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Abstract 

The dairy value chain in Tunisia is facing recurrent problems mostly related to coordination, 

contracting, pricing and quality imperfections.  The policy focus on technology generation 

and dissemination, without considering the underlying problems related to market 

imperfections and institutional and socio-economic processes, has contributed to low 

technology adoption and limited development in the dairy value chain. This thesis suggests 

cooperation and trust as a solution to better manage the supply chain. 

Building trust in the network of organizations, companies and individuals would improve the 

performance of value chains, by changing the institutions and policies that influence the 

behavior and performance of the system.  

The analysis is based on the social networking paradigm to understand the structure and 

conduct of the dairy value chain with a focus on trust as key determinant of coordination 

between stakeholders in the community. Two groups in one region and with different 

institutional arrangements were investigated. One group is composed of stakeholders 

organized into a cooperative, while the second was composed of unorganized stakeholders. 

Using a Participatory Rural Appraisal (PRA) approach we find evidence that cooperatives 

help stakeholders build trust, be better connected and reduce conflicts and problems among 

actors in the dairy value chain. 

To study trust between farmers, we use a gaming simulation approach to allow breeders in 

the dairy sector to experiment and consider strategies of cooperation which lead to increased 

returns and improved quality of milk.  The experiment was done in two regions and in four 

sessions each.  Results show that benefits to breeders are derived from the price of milk 

which is determined by the number of cooperation in the repeated games strategies. The 

resulting Nash equilibrium is one where farmers cooperate without cheating.  This solution 

avoids farmers the risk of rejection of milk and results in price increases as a result of the 

collective cooperative action. Gaming simulation changes the behavior of systems by putting 

actors in interaction given a set of rules.  The results of the game show the positive relation 

between trust/cooperation and the utility function of breeders. We then analyze the 

determinants of trust in the dairy value chain and the link between trust and cooperation.  

The results show that trusting each other improves the quality of milk and increase the 

income of the players. We find that reputation and experience affect positively the level of 

trust, whereas cheating in the quality of milk and opportunistic behavior affect negatively 

trust.  

Key words: Dairy value chain, trust, cooperation, social network, gaming simulation 



 
 

Résumé 

La chaîne de valeur laitière en Tunisie est confrontée à des problèmes récurrents 

principalement liés à la coordination, à la contractualisation, à la tarification et aux 

imperfections de qualité.  L'accent mis sur la production et la diffusion de technologies, sans 

tenir compte des problèmes sous-jacents liés aux imperfections du marché et aux processus 

institutionnels et socioéconomiques, a contribué à une faible adoption des technologies et à 

un développement limité de la chaîne de valeur laitière. Cette thèse suppose que la 

coopération et la confiance comme solution pour mieux gérer la chaîne de valeur laitière. Le 

renforcement de la confiance dans le réseau des organisations et des individus améliorerait la 

performance des chaînes de valeur, en changeant les institutions et les politiques qui 

influencent le comportement et la performance du système.  

L'analyse est basée sur le paradigme du réseau social pour comprendre la structure et la 

conduite de la chaîne de valeur laitière en mettant l'accent sur la confiance comme 

déterminant clé de la coordination entre les intervenants dans la communauté. Deux groupes 

d'une même région et ayant des arrangements institutionnels différents ont fait l'objet d'un 

focus groupe. Le premier groupe est composé des acteurs organisés en coopérative, tandis 

que le second est composé des acteurs non organisés. En utilisant une approche d'évaluation 

rurale participative (PRA), nous constatons que les coopératives aident les parties prenantes 

à établir la confiance, à être mieux connectées et à réduire les conflits et les problèmes entre 

les acteurs de la chaîne de valeur laitière. 

Pour étudier la confiance entre agriculteurs, nous utilisons une approche de simulation de 

jeux pour permettre aux éleveurs du secteur laitier d'expérimenter et d'envisager des 

stratégies de coopération qui permettent d'augmenter les rendements et d'améliorer la qualité 

du lait.  L'expérience s'est déroulée dans deux régions et en quatre sessions chacune.  

L'équilibre de Nash est atteint quand les agriculteurs coopèrent sans tricher.  Cette solution 

évite aux agriculteurs le risque de rejet du lait et entraîne une augmentation des prix à la suite 

de l'action coopérative collective. Les résultats du jeu montrent la relation positive entre la 

confiance/coopération et la fonction d'utilité des éleveurs. Nous analysons ensuite les 

déterminants de la confiance dans la chaîne de valeur laitière et le lien entre confiance et 

coopération.  Les résultats montrent que la confiance mutuelle améliore la qualité du lait et 

augmente les revenus des éleveurs. Nous constatons que la réputation et l'expérience 

affectent positivement le niveau de confiance, alors que la tricherie dans la qualité du lait et 

les comportements opportunistes affectent négativement la confiance. 

Mots clés : chaine de valeur laitière, confiance, coopération, réseau social, jeux de simulation 



 
 

 

 تلخيص

 وعيوب والتسعير والتعاقد بالتنسيق أساسي بشكل تتعلق متكررة مشاكل تونس في األلبان منتجات قيمة سلسلة تواجه

 السوق بعيوب المرتبطة األساسية المشكالت االعتبار في األخذ  دون ، ونشرها التكنولوجيا إنتاج على التركيز إن . الجودة

.  التوريد  لسلسلة محدود تطوير وفي التقنيات اعتماد انخفاض في  ساهم قد  ، االقتصادية واالجتماعية المؤسسية والعمليات

 شبكة في الثقة بناء. أفضل بشكل األلبان قيمة سلسلة إلدارة كحل والثقة التعاون الرسالة هذه تفترض. األلبان قيمة

 وأداء  سلوك على تؤثر التي والسياسات المؤسسات وتغيير ، القيمة سالسل أداء تحسين شأنه من واألفراد المنظمات

 .النظام

 كمحدد الثقة على التركيز مع األلبان منتجات قيمة سلسلة وسلوك هيكل لفهم االجتماعية الشبكة نموذج على التحليل يعتمد

.  مختلفة مؤسسية وبترتيبات نفسها المنطقة من  مجموعتان ببحث قمنا. القيم سلسلة  في المتدخلين بين للتنسيق رئيسي

 باستخدام. منظمين غير ممثلين من الثانية المجموعة تتكون بينما ، تعاونية في منظمين ممثلين من األولى المجموعة تتكون

  النزاعات وتقليل أفضل بشكل والتواصل  الثقة بناء على  تساعد التعاونيات أن نجد (PRA) التشاركي الريفي التقييم نهج

 .األلبان قيمة سلسلة في  الفاعلة الجهات بين والمشاكل

 استراتيجيات في والنظر بتجربة األلبان لمزارعي للسماح األلعاب محاكاة نهج بتطبيق ،قمنا المزارعين بين الثقة لدراسة

 ناش توازن يتحقق. منهما لكل جلسات أربع وفي منطقتين في التجربة حدثت. الحليب جودة وتحسن الربح تزيد تعاونية

 نتيجة األسعار في زيادة إلى ويؤدي الحليب رفض خطر للمزارعين يوفر الحل هذا. الغش دون المزارعون يتعاون عندما

  سلسلة  في  الثقة محددات بتحليل قمنا ثم .  التعاون/  الثقة بين اإليجابية العالقة اللعبة نتائج تظهر. الجماعي التعاوني للعمل

  دخل  من وتزيد الحليب جودة من  تحسن المتبادلة الثقة أن النتائج أظهرت. والتعاون الثقة  بين والصلة  األلبان قيمة

 يؤثر االنتهازي والسلوك الحليب جودة في الغش بينما ، الثقة على إيجابي بشكل تؤثر والتجربة السمعة أن نجد. المزارعين

 .الثقة على سلبًا

  .المحاكاة ألعاب ، االجتماعية الشبكة التعاون، الثقة، األلبان، قيمة سلسلة: البحث كلمات
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Introduction 

 

The livestock sector, which produces strategic products such as milk and meat, plays an 

important role in the country's economy by creating employment and contributing to food 

security. It also contributes in fixing farmers in the rural areas. This role is more important 

as livestock is held by small farms. 

Despite the abundance of natural resources and the large number of dairy breeders, the 

dairy value chain development in the region of Bizerte (Tunisia) remains limited. This 

northern agricultural region makes up 25% of the country's farm land area. The soil is 

fertile and rainfall is generally adequate. Forage crops are often planted on both irrigated 

and natural rain-fed farms. Even though conditions are favorable, average annual 

production is as low as 2574 liters / animal / lactation against an average of 8000 liters in 

some European countries such as France and Holland.  

Most farms are small or family-run that practice livestock farming. Milk production has 

not grown to the extent of industrial processing capacity causing that the industry has 

disconnection from local production. In addition, feed prices rose by 210% in 2017, 

hampering dairy production among cattle farmers.  

Another problem is the perishability of milk which requires strict hygienic conditions to 

preserve and transport in order to avoid any bacterial contamination harmful to consumer 

health. The profitability of investing in this sector is often in question because of high 

operating costs and unsatisfactory sales prices. 

On top of all this, milk producers, plant workers and professionals in the dairy industry 

have reported enormous difficulties in marketing milk because of the reduced capacity of 

collection centers, lack of coordination at the processing center, as well as difficulty 

managing excess milk during peak production periods. 

Contracts are often not drawn up between                                                                                          

collection centers and producers. The informal nature of this relationship is perceived as a 

constraint for the general organization of the sector. In addition, subsidies are allocated on 

the basis of volume, regardless of quality, whereas collection centers should play a central 

role in improving the quality of milk. 

In comparing organizations set up at the primary level of production, it is clear that those 

countries which have been most successful in this sector mainly rely on cooperative 

organizations and / or collectors’ associations, both of which are lacking in Bizerte.  
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Laws governing property rights, contracts, and even informal norms differentiate in 

transactions between stakeholders in both cost and quality. Thus, informal rules based on 

trust and reciprocity override any potential gain of using formal rules such as contracts. 

In the dairy value chain, cooperation and coordination are important issues in maintaining 

the sustainability of dairy production. The sector’s activity has broken down due to the 

large number of stakeholders involved in producing milk on a farm:  farmers, collection 

centers, large private producers, service unions, intermediaries, ... This coordination 

problem is strongly linked to the absence of organization between the various agents 

within the value chain, and the fact that relationships are characterized by a lack of trust 

and the absence of formal institutional arrangements. 

Building trust within the network of companies and individuals focused on new products, 

processes and forms of organization can improve the value chain economically, as well as 

change the institutions and policies that influence the behavior and performance of the 

system. 

In the past, Tunisia employed several strategies to develop the dairy sector which enabled 

the country to achieve self-sufficiency in milk in 1999. However, successive strategies 

have brought about recurring problems that remain unresolved. Narrow policies and 

strategies have focused on generating and disseminating biophysical technology, without 

taking into consideration the underlying problems of institutional and socio-economic 

processes. They have also limited both adoption of new technology and development in 

the dairy value chain.  

Institutional arrangements are important to agricultural growth, but they can also help 

overcome market failures and problems of coordination (Eaton et al, 2007). The lack of 

integration by all sides could explain why value-chain analyses have not accounted for 

factors relating to social relations, local history and environment (Jarosz, 2008).  

The most important socio-economic variables that affect the organization, coordination 

and overall performance of the dairy sector are trust and cooperation (Fink et al, 2010). 

According to Ramirez (2013), being member of an organization has a significant impact 

on how quickly new agriculture technology is adopted and therefore plays an important 

role in transferring knowledge. Pali et al. (2013) examined the influence of networking on 

knowledge transfer and technology adoption, suggesting that producers’ knowledge level 

depended on the degree of networking in the community and was critical of promoting 

adoption programs. 
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In rural economies markets are imperfect, contracts are mostly informal and 

incomplete, property rights and land tenure are predominantly customary rules and 

insecure and farmers organizations are at most not functional. These characteristic 

features of rural society resulted in slow innovation processes and therefore hampered 

rural economic development. Previous research has focused on investigating the causes of 

these imperfections which assumes rationality and rational behavior based on pure self-

interest; alternatively, our research investigates the relationship between social capital, 

trust and innovation for rural development. This approach assumes the existence of gaps 

related to the formation of social capital which hinders innovation and therefore 

development. We argue that development in these areas requires a new institutional 

approach based on efficiency. These approaches are crucial to achieve sustainable 

development in rural areas. 

Economic sociology brings economic approaches like utility maximization and game 

theory to the analysis of social situations that are not obviously related to production or 

trade.  

Economic sociology studies economic facts by providing the light given by sociological 

analysis by different methods from those of economic theory, such as surveys, typologies, 

comparative methods… (Steiner, 2001) This approach rests on the process of the 

institutional economics theory of Commons which uses experimental and behavioral 

economics to study the strategies of actors in different situations. In particular, it is used 

to determine the impact of trust and coordination to organize the dairy value chain, to 

study the social cause and effect of economic phenomena and actions. 

One characteristic of the institutional economic of Commons is the collective action. In 

this case, the integration of collective action could be a way for firms to overcome the 

problem of coordination and cooperation between actors, thus ensuring sustainable milk 

production. 

The economy has always been considered a non-experimental science. In just a few 

decades, the landscape of economic research has changed radically. The experimental 

method has profoundly renewed the quantitative economy by expanding the possibilities 

of testing economic theories through laboratory production of controlled and reproducible 

data.  At the same time, it has become a very useful tool in the hands of economists in 

their role as experts for policy makers and companies.  

Kenneth Arrow, Nobel Prize laureate for economics  affirms that "The sources of wealth 

are trust, the trust of economic agents among them, the trust of the people in the quality of 

https://en.wikipedia.org/wiki/Game_theory
https://en.wikipedia.org/wiki/Game_theory
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the goods and the services they make, the trust of the people, trust is what makes national 

wealth "  Continuing the work initiated by Coase (1937), the New Institutional Economy 

(NIE) allowed for a consistent introduction of trust in economic analysis. Behind the 

market or integration debate, there is the question of the most efficient method of 

coordinating transactions. Williamson social capital building in the form of trust, 

networking, cooperation and attributes of farmers’ organizations are derived from these 

features of social construct.  

Our research emphases innovative approaches to build networking and collective action to 

improve farmers’ association performance and overall value chain specifies the 

transactions that will be vertically integrated, there is a considerable development of those 

that take place very exactly between the market and the company, within "intermediate 

forms" (Williamson, 1993), "networks" (Piore and Sabel 1984, Bradach and Eccles 1989, 

Powell 1991). Williamson (1993) recognizes the importance of trust in inter-

organizational relationships. However, he says that trust is a way for each partner to reach 

their respective interests. From then on, calculation, trust and personal interest become 

linked.  

The thesis deals with networking and gaming simulations in the dairy value chain. In our 

research, we used collective action as a methodology in the aim of analyzing the impact of 

different institutional mechanisms in the social network of the dairy value chain. We 

looked at a cooperative strategy by studying the institutional framework and the bilateral 

and collective mechanisms which make it possible to guarantee engagement between the 

actors during transactions. We also wanted to understand the behavior of economic actors 

and the role of different factors such as cooperation and trust in facilitating exchange, 

reducing production costs and improving the quality of milk. 

From this complex situation, the thesis general question is:  how can the institutional 

arrangements and trust improve the performance of the dairy value chain? Two research 

questions have emerged with their main hypotheses. Question 1: How can private and 

public coordination mechanisms be taken into account within the framework to promote 

the Dairy Value Chain? Hypothesis 1: Institutional arrangements based on cooperation 

and trust improve the function and performance of the various links in the dairy value 

chain.  Question 2: What are the factors that determine the choice of different 

commitments between the actors? What is the impact of these factors on the performance 

of the dairy value chain?  Hypothesis 2: New coordination mechanisms based on trust and 

cooperation lead to a change in producers' production strategies.   
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The framework of experimental and behavioral economics is used to study the strategies 

of actors in different situations in order to determine the effect of trust and cooperation on 

the quality of milk and the utilities of farmers using data from the simulation game. The 

game was designed as a specific simulation game to study trust and cooperation in the 

dairy value chain in Bizerte with the GaPSlabs team; a collaboration between KTH Royal 

Institute of Technology, Stockholm, Sweden, and Delft University of Technology. The 

results from the game will be used to derive the utilities as a function of cooperation and 

quality, to find the equilibrium in repeated games (based on repeated Prisoners’ dilemma) 

and to determine factors contributing to cooperation in such games. 

This thesis, entitled "Institutional arrangements and sustainability of the dairy value chain 

in the Bizerte region", is presented in two sections. The first section presents research 

problem, the theoretical framework and methodology adopted. The second section 

describes the quantitative data analysis and results. 
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CHAPTER 1 

DAIRY VALUE CHAIN IN BIZERTE: RESEARCH PROBLEM AND OBJECTIVES 

 

Introduction 

Based on previous research (see Msaddak et al, 2016; Baudoin, 2016; Brahmi, 2016), 

persistent problems face the dairy value chain in Tunisia, namely feed deficit affecting milk 

production, substandard milk quality, lack of organization and general coordination problems 

between the various agents of the value chain. Key players in the value chain are (see H’mad 

et al, 2015): input suppliers, farmers from of various sizes, milk collection centers, 

processors, and public and private organizations. Each of these actors performs various 

value-added activities. At the center of the value chain is the farmer who is responsible for 

the basic activities of rearing, feeding, disease control, and commercial exchanges. All of 

these activities are done via the market or other channels in coordination with actors 

upstream and downstream. Coordination problems arise whenever some markets are missing 

(Krishnan and Winter, 2012). The research problem begins by analyzing the dairy value 

chain at three levels: Micro, Meso and Macro (FAO, 2014) 

1. Value Chain Concept 

Before starting the review and analysis of the dairy value chain in the region to develop the 

research problem, this first section highlights the main concept(s) of value chain. These 

concepts are commodity chain, supply chain, Porter value chain, global value chain, 

network-channel, inclusive business model, food system and landscape approach.  

The chain approach is the oldest of these concepts (GIZ, 2015); it began in the 1950s. 

Initially, this approach focused on optimizing physical product flows and conversion rates as 

part of large-scale processing of commodities, mainly agricultural export products such as: 

Cocoa. The concept has been expanded over time, and today referred to as value chain. 

