

reptiles, and mammals and recognise some of the opportunities or 

threats of such wild animals. For instance, one of the main types of 

bushmeat consumed by farmers is: iguana {Iguana iguana). Although, 

there are some projects related to the production of wildlife, farmers do 

not have any knowledge of how to manage these natural resources. 

Honey production was also found in this study. The honey comes from a 

particular bee species which does not have a poisonous sting 

(Hymenoptera: Apidae: Meliponinae). 

Interactions 

The interactions of the "farming" industry Is characterised by "social", 

"union", "none-contract", and "none support + production support". These 

categories lead this study to assume that "farming" industry depends 

largely on the upper layers or links. Nevertheless, the cooperative 

system is weak and cannot respond to its members without the 

intervention of public assistance which is very limited. There has been a 

change in the way cacao is gathered and private middleman network has 

become more important. This would lead to a review of the agricultural 

policies and a search for an integral solution which includes both 

structures "private" and "union". 
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Conc lus ion 

In conclusion, the QAA examines the "farming" industry by looking at Its 

anatomical elements i.e. production, by-products and interactions. Some 

weaknesses were discovered. This industry has not been able to create 

more value, so its products are mainly raw, fresh, bulk and local. It has 

not diversified its production, and is very vulnerable to the decisions of 

its upper linkages. This situation seems to be similar from previous 

periods. The implementation of neo-liberal policies has had little effect 

on this industry after 25 years. Nevertheless, the current situation would 

not be able to cope with new challenges (e.g. new lethal d iseases, falling 

prices, full market liberalisation), so a new strategy is more likely to be 

required. However, some strength were also pinpointed that this industry 

is improving its products by considering the customer preference, so 

customised products would be a solution (i.e. organic, fine). Several by­

products have been identified that have the potential to diversify the 

income of farmers. Inter- and trans-disciplinary actions are needed to 

achieve this diversification objective. Finally, the cooperation between 

farmers can be reinforced in order to cope with new challenges, but such 

collaboration should also increase self-determination. This in turn would 

imply a new reconfiguration which Is not considered in the current legal 

system of cooperatives and public programs. 

5.3.2. Curing industry 

The "curing" industry plays a fundamental role in achieving higher levels 

of bean quality. This section concentrates on the discussion of three 

anatomical elements (i.e. product, by-product, and Interactions) and 
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sheds light on the main features of this industry, its weaknesses and 
strengths. 

Products 

Although the products of the "curing" industry are characterised as "raw", 

one curing plant was found that was able to produce an intermediate 

cacao product (i.e. cacao liquor). This "curing" plant is social in nature 

but independent from the UNPC. This project is financed by the 

government. So the success of this initiative could open the opportunity 

for other "curing" plants to be established. It was found that the network 

of middlemen has had access to these public funds. This would lead to a 

change in the structure of the C A F S . 

The function of the "curing" industry is to ferment and dry the cacao 

bean. It was found that some "curing" plants also manage "non-

fermented" cacao. This shows that the commercialisation of non-

fermented beans is important and this will be also confirmed later by 

analysing the products of the "wholesaling" industry. This phenomenon 

has been observed in other cacao regions as well (Wood and Lass. 

1985; Gilbert. 1997; Lattre et al.. 1998; Ruf and Yoddang, 1998; Flood 

and Murphy, 2004). There are different reasons for the production of 

"non-fermented" beans (i.e. low international price, lack of knowledge 

and infrastructure, economic household conditions), but in the C A F S , 

"curing" plants emphasise two main issues (i) an increase in input price, 

mainly gas, and (ii) a lack of professional personnel who is responsible 

for the management of the "curing" plant. The latter problem has been 

highlighted specially in those plants managed by the U N P C . Another 
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possible explanation is the demand, albeit, low for "non-fermented" 
beans. This particular bean is used to produce "Mexican" chocolate style 
by using traditional Ingredients and production techniques. 

There are three quality categories: "bulk", "organic" and "fine". The 

"curing" industry manages mainly "bulk" quality, but some plants have 

facilities to cure "organic" beans as well. According to some authors, 

"organic" production has been the solution for increasing the income of 

farmers in many agricultural regions (Ayenor et al., 2004; Flood and 

Murphy, 2004; Raynolds, 2004). Therefore, such "curing" plants have the 

potential to diversify their marketing channels and the opportunity to 

increase income. However, at the time this research was carried out. 

these plants were still trading their whole production as "bulk". So, 

further research needs to be done. 

The "curing" industry allocates its production locally. This characteristic 

has not changed in the last 20 years (Ramirez. 1997). However, some 

"curing" plants are looking for customers who are located in other regions 

of Mexico. Additionally, organic cacao production also would lead to a 

change In this pattern. 

By-products 

Two main cacao by-products have been identified in the "curing" 

industry: sweetening and broken nibs. Sweetening is normally 

discharged and has never been used by the "curing" industry. Broken 

nibs are normally collected during the curing season and sold them to 

different users such as chocolate plants and posolerlas. However, 
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sweetening is the cacao by-product which has the highest potential to be 
processed and commercialised (Greenwood, 1965; Figueira et al., 1993; 
Flood and Murphy, 2004; ICCO. 2005). In fact, as will be discussed later, 
"chocolate" industry has the knowledge to produce value added products 
such as wine, liquor, refreshments, vinegar. 

Cacao production is seasonal, so most of the "curing" plants have idle 

periods. It was found that the "curing" industry only concentrates on 

cacao beans, so it ignores other agro-products which are normally 

produced in the cacao orchard as well. Some authors emphasise the 

importance of diversifying the production in the cacao system (Wood and 

Lass, 1985; Flood and Murphy. 2004. ICCO, 2005). Considering that it 

was found farmers produce agro-products in their cacao orchards, it is 

possible to think of using curing plants to gather agro-products (including 

differentiating those products from organic production systems) and even 

processing some of them. Some examples were discovered during this 

research for instance private "curing" plants owned by middlemen 

normally carry out different activities in their facilities (e.g. production of 

poultry, selling of fish, gathering of pepper). The capacity for such 

utilisation is increased by considering agro-products, but further 

investigation is needed. 

Interactions 

According to Ramirez (1997), the "curing" industry was dominated by a 

monopoly cooperative structure. This study shows that this structure has 

changed and the "curing" industry has moved from a monopoly 

cooperative to a network of middlemen. Whilst the former is 
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characterised by social and cooperative principles, the latter is founded 
on business and private principles. This process Is interesting because 
of two issues: (i) all "curing" plants share common challenges and 
problems, but (ii) those "curing" plants which offer more benefit to 
farmers are more likely to succeed. There is a real competition between 
both types of associations (social and business), and it was found that 
"social" associations are more likely to be reduced. Such a situation Is 
also found in other cacao regions (Lattre et al., 1998; Flood and Murphy, 
2004), A lack of professional management, defaulting managerial 
situations, and low cacao prices are some of the reasons to explain this 
tendency. On the other hand, the middleman network Is growing and 
consolidating its geographical positions. Surprisingly, there are public 
programs which foster both private and social "curing" plants. These 
public programs have paid more attention to social "curing" plants. 

The main structure for the curing of cacao is still controlled by the UNPC. 

However, there are new findings. First, more "curing" plants which were 

in the "union" structure have changed to "private" structure. Political 

issues and economic problems explained such a division. Additionally, 

other "curing" plants also trade with "private" structure because 

sometimes the UNPC cannot help them to carry out their activities 

properly. Second, the "curing" capacity of the network of middlemen has 

increased in the last decade. It is supported financially and 

technologically by wholesalers. This permits middlemen to carry out their 

activities properly. Finally, some middlemen have Improved their 

economic situation by addressing their products to new customers and 

niche markets, so their wholesalers are other customers. In brief, the 
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structure of the "curing" industry is changing dramatically, but as 
mentioned before, only those plants that take care of their suppliers (i.e. 
farmers) and customers (i.e. wholesaler or industry) have an increase 
chance of survival. 

From above, it is clear that there are different transaction exchange 

patterns. Most of the "curing" plants have contracts with private 

wholesalers. On the other hand, "curing" industries controlled by the 

UNPC do not need a contract. The legal organisation between them 

suggests that "curing" plants are obliged to sell all their products to the 

UNPC, but in fact, as mentioned above, this is not the case. 

It was highlighted that private "curing" plants are fully supported by 

private wholesalers, and social "curing" plants are partially supported by 

the UNPC which received most of the public funds. For instance, about 5 

of the 37 curing plants interviewed have participated in a modernisation 

program of their "curing" facilities. This program aimed to rebuild the 

"curing" capacity of the UNPC (the last target was 11 of 27), reduce the 

cost of production by incorporating new technology in the "curing" 

process, and add a cacao gathering capacity for massive organic 

production. 

Conc lus ions 

In conclusion, the QAA provides a characterisation of the anatomy of the 

"curing" industry. Three elements i.e. production, by-products and 

Interactions were employed in the anatomical analysis. Some 

weaknesses were discovered. Although, this industry provides cacao 
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with an extraordinary attribute "curing" (i.e. fermentation and drying) to 
extend the life span of the bean, its products are mainly raw. bulk and 
local. It has not diversified its production, and is still very vulnerable to 
the decisions of wholesalers. The implementation of neo-liberal policies 
has had a great effect on this industry. It was found that "curing" industry 
is divided into two main structures: a social and cooperative structure, 
and a private and business one. Both structures will have to cope with 
new challenges (e.g. new lethal diseases, falling prices, and full market 
liberalisation). Whether a further division is still a valid strategy for this 
industry is one of the main questions which arises from this study. 
Nevertheless, this industry has some strengths as well. The "curing" 
industry is improving its products by considering the customer 
preference, so customised products would be a solution (i.e. organic). 
Additionally, grinding is an activity which can add more value. Several 
by-products and agro-products have been identified that permit "curing" 
plants to have the potential to diversify their income and achieve full use 
of their facilities. A closer cooperation with farmers is, therefore, 
fundamental for the survival of "curing" plants. Both structures have to 
work in the improvement of this relationship in order to develop an 
efficient cacao supply system. 

5.3.3. Wholesaling industry 

The distribution of cacao is carried out by the "wholesaling" industry. 

This subsection discusses some of the main features, weaknesses and 

strengths of this industry. The discussion considers the results of the 
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correspondence analysis of anatomical elements i.e. products, by­
products, and interactions. 

Products 

The "wholesaling" Industry is characterised by trading "raw" and "bulk" 

cacao beans. This trading was expected and has not changed for the last 

4 decades (Ramirez, 1997). However, three interesting issues have been 

noted. (I) The "wholesaling" industry focuses mainly on raw products. 

However, it was found that 2 of the 5 main wholesalers are in fact 

"grinding" firms. These "grinding" firms are located in another state I.e. 

Veracruz, and transform around 50% of the national cacao production 

into intermediate products (e.g. butter, powder, cake), (ii) The 

"wholesaling" industry trades less fermented beans. Ten years ago, such 

beans were sold at a very low price, but now the price of this type of 

cacao is almost similar to that of "fermented". There are two possible 

explanations; on the one hand there is a restriction for importing cacao 

beans, so the Increasing domestic demand pushes prices up, on the 

other hand "non-fermented" cacao beans are also preferred because 

these beans are the main Ingredient to prepare the Mexican chocolate. 

Both situations are possible but cannot be tested further here, (iii) 

"Wholesaling" industry was not interested In other cacao beans such as 

organic and fine. Wholesalers replied that the "organic" market is 

situated abroad, is small, and requires some investment. Additionally, it 

realised that the supply of organic cacao is still very variable. 

Furthermore, "fine" cacao Is not recognised by any "curing" industry. 
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The "curing" industry has domestic and overseas customers. The 
industry supplies the national "chocolate" industry and also exports some 
products to the NAFTA area. According to Ramirez (1997), the UNPC 
used to trade most of the cacao beans abroad, but nowadays private 
wholesalers are in charge of exports. Farmers have lost their export 
competences and the current managerial problems at the U N P C are a 
real limitation to overcoming this situation. 

By-products 

As mentioned in the previous section, the "wholesaling" industry does not 

have participation either on cacao by-products or agro-products. 

Nevertheless, some wholesalers trade different agricultural products for 

instance, pepper, vanilla, coffee, annatto. This is again an example of 

how organisations deal with capacity and idle periods. This finding would 

help in the proposal of new ways to increase and diversify the capacity of 

"curing" and "farming" industries. 

Interactions 

As discussed before, the "farming" and "curing" Industries are moving 

from a monopoly cooperative structure to a "private" structure. The 

anatomy analysis suggested that the "wholesaling" activity has led to this 

change. The division of the C A F S started once the U N P C had critical 

managerial problems, the supporting institutions controlled by 

C O N A D E C A (i.e. cacao board) disappeared, and private "wholesaling" 

companies decided to begin the commercialisation of cacao. It Is not 

clear what Issue mentioned above played the most important role. But 

the effect was discussed by some scholars (Ramirez, 1997; Cordova, 
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2001). Thus, the division of C A F S is also confirmed in this study. The 
main division arises from two types of association: social and private. 
Many scholars still claim that either cooperative or private are the best 
strategies (Gilbert, 1997; Lattre et al . . 1998; Ruf and Yoddang, 1998; 
Flood and Murphy, 2004). However, this new configuration provides a 
good opportunity to test both different points of view. Thus, further 
research needs to be considered. 

The U N P C controls the commercialisation of cacao, but its power of 

commercialisation is quite limited. The U N P C cannot export because of 

its legal problems. Therefore, it sells cacao beans to both chocolate 

industries located in other states of Mexico and other "wholesalers" 

located in Tabasco. Most of the private "wholesalers" do not have 

contracts because, as mentioned before, they are an extension of other 

firms (i.e. grinding and chocolate). 

The U N P C is the unique "wholesaler" which receives support from public 

programs. This situation is seen as a weakness, because it means that 

the stable operation and its profitability are set artificially. On the other 

hand, private wholesalers consider that they have a more independent 

position which permits them to cope with different scenarios. 