The 1980s were rich in terms of concept creation: they saw the appearance of Porter's supply 

chain and value chain concepts in parallel, each of these concepts developing approach by 

the industry in different ways. Porter's value chain concept ushered in the term "value chain" 

(Porter, 1985). He highlighted the notion of adding value in competitive markets as a central 

element in the chain of activities between production and consumption.  
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The framework presented in Figure 1 is based on the many theoretical development that can 

be found in the literature (Kaplinsky and Morris, 2002; Lanen et al., 2008; Mowen and 

Hansen, 2011). In short, it presents a system in which the behavior and performance of farms 

and other agribusinesses are determined by a complex environment. 
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Figure 1: Value chain framework (based on FAO, 2016) 

 

2. The dairy value chain in Bizerte 

 

The performance of the dairy value chain in the region of Bizerte remains weak despite the 

abundance of natural resources and large number of dairy breeders. The Bizerte region is the 

main agricultural area of Tunisia with 25% of the country's arable land. It is endowed with 

fertile lands and rainfall is generally more than adequate for forage crops in irrigated and 

natural rain-fed farms. Despite these favorable conditions, the average annual production is 

as low as 2,574 liters / animal / lactation versus an average of 8,000 liters for the same breeds 

in some European countries such as France and Holland and a potential of (see national 

statistics).  

The large number of actors involved in the sale of milk, including collection centers, large 

private or state producers, service cooperatives, and collectors, has led to disfunction in the 

value chain according to the Department of Animal Husbandry and Pastureland (OEP, Office 
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d’élevage et de paturage) which puts out an annual report. The milk collection policies of the 

State are conditional depending on a set of specifications and health certification, so as to 

guarantee the quality of the milk collected; the results remained below assigned objectives. If 

organization at the stage of primary production is compared with that of countries 

performing well in this area, we see that they mainly rely on cooperative organizations and / 

or herders' associations, something lacking in Bizerte according to the National Agricultural 

Bank of Tunisia. (see H’Mad, 2015). 

Institutions and mechanisms, developed using local resources, need to be put in place to help 

value chain stakeholders solve their own problems. 

In a broader context, the importance and complexity of conditions of value chains must be 

understood on three levels:  (i) at the Micro level, the actors or operators of the chain, (ii) the 

Meso level, those who support chain activities and (iii) the Macro level, the policies and 

institutions who facilitate the chain.   

2.1 Micro Level 
 

This is the level that directly concerns the sector and is the subject of this study. The various 

links in the value chain may seem clear but they are in fact characterized by the 

omnipresence of the informal sector which penalizes and hinders the possibilities for 

relaunching the sector. The most significant bottlenecks are essentially in production and 

collection and any short-term intervention should be directed towards those two links.  

The micro level represents the basic value chain associated with the various stages, from 

production to collection to processing. 

• The production: 

In Tunisia, cattle breeding is an important component in agricultural production and in the 

national economy. It has been classified as a priority sector because it generates two strategic 

products (milk and meat). 

In 2017, the cattle herd counted 437 thousand female units, of which 253 thousand were pure 

breeds (57%) and 184 thousand were local breeds or crossed breeds (43%).  
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Table 1: Evolution of cattle herd (2004-2017) (Unit: Thousand females) 

Years 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Pure breed 223 220 220 223 222 224 228 240  259 266 253 

Crossed 

local breed 

231 229 220 216 208 202 196 197  191 192 184 

Total 454 449 440 440 430 426 424 437  450 458 437 

                                                                                   Source: GIVLait, 2017 

Milk production has grown remarkably in recent years as a result of a combination of 

incentives across all links in the value chain. 

Table 2: Evolution of milk production (2004-2017) (Unit: Millions of liters) 
Years 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Milk 

production 

1006 1014 1030 1059 1096 1124 1175 1218 1376  1428 1424 

Source: GIVLait, 2017 

• The collection: 

Milk collection activity is the second link in the dairy value chain. It allows the valorization 

of milk production in addition to its ripple effect on the development of the sector. 

In 2016 nearly 240 collection centers are in operation with a total collection capacity 

exceeding 2.6 million liters of milk per day. The milk collected represents more than 64% of 

the milk produced and the dairy plants source up to 85% of the fresh milk near the collection 

centers. 

Table 3: Evolution of the quantities of milk collected (2004-2017) (Unit: Millions of 

liters) 

Years  2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Quantity 

of milk 

collected 

580 589 602 650 664 709 747 783 848  853 892 

Source: GIVLait annual report, 2017 

• The transformation 

This sector comprises 43 industrial units with a processing capacity of 4.2 million liters per 

day as well as a network of artisanal transformers distributed throughout the Republic. 
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Table 4: Products from milk processing (2004-2017) (Unit: Millions of liters) 

Years 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Milk 378 419 400 456 447 510 509 546  610 600 619 

Yogurt 140 144 155 140 145 145 160 155  160 165 168 

Cheese 110 116 130 120 123 125 135 140  145 145 145 

Other 

derivatives 

40 46 55 44 45 40 46 50  55 49 49 

Milk in 

powder 

12 - - - 10 - - 9.5  5 26 14 

Total industry 680 725 740 760 770 820 850 890  975 985 995 

Source: GIVLait annual report, 2017 

 

These stages of the chain were in crisis in 2015 and 2017.    In 2015, nearly 200,000 liters of 

milk were destroyed daily by collection centers. This waste was caused by overproduction, 

the striking imbalance between market supply and demand, and the lack of collection and 

storage centers and units. 

According to a comprehensive study on the cost of milk production in Tunisia prepared by 

the Tunisian Union of Agriculture and Fisheries (UTAP), the crisis affected the entire chain, 

from livestock farming to production and industrialization. Measures have therefore been 

taken by the government to balance the market. 

With regards to the livestock sector, fresh milk production in the first nine months of 2016 

was 1,181 thousand tons, an increase of 10.5% over the same period of the previous year. As 

for the quantities collected, they rose slightly by 0.3%, the equivalent of 619 million liters, 

thus making up 55.6% of the total production as opposed to 61.3% a year earlier (Central 

Bank of Tunisia, 2017). 

Farmers participate in programs on production development and management or animal 

health, but those programs are not always perceived as useful or educational. Passivity or 

sometimes even hostility towards State intervention is the result of distrust of public service 

initiatives which were not followed through (ONAGRI, 2015). 

The flagrant lack of information and awareness among breeders is due to the fact that the 

agricultural services responsible for animal husbandry and animal health rely more on the 
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territorial administration’s chain of command than on direct contact to better inform the 

“beneficiaries." In addition, breeders lack professional organizations that would represent 

them, provide essential information and ensure that a relationship was formed for 

information and extension. 

Most farmers do not have the training to be able to participate in developing production and 

animal health programs. However, they have so far managed to maintain and develop their 

herds at the lowest possible cost in difficult conditions and an unfavorable environment. 

This type of intervention does not promote the various forms of organization which generate 

technical progress and therefore improve productivity. Besides, they develop the natural 

individualism of breeders and their apprehension of collective action within an organized 

framework (DGPA, 2008). 

2.2 Meso Level 

Meso-level support organizations may include public and private advisory bodies or 

financial providers whose aim is to improve access of all of the various players to 

innovations and services as well as to ensure sustainability. This approach is called the 

"central enterprise approach" because it mainly supports commercial relations between local 

businesses and farms and selected companies, most of them cross-border. However, there are 

many mixed forms which combine these two approaches (Kaplan et al, 2016). 

At the meso level, there are different organizations and institutions that collaborate with 

micro level actors who support them or offer them services in other forms. Professional 

organizations which act as coordinating bodies for dairy value chain actors are the 

Department of Animal Husbandry and Pastureland (OEP), the Interprofessional Group for 

Red Meat and Milk (GIVLait), Regional Agricultural Development Commission (CRDA), 

territorial agricultural extension unit (CTV), Agricultural investment promotion agency 

(APIA), the Tunisian Union of Agriculture and Fisheries (UTAP), the Union of Tunisian 

Farmers (SYNAGRI) and the Tunisian Union of Trade and Industry (UTICA). These 

organizations involved in support services are, for the most part, state-owned.  

Their main roles are to:  

- Support smallholder farmers and build technical capacity.  

- Support organization of the sector, in particular collection and regulation of certain 

centers  

- Set up research and development to study milk quality and how it is affected by the 

farming system and feeding.  
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Mapping the sector flows is just as important as the actions proposed above. Highlighting 

those flows will make it possible for decision-makers to better encourage intervention 

through links in the chain as well as to plan strategically at the governorate level, or the 

master plan. This analysis should also lead to evaluation of profitability at each level of the 

chain as well as point out possibilities for development and integration through spatial 

analysis of the chain. 

2.3 Macro level 

On the macro level, since 1962 the state has put into place strategies which have enabled 

Tunisia to achieve self-sufficiency in milk since 1999. This dairy policy adopted in the 60s 

and 70s has encountered a number of difficulties (Ministry of Agriculture, 2004) such as: 

• Herders’ lack of technical skills in herd management, feeding, reproductive management 

and animal health; 

• Lack of supervision to be able to apply the strategies; 

• Lack of organization of milk collection circuits; 

• Prices imposed on breeders by collectors. 

This policy has resulted in stagnated production while, at the same time, consumption of 

dairy products continues to increase due to urbanization, an improved standard of living, 

greater purchasing power and subsidized consumer goods. 

• Structural Adjustment Program: PASA (Ministry of Agriculture, 1986) 

This program has provided organization to the livestock sub-sector and led to a significant 

increase in production, one that has exceeded all expectations. The aim of this program was 

to: 

-Improve the institutional framework to ensure optimal use of human and financial resources 

and to ensure greater clarity in the respective roles of the State and the private sector; 

- Establish a price and subsidy policy in line with the guidelines of liberalization of the 

economy, focusing on market forces and providing producers with incentive prices for 

commodities; 

-Improve the efficiency of public spending by streamlining the choice of projects and 

actions;  

-Adopt a sectoral strategic approach and a policy of incentives for crops with a comparative 

advantage; and  

-Improving the balance of trade and support services by facilitating private sector action. 
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The structural adjustment policy has mainly contributed to restoring price certainty, 

liberalizing collection and processing, and allowing professional organizations to manage the 

sector.  

Thus, in the 1990s, milk production recorded notable development in the various state, semi-

state and private structures, in line with the expectations of previous policies. Dairy farming 

in urban areas and on small family farms has grown considerably, exceeding the most 

optimistic forecasts, much to the surprise of decision-makers. PASA has thus contributed to 

the development of milk production by allowing the market to function properly, organizing 

collection and setting up short, flexible self-regulating channels. 

• Rebalancing plan for the dairy sector (2004): 

In 2003, the milk sector saw a decline from the previous year with a reduction of 4% in 

production, 6% in quantity collected, 10.8% in the quantity received by dairy industries and 

5.6% in milk produced by industries. 

This was due to several factors. The first was that heifers were no longer imported because 

of health problems in the exporting countries. Secondly, livestock production decreased due 

to a change in feeding techniques arising from natural factors. In addition, a large number of 

breeders got rid of replacement heifers because of the high cost of feed. Nearly 15% of 

heifers were sacrificed in 2003 resulting in a decrease in the number of dairy cattle in the 

following years. Those in the dairy industry also had difficulty paying collection centers. 

Consequently, producers needed funds to acquire increasingly rare and therefore expensive 

feed. 

The plan focuses on 3 components: 

• Improved livestock size, 

• Improved livestock capacity and productivity, 

• Recovery of local purebred cattle. 

An evaluation of the development of the sector from 2002 to 2008 showed that most cattle 

breeding was done on small farms; 83% of cattle farmers had less than five females. In 

addition, farmers were generally 55 or older with a low level of education, thus limiting their 

motivation to develop production techniques and improve productivity, which remained 

below the desired level. There was also a forage deficit due to increased cattle requirements, 

and most breeders did not grow fodder on their farms. The situation became more difficult 

after a significant increase in both feed prices (feedstock for concentrate) and prices of 

locally produced fodder resulting from changes in the cost of private production. The lack of 

organization of markets and slaughterhouses, transport units and dairy product sales made it 
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difficult to launch pricing system programs based on quality and product type. This 

evaluation found that data on the various indicators of livestock productivity was missing 

because of the lack of a system to monitor a representative sample of the different types of 

livestock in the country. In addition, the contract system between the various actors was not 

developed, including for the production and sale of fodder, heifers, milk and other animal 

products. Professional organizations to smoothly run supply and marketing operations were 

also absent and organizations had limited participation in basic activities like supervising and 

monitoring production.  

• Strategic plan to develop the livestock sector (2008-2016) 

This strategy focused on encouraging farmers to breed purebred heifers locally. The goal was 

to reach an average of about 8,000 heifers a year, with the possibility of importing 1,000 

heifers a year to improve the breed. This of course depended on the demand for breeding. 

However, improving productivity through this control program led to 60 thousand heifers in 

2016. This number was 30 thousand heifers at the beginning of the program. It also involved 

stepping up mentoring programs for small and medium-sized farmers. By strengthening the 

large cattle herd management program to include 60000 of heifers instead of the current 

17000 as part of improved extension programs, the aim was to include a higher number of 

cattle ranchers and provide better support by guiding farmers to boost quality at the 

production level, including quality of feed and sanitary conditions. Upgraded collection 

centers and fixed prices of milk according to quality were also included in this plan by 

monitoring more closely the various actors of the dairy chain. 

The evaluation of the dairy sector in 2014 observed that the price of milk at 700 millimes per 

liter was low compared to operating costs and expenses. Cattle theft and contraband became 

common, especially after the revolution. The lack of forage resources led to importation to 

meet consumer needs. The quality of fresh milk was also below standard and the percentage 

of fresh milk collected was only 65% of the quantity of milk produced.  

3 Discussion: recurrent problems 

Analysis of dairy sector strategies has shown that there are several recurring issues. Some 

problems have not been solved yet, despite recommendations that have been made.  

Following the report of UTAP (2014), those issues that should be addressed are:  

-Introducing organization to the sector through contracts, breeding laws, organizing 

collectors, and so forth;  

-Extending the milk collection network; 
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-Promoting high lactation by making a regulatory stock of milk and creating a milk drying 

unit; 

-Managing herders more closely and expanding health coverage of herds; 

-Orienting efforts to improve productivity and quality; 

-Updating the price of milk to match production costs. Despite these recommendations and 

incentives by the State to promote the dairy sector, several problems have persisted which 

have led to dysfunction in the dairy value chain. 

The dairy sector has been bogged down by an unprecedented crisis in recent years. The 

problems affecting the sector include:  overproduction, a striking imbalance between market 

supply and demand, a lack of collection centers, problems storing milk, increased production 

costs, unfavorable climate conditions as well as depreciation of the local currency. 

According to professionals in the dairy industry, the situation is becoming more and more 

alarming. They are calling on the authorities to increase milk prices in the near future in 

order to protect the interests of farmers and save the sector. 

The three biggest issues facing the dairy sector are the problem of storing milk at dairy 

plants, drought for the second consecutive year, and increased productions costs.  

The inability to store or over-storage is also due to the 15% drop in the production of milk 

derivatives in 2015 and the decline in milk marketing. This drop in sales is mainly explained 

by the decline in local consumption, the decision of the Ministry of Commerce to ban the 

export of milk for 9 months in 2015 and European competition (European products have 

invaded traditional export markets for Tunisia). Tunisia has lost its export market shares in 

Libya, Algeria, Turkey, Europe and Saudi Arabia. 

The result is the malfunction of the entire system or of the various cycles of the value chain 

and deterioration in milk quality. 42 million liters of milk were spilled by producers at a cost 

of 31 million dinars for the period from November 2015 to June 2016. 

In addition, continued unfavorable weather conditions have led to a surge in prices and the 

cost of animal feed, resulting in an increase in the cost of production, leading some farmers 

to abandon dairy farming. The crisis affects the entire chain from livestock farming to 

production and industrialization. 

These constraints can be explained by the lack of vertical and horizontal coordination 

between stockholders in the dairy value chain.  

Despite significant potential, the milk sector is strongly characterized by supply uncertainties 

linked to the seasonal nature of production. In addition to these constraints linked to 

production and marketing, there is a low level of horizontal coordination among the actors 
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and an absence of synergy of the various structures involved in the sector. Services at the 

supply chain level are also characterized by a low level of market intervention in terms of 

knowledge, product and price information, and product sales and promotion strategies. 

Strategies for developing partnering competence centers, which would bring together 

research, extension and producers, are being put in place to better understand stakeholders’ 

demands and offer services to develop the sector.  

Strategies to promote local dairy products must be accompanied by appropriate policy 

measures to develop the sector. The policies to be implemented must be oriented towards a 

global approach to the sector to the detriment of sectoral approaches focused solely on 

improving production levels. These policies must involve the organization through a new 

institutional arrangement and legislation that aims to regulate the sector. 

Cross-cutting constraints affect both horizontal coordination as well as vertical integration of 

local dairy sectors and producers’ involvement in the sector's development policy choices. 

Small producers must find their place in the policy-making processes concerning milk 

production through negotiation platforms that integrate their concerns and needs for the 

development of their production activity. The State, NGOs, community, private sector, 

producers, researchers and public administration should consult in choosing dairy sector 

development policies and identifying both types of services for small producers and also the 

financing mechanisms to be implemented. Problems coordinating between the different 

actors can be caused by the absence of professional organizations which ensure smooth 

running of the supply and marketing operations and by limited participation of organizations 

monitoring certain activities such as supervising and controlling production.  

Several studies have shown the role of cooperation and trust in contributing to sustainable 

links between actors in the value chain.  Our research emphasizes innovative approaches to 

building networks and collective action to improve the performance of farmers associations. 

Overall, the value chain specifies the transactions that will be vertically integrated. There is 

considerable development of those transactions that take place between the market and the 

company within "intermediate forms" (Williamson, 1993) and "networks" (Piore and Sabel 

1984, Bradach and Eccles 1989, Powell 1991). Williamson (1993) recognizes the importance 

of trust in inter-organizational relationships. He says that trust is a way for each partner to 

reach his respective interests. After that, calculation, trust and personal interest become 

linked.  
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CHAPTER 2 

 TRUST: AN EFFECTIVE MODE OF GOVERNANCE 

 

Introduction 

The question of trust has been an object of interest to the social sciences for more than a 

century (mention the work of Simmel (1992), Arrow (1974) or Williamson (1993), to name 

but a few). A computational logic (rational trust) sometimes opposes that of gift (relational 

trust) to qualify the spectrum of behavioral logics and the multiple meanings that this term 

covers. Sometimes going beyond a purely strategic conception of trust, the latter has seen a 

renewed interest from socio-economists in recent years [Hardin, 2004; Tazdaït, 2008; 

Laurent, 2012] and invites us to revisit the different attributes of trust in the unique context 

of the dairy value chain in Tunisia. 

The neoclassical economics has focused on the rationality of the economic agent to 

maximize his utility and it didn’t take into account the social phenomenon that needs to be 

addressed. The rational trust approach, developed by Transaction Cost Theory (TCT), is 

widely criticized by New Economic Sociology (NSE). For many authors [Granovetter, 1985; 

Steiner, 1999], the two schools appear to be rivals to shed light on economic coordination 

problems.  

Granovetter’s theory melds elements of the neoclassical economic view, that people are 

rational and must maximize their income, with elements of the sociological view, that social 

milieu shapes behavior. In economic sociology, it may be rational in the long run for an 

economic agent to follow social norms about trading even when those norms had an impact 

on their profits. Francis Fukuyama’s bestseller “trust: the social virtues and the creation of 

prosperity” (1995) build on granovetter’s idea that “trusting social networks confers 

economic advantage on a society by obviating the need for extensive regulation, generating 

spontaneous cooperation and assistance and making economic relations collaborative rather 

than legalistic”. 

However, if we define "economic phenomena" and the "sociological perspective", then 

economic sociology corresponds to this curious mixture - to this hybrid being - which by its 

"object" belongs to the domain of economists and by its “method” to that of sociologists. 

The social network on the market generates trust through repeated interaction and collective 

monitoring, without requiring formal contracts between participants. In addition, the sharing 

of beliefs about the specific way in which economic affairs are conducted (common values) 
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is itself an essential ingredient in achieving the desired level of coordination of economic 

activity. At any given time, the trust that is built between two individuals is therefore a 

mixture of interpersonal relationships and the institutions that support them, and it can take 

place in different time frames, based on repetition or, on the contrary, materialized in the 

moment through respect of norms (Rouchier, 2004).  

The question of how to organize the Tunisian dairy value chain is an important issue for the 

country's dairy industry. There is a consensus that trust is a mechanism that facilitates the 

development of collaborative relationships adapted to contemporary organization (Hosmer 

1995). Trust between traders is the most prominent interpersonal variable (Meijer, 2009).  

Collective actions make it possible to modify the balance of power of production actors, 

particularly small ones, with other actors in the system (or chain), suppliers, customers, 

public institutions, etc. Cooperation and the attainment of a critical mass facilitate access to 

resources, skills, services, markets, new technologies, which firms couldn’t have benefited 

individually. These relations of cooperation and coordination are influenced by a social 

factor which is trust (fink et al, 2010).  

In this chapter we will present the concepts of trust in the different theories. Then, we will 

discuss the dilemma of trust and cooperation and their role in the organization of the value 

chain. All these elements are summarized in figure 2. 
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Figure 2: Theoretical framework 
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1. Concept of trust 

The notion of trust is based on several theoretical and disciplinary fields and covers several 

dimensions of social life. In economics, confidence appears in the literature based on 

questions about the conditions of coordination and the problems raised by the standard 

theory of microeconomics. It was from the 1980s that the systematic use of this concept was 

mobilized through several studies reflecting the diversity of contractual arrangements 

(Williamson, 1985). Arrow himself places trust at the heart of invisible institutions, with 

ethical and moral principles (Arrow, 1974). Polysemic in nature (Laurent, 2012), the notion 

of trust is defined as a container housing different levels of stratification. Lewicki and 

Bunker (1995) differentiate between the English words "trust" or "trustworthiness", trust in 

others who are worthy of it, and "confidence", trust in institutions or the regularity of the 

world. Building slightly different categories, Zucker (1986) distinguishes three forms of trust 

according to their mode of production: rational trust, relational trust and institutional trust. In 

these two slightly different classifications, we can identify relational trust with the English 

term "trust", institutional trust with that of "confidence". Rational trust, on the other hand, 

will often be rejected outside the limits of trust (particularly by the New Economic 

Sociology) and rather seen as an anticipation of the risks of fairly classic interaction in game 

theory in a given informational context (Kreps, Wilson 1982). 
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Table 5: Definitions of trust 

Sources Definitions 

Sheppard and 

Sherman, 1998; 

Deutsch, 1958 

Risk or willingness to invest is essential to trust, trust is evident in 

situations where the potential damage of unsatisfied trust is 

greater than the possible gain than if the trust is fulfilled. 

Trust involves taking risks and some forms of trust are inherent in 

all relationships. 

Johnson-George et 

Swap (1982) 

Willingness to take risks (one of the few characteristics common 

to all trust situations). 

Mayer et al. (1995) The willingness of a party to be vulnerable to actions of another 

party regardless of the ability to monitor or control it. 

Sheppard and 

Sherman (1998) 

Accept the risks associated with the type and depth of 

interdependence inherent in a given relationship. 

McKnight et al., 

1998; Mayer et al., 

1995 

We believe in and are ready to depend on another party. 

Rousseau et al. 

(1998) 

A psychological state that compromises the intention to accept 

vulnerability based on positive expectations of the intentions or 

behaviors of another party. 

Williams, 2001; 

Mayer et al., 1995 

A willingness to rely on the actions of others in a situation 

involving the risk of opportunism 

Hall et al., 2004; 

Lewicki et Bunker, 

1995 

Trust implies a belief that a person does not have to act in an 

opportunistic or selfish way, a belief in congruence of values. 

Gillespie et Mann, 

2004; Gillespie, 2003 

Cognitive refers to the belief about the reliability of the other. 

Emotional trust refers to the importance of the role of emotions in 

the trust process. 

Behavioural trust is based on the behaviour of the other and his or 

her disclosure of sensitive information. 

Serva, Fuller, et 

Mayer, 2005 ; Mayer 

et al., 1995 

It is a belief shared by members of a contact group on how these 

members are prepared to be vulnerable to each other. 
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1.1 Relational trust 

Rational or calculated Trust (Laurent, 2012) is based on computational logic [Hardin, 2004; 

Williamson, 1991, 1993] as most neoclassical economists consider it. Faced with a choice of 

cooperation, actors analyze the marginal costs and gains expected from each action; they 

rationally determine whether or not to place their trust in the success of the cooperation. The 

benchmark is the criterion of efficiency, i. e. the fact of achieving one's objective at the 

lowest cost. The agent may be opportunistic in the event of a defaulting contract or 

information asymmetry. In the context of inter-organizational relations, this trust requires the 

presence of governance systems that specify the rights and duties of agents, which then 

implies the drafting of contracts as complete as possible, where all the elements considered 

key are explicitly mentioned by the stakeholders (Sako, 1998). Trust is strengthened through 

rational calculation that encourages individuals not to cheat because of planned contractual 

sanctions or a tarnished reputation (Kreps et al 1982). This trust can be objectified, for 

example, from the density of the social network (number of existing relationships over the 

total possible number) and a small number of structural holes (Burt, 2007). It is therefore 

very relative and corresponds well to the postulate of opportunistic rationality adopted by the 

Transaction Cost Theory (TCT). Orléan (2000) insists that this confidence, even if purely 

calculated, must necessarily refer to a framework outside the economy. For contractual 

sanctions, for example, it is necessary for there to be a legal system in the agents' 

environment in which the participants have sufficient confidence to believe that breaches of 

the commitments will be punished. This is consistent with institutional trust. Similarly, 

believing in the value of reputation implies the existence of relational trust: there is no real 

independence of rational trust. 

On this basis, it is understood that the cost of a transaction can no longer be limited to the 

exchange itself, but also includes the establishment of guarantees (by formal or informal 

institutions) that secure the participants in the exchanges. The TCT, introduced by Coase 

(1937) and developed by Williamson (1985, 1993, 1994), thus aims to explain by reducing 

the overall costs of exchange why certain organizational forms take precedence over others. 

To understand this theory, it is necessary to first make certain assumptions about agents' 

behavior (limited rationality and opportunism) (Williamson, 1994), but also to design the 

transaction through three attributes - uncertainty, frequency and asset specificity - to which 

two others can be added - connection with other transactions and simplicity of valuation 

(Williamson, 1996). The uncertainty of a transaction may include several dimensions, which 

are generally reduced to the quality and method of payment. A buyer needs to be sure that 
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the product purchased will be of the desired quality, which may be more or less difficult to 

determine and may not even be revealed when the good is consumed (for example, to know 

the origin or manufacturing process, unlike freshness or taste). As soon as the transaction 

involves time-delayed exchanges, a risk arises, such as, for example, for a seller, the risk of 

non-payment. This type of uncertainty can, from a certain point of view, be corrected by 

repeating transactions over time. If seller and buyer often meet, ex-post negotiation can 

commit to quality and the seller can be expected to "repair" the buyer's dissatisfaction with a 

gesture (Rouchier, Mazaud, 2004). Symmetrically, a seller who knows where and when to 

find a buyer is less concerned about obtaining exchange guarantees. The regularity of 

interactions can, on the other hand, produce a dangerous mutual dependence for both parties 

of the exchange, due to the specificity of the assets used (Ghertman, 1994). Assets are the 

means mobilized for production and exchange, in particular technical investment or product 

specialization that may allow economies of scale and time. 

1.2 Interpersonal trust  
 

Relational, interpersonal or embedded trust is perceived as an important social resource that 

allows for better coordination of interactions (Mayer et al., 1995). The establishment of 

common routines generated by frequent and diverse exchanges is one of the main sources of 

generating relational trust (Mangematin, 1998) seen as an investment in social capital. 

Fafchamps and Minten (2002) show that social networks in Africa (built by ethnic 

communities or family ties) play an important role in the smooth running of business. They 

allow merchants to negotiate with each other in a way that builds mutual trust through the 

exchange of information on prices, savings on inspection costs, transaction costs, financial 

advances, etc. This form of trust is therefore clearly different from the previous one, in that it 

is conceived as a deliberate, patient and cooperative investment, rather than through property 

rights and control structures aimed at protecting against the moral risk of the partner. It can 

even be spontaneous and conceived as a gift according to sociologist Georg Simmel (1992), 

with a reciprocal moral commitment from the contractors, because the individual who is 

attributed the trust of others is as committed as the person who granted it (Quéré, 2005). It 

also implies a bet in the fact that the other will be of constant behavior. In order to develop, 

each participant places himself in a situation of dependence on the other and thus takes a 

risk. For this reason, some consider this method of trust creation is related to more complex 

institutional creations (Ariely, 2011). On the other hand, this type of trust goes far beyond 

the framework of economic exchanges and personal interest, because it can have 
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consequences for society as a whole, and sometimes even have a character that may seem 

irrational from an economic point of view when other values are mixed with the commercial 

interest (Laurent, 2012). For some authors (Luhmann, 1988; Lewis and Weigert, 1985), trust 

is a collective attribute shared among individuals through normative and social constructs. 

1.3 Institutional trust 
 

Institutional trust (Williamson, 1993) is thus based on formal systems such as procedures, 

rules, norms (Rouchier, 2004) or informal structures such as societal values (Barney and 

Hansen, 1994). Trust in institutions or systemic trust (Luhmann, 1988) provides a basis for 

the belief that the partner will respect certain social rules and norms, and this promotes a 

sense of security. Structural guarantees objectively reduce risk by limiting the likelihood of 

opportunistic behavior that becomes more costly, and thus promote trust. Trust in institutions 

is not independent of the rational and computational trust described above; it would even 

constitute an escape route from the paradox of interindividual trust described by economists 

(Tazdaït, 2008). It is because individuals cannot always trust each other (in the sense of 

cooperation) that they establish institutions to which they delegate the power of arbitration 

and the power to ensure the smooth running of exchanges (Williamson, 1993). 

The final meaning of trust involves the mechanisms by which agents manage to reconcile 

their contingent interests and develop techniques that allow them to combine their actions 

despite the uncertainty, doubt and confused nature of relationships. As such, trust is a form 

of negotiation, implicit or explicit. It plays a regulatory role. It allows participants to be 

aware of their action and ensures the greatest respect for others. Trust is therefore 

institutional because it makes it possible to set limits to the free action of everyone within the 

framework of an organized social system. Operationally, it is based on a "rationalization" of 

behaviors and alternatives for action. "Neither the objectives nor the motivations of the 

actors are at issue here. They act "rationally" within the framework of constructs that are 

arbitrary. They are prisoners of the means they have used to regulate their cooperation, 

which limit their ability to define new goals» (Crozier, 1995).    

Trust in terms of institutional arrangement expresses a process of socialization based on the 

interplay of interdependence. The action of one takes into account the reaction possibilities 

of the other. Thus, the actors manage to finalize agreements or compromises that serve as 

means by which they can guarantee a certain number of advantages. As Bernoux put it, "trust 

therefore seems to me to be at the crossroads of two main types of organizational 
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approaches, those that start with the actors and their issues, those that are less interested in 

the games than in what keeps them together (the bond of cooperation)" (Bernoux, 1998). 

2. Trust in theory: A review of literature 

 

As mentioned above, the use of the concept of trust is extremely abundant and rich, across all 

disciplines. Many theories focus on trust and lead to contrasting results. 

Today, the academic world is divided between a large majority, which considers that trust 

between the key success factors of innovative developments and those of warning about the 

risks associated with high levels of trust (Castello, 2012). 

Finally, to develop and grasp the lack of dominant consensus between the theories that have 

observed this notion, we should emphasize the importance of heterogeneity of choices of 

each current.  

Understanding trust in the economy is an essential issue from a theoretical as well as a 

practical point of view. First, it raises the question of the borders of the companies by using 

the collaboration or particular benefit of a transaction. 

Many economic theories assume that individuals pursue only their personal interests, as 

homo economicus is driven only by no social objectives. Adam Smith admits that interest is 

an overriding notion, because it affirms the superiority of freedom as the condition for the 

existence of public wealth leading to the social optimum. In The Wealth of Nations (1776), 

he eliminated the need for a virtue necessary for the proper functioning of the economy. He 

does not deny the need of others, but notes, as a liberal, that goodness and virtue are not 

natural and not necessary for exchange, therefore, mistrust becomes the basic assumption for 

behavioral analysis of individuals as agents. 

John Maynard Keynes emphasizes in the General Theory of Employment (1936) the role 

played by confidence in the future state of affairs to ensure that they take place in the present 

moment. Even if for Keynes, the individual remains opportunistic and calculating, he cannot 

act without anticipate, because the present determines its future gains and it becomes 

necessary to have confidence in the future. 

The understanding of this concept has therefore been examined in the case of several 

movements economic, in particular through transaction cost and game theory. 

Therefore, it is only logical to state, without claiming to be exhaustive, that the economic 

theories on which trust research has been based are: 

* Transaction cost theory 

* The theory of inter-firm cooperation 
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* The theory of quasi-integration 

* The agency theory 

* Game theory. 

3 Role of building trust in the dairy value chain 

 

In the value chain, partnerships and linkages need to be analyzed in their historical and 

contemporary context, for this context greatly defines the possibilities and necessities to 

build trust, especially when rapid change occurs. The context includes the policy, the market 

and the commercial conditions and the challenges they present, as well as other factors, such 

as the socio-political environment and the natural resource.  

The four main elements of the framework include: 

1. The key actors, the roles they play, and the activities in which they are involved, focusing 

on the diversity of public and private sector actors and the relevance of their roles. 

 In the milk value chain, these actors are input suppliers, farmers, milk transporters, 

collection centers, the dairy industry, support organizations. 

2. Attitudes and practices of key actors, with emphasis on work methods such as 

collaboration, traditional roles, potential inefficiencies, trust models, risk taking, and the 

existence of culture of innovation. 

In the milk value chain, relationships between actors are characterized by a lack of trust. 

Indeed, stakeholders in the value chain develop opportunistic behavior to reduce transaction 

costs. 

These actors lost trust in public support organizations because of the failure of the dairy 

strategies implemented for the reform of the dairy sector. 

3. The effects and characteristics of interaction models, with emphasis on formal and 

informal networks, linkages and partnerships, inclusion of the poor, and the existence and 

functions of potential bodies (sector) coordination and stakeholders. 

In the milk value chain, transactional relationships between actors are informal. They are 

characterized by a lack of formal institutional arrangements such as contracts, associations, 

cooperatives... 

On the other hand, small farmers sell milk on the farm to reduce transaction costs and 

collectors sell milk directly to consumers. These actors must be included in the milk value 

chain to reduce poverty by promoting the sustainability of milk production. 
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4. Enabling environment (policies and infrastructure), with a focus on the role of science, 

technology and budget concerns; the role of farmer and other organizations in defining 

research and innovation issues; and the importance of legal frameworks. 

For dairy policy and strategies, we notice in recent years the presence of recurring points, 

hence the persistence of problems in the dairy sector. This failure of dairy strategies is due to 

the lack of collective action in the implementation of reforms. 

In each point we cited above, the role of trust remains essential for the sustainability of the 

dairy value chain. The high level of trust among partners leads to cooperative behavior. 

Indeed, trust can promote flexibility, solidarity and the exchange of information and products 

between the different actors in the value chain. In addition, cooperation is subject to risks, 

these risks could be reduced when trust is high (Lui and Ngo 2004, Poppo and Zenger 2002). 

The credibility of exchange partners is therefore centered on their reputation of past 

transactions. Indeed, farmers and processors invest in specific relationships to ensure their 

supply and disposal of their products, especially since not all actors in the value chain offer 

the quantity and price guarantees but also the quality of the products. This reputation is 

acquired through behavior over time with the repetition of transactions between partners 

[Williamson, 1993; Brousseau et al., 1995; Dasgupta, 2000]. 

For example, the existence of the third-party milk transporter improve this trust. The implicit 

nature of the contractual relationship also makes it difficult to apply sanctions for deviant 

behavior. Organizational innovations play an important role in setting up formal coordination 

arrangements. 