Conc lus ions 

In brief, "wholesaling" industry is split into two structures which compete 

for the control of the C A F S . It was suggested that such a competitive 

environment would help to increase efficiency throughout the C A F S . 

Fermented-bulk cacao is still asked for by wholesalers. Wholesalers 
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distribute products In both markets domestic and abroad. Some 
wholesalers are in fact and extension of the "grinding" industries. Some 
of them have diversified their activities in order to fully use their facilities. 
However, there are some disadvantages under such a division. There is 
a lack of Interest in supporting the rehabilitation of cacao orchards. This 
means that the "wholesaling" Industry plays as a gatherer rather than as 
a producer (Cordova, 2001). This Issue Is particularly critical because of 
the presence of a lethal disease, Monilia palmlvora, which will diminish 
up to 80% the cacao production In the coming years (Phillips et al., 
2006). It Is difficult to see a radical change, because the "wholesaling" 
Industry also realises that the importation of cacao products (from bean 
to chocolate) will have been completely liberalised In 2008. 

5.3.4. Chocolate industry 

In chapter 4, it was argued that the "chocolate" Industry of C A F S is very 

small and Its participation remains local. This subsection discusses the 

results of the analysis of three anatomical elements: products, by­

products, and interactions. The discussion concentrates on the main 

features, weaknesses and strengths of this industry. 

Products 

The first attempt to add value to the production of cacao in Tabasco was 

made by union of farmers. The U N P C created a firm, INCATBSA, which 

is responsible for the production of chocolate and semi-elaborated cacao 

products (butter, powder, and cake). This firm was able to achieve 100% 

of Its capacity in 1989. However, since then, its production capacity has 
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been decreasing and now it only works at 5% of its capacity. The second 
attempt to add value came from small chocolate firms in Tabasco. They 
were highly supported by the oil union leaders. That is. their production 
was fully absorbed by this particular customer during the 70's and 80's. 
However, once the oil union lost power, they had to face fierce 
competition with national and international chocolate firms. As a 
consequence, their participation in the market is very limited. 

The "chocolate" industry mainly uses non-fermented cacao beans. The 

use of this bean is for two reasons: (i) it permits elaboration of the 

traditional table chocolate which is used to prepare a beverage, rather 

than to prepare a candy (i.e. chocolate bar), (ii) It is more efficient 

because it produces more chocolate than a "fermented" bean. A non-

fermented cacao bean weights 5-10% more than a "fermented" bean. 

Nevertheless, some "chocolate" firms use "fermented" cacao in order to 

elaborate chocolate bars. 

As mentioned before, "chocolate" firms owned their own cacao orchards. 

This position facilitated the participation in the "organic" cacao program 

promoted by NGOs or public programs. A third of the firms were not 

interested in this process of certification. 

As mentioned above, the "chocolate" industry allocates is production in 

the local and national market. The local market is very important 

because this chocolate is seen as a souvenir. However, other industries 

have focused on reaching new niche markets and offered their products 
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In some superstores which have a large network distribution across the 
country. 

By-products 

As mentioned before, the "chocolate" Industry has developed different 

products from cacao by-products. These products have been accepted 

by the customers in the local market. There are two chocolate firms that 

have developed technology to transform the cacao sweetening into 

cacao wine, and the pulp of cacao into cacao jam. Another firm produces 

compost of the cacao husk and uses it in Its cacao orchard or sells it as 

compost. There have been a number of interactions between universities 

and these firms In order to Improve the quality of the products and the 

efficiency of the production process. Some results are very interesting 

and others need to be changed. A similar project was conducted by 

ICCO (2005) In Ghana. Thus, there are still a number of products to be 

designed, evaluated and marketed. The main contribution is the 

dispersion of this knowledge to other industries (i.e. curing and farming) 

which have a huge potential to utilise these cacao by-products. 

The "chocolate" industry also commercialises agro-products. One of the 

most Innovative is tourism services. Four of the 7 chocolate firms have 

included tourism services. They are pioneers in this new rural business. 

This tourism activity has been supported by the government. The 

"chocolate" industry normally transforms some agro-products such as 

mango, annatto, vanilla, and guava. Again, this Industry has become the 

leader in processing and marketing agro-products. This experience could 

be transmitted to other industries of the C A F S . 
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Interactions 

The competition between INCATABSA and the private small chocolate 

firms only has a local impact, not a national one. Since few firms place 

their products nationally, the number of contracts is very low. 

The ICATABSA has tried to obtain public funds to rebuild its "grinding" 

facility. However, all attempts have failed. The public support for the 

UNPC has only permitted a limited reactivation of a small fraction of the 

whole facility. Some "chocolate" firms, however, have collaborated to 

create a new private "grinding" industry. The project has not yet been 

concluded. 

Conc lus ions 

The "chocolate" industry has a little impact on the national market. 

However, they have created a particular knowledge that could be used to 

create new products and processes within the C A F S . Furthermore, other 

rural services (carbon fixing, bio-conservation, bird-watching) can be 

incorporated, but this time reaching the "farming" industry. They could 

also play an important role in the installation of the new "grinding" 

industry. However, this industry has some weaknesses such as: the 

division between social and business associations, the age of the owners 

and the business transition to the next generation, and the small size of 

the firms. 

5.3.5. Changes in CAFS 

This subsection discusses the main features of the C A F S and sheds light 

on some changes in the anatomy of the C A F S . 
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The "correspondence" analysis and C/?/-square analysis permitted this 
study to identify the main features of the industries of the C A P S by 
evaluating the distributions of different categories of 11 aspects of three 
anatomical elements (Table 5-4). This analysis has been complemented 
by contrasting these findings with information from the literature review. 
All this sheds light on the discussion of some changes in each industry 
and the C A P S as whole. 

Table 5-4. Main features of CAPS industries by 11 anatomical elements 

A S P E C T S 
ANATOMICAL ORGANISATIONS 
E R L E M E N T S FARMING CURING WHOLESALING C H O C O L A T E 

PRODUCT 

Product Raw Raw Raw Final 

PRODUCT 

Bean Fresh Fermented Combination Non-fermented 

PRODUCT Quality Bulk Bulk Bulk Bulk PRODUCT 
Organic In process In process - In process 

PRODUCT 

Location Local Local 
National+ 
International 

Local+National 

BY-PRODUCT 
Cacao by­
product 

None 
+internal 

Raw None 
Raw+ 
Processed BY-PRODUCT 

Agro-product Internal None None Internal+Raw 

INTERACTION 

Association Social Social Business Business 

INTERACTION 
Structure Union 

Union+ 
Private 

Private Private 
INTERACTION 

Contract None Short Long+ Short None 
INTERACTION 

Support None Production None None 

The anatomy of C A P S has changed slightly in the last two decades after 

the implementation of a neo-liberal agricultural policy. As a whole, the 

CAPS Is characterised as a system oriented to produce raw and bulk 

products. The absence of a "grinding" industry is one of the main 

limitations of the C A P S . The production, processing and 

commercialisation of cacao by-products and agro-products are important 

in the C A P S . There are different experiences and successful products 

and services. However, the potential has not been fulfilled. The C A P S 

has been divided into two main supply cacao chains: private and union. 
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This division fosters competition which in turn permits an increase in 
efficiency. Nevertheless, much time has been wasted, and a huge 
challenge awaits both groups. A lethal fungal disease, frosty pod rot 
(FPR), will reduce the production of cacao by up to 80%. Another 
important challenge is the full liberalisation of cacao products in 2008. 
This will permit different organisations to import cacao products (e.g. 
chocolate, powder, butter, bean) to supply the domestic demand. 
Collaboration Is needed to cope with both new challenges. Public 
programs play an important role in the design and implehientation of 
such strategy of collaboration. 

It was found that the "farming" industry has generally stagnated. By 

analysing its anatomical elements and contrasting this information with 

the literature, it would seem that farmers still focus mainly on the 

production of raw materials rather than value added products. 

Nevertheless, some particularities have been identified and these need 

more discussion because they could lead to interesting outcomes. 

Farmers need to differentiate their products, and an organic production is 

one of the ways of achieving this. Organic production would give farmers 

the opportunity to stay in the market. Fine cacao is also very valuable in 

international markets, so producing this is another way to stay in the 

market. However, as was found, both products need to be cured. This 

requirement could be a limitation, but it is possible to solve this in the 

short term. Farmers also need to diversify their production. Most farmers 

take advantage of the cacao agro-ecological system and produce 

complementary products which can make a difference in the future. 

However, it has been identified that to optimise this effort closer 

242 



Chapter 5. Anatomy of Cacao Agro-food system (CAPS) 

interaction between farmers and, as discussed before, the "curing" plant 
is necessary. Finally, farmers need to strengthen their interactions either 
private or union structures. This is very important because they are at 
the end of the supply chain and their knowledge about the demand and 
preference of their products is very limited. A closer interaction will 
provide more efficient mechanisms to work (e.g. contracts, funding, and 
training). In brief, there is a small group of farmers who are changing and 
adapting to the current competitive environment. Therefore, these small 
differences could help to boost the potential of other farmers. Since 
public programs have limited resources, this is a good starting point to 
seek successful strategies. The aim of these strategies is to make the 
"farming" industry less dependent, a situation that makes it very 
vulnerable. A study of these differences is investigated further in next 
chapters by analysing this industry under the "fitness" approach. 

The "curing" industry is a key player in the C A F S and therefore, it has 

been under high pressure because of, for instance, the high level of 

trading defaults, the limitation of funding to operate, and the inherent 

seasonal production of cacao. The analysis of its anatomical elements 

and the comparison between this information and literature review 

reveals an industry which is changing rapidly. This dynamic is led mainly 

by the participation of union (the UNPC) and private structures (the 

network of middlemen). The structure that controls the "curing" plants 

controls the C A F S . Therefore, the "curing" plants have been awarded 

with different public and private programs. For instance, whilst the U N P C 

attempted to rebuild all its "curing" plants, private wholesalers provided 

credit and training to the network of middlemen. In general, it is accepted 

243 



Chapters. Anatomy of Cacao Agro-food system (CAPS) 

that most of the "curing" plants depend heavily on wholesalers. However, 
during this disputation process two main remarks can be highlighted. 
PIrst, some "curing" plants are more independent. That is, the "curing" 
industry takes care of its produce, looks for new customer and markets, 
and applies for funding to implement their new projects. Second, the 
"curing" industry can learn more things from the exchange of knowledge 
with other industries. This would lead it to grow vertically or horizontally. 
Por Instance, "curing" plants can Increase their capacity by considering 
other products (e.g. by-products and agro-products). In brief, although 
the "curing" industry depends largely on the "wholesaling" industry, this 
situation does not limit the possibility of exploring new projects and 
developing some strategies to success in the current competitive 
environment. On the other hand, "curing" plants are the main players In 
the solution of the PPR problem, so both structures will need to 
cooperate In order to cope with this new threat. 

The "wholesaling" industry has been the source of most of the changes 

discussed above. The analysis of Its anatomical elements and the 

comparison between this information and the literature review confirms 

this. The main characteristic of this industry is the division between union 

and private structure. Some of the features of each structure have been 

discussed In previous sections. Thus, only two issues are highlighted 

here: (I) the C A P S needs to renovate its cacao acreage otherwise the 

yield will dramatically reduce because of the age of the cacao trees and 

the PPR disease. As mentioned above, both structures need to 

cooperate In order to cope with this current situation. However, it is not 

clear how to deal with the new territorialisation of cacao production, and 
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this is a huge challenge. (II) The "wholesaling" Industry dramatically 
influences the C A P S . Therefore, It is necessary to introduce a framework 
where this industry has a wide and proactive role. As discussed before, 
there are many supporting activities which have not been linked to 
production or reached "farming" industries such as research and 
development and extension and training. Thus, all wholesalers need to 
share responsibility for this to be done. 

Although the "chocolate" industry has a relatively small impact on the 

C A P S , It can provide a set of different ideas to increase the capacity of 

the C A P S . The analysis of Its anatomical elements and the comparison 

between this information and that provided in the literature review results 

in an industry which is changing albeit unevenly. As mentioned above, 

some particular farmers Integrated a small chocolate plant In their plots. 

This new activity permitted them to increase their knowledge about 

cacao and by-products and also to be closer to the customer needs. 

Some of them have also attempted to use their knowledge in order to set 

up a new grinding Industry. All this is very valuable and needs to be 

shared. 

Production, supply and consumption of food 

The production and consumption of food is changing rapidly. As 

discussed in chapter 2, production is influenced by the products and their 

attributes, and the way these products are supplied to consumers. Thus, 

organisations need to add value, to differentiate and to diversify their 

products, if they want to stay in more competitive markets (Porter, 1985, 

1990; Solleiro and Valle. 1996; Cuevas, 2004; Scherr, 2004). The study 
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of the anatomy of an agro-food system permits those features to be 
emphasised that are limiting the linking of the agro-food system and the 
development of each industry of the agro-food system. From this 
approach, it was found that the C A F S present a different picture so that 
above, so its future is more likely to be at risk. 

The supply of cacao is characterised by a dual structure which consists 

of two main groups: private and union of farmers. This phenomenon is 

also observed in many agro-food systems (Kaplinsky and Morris, 2000; 

Trienekens and Zuurbier. 2000; Eastham et al., 2001; Zylbersztajn and 

Pinheiro, 2003). The dual structure of C A F S is relative young, and 

requires more time to define the final configuration (e.g. winner and 

loser). However, as mentioned before, a new lethal fungal disease (FRP) 

is threatening the cacao production and forcing the dual structure to 

cooperate for a while if both of them want to gather cacao in the 

immediate future. The selection of the consumer also plays an important 

role, because organisations are encouraged to acquire new capabilities 

which in turn permit them to develop sustainably (Scherr, 2004). The 

anatomy of the C A F S shows that consumers are placed in domestic 

markets. This feature contrasts with the main cacao producers in the 

world which produce cacao as a cash crop strategy and, therefore, the 

consumption of cacao is very low ( A S E R C A , 1991; Ramirez, 1997). 

Within a free trade agreement, Mexican consumers could get cacao 

products from abroad, so under this particular scenario, the C A F S would 

not be necessary. Therefore, the domestic market plays an important 

role in the consumption of cacao and the C A F S needs to understand this 

situation. 
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This section concentrates on the development of the "Pitness Appraisal 

Instrument" which was Implemented in the cacao agro-food system In 

Tabasco (Mexico) in order to analyse the "organisational configuration" 

of the cacao farming industry based on three main driving factors 

"technology", "competences" and "operational climate". This chapter Is 

divided into three main sections. Section 6.1 focuses on the construction 

of the theoretical "organisational configuration" by employing the 

"productivity management" perspective, section 6.2 discusses the 

operationalisation of the "fitness approach" by discussing Its scale, 

landscape and value, and section 6.3 provides the hypotheses to test the 

implementation of the "Pitness Appraisal Instrument" in the Cacao Agro-

food System In Tabasco (Mexico). 

6.1. The productivity managemient model 

As mentioned In section 3.3, there are a number of steps in the 

construction of the "fitness" value and in the analysis of a particular 

theory. The construction of "Pitness Appraisal Instrument" (FAI) 

considers two main steps: (1) variable relationship and (2) "fitness": 

scale, landscape and value. This section aims to achieve the first step of 

constructing the "Pitness Appraisal Instrument" 

"Productivity management" perspective provides three key factors (I.e. 

technology, competences and operational climate) in the development of 

the "organisational configuration" of a system (e.g. firm, organisation). It 
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was also discussed that such "productivity management" factors 
influence positively the performance of an organisation and respond, to a 
large extent, to the uncertainty with which the organisation must cope. 

This section is divided into 6 subsections. Subsection 6.1.1 examines the 

concept of organisational configuration and its link to the FAI. subsection 

6.1.2 briefly introduces the relationship between factors, aspects and 

performance. Subsection 6.1.3 discusses the "technology" factor, its 

aspects (i.e. innovation, diffusion and labour) and its 8 "productivity 

management" elements. Subsection 6.1.4 examines the "competence" 

factor, its aspects (i.e. skills and "complementarity") and its 5 

"productivity management" elements. Subsection 6.1.5 discusses the 

"operational climate" factor, its aspects (i.e. vertical integration and 

diversification) and its 7 "productivity management" elements. Finally, 

subsection 6.1.6 examines the selected performance indicators based on 

traditional and alternative perspectives. 

6.1.1. Linking organisational configuration 

Organisational configuration is a mean of categorisation, which enables 

researchers to organise reality from a point of view relevant to the 

objectives of the study being undertaken. Organisational configuration 

seeks coherence within data in order to study and represent 

organisational complexity from different points of view (Miller, 1987). 

There is no universal formula for elaborating organisational 

configuration, as far as the selection of variables and determination of 

their hierarchy is concerned, as these should be adapted to the 
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questions guiding the researcher. However, two theoretical concepts 
would apply: (i) resource endowment and (li) strategy 

Resource endowment comes from the realm of economics and refers to 

the given natural resource of an area. Three main issues are considered 

with this concept: (i) the quantification of such resources. (II) the terms of 

resource use and (III) the outcomes deriving from such utilisation. All 

this has permitted researchers to shed light on different patterns of 

growth and development among other economic research questions (Rae 

and Josling. 2003; Wen and King. 2004; Ding and Pield, 2005). Under 

this traditional approach, different studies have been carried out to 

explain some of the differences found In the performance of agricultural 

systems (Temu and Due, 2000; Kebbeh and Miezan, 2003; Tschackert, 

2004; Dogliotti et al., 2005) to model the impacts of the effect of a set of 

strategies (e.g. agronomical, political, and economic) on the different 

resource endowment groups (Shepherd and Soule, 1998; TIttonell et al., 

2005), and to characterise the farm typology (Duvernoy, 2000; 

Daskalopoulou and Petrou, 2002; Andersen et al., 2007). 

One of the main outcomes of these studies Is the realisation that 

resource endowment of agricultural systems Is normally variable but 

some cluster and relationships can be obtained. Purthermore, If one 

ignores the important differences in resource endowment that exist 

among rural stakeholders, then a one-size-fits-all solution does risk 

widening, rather than reducing, the poverty gap. Thus, this theoretical 

concept helps to guide the construction of an organisational 

configuration. 
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Nevertheless, in order to survive and prosper, every organisation must 
develop and maintain an acceptable relationship with its environment. 
Such endeavour is limited under resource endowment, so management 
theory proposes strategy as the mechanism that guides environmental 
relationship and provides integration for organisational configurations 
(Forsman, 2004). As mentioned, the basic premise of thinking about 
strategy concerns the inseparability of organisation and environment. 
The organisation uses strategy to deal with changing environments. 
Because change brings novel combinations of circumstances to the 
organisation, the substance of strategy remains unstructured, 
unprogrammed, none routine, and none repetitive. Not only are strategic 
decisions related to the environment and none routine, but they also are 
considered to be important enough to influence the overall performance 
of the organisation (Snow and Hampbrick, 1980, Mintzberg, 1984; 
Chaffe, 1985). Thus, a strategy permits a new direction to be charted 
which impacts on organisational structure and performance (Miller, 1987; 
Sundaram and Black, 1992). This theoretical concept will also aid the 
construction and analysis of the organisational configuration. 

Organisational configuration sheds light on describing organisations, 

revealing their complex and systemic nature, and drawing distinctions 

among organisations, avoiding confusions born of excessive aggregation 

and aiding prediction. 

The relationship between factor and aspects 

As mentioned in section 2.3.4, the "productivity management" approach 

provides core factors that influence the performance of an organisation 
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i.e. "technology", "competence", and "operational climate". Some aspects 
were also highlighted In each factor. A total of 7 aspects were identified 
i.e. innovation, diffusion, labour, skills, complementarity, vertical 
integration and diversification. The specification between "factors" and 
"aspects" relies on the following explanation. As in other managerial 
approaches, "productivity management" proposes a modular construction 
to analyse performance (Prokopenko and North, 1997). The modular 
system permits the analysis of different levels (i.e. factors and aspects) 
and different categories (number of aspects). This modular system has 
been successfully used as a tool to analyse performance. Some of these 
examples are balance scorecards, value chain, and quality analysis 
(Porter, 1985; Kaplan and Norton, 1991; Prokopenko and North, 1997; 
Q S T G , 2000). 

Value chain was proposed by Porter (1985) who divided the factors 

which contribute to performance into two main groups. The first was 

called primary activities and the second called supporting activities. Then 

each activity was divided into different action levels, 5 in the primary 

activities and 4 in the supporting activity. Such categorisation has 

permitted to carry out studies on diversification, competitive strategy and 

technological change (Solleiro and Valle. 1996; Holsapple and Singh, 

2001; Turner and Stylianou. 2004; Kumar et al . , 2006). This modular 

perspective has permitted researchers to examine different levels of 

complexity and therefore to highlight problems and potential 

opportunities as well (Sollerlo and Valle, 1996). 
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Kaplan and Norton (1991) proposed a study of the organisational 
strategies by considering two main levels. The first level considered 4 
main elements financial, internal business, learning and growth and 
customer. The second level was comprised of different items linked to 
each main element of the first level. This modular perspective has 
permitted the Identification of a pragmatic, Implementable strategic 
information framework which In turn promotes the communication and 
consensus of the organisation's strategy and forces the relationship of 
business functional goals (Kaplan and Norton, 1996; Littler et al . , 2000). 

Finally, quality management has also implemented the use of modular 

systems to analyse the performance of organisations (QSTG. 2000). One 

of these systems was developed by the European Foundation for Quality 

Management. This modular system analyses an organisation at two main 

levels. The first refers to enablers and results, and the second level 

refers to 8 main elements (leadership, people, policy and strategy, 

partnership and resources, processes, people results, customer results, 

society results, and key performance results). This method permits 

practitioners to observe the dynamic relationships between Improved 

performance and Implementation of interventions based on the different 

levels of the method. The modular system has shown satisfactory results 

in different areas such as business, health care service, and charities 

(McKerron et al., 2003; Thomas and Webb. 2003; Minkman et al., 2007). 

Such a modular system does, however, have limitations. First, the 

number of levels and the assignment of different categories in each level 

are mostly empirical and need to be modified for each practical situation. 
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A second limitation is the scale of measure in each item. Most of them do 
not consider direct measures, so they rely on a subjective assessment. 
Finally, although it is recognised that their application could be 
implemented in any organisation, most of the main applications of these 
methods have concentrated on big organisations with different degrees 
of complexity (Solleiro and Valle, 1996; Littler et al., 2000; Minkman et 
al., 2007). 

This study took into account these modular characteristics and decided 

to use this approach in the construction of the Fitness Appraisal 

Instrument. Furthermore, this perspective permits a new exploration of 

the "fitness" approach such as a reduction of variables and responses 

without giving up the theoretical model (Jermias and Gani , 2004, 2005). 

6.1.2. Organisational configuration 

From the "productivity management" perspective, three main factors and 

seven key aspects were selected to construct the theoretical 

"organisational configuration" (Figure 6-1). The selection of variables 

takes into consideration the particular conditions of the farming industry 

at the Cacao Agro-Food System (CAFS) in Tabasco (Mexico) which was 

discussed in sections 5.2 and 5.3. This section introduces briefly the 

theoretical framework to explain how the selected variables, hereafter 

referred to as "productivity management" elements, are related to each 

other to construct the "organisational configuration". 

253 
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Technology is an important factor of "productivity management" 
perspective, and three "productivity management" aspects were selected 
from "technology" factor: "innovation", "diffusion" and "labour". These 
three "productivity management" aspects have a positive relationship 
with organisational performance. 

Therefore, this study has selected four variables related to "innovation": 

the age of cacao orchard (Vi), the type of cacao variety (V2). the pre-

harvesting cacao activities (V3) and the type of cacao bean (V4) . Two 

variables were selected from "diffusion": the source of the cacao plant 

(V5) and participation in organic cacao program (Ve). This study has 

selected two variables relating to "labour": the participation of family 

labour (V7) and the number of selected crop activities hired by farmers 

(Vs). All these "productivity management" elements are discussed in 

detail in section 6.1.3. 

Another important factor of "productivity management" perspective is 

"competences". Two "productivity management" aspects were selected 

from "competence" factor: "skills" and "complementarity". All aspects 

have a positive relationship with organisational performance. Therefore, 

this study selected two variables related to "skills": school attendance 

(Vg) and technological and "market capabilities" (V10). Finally, three 

variables were selected from "complementarity" aspect: studying ratio 

(V11), production capacities ((V12) and business entrance ( V 1 3 ) . All these 

"productivity management" elements are discussed in detail in section 

6.1.4. 
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Finally, "operational climate" is an important factor in the "productivity 
management" perspective. Two main "productivity management" aspects 
were selected from "operational climate" factor: "vertical integration" and 
"diversification". These aspects have a positive relationship with 
organisational performance. Five variables were selected from "vertical 
integration" aspect: commercialisation channel ( V 1 4 ) , transaction 
conditions (V15). payment conditions (Vie), quality premium (vi?) and 
price setting (Vis). This study has selected two variables related to the 
"diversification" aspect: the importance of cacao income (V19) and 
farming versus non-farming activities (V20). All these "productivity 
management" elements are discussed in detail in section 6.1.5. 

6.1.3. Technology 

Innovation 

This study focuses on four "productivity management" elements related 

to innovation: the age of the cacao orchard (Vi), the type of cacao 

variety (V2), pre-harvesting cacao activities (V3) and the type of cacao 

bean (V4). 

The age of the cacao orchard dramatically influence the volume and 

quality of cacao production. In fact, a high percentage of the world cacao 

tree stock is of an advanced age. Thus, a significant proportion of the 

world's cacao planting is reaching or has already reached the end of its 

economic life (Knight, 1999). Cacao is a perennial tropical crop and it is 

estimated that economic life of cacao starts between the 4*^ and 7*̂  year 

and ends around its 40**̂  year. This can change depending on the use of 
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hybrids or traditional trees. Thus, the maximum production is given 
between the 11**̂  and 20*^ year and the minimum after 40'^ year (Mossu 
and Coste, 1992; Yanes, 1994; Ramirez. 1997; Knight, 1999). Since 
there is a strong relationship between the age of the cacao orchard and 
production, this "productivity management" element shows it is in the 
interest of farmer to keep cacao production at optimum levels by 
regenerating the cacao orchard before it is 30 years old. The age of a 
cacao orchard was transformed into a "productivity management" 
element of 5 categories considering a productive life from 1 to 49 years 
(Appendix C). It is assumed that a younger cacao orchard provides 
higher performance. 

The variety of cacao trees expresses the quality of the cacao bean which 

recently has been used to address different markets, i.e. especially the 

luxury cacao market (Minifie. 1970; CCI , 1991; ICCO, 2005). According 

to Minifie (1970), Wood and Lass (1985). Mossu and Coste (1992), and 

Knight (1999). cacao Is divided into two main groups: bulk and fine or 

aromatic cacao beans. Such difference arises from the variety of the 

cacao tree. Whilst "criollo" and "trinitario" trees are considered the 

source of fine cacao beans, the "forastero" tree is related to bulk cacao 

beans. The latest gene studies indicate that there are no significant 

differences between "criollo", "trinitario" and "forastero" trees. Therefore, 

the fineness is related to other factors such as selection, ecological 

conditions, etc. Nevertheless, considering findings in section 5.2, this 

study takes into consideration the fact that "criollo" trees are highly 

related to fine cacao. Thus, the presence of this "criollo" variety gives an 

advantage to farmers, that is, they could place their production in special 
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niche markets where a premium price is paid for such particular cacao 
characteristics. 'Trinitario" is also related to high quality. Ramirez (1997) 
argues that the cacao acreage of "trinitario" cacao orchards is vast in 
Mexico. Finally, "forastero" is associated to low fineness, but vigorous 
agronomical characteristics (Wood and Lass, 1985; Mossu and Coste, 
1992; Knight. 1999). The absence/presence of such three types of cacao 
trees produce a matrix which was transformed into a "productivity 
management" element of 5 categories, considering the presence or 
absence of "criollo" or "trinitario" trees in the cacao orchard. It is 
expected that the presence of varieties related to fine or aromatic cacao 
trees would lead to higher performance (Appendix C). 