 A system of inter-relationships has evolved between certain variables that influence 

individual decisions in favor or against collective action. They are grouped in four 

dimensions: (a) formal political parameters, (b) effective institutional parameters, (c) the 

characteristics of the group of actors, and (d) the characteristics of the resource and the 

infrastructure parameters. If these determinants are analyzed in the context of transformation, 

the variables specific to the transformation can be distinguished: the incongruity of formal 

and informal rules, the asymmetry of information and opportunistic behavior preserved 

through power strategies, and the deterioration of social capital (Ik-Whan G. Kwon et al, 

2004). 

 Lack of trust among community members has a crucial impact on the evolution of credible 

engagement, which is a prerequisite for collective action. 
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Despite these benefits, interaction and coordination have been difficult to achieve for the 

same reasons that hinder collective action as opportunistic behaviors; lack of trust, 

incentives; and difficulties in enforcing the rules. 

 Interaction and coordination are important to build trust but it is also hampered by 

segmented markets, different technological regimes, lack of collaborative cultures, 

inappropriate incentives, weak channels of communication, lack of capacity and insufficient 

innovation (The World Bank, 2012). 

The creation of trust through a process of mutual learning facilitates collaborative attitudes 

and the monitoring of the behavior of others (Olsen, 1965 cited in Gordon and McCann, 

2000). Mutual learning can be seen as an empirical and progressive process, where actors 

interact and access the capacities of their partners. This suggests that one should start with 

low-risk activities and then move on to more complex ones as mutual trust develops (Ceglie 

and Diani, 1999). Ballou (2006) insists of the importance of collaboration and trust in the 

supply chain management discipline in the future: “Logistics curricula transforming to a 

supply chain curricula should be expanded to include the subjects of relationship and trust 

building.” The lack of this creates a research gap in the supply chain literature despite of the 

vital parts of trust and relationship in supply chain collaboration.  

In addition to neglecting the importance of the concept of ‘trust’ in value chain literature, 

there are also several conflicting views on defining trust. On the one hand, there is the 

calculus-based view, which relies on the traditional transaction-cost economics (e.g. Suh & 

Kwon 2006; Williamson 2008). On the other hand, a great variety of value chain literature 

recognizes a more holistic, interdisciplinary and multidimensional view on trust as a 

temporal knowledge-based phenomenon (McAllister 1995; McGrath and Sparks 2005; 

Ballou 2006; Fawcett et al. 2012; Müller 2014).  

4. Cooperation and trust 

 

On the basis of several theoretical proposals, a number of empirical studies have been carried 

out try to understand the most precise way of: how trust is built. To do this, Loomis (1959) 

suggests that trust among partners should be based on built through four types of 

information: 

- The intention to cooperate. 

- The expectation that the other partner will also cooperate. 

- Conflicts or revenge in case of non-cooperation. 

- End cooperation if the partner does not cooperate. 



 

29 
 

His study reveals that the more information the negotiator uses, the more categories of 

information he uses the more his partner will perceive him as a trustworthy person, which 

will promote the cooperation of the partner. 

4.1 Trust-based partnership 
 

A trust-based partnership can be benefic for the two parties: stability, lesser organizational 

conflicts, and inclination and intention of working together and sharing information as well 

as benefits (Sahay 2003). Lewis (2000) states that the lack of trust is the most important 

reason why relationships between farms are not working as well as they should. Therefore, 

trust-building should be emphasized when building strategic relationships.  

To build trust in the value chain, the parties have to value the benefits and costs of the 

cooperation. The effects of cheating and staying in the relationship should be determined 

(Sahay 2003). The parties have to be convinced that their targets are consistent with each 

other and the incentives to collaborate, not deceive, are high enough for each party.  

Secondly, the reputation should be examined for the trustor to be convinced about his 

benevolence. This underlines again the fact that trust and reputation can be seen as a “track 

record” of past success of the firm. 

In the literature, interpersonal trust appears to be the legitimate anchor of trust (Lewicki and 

Bunker 1996, Williams 2001). Defined by both Luhmann (1979) and Giddens (1990) and 

Zaheer et al. (1998), it characterizes the trust placed by individuals in other individuals. 

Perceived as an important social resource that facilitates cooperation, it allows for better 

coordination of interactions (Mayer et al., 1995). This type of trust refers, among other 

things, to the notions of dependence and vulnerability of one individual over another, 

because individuals are not in a balanced relationship of power (Ring and Van de Ven, 

1994). Sako (1991, 1992) refines this typology by distinguishing between two levels of 

interpersonal trust: intentional trust and competence trust. The first level of trust suggests 

that a person trusts another because he believes that he will respect his commitments without 

showing. The second level suggests that a person trusts another because the latter has the 

required skills and abilities. 

The importance of interpersonal trust in cooperation and exchange has been highlighted by 

many contributions (Arino et al., 2001, Dyer 1997, Ring and Van de Ven 1994, Zajac and 

Olsen 1993, Zucker 1986). These authors show the interest of engaging in processes where 

trust and cooperation will mutually enrich each other. The benefits of trust put forward in 

trade are reducing transaction costs related to the birth of trust. This influence, recognized by 
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Williamson 1985) has been highlighted by various contributions (Dyer, 1997). This decrease 

in costs is largely correlated with the changing role of information since the degree of 

proximity of interpersonal relationships influences the quality and quantity of information 

exchanged by individuals (North, 1990). In addition, value creation (Arino et al., 2001, Zajac 

and Olsen, 1993) increases with trust between the parties. A virtuous circle is set up in which 

partners are encouraged to act in the common interest. 

Trust then plays a determining role in the exchange since it then becomes a governance 

mechanism (Dyer, 1997), partially replacing the formal control structures. Therefore, this 

substitution is fundamental: it demonstrates the strength of relational trust in the management 

of inter-organizational exchanges. But, whether trust is rational or interpersonal, it is also 

based on institutional aspects such as reputation, ethnic origin or insurance in legal systems 

(Mangematin, 1999). In addition to interpersonal content, there seems to be an institutional 

facet of trust. 

According to Rousseau et al. (1998) a consensus exists to recognize that risk and 

interdependence are two necessary conditions for the development of trust. Risk is the 

trustor's assessment of the probable loss he or she incurs by trusting the trustee (Chiles and 

McMackin, 1996). It is only in a situation of uncertainty (therefore of risk) that trust appears. 

Sheppard and Sherman (1998) point out that the nature of risk and trust varies according to 

the degree of interdependence. 

4.2 Inter-organizational trust 
 

Inter-organizational trust is defined by Zaheer et al. (1998) as "the trust granted by the 

members of an organization to the associated organization". In other words, inter-

organizational trust goes beyond the interpersonal relationship to embrace the partner 

organization with which an exchange takes place. For Livet and Reynaud (1998), this is a 

trust in which the members of a group involved in a collective action consider it reasonable 

to engage. Inter-organizational trust involves at least two organizations as legal persons. Like 

interpersonal trust, it nonetheless involves individuals. However, we must remember that 

trust is not built "out of nothing" (Mothe and Ingham, 2000). According to Kœnig (1994), 

inter-organizational trust is constituted by a web of interindividual expectations that extends 

at the interorganizational level. It is therefore gradually that trust spreads through the 

organization and grows. 

This trust leads to cooperative behaviors (sometimes even between competitors) and 

collective learning. It builds long-term relationships and builds a connected network of 
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relationships around which the ecosystem operates smoothly and efficiently (Oviatt and 

Mcdougall, 2003). It can have as determinants reputation, skills, past experiences, the 

relative power of dependency parties and other aspects specific to the nature of 

organizations, such as size and culture (Koenig C. and van Wijk G., 1992). As with 

interpersonal trust, it develops during business relationships and manifests itself in such 

elements as good faith, benevolence, compliance with rules without the need for formal 

control, and adoption of cooperative behavior rather than opportunist. Note that only recently 

has research begun to worry about the process of deteriorating inter-organizational trust (Bell 

et al., 2002). Lewicki and Bunker (1996) have examined the deterioration and reconstruction 

of trust over time, but their work has not yet been empirically applied (Bell et al., 2002). 

This vulnerability of the member in front of the cooperative is very real since depends on it 

both in terms of income and information. It is this uncertainty about the behaviors of one part 

of the exchange that makes trust in the attitudes and behaviors of the other party (Kollock, 

1994). 

Like Hansen et al. (2002) or Morrow et al. (2004), we retain the theoretical perspective that 

focuses on the mental and psychological process that determines the member's decision to 

trust the cooperative. The decision to trust depends on processes that can be both thoughtful 

and cognitive or emotional and emotional (McAllister, 1995). 

The cognitive component of trust is based on a thoughtful and rational analysis of the "pros 

and cons" of the decision to trust. It is motivated by a calculation of benefits and risks to 

maximize expected gains or minimize potential losses from interaction (Erdem and Ozen, 

2003). Thus, members will choose to trust their cooperative based on what they consider to 

be "good reasons". This choice will depend on the information they have about the partner 

and will be based on their beliefs about their competence, reliability and reliability. The 

affective component, on the other hand, is based on more emotional and affective 

relationships between the parties. "People are emotionally involved in the relationship of 

trust showing sincere and particular attention to the well-being of others "(McAllister, 1995). 

They believe that their feelings are reciprocal (Erdem and Ozen, 2003). Thus, if the 

cooperative shows the attention to members and shows a strong concern for them, members 

will show trust. For McAllister (1995), the two components of trust, cognitive and affective, 

although distinct because they have different antecedents and consequences, are 

complementary. Indeed, farmers can trust each others because it is competent, reliable, and 

serious to make the best decisions and also because they feel a certain emotional attachment 

to it (Hansen and Morrow, 2003). 
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Like trust, organizational involvement is an attitudinal construct that helps to explain a 

relationship between an individual and an organization (Meyer et al., 1993). 

Several studies show that involvement is determined by trust. Some report only a positive 

connection between emotional involvement and trust [(Aryee et al., 2002); Tan and Lim 

(2009)] or between calculated involvement and trust (Hrebiniak and Alutto, 1972). In the 

cooperative context, recent work shows the mediating role of organizational involvement in 

the link between trust and farmers' participation in the government of their cooperative 

(Barraud-Didier et al, 2012). Borgen (2001) also shows that there is a link between trust and 

the identification of members in their cooperative, the identification covering part of the 

affective dimension of involvement, defined in the sense of Meyer et al. (1993). Similarly, 

Hansen et al. (2002) found a link significant difference between the trust placed in the 

management and the cohesion of the cooperative members whose scale of measurement 

(Bollen and Hoyle, 1990) is very close to the affective dimension of involvement. 

4.3 Trust and inter-firm cooperation 
 

Baudry (1995) and economists today tend to distinguish three forms of inter-firm 

coordination: market rules, organizational authority and cooperation based on trust. The use 

of the latter concept is justified by the presence of risks, which are all the higher as the 

duration and complexity of the relationship of exchange are high (Billette, 1999). In this 

context, co-development contracts, generally based on short contracts, require trust where the 

behavioral norms and capacities of the actors play a central role (Bidault, 1998) 

The characteristics attributed to trust (for example, for Hosmer (1995), integrity, loyalty, 

competence, openness and continuity) can be, in some cases, sources of direct or indirect 

measures of trust. It is also possible to find proxy variables of the presence or absence of 

trust by analyzing the parties' expectations in the contracts. Barney and Hansen (1994) 

assume that there is more trust when the parties do not form a joint subsidiary, a variable 

taken up by Gulati (1995). Others have studied the actions taken by firms in the absence of a 

contract. In the work on inter-organizational cooperation, trust rarely appears to be a key 

factor in the development of inter-organizational cooperation. 

A dependent variable, but essentially as a variable to be explained, either in terms of the 

performance of firms or their governance structure. There is no single measure of trust today, 

nor is there a case study specifically dedicated to trust. The measures used by the authors, 

particularly in quantitative research, are mainly drawn from the psychosocial literature with a 

strong emphasis on the interpersonal aspect (Gulati, 1995; Zaheer, McEvily and Perrone, 
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2003). In this cooperative context, the need to integrate the contributions of the different 

disciplines seems even more important since there are different levels of analysis: individual, 

group, firm and institution. This is the justification for our approach, which integrates 

contributions from psychologists (who work mainly on individuals and sometimes the 

group), sociologists (group and society analyses) and economists (individuals and large 

firms). 

The different types of trust and their dynamic evolution during cooperation are subject to 

different approaches: 

- Some authors, such as Koenig (1999), believe that trust evolves from an individual 

goodwill to a system of inter-institutional expectations; 

- For others, the relationship begins with signals based on institutional trust (Mangematin, 

1998). 

Neither of them is right or wrong; changes in trust depend on the context of each situation; it 

seems difficult to draw general conclusions about the forms taken by trust in inter-

organizational cooperation. 

4.4 The organizational model of "trust - cooperation" 
 

Trust is the basis for the dual use of cooperation as a means of relationship that gives 

substance to the organization. This is the whole point of combining the two concepts, but it is 

also very ambiguous. Trust is then considered as the necessary factor for building "open" 

collaborations, i.e. not finalized. 

The nature of the relationship informed by the categories of "trust - cooperation" ultimately 

leads to magnified compliance from an "optimistic" perspective. 

That of the bilateral relationship which, through the categories of "trust - cooperation", leads 

from the concept of agent to that of actor, the expression of will being necessary - on both 

sides, to build the relationship. 

That of the "plural" relationship for which the organizational model in "trust - cooperation" 

marks the project of the occultation of the relational apparatus constituting the organization. 

It is also the project to refuse to think about non-cooperation and domination and it is also 

the positive valuation of relational sympathy. 

The organizational model of "trust - cooperation" marks the project to enter the categories of 

the informal. Trust, in its organizational dimension, makes it possible to distinguish the 

"passive" version - trust "goes without saying" as a presupposition, from the "active" trust 

which would thus have the vocation to be built and managed. Trust is about meeting people 



 

34 
 

you can trust. Organizational trust then underlies, in a way, the project of a permanent 

situation of creating meetings with trustworthy people and the focus is on the situation 

beyond the people. This is the perspective of building habits. It is also an indication of the 

prospect of building a set of organizational virtues in which trust is at least one of them. 

But how is the shift from trust to cooperation occurring? Wouldn't the promotion of such an 

organizational model be representative of an ideological project to hide the hierarchy? Trust 

would appear here in a way "residual" as a kind of residue of the organizational amalgam. 

Trust then constitutes a form of desire to conceal or control organizational risk, whether it is 

the risk of coordination, the risk of opportunism, the cognitive risk or the risk of legitimacy 

inherent in agents' representations. Trust is then a project and an expression of honesty, 

recognized competence and respect for the rules. Organizational trust is then built in 

conjunction with equity, commitment to the exercise of assigned responsibility and expertise. 

Conclusion 

The economy has always been considered a non-experimental science. In just a few decades, 

the landscape of economic research has changed radically. The experimental method has 

profoundly renewed the quantitative economy by expanding the possibilities of testing 

economic theories through laboratory production of controlled and reproducible data. But it 

has also made it possible to reveal in a more inductive way the existence of previously 

unknown factual regularities while contributing to the development of new theories able to 

account for them. At the same time, it become a very useful tool in the hands of economists 

in their role as experts for policy makers and companies. 

The cooperative aspect of economic behavior has been relatively neglected in the different 

development policies of the dairy value chain. Economists speak of competitive theory of 

pure and perfect competition. There is no corresponding development of cooperative theory, 

of pure and perfect cooperation, (Alderson, 1965). 

One of the most salient factors in the effectiveness of our present complex social 

organization is the willingness of one or more individuals in a social unit to trust others. The 

efficiency, adjustment and even survival of any social group depends upon the presence or 

absence of such trust (Rotter, 1967) 

In our research, we will study trust taking into account these two definitions. The purpose to 

conduct this research is that despite of the important role that plays trust in the sustainability 

of value chain, there is a lack of profound research in this field.  A greater comprehension of 
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this matter will essentially lead to a better understanding of the dynamics of value chain 

integration and thus to managerial implications for increasing business performance. 

The research problem and gap of this thesis are that the important dynamics of trust-building 

is not known well enough in the value chain context. 
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CHAPTER 3  

METHODOLOGY: SOCIAL NETWORK AND GAMING SIMULATION 

 

 

Introduction 

In this chapter, we present a diagnosis of the value chain starting from the dairy 

characteristics, the external environment, the institutional arrangements, coupled with the 

group characteristics and networking. This allows to study cooperation among stakeholders 

and building trust between them. In this case, our output is a better and sustainable 

production of milk. We use focus group sessions to understand these characteristics and 

analyze the social networks to predict the acceptability of the cooperative solution and 

arrangement. 

Therefore, in this research, we have analyzed some presuppositions that seem important to us 

before presenting the economic analysis using the rural participatory appraisal and the social 

network analysis 

As mentioned above, when we are dealing with socio-economic issues traditional ways to 

collect data (surveys,…) can’t show the real behavior of farmers and the factors that 

influence their decision making especially when we are dealing with trust and cooperation. 

In this direction, we developed a methodology that adopt a collective action and allows to 

breeders to be in interaction during the experiment.  

Indeed, experimental economics consists of experimenting with individual and / or collective 

economic behaviors, and statistically analyzing the results. It is a science in development, 

rewarded in 2002 by two winners of the "Nobel Prize" in economics, Vernon Smith and 

Daniel Kahneman, pioneers in the application to economics of experimental methods used in 

psychology (Petit, 2013). 

In our research, we use two types of methodology. The first is diagnostic tools and mapping 

of the dairy value chain. In the second type, we developed a gaming simulation that we 

linked to the game theory in a framework of experimental economics.  

1 Participatory rural appraisal 

 

To create an innovation system, we will begin by identifying the characteristics of the region 

through the Participatory Rural Appraisal (PRA) approach, which uses a set of participatory 

techniques, mostly visual, that allow evaluate group and community resources, identify 

problems and rank them hierarchically, and evaluate strategies for solving them from a focus 
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group. Some characteristics of the PRA make it a particularly good tool for learning and 

solving problems among the rural poor: 

• It encourages participation and group discussion 

• The information to be processed is collected by the members of the group themselves 

• It uses the graphic expression, usually outside or on the ground, using images, signs and 

materials found on site 

• Once expressed, the information is transparent rather than hidden - all members can 

comment on it, review it and critique it. This makes it useful to check and compare the data 

collected. 

Interviews are among the most used techniques in the PRA to obtain the required 

information. They can be in the form of individual interviews, interviews with key 

informants, community interviews, focus groups etc. 