Originally, cacao was cultivated under a canopy system (Wood and Lass. 

1985; Mossu and Coste, 1992; Knight, 1999), and in many regions of 

Latin America, and this particular agro-ecosystem prevails rather than 

the plantation system (i.e. Malaysia, Brazil). There are different activities 

for establishing and maintaining cacao under a canopy system (Wood 

and Lass, 1985; Mossu and Coste, 1992; Knight, 1999): (i) Nursery 

activities (i.e. construction of nursery, shading, establishing the beds, 

supplying the soil, filling the bags, sowing the seeds, maintenance); (ii) 

preparation of the forest land (i.e. boundary marking, slashing 

undergrowth, felling forest trees, marking paths and the drainage or 

irrigation system, extraction of stumps, creation of wind-rows, marking-

out for cacao trees, establishing essential temporary and permanent 

shading, digging planting holes, filling in the holes, realigning the stakes 

after hole-digging, planting the trees); (iii) pre-harvesting activities (i.e. 

weeding, cutting back shade trees, pruning and sucker removal, 
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insecticidal treatments, fungicidal treatments, fertiliser application, 
irrigation), (iv) harvesting and opening, (v) post-harvesting activities 
(fermentation and drying). As already stated, most of the cacao orchards 
are old. Therefore, the core activities concentrate on maintenance after 
obtaining a closed-integrated canopy (after 4-5 years) (Wood and Lass, 
1985; Mossu and Coste, 1992; Knight. 1999) This study focuses on the 
presence of six maintenance activities: (i) cutting back shade trees, (ii) 
pruning, (iii) weeding, (iv) crop protection, (v) fertilisation, and (vi) 
irrigation. Several authors suggest that there is a close relationship 
between the number of activities carried out by the farmer on the cacao 
orchard and the performance achieved by such activities (Balaslmha, 
2006; Olaiya and Fagbayide, 2006; Vieira et al., 2006). However, farmers 
have also reduced the number of pre-harvesting activities as a 
consequence of the influence of external factors (e.g. falling international 
price, withdrawing of public funds to cacao production) (Flood and 
Murphy, 2004). Under a canopy system, cacao trees maintain a 
biological productivity which allows farmers to obtain a minimum 
outcome and this is a special characteristic of the perennial tropical 
crops (Samson, 1986; Ramirez, 1997; Cordova, 2001). This "productivity 
management" element is constructed from the 6 pre-harvesting activities 
mentioned above. This "productivity management" element consists of 
five categories. It is assumed that the more activities that are carried out, 
the higher performance is achieved (Appendix C). 

Post-harvesting activities are also considered of vital importance 

because they provide the well-known chocolate quality. The main post-

harvesting activities are fermentation and drying (Wood and Lass, 1985; 
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Mossu and Coste. 1992; Knight. 1999). From this post-harvesting 
knowledge, it is possible to classify the cacao bean into three different 
types: (i) fresh, (ii) non-fermented and (iii) fermented. Fresh cacao is 
obtained after the cacao seeds are extracted from the cacao pod, packed 
into plastic containers, and brought to the collecting points or the 
processing units (Wood and Lass, 1985; Mossu and Coste, 1992; Knight, 
1999). Under the Mexican cacao norm, it is recognised that there are two 
types of non-fermented cacao: (i) "lavado" which is a cacao bean that 
has been partially fermented (less than two days) and (ii) "beneficiado" 
which is a cacao bean that has been washed in order to separate some 
cacao by-products (e.g. husk, leaves) (Ramirez. 1997). Although the 
international market does not accept this type of cacao bean, domestic-
traditional chocolate industries prefer non-fermented cacao beans 
(Cordova, 2001; Gonzalez and Amaya, 2005). In fact, there are also 
several traditional Mexican foods that use none-fermented cacao beans. 
The most important food is "mole". Additionally, fermented cacao is 
considered as the commodity bean which meets international standards 
(e.g. L IFFE, Codex Alimentarius). The curing activities are normally 
performed by the farmer, and in few regions they are carried out by 
processing units (called in Mexico as "beneficiadoras"). It is argued that 
such "beneficiadoras" were encouraged so as to obtain the best cacao 
quality. The absence/presence of such types of cacao beans produces a 
matrix which was transformed into a "productivity management" element 
of 5 categories (CCBEAN) . It is expected that the presence of fermented 
beans in the production would lead to a higher performance (Appendix 
2). 
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Dif fusion 

Diffusion has played an essential role in the improvement of agricultural 

performance. This study focuses on two "productivity management" 

elements related to the diffusion of "technology": the source of cacao 

plant (V5) and participation in the organic cacao program (Ve). 

As mentioned before, cacao orchards need to be rehabilitated, so a 

farmer should use a more high-quality, high-yield, and disease resistant 

cacao plant to secure production success for the next 20 years. The 

production and dissemination of cacao hybrids has been mainly carried 

out by public institutions (Wood and Lass, 1985). However. Cordova 

(2001) and Opoku et al. (2006) also stress that such institutions 

frequently fail to fully assist all farmers. Therefore, the lack of cacao 

hybrids leads them to look for another supplier (i.e. own cacao orchard, 

relatives or friends). Then, three sources of cacao plants are recognised: 

(i) own cacao orchard, (ii) relative's/friend's orchard, and (iii) public 

programs. The presence/absence of these three sources of cacao plants 

produces a matrix which was transformed into a "productivity 

management" element of 5 categories. It is expected that the presence of 

cacao plants obtained by public programs would lead to a higher 

performance (Appendix C). 

Technology not only refers to efficiency aspects but also to effective 

goals. Thus, a change of how cacao is produced leads a supplier being 

able to satisfy particular niche markets where consumers are keen to pay 

a premium price for such products. One of these new growing markets is 

that of organic products (Ayenor et a!., 2004; Radi, 2005). Organic 
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production is based on a strict process of certification which requires 
some time to convert conventional systems into organic one. This will 
take 3 to 5 years in cacao orchards under canopy (Gonzalez and Amaya, 
2005). The move into an organic program, the number of certificated 
years, and being organically certified were categories in the construction 
of this "productivity management" element related to organic production 
and its diffusion. It is assumed that the closer the farmers are to 
certification, the higher the performance will be (Appendix 2). 

Labour 

Technology is also related to labour. This study focuses on two 

"productivity management" elements: the participation of family labour in 

the crop activities (V7) and the crop activities for which farmers hire 

labour (Vs). 

Cacao farming systems were widely promoted on a single owner system. 

Therefore, family members have provided a considerable amount of 

available labour, especially during the harvesting season (Wood and 

Lass, 1985). However, this pattern has changed. That is, cacao farmers 

do not have such amounts of available labour anymore (Ramirez, 1997; 

Cordova, 2001). This leads to different results. On the one hand, few 

changes are observed as the main activities in the production f cacao are 

carried out by the farmer. On the other hand, there are some cases (i.e. 

elderly farmer, female farmers) where production collapses especially 

when family members do not participate in cacao activities (section 5.2.). 

This "productivity management" element was constructed based on the 

degree of participation of the family members into cacao activities by 
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using 5 categories. Farmers benefit from the availability of family labour. 
Therefore, higher levels of participation lead to a higher level of 
performance (Appendix C). 

There are some activities for which a farmer needs to hire labourers. 

These activities cover a number of situations (e.g. complexity of the 

activity, level of skills, available equipment, and orchard size). The 

payment of any activity should be covered from higher outcomes 

obtained (Ramirez. 1997). However, it is possible to find an internal 

subvention of cacao production which comes from other source of 

income (Cordova, 2001). This study focuses on 7 labour activities which 

are normally carried out by hired labourers: (i) cutting back shade trees, 

(ii) pruning, (iii) weeding, (iv) crop protection, (v) fertilisation, (vi) 

irrigation and (vii) harvesting. The additive property of these 7 activities 

produces a "productivity management" element of five categories. It is 

assumed that the more activities that are paid or for which labourers are 

hired out the better organisational performance is achieved (Appendix 

C). 

6.1.4. Competence 

Another important factor of "productivity management" perspective is 

"competence". Two main aspects were selected from this factor: "skills" 

and "complementarity". Both "productivity management" aspects have a 

positive relationship with organisational performance. 
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Ski l ls 

Skills are considered as one of the main aspects in the achievement of 

higher agricultural performance levels. Agriculture has moved from 

unskilled to highly skilled industry. Two "productivity management" 

elements are related to this important aspect: Education (V9) and 

technological and market capabilities (Vio). 

Education is the basic source in the acquisition of skills, and is normally 

provided by the government. Several studies agree that there is a 

significant relationship between the number of school years and the 

performance achieved in any productive system, something which also 

applies to cacao production (FAO, 1997; Ramirez, 1997). The number of 

school years was transformed into a "productivity management" element 

with 5 categories. It is expected that the higher the level of education 

based on school years, the higher the performance achieved by those 

farmers (Appendix C). 

Agriculture is moving from a government-controlled sector to a free-

market industry. Thus, farmers require additional capabilities both to 

create value from their products and to attract value from the market. 

This is crucial, especially In those countries where a policy of agricultural 

liberalisation has been fully implemented (Echanove, 2005). However, 

many studies confirm that farmers have not developed the same skills 

that would enable them to obtain and manage basic marketing 

capabilities (Know how to sell their product) as they normally have with 

the technological ones (know how to produce their products) (Solleiro 

and Valle, 1996; Valle, 2004). This aspect is explored by measuring to 
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what extent the farmer's domain includes more technological capacities 
rather than marketing ones. This information was transformed into a 
"productivity management" element of 5 categories (Appendix C). It is 
expected that increments of performance would come from both sides. 

Complementari ty 

"Complementarity" is another important aspect in order to achieve higher 

performance levels. Agricultural production Is mainly in the hands of 

single owners and/or family businesses and this influences the 

production and business decisions. Three "productivity management" 

elements are related to this important aspect: studying rate of the family 

(Vii) , production capacities (V12) and business entrance (V13) . 

Farmers not only benefit from their own educational level but also from 

knowledge externalities. According to Weir and Knight (2004, 2006). It 

appears that a higher level of efficiency requires some Investment in 

education in the household, since this reduces the costs of adapting the 

new technology to their particular situation. The knowledge externality 

was measured by employing the ratio between the number of family 

members who were studying and the total of the family members living In 

the household. This "productivity management" element was transformed 

into 5 categories. It is expected that the higher ratio values are related to 

higher level of performance (Appendix C). 

Extension service has been the main source in the development of 

production capabilities among farmers (Wood and Lass, 1985). However, 

for those countries where cacao is the centre of domestication (i.e. Latin 
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America), family knowledge also provides some of the basic capabilities 
for the production of cacao which have been transmitted from one 
generation to another (Ramirez, 1997). Cacao farmers in Mexico have 
benefited from both sources of cacao production capabilities. It is 
accepted that capabilities from a formal training source (i.e. extension 
service) leads to higher production (Ramirez. 1997). However. Mexico 
eliminated its extension service infrastructure since 1987, and instead 
has sponsored a private advisor system, although this has proved to be 
insufficient and has made little Impact ( S A G A R P A , 2002). Considering 
either family or training as the main sources, cacao production capability 
is measured by asking the extent of the influence of such sources. This 
"productivity management" element was constructed with 5 categories. It 
is expected that training source provides the highest levels of 
performance (Appendix C). 

Many governments control the cacao business, as cacao is a premier 

cash crop whose export provides significant foreign exchange for them 

(Are and Gwynne, 1974). This situation has ruled the cacao business for 

more than 40 years ago. However, as the market is liberalised, entry into 

the cacao business is changing. For instance, internal and external 

market information also leads farmer to decide to enter the cacao 

business. Family and market seem to be the main information sources 

that influence entry into the business (Ramirez, 1997; Cordova et al., 

2001). Considering family or market information, entry into the business 

is measured by asking the extent of the influence of such sources; this 

"productivity management" element was constructed with 5 categories. It 
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is expected that the market Information source will provide the highest 
level of performance (Appendix 2). 

6.1.5. Operational Climate 

Finally, the operational climate factor plays an Important role in the 

"productivity management" perspective, and two main aspects were 

selected from this factor: "vertical Integration" and "diversification". Both 

"productivity management" aspects have a positive relationship with 

organisational performance. 

Vert ical Integration 

"Vertical integration" is an Important aspect In the achievement of higher 

performance levels. Agriculture has been integrated as the demand 

becomes more complex (e.g. bulk, customised). Five "productivity 

management" elements are related to this Important aspect: 

commercialisation channel (V14) , transaction conditions (V15) . payment 

conditions (Vie), quality premium (V17) and price setting (Via). 

As mentioned above, there is a new configuration between sellers and 

buyers. This new configuration leads sellers and buyers to look for the 

most efficient and effective exchange. Cacao has also moved from a 

public-controlled industry to a free-market industry. Therefore, sellers 

(i.e. farmers) are supposed to have more options as to where to sell their 

products (Gilbert, 1997; Ruf and Yoddang. 1998). Farmers not only look 

for the most profitable option, but also for the most favourable (Cordova, 

2001). From section 5.3, three main channels of commercialisation were 

identified: union of farmers, middlemen network and the chocolate 
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industry. It is also found that farmers select different buyers in order to 
maximise their benefits. The presence or absence of such types of 
marketing channels produces a matrix which was transformed into a 
"productivity management" element of 5 categories. It is expected that 
the presence of the food industry on such channels would lead to a 
better organisational performance (Appendix C). 

It is argued that relational exchange conditions contribute to the 

achievement of a successful vertical integration (Eastham et al . , 2001; 

Storer et al., 2003; Bourlakis and Weightman, 2004). Relational 

exchange is based on long term arrangements. Thus, many 

organisations base their success on relational conditions. However, 

discretional exchange is also a common practice in agro-food systems. 

In fact, it is argued that such an exchange pattern is the most 

appropriate way to achieve high levels of performance (Eastham et al., 

2001; Bourlakis and Weightman, 2004) Section 5.3 highlights that both 

transaction conditions (relational and discrete) are present in the C A F S . 

A "productivity management" element, to measure the farmer's 

preference between a relational and discrete exchange pattern, is 

constructed by using 5 categories. There is little evidence about which 

exchange pattern is most successful, but it is assumed that a relational 

one is rather more effective in the long term. 

In the international arena, cacao is one of the best-organised markets, 

and there are clear and comprehensive terms and conditions in such a 

commercial environment (Wood and Lass. 1985; Gilbert, 1997). Section 

5.2 highlights that at a production site, these perfect exchange conditions 
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seem to disappear. For instance, the conditions of payment make a 
difference as to which buyer is selected. The time of payment plays an 
important role especially for small farmers (Cordova, 2001). The 
frequency of immediate payment serves to construct a "productivity 
management" element with 5 categories. It is argued that farmers are 
always more likely to prefer an immediate payment. Therefore, an 
immediate payment would lead to the acquisition of higher levels of 
performance. 

Vertical integration permits quality to be controlled, stimulated, and 

increased (Eastham et al., 2001; Bourlakis and Weightman, 2004). 

Markets ask for a standard commodity quality which in turns gives a 

benchmark for payment (e.g. discounts or premiums). The cacao bean 

has a specific quality standard which is normally followed by sellers and 

buyers (Wood and Lass, 1985). As discussed in section 5.3, farmers of 

the C A F S sell their cacao production mainly fresh. Thus, "curing" 

industries cope with the particular quality standard of such a fresh 

product (e.g. seeds from fully ripe cacao pods; seeds without by­

products such as stones, branches, leaves; organic cacao, fine cacao). 

This control leads "curing" industry to have higher efficient levels or a 

more diversified production. Therefore, farmers should be paid according 

to this quality basis. The question to be asked, however, is how often 

does this occur? A "productivity management" element based on quality 

premium was constructed with 5 categories (Appendix C). 

The cacao price is set on international regulated markets, taking into 

consideration previous stocks, production and consumption estimations 
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(Flood and Murphy, 2004). Two main stock markets serve as a reference 
for the cacao price: London and New York (Gilbert, 1997). In the last two 
decades, the cacao price has decreased and shown cyclical variations 
between production season and years (Gilbert, 1997; Flood and Murphy, 
2004). Perennial tropical crops suffer from such price volatility. Thus, 
farmers would look for more stable prices. The search for such price 
stability is measured by asking how often price is fixed by their buyers. 
This "productivity management" element was constructed with 5 
categories. It is expected that a fixed price strategy will enhance the 
organisational performance (Appendix C). 

Diversi f icat ion 

The major benefits of efficiency are obtained in single-product systems, 

but it is also accepted that systems also diversify in order to increase 

effectiveness. The "diversification" aspect Is studied by implementing two 

"productivity management" elements: importance of cacao Income (V19) , 

and farming versus none-farming activities (V20). 

The structure of any industry changes as workers can move from one 

industry to another (Rickard. 2006). This phenomenon happens also in 

agriculture (e.g. part-time farming, multi-product farming). It is argued 

that farmer can benefit from other productive systems, even if those 

systems are not related to agriculture (Boehlje and Eidman, 1984; Coelll 

and Fleming, 2004). One way to look for diversification sources is 

through income source. This brings information on how the cacao income 

is still Important to the farmer household. Thus, the degree of Importance 

of the cacao income serves to construct a "productivity management" 

270 



Chapter 6. Fitness appraisal instrument 

element with 5 categories (INCMIMP). It is expected that the more 
important the cacao income is to the farmer household, the better the 
performance. 

However, it is also argued that farmers are more likely to increase their 

income inside the farming sector (Boehlje and Eidman, 1984; Coelli and 

Fleming, 2004). There is little known about whether non-farming 

activities are more significant to cacao production than farming activities 

(Wood and Lass, 1985). Therefore, this study examines the influence of 

such non-farming activities on cacao production. This variable was 

constructed from the following question: to what extent farmer is working 

either on a non-farming sector or a farming sector. This variable consists 

of 5 categories. It is expected that both sectors would lead to higher 

performance levels (Appendix C). 

6.1.6. Performance indicators 

This study employs two types of perforniance indicators: traditional and 

alternative. 

Tradit ional 

In agriculture, performance is based on technical and economical 

indicators. Technical indicators include relationships among production, 

yield, labour, area, etc (Polan, 1995). These are practical and well-

recognised by farmers and researchers. Economical indicators are based 

on monetary units, or non-dimensional values, among them, profit, value 

added, etc (Turner and Taylor, 1995). Such economical indicators are 

very practical, but in most cases are also very difficult to obtain because 

271 



Chapter 6. Fitness appraisal instrument 

of the lack of records, seasonal production, type of products, etc. This 
study selected four traditional performance indicators: (I) "Total 
production" which refers to the "bean unit" based on fermented and dried 
cacao, (li) "Price" which refers to the price of cacao based on Mexican 
pesos (exchange rate: 10 Mexican pesos per 1 US dollar in 1995). (iii) 
"Yield" which refers to the ratio between production and acreage (Kg Ha" 
)̂ based on the "bean unit", (iv) "Value of production per hectare" which 

is also based on the price of the "bean unit" (10 Mexican pesos per 1 US 
dollar). These performances can be compared with other studies related 
to cacao (Yanes, 1994; Gilbert, 1997; Ramirez. 1997; Cordova, 2001). 

Alternative 

According to other authors, traditional performance Indicators are limited 

(Forsman, 2004). The use of alternative Indicators significantly 

contributes to expanding our understanding of the success of an 

organisation (Forsman, 2004; Murphy. 2005). Thus, a life cycle approach 

is suitable for measuring business performance success. 

In the agricultural sector, which is characterised by the Individual 

"entrepreneur" rather than a management team, the firm frequently 

exhibits a "life cycle" that parallels the "life cycle" of the farmer (Boehlje 

and Eidman, 1984). Thus, farming activities and farmers will pass 

through at least three stages during the farming production. 

The first stage Is the "entry or establishment" stage. In this stage, the 

prospective farmer evaluates the opportunities in farming compared to 

other occupational alternatives and determines whether or not to enter 
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the "farming" industry. An individual who dec ides to accept the chal lenge 
of starting a farming activity must then acquire the "cr i t ical m a s s " of 
capital resource and manager ia l ability which is necessa ry to es tab l ish a 
viable economic unit (Boehl je and E idman , 1984). 

The second stage in the family-firm cyc le can be identif ied as a stage of 

"growth and survival" . During this stage, the farmer attempts to expand 

the resource base by acquir ing the serv ices of addi t ional inputs through 

purchase or lease . New techniques of product ion are eva lua ted as to 

their ef f ic iency and profitability as well as their abil i ty to inc rease 

production at reduced costs . In the later years of the "growth and 

survival" s tage, emphas is may shift from expans ion to conso l idat ion of 

ga ins, reduction of costs , and stabi l isat ion of income (Boehl je and 

E idman, 1984; B iesebroeck , 2005). 

The third stage in the family-firm cyc le is the "exit or d is investment" 

stage. Two major p rocesses are involved in this s tage: the p rocess of 

retirement and the intergeneration transfer of property. Dur ing 

retirement, the farmer attempts to reduce his/her farming responsib i l i t ies 

while maintaining suff icient control of farm asse ts to genera te adequate 

retirement income. However, few farmers plan for their retirement years . 

Furthermore, most farmers give as little cons iderat ion to the problem and 

process of transferring the farm to the future genera t ions as they do to 

retirement (Boehl je and E idman , 1984; Tay lor et a l . . 1998). 

In brief, farmers p o s s e s s multiple goals during their farming l i fetime. For 

example, during the "entry and establ ishment" years , a farmer may p lace 
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a high priority on income maximisat ion and the opportunity for growth 
and expans ion . During the "growth and surv iva l " s tage, i nc reased 
emphas is may be placed on risk avers ion , and the farmer may want to 
spend more time with their family. Dur ing the "exit or d is investment" 
stage of the "life cyc le" , income maximisat ion typical ly b e c o m e s a low 
priority goal compared to securi ty and risk avers ion (Boehl je and 
E idman , 1984). Therefore, it would be not surpr is ing to f ind many 
farmers following quite different "organisat ional conf igurat ion" patterns 
because they are in different s tages of the farming "life cyc le " . 

Th is "productivity management" e lement was const ructed from the s tages 

above mentioned and others suggested by Cra ig and Moo res (2005). 

The "productivity management" e lement cons is ts of 5 ca tegor ies 

(Appendix C) . 

6.2. Fitness: scale, landscape and value 

Consider ing sect ion 3.3, there are a number of s teps in the construct ion 

of the "f i tness" value and in the ana lys is of the "f i tness" va lue accord ing 

to a particular theory. The construct ion of the "F i tness App ra i sa l 

Instrument" (FAI) cons iders two main s teps: (i) the var iable relat ionship 

and (ii) the "f i tness": sca le , l andscape and value. Whi ls t , the first step 

has already been d i scussed above , the second step is d i s c u s s e d below. 

This sect ion is divided into three subsec t ions : subsec t ion 6.2.1 d i scusses 

the f i tness sca le , subsect ion 6.2.2 examines the f i tness l andscapes , and 

subsect ion 6.2.3 d i scusses the construct ion of the f i tness va lue . 
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Subsec t ion 2.3.4 highlighted the importance of different aspec ts in each 
core factor of the productivity management approach , and subsect ion 
6.1.1 emphas ised the importance of integrating the ana lys is o f both 
levels of aggregat ion, i.e. " factors" and "aspec ts" . T h e s e leve ls of 
aggregat ion were treated as "organisat ional conf igurat ions" ar id 
operat ional ised in the " f i tness" approach as l andscapes in sect ion 6.2. 
Thus , this sect ion d i scussed the construct ion of the sca le , l andscape and 
f i tness value of the "factor's organisat ional conf igurat ions" and the 
"aspect ' s organisat ional conf igurat ion". The "factor 's organ isat iona l 
conf igurat ion" eva luates the relat ionship between three factors of 
"productivity management" (i.e. technology, "competence" and 
"operat ional cl imate") and a per formance indicator. The "aspec t ' s 
organisat ional conf igurat ion" eva lua tes the relat ionship be tween seven 
aspec ts of "productivity management " (i.e. innovat ion, d i f fus ion, labour, 
ski l ls , complementar i ty, vert ical integration and diversi f icat ion) and a 
performance indicator. 

6.2.1. Fitness scale 

First, the "f i tness" sca le looks at the homogenei ty of the var iab les . Th is 

impl ies that there are only categor ica l var iab les. There fore , it is 

necessary to fix the number of r esponses in each var iab le . T h e n , each 

response is given a "f i tness" sca le wh ich is a number f rom 0 to 1. A s 

mentioned above, there are two "organisat ional conf igurat ions" . 

Therefore, the sca le ass igned for each "organisat ional conf igurat ions" is 

calculated separately. 
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The number of responses to the "factor 's organisat ional conf igurat ion" is 
f ixed in 5 responses . The number of responses to the "aspec t ' s 
organisat ional conf igurat ion" is f ixed in 2 responses . S o m e "productivity 
management" e lements are a l ready based on 5 r e s p o n s e s (ordinal 
va lues) . However , other "productivity management " e lements are interval 
va lues. Therefore, the interval va lues are t ransformed into 5 - response 
"productivity management" e lements . The 5 - response "productivity 
management" e lements are used to ana lyse the " factor 's organisat ional 
configurat ion". 

Furthermore, all these 5- response "productivity management " e lements 

are transformed again to obtain a set of 2 - response "productivi ty 

management" e lements. The reduct ion takes into cons iderat ion both 

theoret ical knowledge and empir ica l results ob ta ined in sec t ions 5.2, 5.3 

and 6.1. These 2- response "productivity management " e lemen ts are 

used to analyse the "aspec t ' s organisat ional conf igurat ion". The data set 

Includes both ordinal and interval var iab les. The t ransformat ion of these 

var iables is expla ined below. 

Ordinal Variables 

Table 6-1 shows an example of the transformation of "ord inal" responses 

and the assignat ion of the f i tness sca le to each "organisat iona l 

configurat ion". In this c a s e , the f i tness sca le of " factor 's organisat ional 

configurat ion" was g iven by dividing the response va lue by f ive. That is 

for a response value of 3, the f i tness sca le is 0.6 (3/5). 
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The f i tness sca le of the "aspec t ' s organisat ional conf igurat ion" was given 
as fol lows: first, a breaking point was se lec ted from the r e s p o n s e s of the 
"factor's organisat ional conf igurat ion" and two new response groups 
were obtained (in this part icular case , response 1 refers to "non -
participation" and response 2 refers to the remaining responses i.e. 
a l ready cert i f ied, 3 years of cert i f icat ion, 2 years of cert i f icat ion, and 1 
year of certif ication). Subsequent ly , the f i tness value for each new 
response was given by cons ider ing either the max imum va lue or the 
minimum value shown in the f i tness sca le of the " factors organisat ional 
configurat ion". In this case was 1.0 for response 2 and 0.2 for response 
1. The f i tness scale for each "organisat ional conf igurat ion" is g iven in 
appendix C. 

Table 6-1. Number of responses and fitness scale: ordinal variables 

PRODUCTIVITY 
MANAGEMENT 

ELEMENT 
CATEGORIES 

FACTOR ORGANISATIONAL 
CONFIGURATION 

ASPECT ORGANISATIONAL 
CONFIGURATION 

RESPONSES FITNESS SCALE RESPONSES FITNESS SCALE 

Participation 
on organic 
cacao 

Already 
certified 

5 1.0 

2 1.0 Participation 
on organic 
cacao 

3 year of 
certification 

4 0.8 

2 1.0 Participation 
on organic 
cacao 

2 year of 
certification 

3 0.6 
2 1.0 Participation 

on organic 
cacao 

1 year of 
certification 

2 0.4 

2 1.0 Participation 
on organic 
cacao 

Non 
participation 

1 0.2 1 0.2 

Interval variables 

The transformation of " interval" responses and the ass igna t ion of the 

f i tness sca le to e a c h "organisat ional conf igurat ion" required a different as 

shown in Table 6-2. First, the " f i tness" e lement, for examp le "age of the 

cacao orchard" was grouped into 5 categor ies . Later , as sugges ted in 
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sect ion 6.1, the ranking procedures took into account some important 
theoret ical assumpt ions inherent to the var iab le, in order to maintain the 
ranking attribute. In this part icular case , the max imum increment of 
y ields of cacao trees was obtained between 11-20 years therefore this 
category was ranked as 5. the following ca tegory is 01-10 years ranked 
as 4. then 21-30 years ranked as 3, and so on (Tab le 6-2). 