The interview technique practiced during this work is essentially focus group discussion. As 

a result, it will be sufficient later to develop only this concept among the maintenance 

techniques mentioned above. 

1.1 Focus group 
 

The focus group helps to evaluate the behaviors and decision-making of the different actors 

from a structured focus group involving stakeholders in the milk value chain. 

Focus groups are used to evaluate and determine a common interest based on the perceptions 

and ideas of the actual or potential actors. 

Indeed, the focus group allows to: 

• Understand the habits of the actors with regard to certain situations. 

• Identify and evaluate the actors' reasons for choosing the marketing channel, or the factors 

that add value to decision making. 

• Evaluate marketing concepts and stakeholder strategies. 

Focus group interviews are in fact a form of group interviews that address a specific theme 

by confronting a group. It contains about fifteen people under the slight guidance of a 

facilitator who discuss a particular topic in detail. The focus group is the most appropriate 

technique for extracting information from a basic level concerning a specific problem or 

intervention. And this from the opinions and ideas of people in maintenance. This type of 

discussion reveals the perspectives, attitudes, agreements and reactions of stakeholders. 

Group interviews are cost-effective. They can be put in place quickly and stimulate 

diversified reflections. 
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Sometimes formal / informal leaders and influential individuals dominate the discussion. 

This may inhibit the interaction of individuals. It should be noted that focus groups are not 

established with the intention of reaching consensus. They can lead to decision making or 

agreement on a specific action but that is not its purpose either. The idea is to trigger the 

interaction between the participants and induce a multitude of opinions. 

The focus group discussion is used to gather descriptive data on stakeholders. It makes it 

possible to evaluate the needs, the constraints and the priorities of the actors. Its main asset is 

that it allows the interaction of a large group of people in a short period of time. 

1.1.1 The conditions of a focus group 
 

In order to achieve good results, the focus group needs to be well planned. First, it must be 

clear what kind of information is needed and who should be invited to participate in the 

interview sessions. This may require qualitative research before proceeding to focus groups, 

to specify the different stakeholders in the value chain. 

Here we will work with small and medium dairy cattle breeders, hawkers, collection centers, 

the dairy industry, support organizations and backpackers. 

A "normal" environment should work just as well, as long as the room is inviting and 

participants are able to sit in a way that allows all of them to see and hear each other clearly. 

For participants to feel comfortable and participate well, it can be helpful to provide 

refreshments and snacks - ensuring that they do not interfere with group interaction and 

distort (research results a point where it is particularly important when products are 

sampled). 

For the group focus, it will take place at the regional breeding and grazing office of Bizerte 

in good conditions. In order to obtain all the necessary information, each focus group session 

must be well structured and the key issues that will be addressed in a logical order should be 

examined. 

1.1.2 Facilitator 
 

The role of the facilitator is to ensure that this predefined structure is followed during the 

session, without the participants reporting. 

The facilitator must have an assistant, who will help him to organize and distribute 

documents. This person should also take notes on a board during the session, in a legible 

handwriting, and remind the facilitator if key questions are omitted in error. 

A focus group session should not last more than an hour and a half. Meetings should be 
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scheduled at a convenient time for participants to avoid the risk of participants feeling rushed 

or leaving early. 

1.1.3 The course of the sessions 
 

A good introduction to the meeting is important because it makes participants feel 

comfortable and encourages them to share their ideas. Anyone must introduce themselves by 

simply saying their name and profession. 

During the introduction, the purpose of the meeting and the "rules of the game" must be 

explained: each comment is welcome because it is important to collect different points of 

view. People's opinions will not be judged. 

The focus group is mainly focused on the analysis of the innovation capacity in the milk 

value chain and the structural conditions foreseen by the agricultural innovation support 

system. A focus group methodology facilitates the different groups of stakeholders to - 

individually and in homogeneous and heterogeneous groups - identify, classify and analyze 

the constraints of innovation in the milk value chain. 

The objective of the focus group is to identify constraints, categorization of constraints, and 

the exploration of specific and generic entry points for innovation. 

Indeed, the focus group should be oriented towards the following themes: 

• The constraints that actors face with dairy policies, research, education, extension and 

training. Participants are asked if they have an idea and their opinion on key issues related to 

livestock development programs and strategies, structural elements and systemic issues. 

• Problems with different levels of government (eg national, regional, district) and their 

proposals to address these issues. 

• Participants discuss the different constraints they face along the milk value chain. 

For example, the level of satisfaction with input suppliers, financial services and marketing 

services and how they deal with these issues and what defines their marketing path choices 

as well as the suggestion of a arrangement to solve these problems. 

• Participants discuss problems that can be solved within the value chain or can’t be solved in 

collaboration with different actors. 

• Participants give their opinions in the proposal to form associations allowing cooperation 

and coordination between the different actors of the dairy value chain. 

The participants give their opinions in the proposal to form associations allowing 

cooperation and coordination between the various actors of the dairy value chain. 
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1.2 Ranking and scoring 
 

Ranking and scoring require the evaluation of the relative importance of the different points. 

The usual ranking involves arranging the points in order of importance while the notation 

assigns a value or a note to a specific point. The actors classify and note the different points. 

The pre- and post-scoring concept reflects the situation prior to setting up the platform to be 

compared to the situation after or after the event. 

There is simple ranking, peer ranking and wealth ranking. Our methodology has considered 

to practice two types of ranking that by pair and that of wealth. However, the ranking of 

wealth did not succeed in Mateur or Utique, so we dropped this ranking. 

1.2.1 Peer ranking 
 

This tool is used to extract the relative importance related to a problem list by the breeders. 

This type of classification is used in our case to classify the most important constraints by 

breeders and thus assign a score to each constraint. This note is calculated by counting the 

number of times each constraint was ranked higher. Thus, we obtain a matrix of notes. 

1.2.2 Diagramming 

Diagramming is a visualization tool that plays an important role in the analysis of data from 

the platform. It allows the presentation of information and complex processes to present 

themselves in a simple way. Alphabets and illiterates can both participate and make a 

meaningful contribution. Many people find that images are easier to understand and 

remember than texts. Drawing diagrams shows the relationships and connections between 

different concepts or variables more clearly and immediately than a text. 

The commonly used diagrams are: 

- Dimension: Diagram 

-Space: Transects 

-Time: Calendar seasoning, daily activity calendar, chronological trends, historical profiles. 

-Relation: Flow diagram, Venn Diagram 

-Decision: Decision tree, innovation tree 

-Constraints: Tree of problems 

As part of this final project, we chose to develop the two relationship diagrams. 

• Flowchart 

Flow diagrams expose the causes, effects, and relationships between key variables. These 

diagrams are very variable. The most common diagram is the problem diagram cause. The 
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latter is highly useful when analyzing problems. 

The analysis of this diagram makes it possible to expose the relations between the identified 

problems. 

• Venn Diagram 

Venn's Diagram shows the key organizations and individuals in a community and their 

relationships and importance in decision-making. These diagrams are developed to facilitate 

understanding of the relationships between stakeholders. They demonstrate breadth or 

overlap in decision-making and collaboration. This diagram is very useful for identifying 

collaborative partners in the value chain. The source of the information is the focus group 

discussion. 

The keys of the Venn diagram: 

- Separate circles mean non-existent contact. 

Adjacent circles mean that information is transmitted between actors. 

-A small overlap means some cooperation when making decisions. 

-Large overlap means considerable cooperation when making decisions. 

-The volume of the circle indicates the importance. 

-The distance from the center circle indicates the relative importance of the actor compared 

to the breeder. 

1.3 Social network analysis 
 

A social network is a set of actors (individuals, groups or organizations) connected by social 

interactions. Each actor of the platform is simulated at a node to which the other actors of the 

network are linked. 

At each link a weight was assigned based on the actor analysis matrix weighting. The length 

of the links is not significant but the thickness of the link is the one that expresses the weight 

of the interaction. The grouping of actors around a given node makes him a main node. The 

actor represented by this node manifests a high integration in the network. 

“Social network analysis is a research methodology that focuses on relationship between and 

among entities, and on the pattern and implications on these relationships” (Guillemois, 

2013). Social network theory is becoming more popular in data analysis as it enables to 

develop a more detailed understanding on the causality effect through analyzing how entities 

(being individuals, subject, organization, etc.) relate to each other. This capacity to 

understand and calculate network related data is of particular interest for research focusing 

on value chain as the chain is a network. Understanding how entities composing this network 
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are able to influence the value along the chain contributes to value chain analysis. 

At an organizational level, studies have shown that strengthening organizational networks 

can strengthen the private sector (Lyon, 2000). This literature on value chains for specific 

commodities also emphasizes bonding connections among producers, for example but more 

critically on building linkages vertically along the value chain, from producer to processor to 

distributor to exporter (da Silva and de Souza Filho, 2007). 

Social networks facilitate information flow, build social capital, confidence and trust and 

create preparedness for change, lowering barriers to forming new linkages and thus have 

broader objectives (Hall et al. 2006). Many studies, comprehensively reviewed in Rogers 

(2003), argue that social networks are vital in technology adoption as networks serve as 

information channels and as avenues for learning. Moreover, social structure especially in 

the form of social networks, affects economic outcomes in such a way that it affects the flow 

and the quality of information (Granovetter 2005; Hartwich and Scheidegger 2010). Social 

networks are very important to smallholder, resource-poor farmers, who depend more on 

informal than formal sources of information whose information needs are often not 

addressed by formal extension services (FAO 2018; World Bank 2012). In addition, 

leveraging farmers’ networks would not only be very time efficient, Literature review 

Amlaku 2013 it could also be very cost effective, in the sense that these social structures 

already exist and would not have to be constructed artificially, as in other extension 

approaches (Matuschke, 2008).  

In fact, dairy value chain contains a large number of intervenient. Each actor has his own 

beliefs and culture different from others. This personal character influences the relationship 

between stakeholders and affect transactions between them. This is show the importance of 

social network to maintain the organization and the stability of the dairy value chain. 

Certainly; several empirical studies exhibit that social networks considerably influence the 

adoption decision of smallholders (for example, Baerenklau 2005; Bandiera and Rasul 2006; 

Conley and Udry 2001; Matuschke et al. 2007; Munshi 2004; Spielman et al. 2007). 

However, early evidence (for example, Alex et al. 2004; Benin et al. 2007) suggests that 

successes and failures of using social networks to promote technology adoption are often 

very context specific and that more empirical evidence is needed. Social networks as an 

effective institutional innovation can help build trust and cooperation among value chain 

actors. A well-established cooperative would facilitate access to information, transfer of 

innovation and communication (Tatlonghari et al 2013). 
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1.3.1 Structural analysis: A formalistic approach  
 

Georg Simmel (1992) often considered as the father of social network analysis is the inspirer 

of this "formalist approach" which favors the form of interactions at the expense of the 

content. To justify this privileged study of forms, they rely on the assumption that the 

relational forms observed "have some degree of regularity and a certain stability "(Merklé, 

2004), so by studying the forms one can find these regularities and these invariances. This 

search for the regularity of choices of relationship also implies the existence of principles of 

organization that escape more or less to the conscience of the social actors and to which they 

can hardly derogate " (Lemieux and Ouimet, 2004). The researcher's job is then to identify – 

through the study of networks - these unconscious principles that organize societies. We find 

here clearly the structuralo-functionalist influences of Radcliffe-Brown (1940) and the 

structuralism of Claude Levi Strauss (1963). To summarize, the approach is as follows: form 

of the network allows studying the regularities of the relational forms that lead the 

underlying principles that organize the groups. 

1.3.2 New methodological tools: graphs and matrices 
 

Today the so-called "structural analysis" is the dominant trend in the analysis of social 

networks. The main concepts and tools were developed in the 1970s at Harvard University 

around Harrison White and his associates who have specialized in developing abstract 

models and have systematically uses the matrix representation of relational data (Merkle, 

2004). We will not describe here all the concepts and methodological tools specific to this 

approach. We are just going to point out that it is a question of studying "networks complete 

"and rely on the theory of graphs and matrices to represent and analyze the relational data. 

The aim is to make a systematic analysis of forms of relations between actors to identify 

their structural properties. 

Graph theory is to represent an individual by a point, called "Vertex" connected by lines to 

other individuals, these lines are called "arc". They represent a relationship between 

individuals A and B. Then whatever the content of the relation, a whole set of graphic code 

is established (arrows, + and - signs) according to whether the relations are reciprocal or not, 

symmetrical or not, depending on whether a relationship of choice or rejection. Graphs 

through their highly codified modeling facilitate "the exploration of social structures" 

(Merkle, 2004). They propose a visualization of the networks of relations, which allows 

seeing immediately the people isolated, subgroups within a network, people in a central 

position, intermediaries obliged to go from one contact to another. Finally, by means of a 
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series of complex calculations, researchers are updating the structural properties with a view 

to build models. 

According to (Guillemois, 2013), some of social network theory indicators are:  

-The closeness is about measurement of links separating specific actors. How many direct or 

indirect links are needed to connect one actor to another. A central actor (highly connected) 

will be closer to most actors than an actor on the outskirt of the network (lower level of 

connections).  

-The degree is the number of connections hold by one actor, contributing to increase its 

centrality status within the network. The actor with the most connections has as the highest 

degree in the network. The number of connections will depend on the type of connections we 

will be looking at. So, while connections have a binary status for the degree measurement, 

their respective value (type of connections, profile of actors connected) will be appreciated 

during power and influence measurement.  

-The betweenness centrality quantifies the number of times an actor acts as a bridge along 

the shortest path between two other actors. So, actors with high level of betweenness are key 

influential actors and “entry points” or key facilitators linking different groups of actors as 

one single network.  

-The centrality is the degree to which an actor occupies position close to the center of the 

network. The centrality is actually based on the number of links with other actors and the 

closeness to all other actors.  

- Homophily is the tendency to relate to actor with similar characteristics. A network where 

homophily is important will depend on few actors with high level of betweenness to link 

thematic sub network together.  

-A network density is the ratio of the number of edges in the network over the total number 

of possible all pairs of nodes.  

- A node’s clustering coefficient is the density of its neighborhood. The clustering coefficient 

for an entire network is the average of all coefficients for its nodes. Clustering is indicative 

of the presence of different characteristics of the sub groups.  

-The influence of actors composing the network is closely related to centrality status of 

actors but also considers qualification of the links and the level of influence of connected 
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actors. Influence is therefore also about being closely and strongly connected to others 

influential actors.  

2 Gaming simulation and game theory    

 

Game simulation is a methodology for relating the micro-level (agent-level) behavior to the 

macro-level (system-level) behavior.  This theory has been developed by scholars like Duke, 

Schelling, Axelrod, Extell, Grimm and others.  

Game theory is a mathematical model to analyze conflicts and rivalry between two or more 

opponents. It was developed by John Nash and has various applications in economics, 

politics, and other fields. 

Therefore, in short game theory can include game theoretic models of agents' behavior and 

interactions but, it's not always the case like in games of network dynamics or models of 

biological environments. 

In the next section, we will explain in details the difference between game theory and 

gaming simulation. 

2.1 Game simulation 
 

The terminology in the literature on gaming simulations is ambiguous as to when using the 

term simulation game. Duke and Geurts (2004) use the term game / simulation). All concepts 

share the notion that human participants play a role in an artificial framework that models 

(an aspect of) reality. 

Duke and Geurts (2004) discuss the definition, differences and combinations of game and 

simulation (pp 35-41) to position their "political exercise" as a particular type of simulation 

game. This book uses its position to two reasons: first, they are particularly adapted to the 

game simulation method used in this book. Secondly, Duke and Geurts are among the most 

theorized and structured users of game simulation in the field. 

Duke (1980) defined simulation as "a conscious effort to reproduce the central characteristics 

of a system in order to understand, experiment and / or predict the behavior of this system. 

'To be able to simulate, we need a model. Duke and Geurts use the definition of Leo Apostel 

(1960), who defined a model as follows: "Any person using an" A "system that does not 

interact directly or indirectly with a" B "system, get information about system "B" uses "A" 

as a template for "B". The definitions used do not mention a structure, technique or 

implementation of a simulation or a model. 
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For the game simulation field, this is useful because the design can have several shapes and 

incorporate many techniques, including complete sub-simulations to support human reading. 

According to Duke and Geurts (2004), a game simulation is "a special type of model that 

uses game techniques to model and simulate a system. A game simulation is an operational 

model of a real-life system in which role players partially recruit the behavior of the system. 

Partial leisure by the actors in the roles could be supplemented by additional elements, 

ranging from simple forms or fiches to complicated computer simulations. 

In previous research, Meijer and Hofstede (2003) use the same elements as above in their 

definition, although their formulation is different. "Simulation can be defined as the study of 

the effects of human behavior or decisions on certain key variables of a model that represents 

a real system. A game can be defined as a clearly delineated activity with its own roles, rules 

and incentives, conducted for its own good. A game simulation is a simulation of a real 

system in the form of a game. This implies that the roles, rules and incentives of the game 

mimic certain phenomena of the real world "(Meijer and Hofstede, 2003). 

• Reasons to use game simulation 

A simulation game makes people operate in a model, eliminating the need to build 

psychological and sociological hypotheses (Duke and Geurts, 2004). The actions of the 

players in a game simulation consist of a set of activities aimed at achieving objectives in a 

limiting, sometimes abstract, context with many constraints. As participants take values and 

beliefs of their real life with them in one session, for example Culture, it can be part of a 

model without the need to formalize it in a computer model. 

In the domain of value chains (and perhaps even in the social sciences), research methods 

study a phenomenon in its context with its associated question of generalization or without 

context to construct a universal theory with the associated risk of missing influence of 

context factors. This dichotomy in approaches addresses the question of whether it is 

preferable to study a phenomenon in depth, to provide all the possible links with contextual 

variables and thus to lose the general applicability of the conclusions, or to study a 

phenomenon in a broad sense, using multiple respondents / subjects from different horizons 

and drawing a more universally true conclusion, but perhaps missing important contextual 

problems (Meijer, 2003) 

Game simulation as a research method provides an intermediate step between the study of a 

case in a real context and the more unconventional methods, such as questionnaires. A game 

simulation simulates a controlled context and thus provides a repetitive experience. 
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Participants can be selected from real value chains or from other populations. A large 

number of participants, using participants with different backgrounds or networks and the 

ability to manipulate the context in a controlled manner, make game simulation a laboratory 

experiment in terms of control with a context that resembles the actual situation, as in case 

studies (Meijer, 2001). 