Table 6-2. Number of responses and fitness scale: scale variables 

PRODUCTIVITY 
MANAGEMENT 

ELEMENT 
CATEGORIES 

FACTOR ORGANISATIONAL 
CONFIGURATION 

ASPECT ORGANISATIONAL 
CONFIGURATION 

* RESPONSES FITNESS SCALE RESPONSES FITNESS SCALE 

Age of cacao 
orchard 

1 1 - 2 0 years 5 1.0 

2 1.0 
Age of cacao 
orchard 

0 1 - 1 0 years 4 0.8 2 1.0 
Age of cacao 
orchard 21 - 30 years 3 0.6 

2 1.0 
Age of cacao 
orchard 

31 - 40 years 2 0.4 
1 0.4 

Age of cacao 
orchard 

> 40 years 1 0.2 
1 0.4 

The f i tness sca le at the "aspect ' s organisat ional conf igurat ion" was g iven 

consider ing the process expla ined above and the theoret ical 

assumpt ions inherent to the var iable. The break ing point was se lec ted 

consider ing that average yie lds of c a c a o trees d imin ish from 30 years 

(Wood and L a a s , 1985). Therefore, response 1 Includes group "31-40 

years" and ">40 years" and response 2 refers to the remain ing responses 

(Table 6-2). Subsequent ly , the max imum value for e a c h response was 

given, so 1.0 for response 2 and 0.4 for response 1 was a s s i g n e d . The 

f i tness sca les for other sca la r "f i tness" e lemen ts are g iven in appendix C . 

6.2.2. The fitness landscape 

A s ment ioned in sect ion 3.3 the " f i tness" l andscape refers to an 

"organisat ional conf igurat ion" and is ca lcu lated from the formula A^, 

where A refers to the number of responses (or ca tegor ies) and N refers 

278 



Chapter 6. Fitness appraisal instrument 

to the number of var iab les. Th is study has cons idered ana lys ing two 
main "organisat ional conf igurat ions" which are based on dif ferent N K 
parameters: (i) the "factor's organisat ional conf igurat ion" (i.e. A'^=5^), 
and (ii) the "aspect 's organisat ional conf igurat ion" (i.e. A^=2^). 

A s mentioned in sect ion 3.2, it is important to keep low va lues in the 

landscape, otherwise the landscape (A'^) is much vaster than firms can 

effectively explore. This is one of cons idera t ions that will be d i s c u s s e d in 

chapter ' s . 

The landscape A^=5^ (factor's organisat ional conf igurat ion) eva luates 

the three factors of "productivity management" : " technology", 

"competence" and "operat ional c l imate". Tab le 6-3 i l lustrates the number 

of combinat ions of this landscape 5^ wh ich provides a combinat ion of 

125 conf igurat ions. 

Table 6-3. Factor's organisational configuration (5̂ ) 

CONFIGURATIONS F A C T O R 1 F A C T O R 2 F A C T O R 3 

No. 001 1 1 1 

No. 002 1 1 2 

No. 003 1 2 2 

• • 

No. 124 5 5 4 

No. 125 5 5 5 

The landscape A'^=2^ ("aspect 's organ isat iona l conf igurat ion") eva luates 

the seven aspec ts of each factor of "productivity management " : 

" innovation", "di f fusion", " labour", "sk i l ls" , "complementar i ty" , "vert ical 

integration", and "diversif icat ion". Tab le 6-4 i l lustrates the number of 
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combinat ions of this landscape A^-TJ wh ich prov ides a combinat ion of 
128 conf igurat ions. 

Table 6-4. Aspect's organisational configuration (2 )̂ 

CONFIGURATIONS 
A S P E C T 

1 
A S P E C T 

2 
A S P E C T 

3 
A S P E C T 

4 
A S P E C T 

5 
A S P E C T 

6 
A S P E C T 

7 

No. 001 1 1 1 1 1 1 1 

No. 002 1 1 1 1 1 1 2 

No. 003 1 1 1 1 1 2 2 

-

No. 127 2 2 2 2 2 2 1 

NO. 128 2 2 2 2 2 2 2 

6.2.3. Fitness value 

This sect ion d i s c u s s e s how the f i tness value Is ca lcu la ted . Th is is done 

by using the equat ion 1. 

In Kauf fman's model (Kauf fman and Weinberger , 1989). the f i tness 

function //(x) Is the average of the f i tness contr ibut ions, f,<x), from e a c h 

element /. This study cons idered two "organ isat iona l conf igurat ions": 

"factors" and "aspects" . The calcu lat ion of the f i tness value for each 

"organisat ional conf igurat ion" aggregated the "productivity management " 

elements and in turn obtained compound var iab les for both 

"organisat ional conf igurat ions". The use of compound var iab les was 

proposed by Je rmias and G a n i (2004, 2005) in o rder to examine a 

theoretical model of four factors i.e. strategy cho i ce , degree of 
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central isat ion, types of control , and management account sys tems. E a c h 
factor was formed by different i tems, so these i tems were aggregated in 
order to obtain the f i tness contribution of each factor. The aggregat ion 
procedure cons is ted of calculat ing the un-weighted sum of the " f i tness" 
contribution of each factor. The un-weighted sum permits the parameter 
K=0 to be kept, so the interaction between var iab les is nul l . Addi t ional ly , 
the un-weighted sum permits the problems of comparabi l i ty to be 
overcome as ment ioned in subsec t ion 3.2.4. Thus , this study fol lowed 
the same procedure descr ibed by Je rm ias and Gan i (2004, 2005) to 
calculate the "f i tness" contribution of the "factor 's organisat ion 
configurat ion" and the "aspect ' s organisat ional conf igurat ion". 

Fitness value for factor's organisational configuration 

Table 6-5 shows the calculat ion of the total " f i tness" va lue of one farmer 

(case 46) for the "factor 's organisat ional conf igurat ion". There are two 

main s teps: (i) calculat ion of " f i tness" contr ibut ion and (ii) ca lcu lat ion of 

total "f i tness" va lue. The "f i tness" contr ibut ion is ca lcu la ted by the 

average of the "productivity management" e lements of each factor (i.e. 

"technology", "competence" and "operat ional c l imate") . For ins tance, the 

"technology" factor has 8 "productivity e lements" which p roduce a 

"f i tness" contribution of 0.625, the "competence" factor has 6 

"productivity e lements" which result in a f i tness contr ibution of 0.36. and 

the "operat ional c l imate" factor has 7 "productivi ty e lements" which 

produce a "f i tness" contribution of 0 .60. Subsequent l y , the total " f i tness" 

value is ca lcu lated by apply ing equat ion 1. The resul ted total " f i tness" 

value for this part icular farmer is 0.53 (Table 6-5). 
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Table 6-5. Fitness value for factor's organisational configuration: one farmer 

FACTOR 
PRODUCTIVITY MANAGEMENT FITNESS FITNESS TOTAL FACTOR 

ELEMENTS SCALE CONTRIBUTION FITNESS 

Age of the cacao orchard 0.8 
Type of cacao variety 1 
Pre-harvesling cacao activities 1 

TECHNOLOGY 
Type of cacao bean 1 

0.625 TECHNOLOGY 
Source of cacao plant 0.6 

0.625 

Participation in an organic cacao 0.2 
Participation of family labour 0.2 
Paid cacao activities 0.2 
School attendance 0.6 

• Technological & market capabilities 0.2 
0.53 COMPETENCE Studying rate of the family 0.2 0.36 
0.53 

Cacao production capabilities 0.4 
Cacao business entrance 0.4 
Commercialisation channel 1 
Transaction condition 0.2 

OPERATIONAL 
CLIMATE 

Payment conditions 1 
OPERATIONAL 
CLIMATE 

Quality premium 0.2 0.60 
OPERATIONAL 
CLIMATE 

Price setting 1 
Cacao income importance 0.4 
Farming v Non-farming diversification 0.4 

Fitness value for aspect's organisational configuration 

Fol lowing the same procedure above desc r ibed , the total " f i tness" value 

is subsequent ly calculated by apply ing equat ion 1. Tab le 6-6 shows the 

calculat ion of the total " f i tness" value of one farmer (case 46) for 

"aspect ' s organisat ional conf igurat ion". The " f i tness" contr ibution is 

ca lcu lated by the average of "productivi ty management" e lements of 

each aspect (i.e. " innovation", "d i f fusion", " labour", "sk i l ls" , 

"complementari ty", "vert ical integration" and "diversi f icat ion"). For 

instance, the " innovation" aspect has 4 "productivi ty e lements" which 

produce a "f i tness" contribution of 0.85, the "di f fusion" aspec t has 2 

"productivity e lements" which produce a " f i tness" contr ibution of 0.20. the 

"labour" aspect has 2 "productivity e lements" which produce a "f i tness" 

contribution of 0.20, the "sk i l ls" aspec t has 2 "productivity e lements" 
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which produce a "f i tness" contr ibution of 0.40, the "complementar i ty" 
aspect has 3 "productivity e lements" which p roduce a " f i tness" 
contribution of 0.20, the "vert ical integration" aspec t has 5 "productivity 
e lements" which produce a "f i tness" contr ibution of 0.56, and the 
"diversi f icat ion" aspect has 2 "productivity e lements" wh ich produce a 
"f i tness" contribution of 0.40. 

Table 6-6. Fitness value for aspect's organisational configuration: one farmer 

ASPECTS VARIABLE 
FITNESS 

SCALE 
FITNESS 

CONTRIBUTION 
TOTAL 

FITNESS 

Age of the cacao orchard 0.8 

INNOVATION 
Type of cacao variety 0.8 

0.85 INNOVATION 
Pre-harvesting cacao activities 0.8 

0.85 

Type of cacao bean 1 

DIFFUSION 
Source of cacao plant 0.2 

0.2O DIFFUSION 
Participation in organic cacao 0.2 

0.2O 

LABOUR 
Participation of family labour 0.2 

0.20 LABOUR 
Paid cacao activities 0.2 

0.20 

SKILLS 
School attendance 0.6 

0.4O SKILLS 
Technological & market capabilities 0.2 

0.4O 
0.40 studying rate of the family 0.2 
0.40 

COMPLEMENTARITY Cacao production capabilities 0.2 0.2O 
Cacao business entrance 0.2 
Commercialisation channel 0.6 

VERTICAL 
Transaction condition 0.2 

INTEGRATION Payment conditions 1 0.56 INTEGRATION 
Quality premium 0.2 
Price setting 0.8 

DIVERSIFICATION 
Cacao income importance 0.2 

0.4 DIVERSIFICATION 
Farming v Non-farming diversification 0.6 

0.4 

The NK-mode l does not recommend including c a s e s which have a 

miss ing value in the "f i tness" contr ibution va lues ( Je rm ias and G a n i , 

2004). Therefore, the same logic is appl ied in this study for the 

calculat ion of the total f i tness value in e a c h "organisat ional 

configuration". A s a consequence , 41 c a s e s are omitted f rom the 

analys is . 
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6.3. Hypothesis 

The main objective of this study is to identify the organ isa t iona l 

conf igurat ions of the "farming industry" of the c a c a o agro- food sys tem in 

Tabasco (Mexico). "Product iv i ty management" prov ides three core 

factors from which 7 aspec ts and their "productivity management " 

e lements have been used as key var iab les to construct the 

"organisat ional conf igurat ions" of each farmer. It is a lso a s s u m e d that 

there is not a universal configurat ion that is opt imal for every 

environment in which these farmers operate. "Product iv i ty management " 

postulates that there is a proper match between such factors and the 

organisat ional per formance, Therefore , It is a s s u m e d that there will be a 

relat ionship between the "f i tness" value of the p roposed "organisat ional 

conf igurat ion" (i.e. factor and aspect ) and the se lec ted "per formance 

indicators". This argument leads to the proposa l of the fol lowing 

hypotheses and their expec ted predict ions: 

Hypothesis 1 

Null hypothesis: The "f i tness" value obta ined for the "factor's 

organisat ional conf igurat ion" desc r ibed in sect ion 6.1.2 is not posit ively 

assoc ia ted with any of the "per formance indicators" se lected in 

subsect ion 6.1.6. 

Alternative hypothesis: There is a posit ive assoc ia t ion be tween the 

"f i tness" value obta ined for the "factor 's organisat ional conf igurat ion" 

descr ibed in sect ion 6.1.2 and at least one of the 5 "per formance 

indicators" se lected in subsect ion 6.1.6 (Table 6-7). 
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Hypothesis 2 

Null hypothesis: The "f i tness" value obta ined for the "aspec t ' s 

organisat ional conf igurat ion" descr ibed in sect ion 6.2 is not posi t ively 

assoc ia ted with any of the "per formance indicators" se lec ted in 

subsect ion 6.1.6. 

Alternative hypothesis: There is a posit ive assoc ia t ion between the 

"f i tness" value obtained for the "aspec t ' s organisat ional conf igurat ion" 

descr ibed in sect ion 6.1.2 and at least one of the 5 "per formance 

indicators" se lec ted in subsect ion 6.1.6 (Table 6-7). 

Hypothesis 3 

Null hypothesis: None of the 20 "productivi ty management " e lements 

descr ibed in subsec t ions 6.1.3, 6,1,4, 6.1.5 Is posi t ively assoc ia ted with 

any of the 5 "per formance Indicators" se lec ted in subsec t ion 6.1.6. 

Alternative hypothesis: There Is a relat ionship between at least one of 

the "productivity management e lements" desc r ibed in subsec t ions 6 .1 .3 , 

6.1.4, 6.1.5 and at least one of the 5 "per formance indicators" se lec ted in 

subsect ion 6.1.6 (Table 6-7). 
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Table 6-7. Predicted signs of the fitness values of factors and aspects of organisational configuration and of performance indicators 

(hypotheses HI. H2 and H3) 

PRODUCTIVITY MANAGEMENT ELEMENTS PERFORMANCE INDICATOR 

FACTORS ASPECTS VARIABLE BUSINESS 
SUCCESS YIELD 

VALUE OF 
PRODUCTION 

PER HA 

TOTAL 
PRODUCTION PRICE 

Fitness value (H1 and H2) 
Factor's organisational configuration + + + + + 

Fitness value (H1 and H2) 
Aspect's organisational configuration + + + + + 
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ts

 (
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3)
 TECHNOLOGY 

INNOVATION 
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Pre-harvesting cacao activities + + + + + 
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 TECHNOLOGY 
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School attendance + + + + + 
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COMPLEMENTARITY 
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Commercialisation channel ? ? ? ? ? 
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Price setting + + + + + 
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Cacao income importance + + + + + 
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CLIMATE 
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Farming v Non-farming ? ? ? ? ? 
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7. Analysis of the FAI 

A s ment ioned earl ier, one of the main ob jec t ives of this study is to apply 

the "f i tness appraisal instrument" for the first t ime in agr icul ture, 

part icularly In the ana lys is of an agro-food sys tem. Th is chapter , 

therefore, provides an analys is of the implementat ion of the "F i t ness 

Appra isa l Instrument" in the cacao agro- food sys tem in T a b a s c o 

(Mexico). Two systemat ic procedures were used to ana lyse this empir ica l 

implementat ion of the "f i tness approach" . First, a correlat ion ana lys i s of 

the interested var iables se lec ted for this study and s e c o n d , the 

landscape analys is refers to the explorat ion of the " f i tness" l andscape . 

The correlat ion analys is is Implemented at two levels: (I) to test the 

relat ionship between the "f i tness" va lue of the proposed "organisat ional 

conf igurat ions" and key "per formance indicators" ; (il) to test the 

relat ionship between all se lec ted "productivity management" e lements 

and the key "per formance indicators". Th is provides more information 

about what factor or aspec t is inf luencing the " f i tness" value. The 

explorat ion of l andscapes , a lso cons idered two levels of ana lys i s : (i) the 

search for the "fittest" value and (li) the explorat ion of the l andscapes of 

signif icant "productivity management" e lements . 

This chapter is div ided into two main sec t ions : sect ion 7.1 concent ra tes 

on testing the research hypotheses deve loped in sect ion 6.3, and sect ion 
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7.2 focuses on scout ing the f i tness l a n d s c a p e s to identify patters (similar 

or dist inct ive) ac ross farmers. 

7.1. The fitness analysis 

This sect ion ana lyses the level of assoc ia t ion between the "factor 's 

organisat ional configurat ion" (i.e. " technology", " compe tence" and 

"operat ional configuration") and 5 "per formance indicators" ( i .e. 

"bus iness s u c c e s s " , "y ield", "value of product ion per hectare" , "total 

product ion" and "price"). It a lso a n a l y s e s the level of assoc ia t ion between 

the "aspec t ' s organisat ional conf igurat ion" (i.e. " innovat ion", "d i f fus ion", 

" labour", "ski l ls", "complementari ty", "vert ical integration" and 

"diversif icat ion") and the same 5 "per formance indicators" . 

The sect ion is divided into three main subsec t ions : subsec t ion 7.1.1 

d i scusses the statist ical descr ipt ion of the dataset , subsec t ion 7.1.2 

examines the relat ionships between the const ructed f i tness va lue and 

se lected organisat ional per formance indicators, subsect ion 7.1.3 veri f ies 

the reliabil ity of the correlat ion f indings by conduct ing a sensi t iv i ty 

ana lys is , and subsect ion 7.1.4 d i s c u s s e s the results b a s e d o n the 

hypothes ised (predicted) and actual re lat ionships. 

7.1.1. Descriptive statistics 

A total of 397 quest ionnai res were distr ibuted to farmers of the c a c a o 

agro-food sys tem in Tabasco (Mexico). Da ta from the quest ionnaire were 

transferred, transformed and ana lysed by employ ing EXCEL® and 

STATISTICA® programs. 
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Here, the statistical description of three groups of variables is discussed: 
(i) the "fitness" values of the "factor's organisational configuration" and 
"aspect's organisational configuration", (ii) the "performance indicators", 
and (iii) the 20 selected "productivity management" elements mentioned 
in section 6.1. Table 7-1 shov\/s six items of descriptive stat is t ics- i .e . 
valid number of cases (N), mean, minimum value (MIN), maximum value 
(MAX), standard deviation (S.D.) and standard error (S.E.). Further 
statistics values (e.g. frequency, mode) are available in appendix D. The 
dataset was reduced because 41 cases were omitted due to the 
implementation of the "NK-model". The omission is due to the elimination 
of those cases which had a missing value in any of its fitness 
contribution values. All this was explained in section 6.2.3. Therefore, 
the analysis of the "fitness appraisal instrument" was carried out with 356 
valid cases. 

The computed mean scores of the "fitness" values for the "aspect's 

organisational configuration" and the "factor's organisational 

configuration" are very similar. 0.40 and 0.47 respectively. This indicates 

that none of the cases reaches the theoretical "fittest" value of 1. 
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Table 7-1. Descriptive statistics of the fitness values, performance indicators and productivity management element. 

Chapter 7. Analysis of FAI 

FACTORS ASPECTS VARIABLE N Mean Min Max S.D. S.E. 

FITNESS VALUE 
Aspect's organisational configuration 356 0.40 0.26 0.56 - 0.05 0.002 

FITNESS VALUE 
Factor's organisational configuration 356 0.47 0.35 0.61 0.04 0.002 

PERFORMANCE INDICATORS 

Total production 356 904 40 10.000 1.236 66 

PERFORMANCE INDICATORS 

Value of production 356 15.027 600 175,000 20,429 1.083 

PERFORMANCE INDICATORS Yield 356 397 100 933 190 10 
PERFORMANCE INDICATORS 

Value of production per hectare 356 7,092 1.325 42.000 4.323 229 
PERFORMANCE INDICATORS 

Price 356 15.30 7.50 34.00 2.21 0.12 

PERFORMANCE INDICATORS 

Business success 356 2.12 1 5 0.85 0.05 

P
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 Technology 

Innovation 

Age of cacao orchard 356 3.25 1 5 1.35 0.07 

P
ro

d
u

ct
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y 

M
an
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t 

E
le

m
en

ts
 Technology 

Innovation 
Type of cacao variety 356 1.75 1 5 1.22 0.07 

P
ro

d
u

ct
iv
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y 

M
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E
le

m
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ts
 Technology 

Innovation 
Pre-harvesting cacao activities 356 2.46 1 5 1.22 0.07 

P
ro

d
u

ct
iv

it
y 

M
an

ag
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en
t 

E
le

m
en

ts
 Technology 

Innovation 

Type of cacao bean 356 1.25 1 5 0.63 0.03 

P
ro

d
u

ct
iv

it
y 

M
an

ag
em

en
t 

E
le

m
en

ts
 Technology 

Diffusion 
Source of cacao plant 356 3.08 1 5 0.71 0.04 

P
ro

d
u

ct
iv

it
y 

M
an

ag
em

en
t 

E
le

m
en

ts
 Technology 

Diffusion 
Participation In organic cacao 356 1.44 1 5 0.96 0.05 

P
ro

d
u
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y 

M
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t 

E
le

m
en

ts
 Technology 

Labour 
Participation of family labour 356 1.43 1 5 0.98 0.05 

P
ro

d
u
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y 

M
an
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em
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t 

E
le

m
en

ts
 Technology 

Labour 
Paid cacao activities 356 3.90 1 5 1.05 0.06 
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u
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Competence 

Skills 
School attendance 356 1.85 1 5 0.87 0.05 

P
ro
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u
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Competence 

Skills 
Technological & market capabilities 356 3.21 1 5 1.11 0.06 

P
ro
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u
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Competence 
Complementarity 

studying rate of the family 356 1.58 1 5 0.93 0.05 

P
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u
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Competence 
Complementarity Cacao production capabilities 356 1.97 1 4 0.33 0.02 
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u
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M
an
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Competence 
Complementarity 

Cacao business entrance 356 2.10 1 5 0.88 0.05 
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Operational 
Climate 

Vertical integration 

Commercialisation channel 356 2.49 1 5 0.81 0.04 
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u
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Operational 
Climate 

Vertical integration 
Transaction condition 356 2.10 1 5 0.99 0.05 
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Operational 
Climate 

Vertical integration Payment conditions 356 3.25 1 5 1.49 0.08 P
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Operational 
Climate 

Vertical integration 
Quality premium 356 1.12 1 5 0.47 0.03 
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Operational 
Climate 

Vertical integration 

Price setting 356 1.92 1 5 1.29 0.07 
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Operational 
Climate 

Diversification 
Cacao Income importance 356 2.99 1 5 1.52 0.08 

P
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Operational 
Climate 

Diversification 
Farming v Non farming 356 4.61 1 5 0.73 0.04 
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The standard errors of "fitness" values are very low, implying that there 
Is less variation in the "fitness" values across farmers (Figure 7-1). 

Figure 7-1. Histogram: fitness values of factors and aspects organisational 
configuration 

t » on 010 o M tmt 045 o « 

Aspect's organeational configuration Factor's organisational configruation 

As mentioned in section 6.1.5, there are 5 variables relating to 

"performance indicators" (i.e. "total production", "yield", "value of 

production per hectare", "price", and "business success"). The mean 

values of such performance indicators are similar to those reported by 

other authors (Ramirez, 1997; Cordova, 2001) However, the values of 

the yield are slightly different. Such a difference will be discussed in 

subsection 7 2.2. Figure 7-2 shows the histograms of "business success" 

and "yield". The histograms confirm a relatively normal distribution of 

both "performance indicators" Both histograms slightly deviate to the left 

and have a little peak in the middle. 
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Figure 7-2. Histogram of performance indicators: business success and yield 

These "performance indicators' were transformed into their standardised 

value (i.e. z value), as suggested by Jermias and Gani (2004). Finally, 

looking at the mean value, the twenty "productivity management" 

elements could be gathered into three main groups: (i) Nine "productivity 

management" elements whose mean is below 2, highlighted in gold, (ii) 5 

variables whose mean is between 2 and 3, highlighted in yellow, and 

finally (iii) six variables whose mean is above 3, highlighted in green. 

Values closer to 1 are related to low "performance indicators" and values 

closer to 5 are considered to be positive related to higher "performance 

indicators" In general, the disthbution of low and high values of the 

"productivity management" elements is considered as good. Figure 7-3 

shows the four common types of distributions that "productivity 

management" elements presented. However, the most frequent 

distribution was that from the "type of cacao variety". 
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Figure 7-3. Histograms of productivity management elements: main type of 
distributions 

F T*F T CTT*̂  C 

Type of cacao variety 

Paid cacao activities 

Payment conditions 
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Price setting 

7.1.2. Correlation testing 

As mentioned above, there were 356 valid cases. A Pearson correlation 

analysis was used to test the association level between the "aspect's 

organisational configurations" and the "factor's organisational 

configurations" and 5 "performance indicators" i.e business success, 

price, yield, value of production per hectare and total production (Table 

7-2). 

Table 7-2. Pearson correlation analysis of the organisational configuration 

and perfonnance indicators 

PERFORMANCE INDICATOR 
. FITNESS 

VALUE 
BUSINESS 
SUCCESS 

PRICE 
PRODUCTION 

PER HA 

VALUE OF 
PRODUCTION 

PER HA 

TOTAL 
PRODUCTION 

Factor's 
organisational 
configuration 

0.14* 0.21"* 0.24*** 0.12* 0.23*" 

Aspect's 
organisational 
configuration 

0.04 o.ir 0.21"* 0.11* 0.13* 

Significant level ' p < 0 05 p < 0 01 p < 0 001 

It was found that the "fitness" value for the "factor's organisational 

configuration" was significantly positively related to all the "performance 
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indicators". The "fitness" value for the "aspect's organisational 
configuration" was also significant on four "performance indicators". 
"Business success" was not significantly associated with this 
"organisational configuration". 

Table 7-3 shows the Pearson correlation analysis between the 20 

"productivity management" elements and the 5 "performance indicators". 

Different results were obtained in this correlation analysis. 

(i) All "performance indicators" have an association with at least four of 

the twenty "productivity management elements". "Total production" is 

associated with 10 "productivity management" elements. The "value of 

production per hectare" is associated with 4 "productivity management" 

elements. "Yield" is associated with 8 "productivity management" 

elements, "price" is associated with 5 "productivity management" 

elements, and finally "business success" is associated with 7 

"productivity management" elements. 

(ii) There are four "productivity management" elements that were not 

significantly associated with any "performance indicator" (i.e. 

"participation of family labour", "studying rate of the family", "quality 

premium", and "farming v non-farming"). 