Game simulation is a method in which participants play a role in a simulated environment 

(Duke and Geurts, 2004). Game simulation is a research method (Meijer, 2009). A game 

simulation consists of rules (what is allowed), roles (what a participant represents), goals 

(how can you win and what is positive or negative) and constraints (what are the limits) . 

We will try to answer the question whether game simulation can be a method of research for 

(quantitatively) testing hypotheses in value chains. 

The game combines a repeatable experience with the ability to observe actors, transactions 

and the performance of a value chain. Repeatable experience allows comparing networks 

composed of different people having the same rules, roles, objectives and constraints 

controlled. One can control the "load" (the value of the configuration parameters of a game 

simulation) and the "situation" (how participants are selected and enter the game simulation, 

for example in a university course, compulsory or not, Etc.), allowing to test different 

parameters. Game simulation can easily be combined with questionnaires so that participants 

collect data that can’t be observed. 

Game simulations have been organized for as long. All the children adopt different social 

roles. Our species was even called Homo Ludens (Huizinga, 1971). 

Homo Ludens is a term used for the first time by Johan Huizinga in his book Homo Ludens, 

essay on the social function of the game. The human being was first described by Carl von 

Linné Homo sapiens (man who knows) then of Homo faber (man who manufactures). Homo 

ludens emphasizes the importance of the act of playing. Indeed, the main thesis of Huizinga 

is that the game is consubstantial to the culture. 

Using game simulation as a search method is a different genre and a more recent date. 

Game simulation is used in our research as a method for generating hypotheses and 

quantitatively testing them using the data from the sessions. 

2.2 Game theory 
 

Game theory is "the study of mathematical models of conflict and cooperation between 

intelligent rational decision-makers". Game theory is mainly used in economics, political 

science, and psychology, as well as logic, computer science and biology. Originally, it 

https://en.wikipedia.org/wiki/Mathematical_model
https://en.wikipedia.org/wiki/Economics
https://en.wikipedia.org/wiki/Political_science
https://en.wikipedia.org/wiki/Political_science
https://en.wikipedia.org/wiki/Psychology
https://en.wikipedia.org/wiki/Logic
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Biology
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addressed zero-sum games, in which one person's gains result in losses for the other 

participants. Today, game theory applies to a wide range of behavioral relations, and is now 

an umbrella term for the science of logical decision making in humans, animals, and 

computers. 

3.3 Link between gaming simulation and game theory 
 

The theory of play and simulation games is extremely different but very closely related 

(Shubik, 1971). Many practitioners are familiar with one of these sub-elements, but not the 

other. Their interrelation is subtle and important, and knowledge of both can easily help to 

work. 

 

Gaming 

 

 

                                                                         Link            

Game theory and many other discipline                        Simulation 

 

 

Game theory provides an extremely useful background for the structuring, the building and 

analysis of games.  At the same time gaming provides important evidence for the 

construction of new solution concepts for games and for the isolation of sociological, 

psychological and other variables which are not taken into account in game theory like in our 

game the variables trust and cooperation.  
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Table 6: Differences between game simulation and game theory 
Game Simulation Game theory 

a gaming exercise uses human beings 

interacting or playing simulated roles in a 

real or simulated environment. Players may 

be experimental subjects whose behavior is 

being studied or they may be participants in 

an exercise that functions for training or 

operational purposes. 

The discipline of the game deals with the 

constructions, the organization, the execution 

and the analysis of the games for these 

purposes. 

the theory of games is part of a vast theory of 

decision-making. It provides a language for 

the description of a conscious and goal-

oriented decision-making process involving 

more than one individual. He provided a 

methodology for making relatively subtle 

concepts susceptible of analysis. 

It is a branch of mathematics that can be 

studied as such without the need to relate it 

to behavioral problems, applications or 

games. 

 

Modeling gaming simulations is a complex and time-consuming procedure. There are 

multiple design decisions that need to be made and they can be completely different from 

game to game. In this paper, we propose a methodology for formalizing the modeling of 

gaming simulations of complex adaptive systems, by using traditional game theory as an 

intermediate step. The final aim of our methodology is to standardize and simplify the 

modeling of gaming simulations, by translating game concepts from game theory to game 

design decisions. 

In this section, we present literature that clarifies the difference between game theory and 

gaming simulations and shows how these two areas are intertwined, and we review how 

game theory has been applied on gaming simulations. Meijer mentions the difference 

between game theory and gaming simulation, and moreover, that these concepts are often 

intertwined. He defines game theory as the mathematical approach of analyzing calculated 

circumstances where a person success is based upon the choices of others. 

Game theory is associated with gaming simulations in two ways; game theory, can help 

design gaming simulations but also gaming simulations can help verify and validate game 

theoretical approaches. 

Salen and Zimmerman (2004) give two reasons on why game theory would be useful for 

game designers. One, game theory analyses situations that resemble simple games in a 

detailed way. Second, game theory focuses on relationships between decisions and 

outcomes. They think of actions and outcomes being the building blocks of meaningful play. 
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Therefore, they believe that applying game theory concepts is useful when designing 

meaningful play, i.e., games. 

Bolton argues for the need of game theory for designing role-playing games, if that type of 

games is to be successful at practical forecasting. More-over, he observes that the work so 

far on game theory and role-playing games deals with highly simplified versions of the real-

world. 

Grifunvogel discusses the mathematical game theory, founded by Von Neumann and 

Morgenstern, however, he takes a different formal approach, in a more abstract way. This 

results in the fact that the practicability of the method for game designers to actually use it is 

missing. He also mentions other attempts of supporting the process of game design using 

formal methods. 

On the other hand, regarding the second association, Feld argues in favor of using gaming 

simulation of social processes to develop a mathematical social theory, and concludes that 

the process of devising a simulation game itself can be useful for developing and clarifying 

social theory. He does not talk about game theory in particular, but argues for social theories 

to be confirmed by gaming simulation. 

Balzer and Brendel (2001) compare discrete social simulation with other methodologies used 

in the study of social phenomena, such as game theory. They discuss the advantages and 

disadvantages of these methodologies but do not consider the possibilities of combining 

them, in order to improve game design or make it more structured. However, they do 

mention that game theorists have begun to use simulation to supplement their paper-and-

pencil studies and some simulators are backing their programs, by using game theoretical 

models. 

 Regarding the applications of game theory on game design, several case studies have been 

conducted. Guardiola and Natkin (2005) use game theory as a tool to model and understand 

local properties of a game play, by building game matrices of a video game. Compared to 

our framework, they are actually using game theory to understand the game and not 

designing it. 

Skardi et al. (2013) provide a wide overview of applications of game theory in conflict 

resolution and fair allocation of cost. In their paper, they develop and present an integrated 

simulation-optimization approach for the best management strategy in water management. 

In addition, Jolly and Wakeland use a game theoretic framework to examine the results of 

interactions between individuals in an organization with different preferences, regarding 

knowledge sharing. The possibility of sharing knowledge represents a Prisoners dilemma. 
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Given the basic framework, agent based modeling is used to model the interactions between 

individuals in the organization. The conclusion from the simulation is different than that of 

the Prisoners dilemma analysis. Thus, this paper is an example where game theory, and in 

particular the Prisoners dilemma, is used as a basic framework for agent based simulation. 

However, it lacks explanation of design decisions made for this particular simulation. It is 

noticeable the lack of existence of a methodology for formalizing the application of game 

theory on designing gaming simulations. We believe that such a construct is necessary. In the 

next section, a methodology is introduced aiming at tackling this issue, which has been tested 

and refined. 

Green (2003) is right that most game theoretic models start by analyzing conflict situations 

that are ‘radically reduced’ versions if their real world counterparts. But this is standard to 

visually all theorizing, in all sciences. The important practical question is whether these 

models produce usable insights. In fact, on this score, game theory can claim some 

considerable successes. 

A recent issue of the journal Interfaces, devoted to experimental economics in practice 

(Bolton et al, 2000), includes several studies with a strong game theoretic component. For 

example, Ledyard, Olson, Porter, Swanson, and Torma (2002) describe a combined value 

oratory tested, and implemented for sears logistic services. Roth (2002) describes how game 

theory and experimental economics have been used in the design of labor cleaning houses for 

American doctors, …   

2.4 Collecting data using gaming simulation 
 

The game simulation method makes it possible to organize laboratory economic experiments 

as a research process that follows the pragmatist logic of theory / hypothesis discovery. This 

procedure is organized in this type of laboratory experiments on the basis of a dialogue 

between researchers (experimenters) and actors-actors (experienced actors and experts in the 

field of real life under study), as special form of brainstorming: "The group of actors and 

experts can completely coincide with the research group but it can be extended to the 

detriment of the involvement (for the research period) of professional and specialist scientists 

and managers in this particular and neighboring area.  

The more concrete the problem or game, the higher the proportion of management 

practitioners. The main focus in the gaming experience is given to the joint creative activity 

of all participants, including the players. Their gaming activity (playing role playing) must 

be a cause, a framework and an empirical basis for the research (activity about the game). 
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Participants in a game simulation experiment contribute to the solution of the problem in the 

discussion process by completing questionnaires and producing reports and other types of 

activities about the game "(Yefimov, 1981). 

Experimental economics is currently developing within the concepts and methodology of the 

dominant economy (Smith (1990, Davis and Holt (1993), Friedman and Sunder (1994), 

Kagel and Roth (1995)). In this discipline, laboratory experiments are understood as follows: 

"When I speak of" laboratory "experiments, I refer to experiments in which the economic 

environment is entirely under the control of the experimenter, who also has a relatively free 

access to experimental subjects. This distinguishes laboratory experiments from field 

experiments, in which relatively few aspects of the environment can be controlled and access 

to most economic agents can be limited "(Roth, 1988). In this more or less correct view of 

economic laboratory experiments, we already see the sign of positivist orientation by calling 

the participant-players experimental subjects. Most laboratory experiments in experimental 

economics are conducted with students on the basis of economic equilibrium, game theory, 

and utility theory. These laboratory experiments follow the logic of theory / hypothesis 

verification within the framework of the positivist paradigm. 

While hypothesis generation is common using gaming simulation, the quantitative testing of 

a hypothesis is less prominent. This section explains why using gaming simulation for this 

methodology can be fruitful. 

In the world of science, paradigms frequently act as walls between disciplines. Paradigms 

assemble communities of researchers around a set of problem situations that these people 

have defined as relevant, and a set of methods that they have defined as acceptable (Kuhn, 

1970). Hofstede and Meijer (2008) in their study argue that gaming simulators can employ 

some of the methods of empirical sciences when appropriate. Yet the potential role of 

empirical science is a controversial issue around gaming simulation. 

Apart from employing different techniques, the ‘two worlds’ employ different concepts of 

causality. Within the design sciences the major scheme is: build and evaluate in context-of-

use, using process causality (Klabbers, 2006). Within the analytical sciences tradition the 

major scheme is: develop a theory and test or justify it, using variables and correlations. A 

corollary caused by the need for statistical significance is the tendency to rule out as many 

context variables as possible. 

Several methodologies are used to study trust and cooperation in value chains. One of the 

most common methodologies to study quantitative data is gaming simulation which is 

developed rapidly in the recent years to be a research methodology for gathering data. 
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Historically, the use of gaming simulations has remained outside the mainstream of research 

methods used to study strategic management. Simulations are often perceived as a tool for 

analytic modeling (in the case of computer simulations) or management pedagogical 

technique (in the case of simulation games). Lately, however, a trend has emerged toward 

using simulated environments more frequently for management research (Chesnet and 

Locke, 1991; Earley et al, 1990; Lant, 1992; Segev, 1987; Walsh et al 1988). 

Using data from games are more and more used in the recent studies especially when we are 

dealing with human interactions. In fact, game shows the real behavior of the player using 

different scenarios.  

The Mango Chain Game (MCG) developed to study the bargaining power and revenue 

distribution among traders in the Costa Rican mango export network. The MCG assesses 

what factors, including social structure, determined the bargaining power, what mode of 

organization was used and how this influenced the revenue distribution between traders. The 

data collection combined data from a questionnaire among the participants with the actual 

behavior in the game session. 

As part of his study, Jean et al (2018) organized four game simulation events that included 

students, professionals and diverse stakeholder groups working in watershed management 

contexts across Eastern Canada with 40 participants in total. Participants were divided into 

teams of 3-5 members and were surveyed and their interactions recorded. Meinzen-Dick et al 

(2018) in their study used data from gaming simulation and questionnaires to study the 

behavior of farmers toward saving water. They found that either repeated experience with the 

games or the revised structure of the game evoked more cooperation in the second year, 

outweighing other factors influencing behavior, such as education, gender, and trust index 

scores. 

Hofstede et al. (2006) argues that there is no methodological reason why simulation gamers 

should not employ some of the methods of empirical science when appropriate. Yet the 

potential role of empirical science is a controversial issue. It is not for nothing that empirical 

science and design science are rarely combined. Apart from employing that empirical 

science the major scheme is: build and evaluate in context-of-use, using process causality. 

Within analytical science tradition the major scheme is: develop a theory and test or justify 

it, using variables and correlations.  

https://www.sciencedirect.com/science/article/pii/S0305750X18300445?via%3Dihub#!
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From a practice point of view, it makes no difference whether a prediction is based on one in 

depth study or on statistical analysis. But using a set of regulative cycles as sources of data 

outside of the original context of those cycles is controversial because action researchers 

doubt the relevance of these data, and perhaps with good cause. This is due to the empirical 

researchers’ tendency to discard context. Our point here is that discarding context is not a 

prerequisite for doing empirical research. Using-simulation sessions as data input requires a 

large number of sessions, as well as a degree of comparability between them that is rarely 

met ((Hofsted et al.,2006). 

2.5 The dairy value chain game simulation linked to game theory: 

The basic understanding of the concept of game theory enables someone who wishes to 

utilize gaming to provide guidelines for the construction of game.  

In our case, the relationship between game theory and gaming goes in both directions. Game 

theory provides an extremely useful background for the structuring, the building and analysis 

of games. Yet at the same time gaming provides important evidence for the construction of 

new solution concepts for games and for the isolation of sociological, psychological and 

other variables which are not taken into account in game theory like in our game the variable 

trust. 

The game designed in our study is inspired from the prisoner’s dilemma in the game theory. 

Figure 3: The regulative cycle in 

research (Hofsted,1992) 

Figure 4: Combining regulative and 

empirical cycles in gaming simulation 

(Hofsted,1992) 
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A cooperative game is given by specifying a value for every coalition. Formally, the 

coalitional game consists of a finite set of players N, called the grand coalition, and 

a characteristic function   from the set of all possible coalitions of players to set of payments 

that satisfies. The function describes how much collective payoff a set of players can gain by 

forming a coalition and the game is sometimes called a value game or a profit game. The 

players are assumed to choose which coalitions to form, according to their estimate of the 

way the payment will be divided among coalition members. 

In the game, the player has to choose between tow decisions; cooperate or not cooperate like 

in the prisoner’s dilemma game. The difference is that we adapt the game according to the 

Tunisian dairy value chain conditions and facts. We also introduce variables like trust and 

risk that can influence the decision of the player. This game is designed in the aim of the 

simulation of the dairy value chain in relation with trust and cooperation issues. 

In the analysis of the game, we used the decision-making process to compare the behavior of 

the players until playing the game. We also used the output of the game, the questionnaires 

and the debriefing to find out the role of trust and cooperation in the dairy value chain. 

2.6. Logistic ordered model 

This model is used in the purpose to study the effect of various variables on trust. Logistic 

regression is frequently used in the social sciences because it allows reasoning to be done, all 

things being equal. More specifically, logistic regression aims to isolate the effects of each 

variable, ie to identify the residual effects of an explanatory variable on a variable of interest, 

once the other variables are taken into account. explanatory variables introduced in the 

model.  

Ordered logistic regression is an extension of logistic regression to three or more modal 

qualitative variables or to three or more hierarchical categorical qualitative variables through 

scales (Winship et al, 1984).  

A common view of ordinal variables, which is adopted here, is that they are nonstrict 

monotonic transformations of interval variables (O'Brien, 1981). That is, one or more values 

of an interval-level variable are mapped into the same value of a transformed, ordinal 

variable. For example, a Likert scale may place individuals in one of a number of ranked 

categories, such as, "strongly agree," "somewhat agree," "neither agree nor disagree," 

"somewhat disagree," or " strongly disagree" with a statement. An underlying, continuous 

variable denoting individuals' degrees of agreement is mapped into categories that are 

ordered but are separated by unknown distances. 
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The strengths of the ordinal regression model with above four built-in link functions are 

briefly described. Firstly, many indicators concerning the level of trust frequently measured 

on an ordinal scale. Thus, the ordinal regression model seems to have a broad marketplace to 

analyze the variable trust. Second, comparable to logistic regression model, an ordinal 

regression model can be used to perform the following tasks: 

1. To identify significant independent variables that influence trust, i.e., opportunistic 

behavior 

2. To describe the direction of the relationship between the ordinal outcome, i.e., trust, 

and the independent variables 

3. To analyze for all levels of trust and subsequently evaluate and predict validity of the 

regression model. 
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SECTION II:  QUANTITATIVE DATA ANALYSIS AND RESULTS  
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CHAPTER 4  

SOCIAL NETWORKS FOR THE SUSTAINABILITY OF THE DAIRY SECTOR: 

THE ROLE OF COOPERATIVES1 

 

Introduction 

In recent years, there has been strong interest in the dairy sector in Tunisia and national 

strategies were put in place to improve the overall competitively of the sector. Our review of 

these successive strategies shows that problems are recurring like feed and milk quality, low 

productivity and lack of organization. The focus however has been on factors related to 

technology development and adoption, with no regard to the underlying issues of 

institutional and socio-economic processes. This in turn has contributed to the low rates of 

adoption of technology and the overall performance of the dairy value chain.  

The large number of actors in the dairy value chain (farmers, collection centers, dairy plants, 

service cooperatives, input suppliers, etc) and the lack of cooperation and trust usually give 

rise to opportunistic behavior and lead to the dysfunction of the dairy value chain. The lack 

of integration, "horizontal" or "vertical", has contributed to the failure of local value chains. 

Such integration is enhanced by factors related to the development of social relations, local 

history and the environment (Jarosz 2008).  Social networks as an effective institutional 

innovation can contribute to building trust and cooperation between the value chain actors. A 

well-established cooperative would facilitate the access to information, the transfer of 

innovation and the communication (Tatlonghari et al 2013).  

The purpose of this paper is to analyze the influence of the type of institutional arrangement 

on the performance of the dairy value chain. We assume that cooperatives and trust are 

important to improve the performance of the dairy value chain. A cooperative is expected to 

reduce conflicts and influence positively the quality of interactions between stakeholders. A 

Participatory Rural Appraisal (PRA) approach was used as a tool to study the interactions 

between the different actors and to carry a comparative study of two different institutional 

arrangements. The paper is organized as follows: after this introduction, we provide a 

conceptual framework (Section 2) and a methodology (Section 3). Results are presented and 

discussed in section 4, followed by the main conclusions (Section 5). 

 
1 This chapter has been published as an article:  Msaddak, M, J Ben-Nasr, L. Zaibet and M. Fridhi 

(2017). Social networks for the sustainability of the dairy sector: the role of cooperatives, 

Livestock Research for Rural Development 29 (2) 2017  
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1.  Conceptual framework 

Networks are generally considered as a kind of organizational framework that allows for the 

interaction of a variety of institutional actors (e.g., firms, universities, government bodies) in 

the pursuit of common goals (Ceglie et al 1999). The creation of networks in value chain 

helps stakeholders to avoid constraints related to many factors such as coordination and 

cooperation. In fact, cooperation in networks can facilitate the access and the exchange of 

information and knowledge (Marques et al 2005). In networks, stakeholders are more able to 

accept new techniques or products, materials and process more than stakeholders no 

organized. Their role is also identifying problem solving knowledge and procedures (Rycroft 

et al 2004). In fact, coordination is needed because of the mutual dependencies (or 

interdependencies) between different activities and different transactions in the value chain.  

Coordination requires gathering and processing of information, making decisions and 

communicating these decisions (Jos Bijman et al 2008). 

Social structure has been acknowledged as an important factor for the success of collective 

action (Ostrom 1994 1999), for the efficiency of community governance (Bowles and Gintis 

2002; Hayami 2009), and for the value creation and cost reduction effects of social networks 

(Coleman 1988; Burt 2000; Borgatti and Foster 2003). 

The activities of the value chain influence the role of the collective action. The network can 

be linked to a value chain both vertically (buyer-seller relationships) and horizontally (inter-

firm coordination, linkages to services providers and to policy makers). Indeed, collective 

action contributes to the success of the networks including all intervenient in the dairy value 

chain. This is can be explain by the adaptation of collective action can reduce transaction and 

coordination cost (Williams 2005, Marques et al 2005).  

When successful collective actions in value chain take place, the social dynamics enhance 

the capacities of farmers, since collective action makes it possible for participants to collect 

and share knowledge and information, also with other rural stakeholders and landholders that 

together utilize their knowledge, skills and institutions (Hodge et al 2007). The concept of 

collective action itself is usually based on state intervention but also to look at the 

public/private partnerships and those innovative institutional arrangements which involve 

different levels (Vanni 2014).  

Arrangements like cooperatives are usually characterized by a strong horizontal linkages 

among user groups at the same level of organization, but also by vertical linkages between 

different levels, for example between local stakeholders and central governmental agencies 

(Berkes 2009). 
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Many organizations, especially cooperatives, do also provide finance and business services 

to their members. Alternatively they can help in linking up to existing financial institutions 

and business service providers to collectively get a better deal for services provided to 

members. 

In Tunisia, joining a cooperative is a voluntary act and a democratic power is exerted by 

members. Cooperatives are autonomous and independent. They provide training, information 

and facilitate cooperation among members in the community. 

Organization theory poses that in value chains in which sequential transactions are highly 

connected; more centralized decision making is required (Jos Bijman et al 2008). 

Coordination is needed because of the mutual dependencies (or interdependencies) between 

different activities and different transactions in the value chain. Coordination has been 

defined as managing dependencies between activities (Malone et al 1994). 

Cooperatives can have an important role in providing and sharing information along the 

value chain and supporting members in complying with them. Such horizontal activities have 

a strong potential to reduce transaction costs and create economies of scale. The key role of 

the collective action includes grouping together to increase small producers´ bargaining 

power and therefore, strengthening their position in the value chain. Joining forces can result 

both in a more stable and profitable relationship with intermediary buyers as well as help 

producers getting access to cheaper inputs when by pooling their purchasing power and 

buying in bulk (ILO 2009).  

If one actor in the value chain seeks his own interest, the other actor will suffer from the 

consequences (Lusch et al 1996). Where cooperatives will decrease this behavior, organize 

the different relationships between actors and reduce conflicts of interest that arise because 

of opportunistic behavior. 

In the study area of this paper, farmers are afraid that milk is rejected by the collection 

center, which is responsible to ensure not only the quantity but also the quality of milk being 

delivered. The milk transporter as well respects the milk hygiene conditions. All these 

conditions require trust between the different actors. Cooperation, therefore, requires the 

presence of trust which is defined as the perception of reliability, credibility and goodwill of 

a partner (Johnson et al 1996; Morgan et al 1994). Trust grows in a partnership when the 

partners exchange act reliably and fairly, not taking advantage of the other, and are devoted 

to mutual commitment and a long-term orientation (Dyer et al 2003; Poppo et al 2002). 

The exchange theory further predicts that trust relates positively with cooperative behavior 

(Anderson et al 1990; Heide et al 1992; Morgan et al 1994). According to these authors, trust 
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helps promoting flexibility, solidarity and exchange of information and goods between the 

different agents. In addition, cooperatives are subject to risks; which could be reduced when 

confidence is high (Poppo et al 2002). 

The collector plays an important role in dairy transactions. The implicit nature of the 

contractual relationship also makes difficult the application of sanctions for deviant behavior. 

Similarly, as Corniaux (2005) pointed out, changes in consecutive rules to the establishment 

of a collecting structure are reversible. In fact, these rules are based on tacit agreements and 

are not formalized. An important issue in the case of the collection system concerns the 

guarantee of transactions between the different actors of trade. 

Trust must be built gradually. This is especially true in value chains, where trust is slowly 

developing positive social interactions that must be carefully nurtured by the hosts. These 

leaders must have the legitimacy and the expertise to conduct this market-driven innovation 

process, and must "pull" good ideas shared between stakeholders (Bernet et al 2006). 

Given the low level of trust in many chain markets, it is particularly important to establish 

good leadership. Leaders of the value chain must help build an enabling environment of trust 

to innovations sought. Since dysfunctional chains tend to suffer from horizontal and vertical 

competition between players, the trust building needs to meet these two different dimensions 

of competition in an explicit way (Bernet et al 2006). 

The following figure shows the case where a dairy value chain is characterized by an 

opportunistic behavior, deceit, low quality of milk, and uncertainty before the development 

of collective action. Once a cooperative is established the situation would change to a case 

there trust, cooperation and sharing of information and goods which would improve the 

overall performance of the system. (Figure 5) 

At this stage, the diagnosis of the value chain starting from the dairy characteristic, the 

external environment, the institutional arrangement, coupled with the group characteristics 

and networking would allow cooperation among stakeholders and build trust between them. 

In this case, our output is a better and sustainable production of milk. We use focus group 

sessions to understand these characteristics and analyze the social networks to predict the 

acceptability of the cooperative solution and arrangement. 
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Figure 5: Conceptual model 

2. Methodology and data 

The study considers two different focus groups in the region of Bizerte in Tunisia: Group1 is 

composed of unorganized farmers, while the second involves a group of farmers being 

organized into a cooperative. We adopted the Participatory Rural Appraisal (PRA) which 

uses a set of participatory techniques, essentially visual, and assess the resources of the group 

and the community, identify the problems and hierarchically classify and evaluate strategies 

to solve from a focus group. 

The focus group interviews are a form of group interviews that address a specific topic 

confronting a group. It contains fifteen people and a facilitator that discuss the topic in 

details. The focus group is the most appropriate technique to extract information from a basic 

level for a specific problem or action. This type of discussion reveals the perspectives, 

attitudes, understandings and reactions of stakeholders. 

In fact, in PRA, people are more encouraged to enter in a participation and discussion group. 

The information to be processed is also collected by group members themselves since it uses 
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the graphic expression, usually outdoors or on the ground, through images, symbols and 

materials found on site. Once expressed and the information is transparent rather than hidden 

- all members can comment on it, revise it and criticize it. This allows auditing and 

comparing the data collected. 

3. Participatory Rural Appraisal 

There is a general impression that getting data is a complicated process such as formal 

surveys, questionnaire, analysis etc. Although there is some truth in this statement, data can 

be also collected from simple methods such as talking to people, walking through the 

community, observation…(Bhandari 2003). There is many ways to collect data. In our case, 

we adopted the participatory rural appraisal as an approach to study the dairy value chain 

including the different stakeholders.  

There are five key principles that form the basis of any PRA activity no matter what the 

objectives or setting (Cavestro 2003): 

• Participation - PRA relies heavily on participation by the communities, as the 

method is designed to enable local people to be involved, not only as sources of 

information, but as partners with the PRA team in gathering and analyzing the 

information. 

• Flexibility - The combination of techniques that is appropriate in a particular 

development context will be determined by such variables as the size and skill mix 

of the PRA team, the time and resources available, and the topic and location of the 

work. 

• Teamwork - Generally, a PRA is best conducted by a local team (speaking the local 

languages) with a few outsiders present, a significant representation of women, and a 

mix of sector specialists and social scientists, according to the topic.  

• Optimal ignorance - To be efficient in terms of both time and money, PRA work 

intends to gather just enough information to make the necessary recommendations 

and decisions. 

 

4. Focus group workshops 

The focus group helps to assess behavior and decision making of the different actors from a 

structured focus group involving stakeholders from the milk value chain. Focus groups are 

used to evaluate and determine a common interest based on the perceptions and ideas 

between actual or potential actors. Indeed, the focus group can understand the habits of the 
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players with regard to certain situations and evaluate marketing concepts and strategies of 

actors. 

To get good results, the focus group should be well planned. First, it must be clear what 

information is needed and who should be invited to participate in interview sessions. This 

may require a qualitative research prior to discussion groups, to specify the various 

stakeholders in the value chain. 

In our case, we are working with small and medium dairy farmers, collectors, collection 

centers, the dairy industry support organizations, input suppliers and financial organization. 

The purpose of the focus group is to identify constraints, the categorization of constraints 

and to analyze the links between stakeholders. 

Indeed, the focus group addresses the following topics: 

• The constraints that actors meet with dairy policy, research, education, extension and 

training. Participants are asked if they have an idea and opinion on key issues related to 

programs and livestock development strategies, structural and systemic problems. 

• The problems related to the different administrative levels (national, regional eg district) 

and proposals to address these issues. 

• Participants discuss the various constraints they encounter throughout the milk value chain. 

•Participants evaluate links and interaction between each other according to several factors. 

For the group 1, the focus group took place in the farm of a breeder which is localized near 

to other farmers and stakeholders of the dairy value chain of this region to allow to them to 

be present in this focus group. We choose this farmer because he has a good reputation and 

farmers trust him, so we guarantee that actors can feel comfortable during this session. 

For the group 2, the focus group took place in a meeting room at the cooperative. Gathering 

participant in this case was easier than in the case of group 1; the reason is that farmers here 

are used to meet in occasions such as to discuss a new technology or to make a decision 

about collective actions. Participants came from farmers, milk collectors, collection centers, 

representatives of the livestock and pasture office, extension, and input suppliers, as shown 

in Table 7. 
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During the focus groups, participants were asked to rank the constraints they are facing when 

performing their activities by level of importance and determine the problem and the 

proposed solution. In a second step, we evaluated the quality of links between players 

following the focus group interactions during the following socio-economic indicators 

clearly defined. 

To study these interactions, we identified key factors that can influence relationship between 

actors: distance, existence of a link, contracts, trust and satisfaction of the links (Table 8).  

We assume that trust is a principal determinant of coordination and cooperation between 

stakeholders. This factor is determined from the interviews with the participants of focus 

groups with direct and indirect question to have the adequate response without influence 

from other stakeholders present in the session.  

 

 

 

 

Table 7: Number of  participants in the focus groups 

Participants Number of participants / groups 

Group 1 (No institutional 

arrangement) 

Group 2 (with institutional 

arrangement) 

Farmers 23 12 

Collectors of milk 1 1 

Collection center 1 1 

Representatives of the Office of 

Livestock and Pasture (OEP) 

3 4 

Representatives of the territorial 

extension centers (CTV) 

1 0 

Feed supplier 0 1 

Veterinary 1 0 

Dairy factory 0 1 
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Table 8: List of the variables and their nature 

Variable Name Type  Scale and codes 

Average frequency of meetings 

per year 

Numeric  

Inside or outside the village Dummy 0= Outside 

1= Inside 

Distance of the actors in village Numeric   

Links Dummy 0= Non functional 

1= Weak  

2= Powerful  

State Dummy 0=Inactive in the region  

1=Present and less active 

2=Present and active  

Contracts Dummy 1=Formal  

0=Informal  

Trust 

 

Dummy -1= Distrust  

0 = No trust  

1 =A little trust  

2 =Some trust  

3 =Full trust  

Satisfaction 

 

Dummy 3 = Good 

2 = Satisfactory 

1 = Low 

 

 5. Results and discussions 

The Figures 6 and 7 show the constraints that are facing the different stakeholders as 

revealed by the two focus groups. The major problem for farmers of group 1 is the 

asymmetric information. This problem is related to a lack of communication between the 

various stakeholders in the milk value chain. Farmers are facing information problems with 

regard milk quality and acceptance norms mainly during the high lactation period. There are 

also problems related to extension and other related information. In addition, the refusal of 

milk by the collection centers is considered a big problem for these farmers. We also notice 

that these problems are interrelated to each other’s. The asymmetry of information is related 
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to the dispersion and the isolation of farmers. Rejection of milk which happens mainly 

during the high lactation could be also linked to the lack of adequate refrigeration and 

storage facilities for collectors and at the collection centers. As a result, milk quality is a big 

issue which is the result of the lack of facilities but also to fraud and misconduct. The role of 

OEP and CTV (the extension services) is essential to deal with these issues but these latter 

actors are as well lacking human resources and other required means such as transport and 

these factors hinder their efforts to help the participants in the chain. Veterinarians are also 

complaining of lack of cooperation and means of transportation which affect negatively the 

interaction and cooperation along the value chain. 

 

Figure 6: Constrains of stakeholders in group 1 
 

In the case of group 2 (Figure 7), the existence of the cooperative has removed the problem 

of asymmetric information, since all communications among members of the cooperative are 

guaranteed and secured through regular meetings. This group did not mention a problem of 

milk rejection by the collection center, but stressed the declining role of state especially in 

extension, training, and subsidies. The farmers in this group seem to have more links (by 

requirement of the cooperative) with veterinarians, inseminators and feed suppliers and they 

complain mainly about the high costs. The cooperative has a strong role in extension in the 

absence or weaknesses of the state extension services.   
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Figure 7: Constrains of stakeholders in group 2 
 

Venn diagram 

To show organizations and key actors within a community and their relationships and 

importance in decision making, we present the following Venn-diagrams (Figures 8-9). 

 

 

 

 

   

These diagrams are designed to facilitate understanding of the relationships between 

stakeholders. They demonstrate the extent or overlap in decision making and collaboration. 

This chart is very useful to identify collaborative partners in the value chain. The source of 

information is the focus group discussion. 

Figure 8: Vann diagram (Group 1) 
 

Figure 9:  Venn Diagram (Group 1) 
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Using observations of interactions between actors and the appreciation of the actors 

themselves from their relationships, we could draw these diagrams. This shows 

schematically how the decision of a certain actor is influenced by others. In this case the 

central player is the farmers. 

For group 1, there is contact between farmers, collectors, OEP and CTV. We noticed a small 

overlap between farmers and the veterinary. This means that farmers take into account the 

help of veterinaries, to some extent, during the decision-making. In addition, there is a 

significant overlap between farmers and collectors. Therefore, the collectors affect heavily 

the decision making of farmers. 

The overlap between all stakeholders of group 2 shows that the decision of a certain actor is 

influenced by others. Only CTV is isolated from the rest. The breeders are organized in a 

cooperative (SMBSA), so the decision is made collectively which shows the high overlap 

between them. Similarly, the collection center is a part of the SMBSA. We noticed also that 

breeders don’t have a direct relationship with the feed providers which explain the distance 

between them. In fact, feed providers have contracts with the SMBSA. 

• Social maps 

To understand the logic of decisions made by stakeholders in the value chain, we analyzed 

the links and relations especially between firms and other actors. 

The following social maps (Figures 10-11) show the network of actors present in the focus 

groups. These maps are based on stakeholder analysis matrix and observations during the 

focus group discussions. Each actor in the network is simulated to a node that links other 

stakeholders in the network. Each link is determined from the analysis of the actor’s matrix. 

The length of the links is not significant but the thickness of the link expresses the weight of 

the interaction.  

The grouping of stakeholders around a given node makes him a master node. The actor 

represented by this node indicates a state of high integration in this network.
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Following the various indicators of the analysis of social networks, we can show and 

explain the differences in the design of the two social maps. 

• The degree of centralization is the number of connections hold by one actor, 

contributing to increase its centrality status within the network. The actor with the 

most connections has as the highest degree in the network (Guillemois 2013). The 

number of connections will depend on the type of connections we will be looking 

at. So, while connections have a binary status for the degree measurement, their 

respective value (type of connections, profile of actors connected) will be 

appreciated during power and influence measurement. The centrality is the degree 

to which an actor occupies position close to the center of the network. The 

centrality is based on the number of links with other actors and the closeness to all 

other actors.  