(iii) Five "productivity management" elements were associated with at 

least one "performance indicator", highlighted in gold (i.e., "type of cacao 

bean" "source of cacao plant", "technological and market capabilities", 

"cacao production capabilities", "transaction conditions",)-
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Table 7-3. Correlation analysis of the productivity management element and performance indicators 

PRODUCTIVITY MANAGEMENT ORGANISATIONAL PERFORMANCE INDICATORS 

FACTORS ASPECTS ELEMENT BUSINESS 
SUCCESS 

PRICE PRODUCTION 
PER HA 

VALUE OF PRODUCTION 
PER HA 

TOTAL 
PRODUCTION 

Technology 

Innovation 

Age of cacao orchard 0.22*" -0.06 0.18" 0.16" 0.11* 

Technology 

Innovation 
Type of cacao variety 0.17" 0.04 0.08 0 0.14** 

Technology 

Innovation 
Pre-harvestlng cacao activities 0.11* 0 0.14* 0 0.21*" 

Technology 

Innovation 

Type of cacao bean 0.03 0.39"* 0.1 0.06 0 
Technology 

Diffusion 
Source of cacao plant -0.04 0.07 0 0.03 -0.1* 

Technology 

Diffusion 
Participation in organic cacao 0.05 0.18" 0.21*** 0.09 0.32*** 

Technology 

Labour 
Participation of family labour -0.01 0.05 0 -0.06 -0.06 

Technology 

Labour 
Paid cacao activities -0.17" -0.11* -0.1 -0.05 -0.35*** 

Competence 

Skills 
School attendance 0.13* 0.03 0.16" 0.06 0.16** 

Competence 

Skills 
Technological & market capabilities -0.14" -0.07 -0.05 -0.01 -0.08 

Competence 

Complementarity 

studying rate of the family 0.02 -0.04 -0.02 0.06 -0.08 Competence 

Complementarity Cacao production capabilities -0.13* 0.05 0.02 -0.01 0.06 

Competence 

Complementarity 

Cacao buBinesa entrance 0.06 -0.04 -0.11* 0.11* -0.18" 

Operational 
Climate 

Vertical 
Integration 

Commercialisation channel -0.07 0.16" 0.04 -0.04 0.1 

Operational 
Climate 

Vertical 
Integration 

Transaction condition 0.04 0.09 0.03 0.14** -0.01 

Operational 
Climate 

Vertical 
Integration Payment conditions -0.06 0.05 o . r -0.15" 0.22*̂ * 

Operational 
Climate 

Vertical 
Integration 

Quality premium 0.06 -0.05 0.04 -0.04 0.04 Operational 
Climate 

Vertical 
Integration 

Price setting 0.07 0.49*** O.ir 0.09 0.04 

Operational 
Climate 

Diversification 
Cacao income importance 0.07 -0.05 0.11* 0.04 0.27"* 

Operational 
Climate 

Diversification 
Farming v Non farming 0.06 -0.10 -0.09 -0.03 0.01 

Significant level: • p < 0.05 •* p < 0.01 p < 0.001 
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(iv) Four "productivity management" elements were associated with two 

different "performance indicators", highlighted in yellow (i.e. "type of 

cacao variety", "commercialisation channel", "cacao income importance", 

and "price setting"). 

(v) Seven "productivity management" elements were associated with at 

least four different "performance indicators", highlighted in green (i.e. 

"age of cacao orchard" "pre-harvesting cacao activities", "paid cacao 

activities", "school attendance", "participation in an organic cacao 

program", "payment conditions", and "entry into the cacao business". 

All factors and aspects had at least one match between them and the 

"performance indicators". This preliminary result will be further analysed 

in the following subsections. 

7.1.3, Sensitivity analysis 

A sensitivity analysis was carried out to verify the reliability of the 

findings. This was done in two ways. First a systematic sub-sampling 

was done by eliminating the outliers and/or extreme values. Next, a 

random sub-sampling was done by selecting 75% of the cases at random 

and also 50% of the cases at random from the full sample. 

Sensitivity analysis from systemic sampling 

A systemic sampling consists of the elimination of cases with outliers 

and/or extreme values. The box plot was the tool used to identify the 

outliers and/or extreme values. Two values of standard deviation were 
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considered to remove the outliers and/or extreme values. The first set of 

valid cases (N=344) was obtained by selecting a 1 Standard Deviation 

from the whole data set. Figure 7-4.a shows that 12 cases were removed 

from the whole data set by selecting 1 Standard Deviation. The second 

valid cases (N=349) were obtained by selecting 2 Standard Deviations 

from the whole data set. Figure 7-4.b shows that 7 cases were removed 

from the whole data set by selecting 2 Standard Deviations. 

Figure 7-4. Outliers and extreme values of total production 
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Table 7-4 shows the Pearson correlations for "factor's organisational 

configuration" and "aspect's organisational configuration" on the 5 

"performance indicators". "Factor's organisational configuration" did not 

show any significant change in most of the "performance indicators". On 

the other hand, "aspect's organisational configuration" was influenced by 

this systemic sampling in almost all the "performance indicators" but 

"price". From this result, it is concluded that the data set Is robust and 

there is no significant influence of outliers and/or extreme values on the 

valid data set. 
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Table 7-4. Sensitivity analysis from systematic sampling: 1 and 2 standard 
deviation (SD) 

PERFORIVIANCE INDICATOR 

SAMPLING N BUSINESS 
S U C C E S S 

PRICE YIELD 
VALUE OF 

PRODUCTION 
PER HECTARE 

T O T A L 
PRODUCTION 

Factor organisational configuration (55) 
Original 356 0.14* o.2r** 0.24*** 0.12* 0.23*** 
SD 1 344 0.09 0.22*** 0.09 0.2*** 0.18** 
SD 2 349 0.1 0.22*** 0.11* 0.21*** 0.21*** 
Aspect organisational configuration (27) 
Original 356 0.04 0.11* 0.21*** 0.11* 0.13* 
SD 1 344 0.01 0.19*** 0.09 0.1 0.09 
SD 2 349 0.01 0.19*** 0.1 0.09 0.1 
Significant level: * p < 0.05 ** p < 0.01 *** p < 0.001 

Sensitivity analysis from random sampling 

A random sampling consists of selecting some random subsets of the 

cases in order to analyse correlation changes as a result of the random 

sampling. The two sets of random sampling were carried out considering 

two percentage of the dataset: First, by drawing 75% of the valid data set 

and second, by drawing 50% of the valid data set. Furthermore, for each 

new data set selected by random sampling also 5 random repetitions 

were carried out. 

As mentioned In section 6.2, the "fitness" value for the "factor's 

organisational configuration" was significantly associated with all 

"performance Indicators". The "sensitivity analysis" shows that "yield" 

was not influenced by random sampling, "price" and "total production" 

were slightly influenced, and "business success" and ""value of 

production per hectare" were more Influenced by both random samplings 

and their 5 repetitions. Thus, this suggests that the significant 
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association found in the correlation analysis is reliable in at least in three 

"performance indicators" (Table 7-5). 

Table 7-5. Sensitivity analysis from random sampling: drawing 50% and 75% 
of data set (S) and 5 repetitions (R) 

S PERFORMANCE INDICATOR 
DC % R N BUSINESS 

SUCCESS 
PRICE YIELD 

VALUE OF 
PRODUCTION PER 

HECTARE 

TOTAL 
PRODUCTION 

100 - 356 0.14* 0.21*'* 0.24*" 0.12* 0.23*** 

1 268 0.13* 0.23*" 0.25*" 0.16* 0.18" 

2 265 0.13* 0.27*** 0.22"* 0.12* 0.22*" 
75 3 277 0.1 0.25"* 0.25*" 0.1 0.24*** 

4 261 0.06 0.15* 0.18" 0.1 0.23*** 
FACTOR 5 268 0.11 0.18** 0.24*" 0.15* 0.27*" 

1 185 0.23" 0.29"* 0.35*" 0.19* 0.28"' 

2 171 0.03 0.14 0.16* 0.07 0.19" 
50 3 177 0.09 0.1 0.22" 0.02 0.25** 

4 179 0.18* 0.31"* 0.26*" 0.2** 0.24" 

5 170 0.2" 0.2" 0.23** 0.13 0.23" 
100 - 356 0.04 0.11* 0.21*" o.ir 0.13* 

1 268 0.05 0.14* 0.22*" 0.19** 0.11 

2 265 0.03 0.11 0,21** 0.12* 0.08 
75 3 277 0.05 0.10 0.26"' 0.12* 0.13* 

4 261 -0.01 0.08 0.15* 0.1 0.15* 
ASPECT 5 268 0.07 0.02 0.21" 0.14* 0.15* 

1 185 0.15' 0.14 0.21" 0.14 0.11 

2 171 -0.06 0.07 0.21" 0.09 0.15* 
50 3 177 0.06 0.07 0.2** 0.1 0.12 

4 179 0.03 0.14 0.22" 0.12 0.15 

5 170 0.15* 0.06 0.18* 0.09 0.14 

Significant level: * p < 0.05 '* P < 0.01 *•• p < 0.001 

From subsection 7.1.2, it was found that the "fitness" value for "aspect's 

organisational configuration" was significantly associated with 4 

"performance indicators". This sensitivity analysis by random sampling 

shows that "yield" is not influenced by random sampling at all. Both 

"Value of production per hectare" and "total production" are slightly 

influenced by random sampling. And, "price" is negatively influenced by 

this "sensitivity analysis" (Table 7-5). "Business success" was significant 
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in two repetitions. This result suggests that the reliability of the "fitness" 
value for the "aspect's organisational configuration" Is relatively weaker 
when compared to the relationship between this result and the 
correlations of the "fitness" value for the "factor's organisational 
configuration". 

A "sensitivity analysis" was also carried out to test the association 

between the 20 "productivity management" elements and 5 "performance 

Indicators". The "sensitivity analysis" used the above procedure. The 

tables of this particular "sensitivity analysis" are displayed In Appendix C. 

It was found that "productivity management" elements remain significant 

In both random samplings and their 5 respective repetitions when their 

significance Is at least 99% (table 7-6). 

Therefore, fourteen "productivity management" elements are reliable in 

at least one "performance Indicator" i.e. "age of cacao orchard", "type of 

cacao variety", "pre-harvestlng cacao activities", "type of cacao bean", 

"participation In organic cacao", "paid cacao activities", "school 

attendance", "technological and market capabilities", "cacao business 

entrance", "commercialisation channel", "transaction condition", "payment 

conditions", "price setting" and "cacao Income importance". The least 

reliable "productivity management" elements are "source of cacao plant", 

"cacao production capabilities". This confirms that the set of "productivity 

management" elements was reliable and the results arising from these 

variables are robust. 
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Table 7-6. Sensitivity analysis 3: Identification of the productivity management element that have consistent expected sign 

PRODUCTIVITY MANAGEMENT ORGANISATIONAL PERFORMANCE INDICATORS 

FACTORS ASPECTS ELEMENT BUSINESS 
SUCCESS 

PRICE 
PRODUCTION 

PER HA 
VALUE OF PRODUCTION 

PER HA 
TOTAL 

PRODUCTION 

Technology 

Innovation 

Age of cacao orchard 0.22*** -0.06 0.18** 0.16** 0.11* 

Technology 

Innovation 
Type of cacao variety 0.17** 0.04 0.08 0 0.14** 

Technology 

Innovation 
Pre-harvesling cacao activities 0.11* 0 0.14* 0 0.21*** Technology 

Innovation 

Type of cacao bean 0.03 0.39*** 0.1 0.06 0 
Technology 

Diffusion Participation on organic cacao 0.05 0.18** 0.21*** 0.09 0.32*** 

Technology 

Labour Paid cacao activities -0.17** -0.11* -0.1 -0.05 -0.35*** 

Competence 
Skills 

School attendance 0.13* 0.03 0.16** 0.06 0.16** 
Competence 

Skills 
Technological & market capabilities -0.14** -0.07 -0.05 -0.01 -0.08 Competence 

Complementarity Cacao business entrance 0.06 -0.04 -0.11* 0.11* •0.18** 

operational 
Climate 

Vertical 
integration 

Commercialisation channel -0.07 0.15** 0.04 -0.04 0.1 

operational 
Climate 

Vertical 
integration 

Transaction condition 0.04 0.09 0.03 0.14** -0.01 
operational 
Climate 

Vertical 
integration 

Payment conditions -0.06 0.05 0.1* -0.15** 0.22*** 
operational 
Climate 

Vertical 
integration 

Price setting 0.07 0.49*** 0.11* 0.09 0.04 

operational 
Climate 

Diversification Cacao income importance 0.07 -0.05 0.11* 0.04 0.27*** 
Significant level: ' p < 0.05 " p < 0.01 p < 0.001 
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7.1.4. Comparison of hypothesised (predicted) and actual 
relationships 

This subsection examines the results of the hypotheses mentioned In 

section 6.3. Both previous subsections indicate that the "fitness" value 

for the "factor's organisational configurations" and the "aspect's 

organisational configurations" have a significant association with some of 

the "performance indicators". 

Furthermore, based on the "sensitivity analysis", these significant 

associations remained stable at different levels of random samplings. At 

the same time, the associations between the "productivity management" 

elements and the "performance Indicators" were also tested In a similar 

way. Table 7-7 shows the extent of the match between the hypothesised 

and actual results. 

Hypothesis 1 

It is clear from Table 7-7 that the null hypothesis of no relation between 

the "fitness" value obtained by the "factor's organisational configuration" 

and 5 "performance Indicators" Is very sharply rejected. 

Hypothesis 2 

It Is also clear from Table 7-7 that the null hypothesis of no relation 

between the "fitness" value obtained by the "aspect's organisational 

configuration" and 5 "performance indicators" is rejected. 
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Hypothesis 3 

It is clear from Table 7-7 that the null hypothesis of no relation between 

14 "productivity management" elements (i.e. "age of the cacao orchard", 

"type of cacao variety", "source of cacao plant", "pre-harvesting cacao 

activities", "type of cacao bean", "participation on organic cacao", "paid 

cacao activities", "school attendance", "technological & market 

capabilities", "cacao production capabilities", "cacao business 

entrance", "commercialisation channel", "transaction condition", 

"payment conditions", "price setting", "cacao income importance", and 

"farming v none farming" activities) and 5 "performance indicators" is 

rejected very sharply. On the other hand, it is also clear that the null 

hypothesis of no relation between 4 "productivity management" elements 

(i.e. "participation of family labour", "studying rate of the family", "quality 

premium", "farming v none farming") is accepted. 

Factor's organisational configuration 

The result of hypothesis 1 indicates three main implications, (i) There is 

a positive relationship between the "factor's organisational configuration" 

and the 5 "performance indicators". This suggest the existence of the 

"fittest" organisational configuration, which in turn would provide 

information on the key "productivity management" elements, (ii) This 

positive relationship also suggests that the rank order of the responses 

shows consistency. Therefore, the "productivity management" elements 

could be used as a level of improvement. 
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