𝐷𝐶 = 𝑁𝑏 𝑜𝑓 𝑙𝑖𝑛𝑘𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑐𝑡𝑜𝑟 (𝑇𝑜𝑡𝑎𝑙 𝑁𝑏 𝑜𝑓 𝑙𝑖𝑛𝑘𝑠 − 1)⁄  

Table 9 displays the degree of centralization for the two groups. We note that the farmer 

node is the centralized one in the map since it is linked to all stakeholders.  The degree of 

centralization of collectors is relatively high showing the importance of this actor in the 

value chain. The nodes of the CTV and the collection center are not as important as the 

  

Figure 11: Social map for group 1 Figure 10: Social map for group 2 
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previous two nodes of the actors in value chain network. The feed supplier’s node 

although has intense interaction with breeders is found to be isolated from other actors. 

The social map of actors in group 2 shows farmer’s node as the main node, with a degree 

of 0.7 as it linked to all other players. The majority are linked to each other intensively 

and especially with the cooperative (SMBSA). The latter is found to be the most 

important node in the network of actors in the case of Utica milk value chain. 

Table 9: Degree of centralization of nodes 

 

 Group 1 Group 2 

Farmers 1 0,7 

Collectors 0,6 0,3 

Supplier of concentrated 0,16 0,2 

Veterinary 0,3 0,2 

Collection center 0,3 0,5 

Industry  0,2 

CTV 0,5 0,2 

OEP 0,3 0,2 

SMBSA  0,4 

UTAP  0,1 

 

• A Network Density (ND) is the ratio of the number of edges in the network over 

the total number of possible all pairs of nodes (Guillemois 2013). 

For group 1:   𝑁𝐷 = 10 7 ∗ 2⁄ = 0,7 

For group 2:  𝑁𝐷 = 15 10 ∗ 2 = 0,75⁄  

 

These measures mean that the more connected are the stakeholders, the higher would be 

the density in the network. As such, the results show that the group of farmers being 

organized in a cooperative has higher network density than group 2, which is composed of 

unorganized farmers.  This emphasizes the fact that cooperatives help stakeholders be 

better connected than those is a group which is unorganized.  

• The betweenness centrality quantifies the number of times an actor acts as a 

bridge along the shortest path between two other actors. So, actors with high level 
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of betweenness are key influential actors and “entry points” or key facilitators 

linking different groups of actors as one single network.  

Applied to the two group networks, as shown by the network maps, the higher degree 

of betweeneness is that of the center of collection and the middlemen (intermediary). 

This result shows the important role that plays these two stakeholders in the 

connection between other actors of the chain. 

• Homophily is the tendency to relate to actor with similar characteristics. A 

network where homophily is important will depend on few actors with high level 

of betweenness to link thematic sub network together.  

In the case of group 2 social map, it is found that the cooperative (SMBA) is playing 

the role of a coordinator between farmers, intermediaries, collection center and the 

processing company. The role of the cooperative is to improve coordination and 

therefore reduce transactions costs among stakeholders in the network. 

• The influence of actors composing the network is closely related to centrality 

status of actors but also considers qualification of the links and the level of 

influence of connected actors. Influence is therefore also about being closely and 

strongly connected to others influential actors.  

The social maps showing the network of different players is based on the stakeholder’s 

analysis matrix and observations during the focus group discussions. The link strength 

between two stakeholders is expressed in the function of the thickness of the link. In the 

case of farmers of the group 2 who are grouped into a cooperative, relations between the 

different actors are rigid except the case of the extension agency CTV, since in this type 

of arrangement the State has lower intervention. This can be explained by the fact that the 

cooperation and coordination mechanisms are more effective than among farmers of 

group 1.  

One of the important indicators of social networking is trust. Cooperatives has been key to 

build such trust and made the network stronger. When participants of Group 1 were asked 

to join an existing (or establish a new) cooperative or association, they showed negative 

attitude as a sign an opportunistic behavior. This behavior can be explained by the fact 

that the experience of cooperatives in the country has failed in different fields. But 

successful ones such as the case of group 2 may significantly contribute to promote this 
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kind of arrangement. The whole value chain would benefit from these institutional 

arrangements. 

Conclusions 

The dairy value chain in Tunisia is characterized by the lack of cooperation between 

stakeholders. To understand the effect of cooperation on the performance of stakeholders, 

a comparative study was undertaken to compare two groups with different arrangements. 

This study was based on a Participatory Rural Appraisal approach. Results support the 

hypothesis that cooperatives contribute to solve problems causing the dysfunction of the 

dairy value chain and improve the performance of the dairy value chain. Network 

indicators in the cooperative group of farmers show better cooperation and integration that 

those in the non-organized group of farmers.   

The use of the PRA approach in our study has proven efficient to allow the different 

actors in the dairy value chain to participate and to have results that reflect the real 

situation without being influenced by another actor. Indeed, the focus group was used to 

understand the situation by allowing these actors to interact (conflicting or compromising) 

during the meetings.  

The links between actors depend on socioeconomic factors such as trust. This factor plays 

an important role to strengthening cooperation and coordination between these actors and 

to allow for the sustainability of the dairy production. Cooperatives have been key to 

build trust and made the network stronger. Building trust between stakeholders in dairy 

value chain can be the subject of further research. 
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CHAPTER 5 

 Resolving recurrent imperfections in the dairy production using gaming simulation2 

 

Introduction 

Imperfections in the dairy value chain in Tunisia include pricing mechanism, quality 

measurement and related information asymmetries, and overall market failure as a result 

of deficiency in coordination and organization. The lack of organization, coupled with the 

large number of stakeholders (small breeders, milk collection centers, large private 

producers, service providers, intermediaries, etc ...), has led to malfunctioning of the value 

chain. The coordination problem is strongly linked to the absence of organization among 

the different agents in the value chain (Msaddak et al, 2017). The narrow policy focus on 

biophysical technology generation and dissemination, without considering the underlying 

problems related to institutional and socio-economic processes contributes also to low 

technology adoption and limits broader development in the dairy value chain.  

 

Tunisia has employed several strategies aiming the development of the dairy sector. These 

strategies enabled Tunisia to achieve self-sufficiency in milk since 1999. However, in the 

successive strategies recurring problems (and related actions) remain unresolved. If 

inappropriate policies are implemented, it can influence the performance of the value 

chain (Sanz et al, 2015).  Among these problems the organization of market participants 

and the development of a pricing system according to the quality and type of the product 

remain difficult to achieve. Contracting between the different actors (production and sale 

of milk and other animal products) stands as a major constraint in the dairy value chain 

management (Zaibet et al. 2005). In their analysis of the tomato value chain, Benmehaia 

et al, (2018) found that public policy has a role in the performances levels of the used 

vertical coordination mechanism by providing more incentive instruments.   The lack of 

contracting and integration (‘horizontal’ and ‘vertical’) explains the failure to account 

properly for how value-chain analysis are mediated by factors relating to social relations, 

in addition to local history and environment (Jarosz, 2008). The informal system remains 

 
2 This chapter has been published as an article:  Msaddak M., Ben-Nasr J., Zaibet L., Resolving recurrent 
imperfections in the dairy production using gaming simulation, New Medit, 18 (4): pp. 35-50, 
http://dx.doi.10.30682/nm1904c 
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a true system of economic and social organization insofar as it manages to ensure joint 

coordination beyond the one-off market, by resorting to reciprocal agreements based on 

trust and oral contractual relations (Djermoun et al, 2014). 

The most important socio-economic variables that affect the organization, coordination 

and overall performance of the dairy sector are trust and cooperation (Fink et al, 2010). 

According to Ramirez (2013), participation in producers’ associations has a significant 

impact on agriculture technology adoption and therefore plays an important role in 

knowledge transfer. Pali et al. (2013) examined the influence of networking on knowledge 

transfer and technology adoption, suggesting that producers’ knowledge level depends on 

the degree of networking in the community and is critical to promote adoption programs. 

According to Krishnan and Winter (2013) supply chain management rests on the 

economics of contracts and game theory; imperfections in the economic conditions would 

be better dealt with by building contracts that optimally resolve the incentive distortions. 

The case in Tunisia is a situation where the contract system in the dairy value chain has 

been very slow. Cooperation through cooperatives and other farmers’ associations are 

instead sought to organize farmers to build market power, bargaining and to face other 

imperfections. This paper uses a gaming simulation approach to allow breeders to 

experiment cooperative solutions. Farmers would choose between ‘opportunistic’ 

strategies and strategies of cooperation which lead to improved quality and price of milk 

and therefore increased returns to all participants.  The experiment was done in two 

regions and in five sessions each.  We designed this game based on the specificity of the 

research area. The paper is organized as follows: after this introduction (section 1), we 

provide a short description of the dairy sector in Tunisia and gaming simulation (section 

2), methodology (Section 3). Results and discussion are presented in section 4 and section 

5, followed by the main conclusions (Section 6). 

2. The Dairy value chain in Tunisia and gaming simulation  

The livestock sector has an important role in the country's economy and in food security 

for strategic products such as milk and meat. It is also important because livestock is held 

by small farms and as such it plays a major role in income and poverty reduction in rural 

areas. On the economic side, the dairy sector contributes 11% of the total value of 

agricultural production, 24% of animal production and 7% of the value of the agri-food 

industry (GIVLait, 2014). 
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Most of the farms are small and practice extensive livestock farming. As a result, the 

growth of milk production has not followed that of processing capacity in the industry, 

which is the main reason for its disconnection from the local production sphere. The 

perishability of milk is a major difficulty, as it requires strict hygienic conditions for its 

preservation and transport in order to avoid bacterial contamination prejudicial to the 

health of consumers. 

The dairy industry faces various constraints which hinder its development. These 

constraints are summarized as follows: 

• Climatic Conditions 

Tunisia is characterized by a great variability and climatic seasonality (temperature and 

rainfall). These extreme weather conditions are sources of risk to agriculture and livestock 

production. Indeed, periods of drought and flood often lead to loss of production and 

disruption of livestock activity due to lack of fodder and increased price of feed. Climate 

change will increase pressure on pastoralists and farmers in general. 

• Production  

The sector is characterized by land fragmentation and dispersal of livestock; the majority 

of farmers has small farm size. Farmers also have limited financial resources, which do 

not allow improving their technical level and developing their business. Another feature is 

the lack of professional organization of the small farmers. Breeders participation to 

cooperatives such as the Mutual Agricultural Services (SMSA) and Agricultural 

Development Associations (GDA) is still low (8%).   The decline of natural pastures and 

the insufficient development of fodder crops have led to a shortage of fodder and 

increased use of concentrate feeds, made from imported raw materials which prices are 

constantly rising, therefore reducing the profitability of farms. The livestock production is 

also characterized by seasonality of milk production.  All actors in the value chain are 

affected by the shortage of milk during the periods of low lactation, and by the losses 

during high lactation periods. The problem of poor quality is also recognized by all actors 

in the chain and explained by the negative impact of feed costs and feed rations. 

2.1 Game theory and gaming simulations: a review of literature  

Economics has been regarded as a non-experimental science. In just a few decades, the 

landscape of economic research has radically changed. In recent years there has been 

growing interest by economists to measure actors’ behavior, using experimental games. 

The use of experiments to study human behavior has a long history (Cardenas, 2016). 
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Experimental economics involves experimenting with individual and/or collective actions 

and analyzing the results statistically (Petit, 2013). It is a science in development, 

rewarded in 2002 by two winners of the "Nobel Prize" economics, Vernon Smith and 

Daniel Kahneman, for the application of the experimental methods to economic science 

thus far used in psychology. 

In addition to game theory, economic theory has other main branches like decision theory, 

general equilibrium theory, the theory of mechanism design, …All are closely linked to 

gaming simulation, which is defined as “a methodology for relating the micro-level 

(agent-level) behavior to the macro-level (system-level) behavior” (Meijer, 2009).  In 

short, game theory can include game theoretic models of agents' behavior and 

interactions, and considers rules, roles, goals and constraints (Duke and Geurts, 2004). 

The game combines a repeatable experience with the ability to observe actors, 

transactions and the performance of a value chain. Repeatable experience allows 

comparing networks composed of different people having the same rules, roles, objectives 

and constraints.  In real situations, farmers and processors are investing in specific 

relationships to ensure their supply and disposal of their products, especially when players 

in the value chain do not offer neither price guarantees, nor the agreed quantity and the 

quality of the products. Such specific relationships give rise to reputation which is 

acquired through behavior over time with frequent transactions (Williamson, 1993; 

Dasgupta, 2000).  In the gaming literature we find many examples. In the experiment of 

Sterman (1989), subjects manage a gaming simulation of industrial production and 

distribution system called “beer distribution game” to minimize total costs.  Barreteau et 

al (2007) study simulation and gaming in Natural Resource Management Issues. Balzer 

and Brendel (2001) compare discrete social simulation with other methodologies used in 

the study of social phenomena. 

The relationship between game theory and gaming simulations goes in both directions. 

Game theory provides an extremely useful background for the structuring, the building 

and analysis of games. Yet at the same time gaming provides important evidence for the 

construction of new solution concepts for games and for the isolation of sociological, 

psychological and other variables which are not taken into account in game theory such as 

trust between actors in the value chain. Cooperation in repeated games is primarily 

motivated by long-term payoff maximization and that even though some subjects may 

have other goals (Dreber et al, 2014).  Empirically, cooperation rates are systematically 

associated with Prisoner game theory’ payoff structures (Glöckner and Hilbig,2012). 
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Kreps et al (1981) show using the finite repetition of the prisoners’ dilemma that 

incomplete information about one or both player’s opinions, motivation or behavior can 

explain the observed cooperation. (Guyer and Perkel, 1972) studied the n-period game.  

Game theory has been widely used in resource management and cooperation. Skardi et al. 

(2013) provide a wide overview of applications of game theory in conflict resolution. 

Jolly and Wakeland (2008) used a game theoretic framework to examine the interactions 

between individuals in an organization with different preferences, regarding knowledge 

sharing. Schreider et al. (2009) describes the application of game-theoretic approach with 

specific emphasis on developing optimal strategies of phosphorus applications for soil 

fertilization.  Yaron and Ratner (1990) present an analysis of the economic potential of 

regional cooperation in water resources using cooperative game theory algorithms and 

shadow cost pricing. Most of the literature on game theory studied the n-period game and 

sub-games. However, the data generally indicate that cooperation rates drop shortly after 

the start of play, and after some delay where cooperation is not prevalent, the players 

move toward more cooperative choices (Rapoport, 1973). The importance of repetitions 

comes from the participants «equilibrium between short-term benefit and log-term 

benefit. When the game is conducted only once, each participant only concerns about one-

time benefit. But if the game is repeated several times, people may be involved in the long 

term benefit at the expense of immediate benefit to choose a different equilibrium strategy 

(Brede, 2013). 

This paper uses a gaming simulation approach to allow breeders to experiment 

cooperation, considering not only ‘opportunistic’ strategies but strategies of cooperation 

which lead to increased returns and improved quality of milk. Cooperation is primarily 

based on the ability of actors in the value chain to identify opportunities to interact with 

each other, assess issues, access social resources, and learn and share information 

(Rajalahti et al, 2008). The level of trust among partners determines cooperative behavior. 

In fact, the risks associated with cooperation, could be reduced when trust is high (Lui and 

Ngo, 2004).  

3. Study area, experimental design, and data collection 

 

The experiment was done in two regions in the governorate of Bizerte in the north of 

Tunisia (Figure 1). The choice of the zone of study can be explained by the performance 

of the dairy value chain in this region which remains limited despite the abundance of 

natural resources and the large number of dairy breeders. Although the Bizerte region, 
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which is part of the northern zone, Tunisia's main agricultural region with 25% of the 

country's land area, is the most fertile land and where rainfall is generally adequate with a 

tradition of foraging crops in Tunisia irrigated and natural watering, but we note that the 

average annual production is of the order of 2574 liters / animal / lactation against an 

average of 8000 liters in some European countries (case of France, Holland). A situation 

which reveals that the weakest link in the sector lies in its upstream part and that the 

profitability of the investment is often questioned. 

 The solution for some is to restock livestock (composed in 2017 of 52% pure breed and 

33% cross breed & 15% local breed respectively with an average annual production per 

VL of 4163 & 1041 & 373 liters), improving production performance and developing new 

feeding techniques. 

If we compare the organizations set up at the level of primary production, we can see that 

the performing countries in this area rely mainly on cooperative organizations and / or 

herders' group, something that Bizerte lacks.  In Tunisia, the large number of actors 

involved in the sale of milk produced on the farm (collection centers, large private or state 

producers, service cooperatives, collectors, etc.) has led to a malfunctioning of and 

jeopardized the quality of the milk. As this situation provoked the intervention of the 

State, which subordinated the milk collection premium to a set of specifications and 

subjected the collectors to a health certification, so as to guarantee the quality of the milk 

collected, the results remained below assigned objectives. Studies and politics suggest 

solving this problem. 

Along the dairy value chain, we examine cooperation between farmers (the dilemma to 

cooperate or to sell their milk individually) and trust facing the dilemma (to cheat or not 

to cheat in the quality of milk). We study the decision-making process to examine the 

behavior of the players and use the output of the game, a pre- questionnaire, and the 

debriefing of the game to understand the role of trust and cooperation in improving the 

performance of the dairy value chain.  With the help of the game, participants can create a 

governance system that fits their needs. Usually, they start trading in individual 

transactions, and the game simulates a normal market. Once some farmers start 

cooperating horizontally this creates other market structures: for instance, by merging 

their firms, producers can create a monopoly, which creates a hierarchy.  
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Figure 12: Study area (Bizerte, Tunisia) 
  

 

In this experiment, the player is able to make two decisions. The first is to choose to 

cooperate with which person and the second is to choose the quality of milk she decides to 

produce. In the phase of negotiation, the players can talk to each other during one minute. 

After that, each one writhe his options in the card and give them separately to the 

animator. The players have to accept all the milk producers who want to join their 

cooperatives. The player who is producing less than 90% of high-quality milk is 

considered to be cheating. The game is repeated 4 times (4 sessions) to study the change 

of the behavior of players following the previous session, which would show the 

importance of experience in the farmer’s decisions. Although the game is used to simulate 

a wide range of cooperatives, the most typically used consists of 10 farmers to play the 

game. All the players are small farmers with a herd of less than 10 dairy cows. If the game 

leader decides to enlarge the teams, the analysis of the game gets more complicated. One-

man teams are equal to one-man cooperative, leaving out the difference between 

individual decision-making and team (cooperative) performance. Before starting the 

game, farmers answer a short questionnaire. We ask them questions about the relationship 

between players if they know each other and the level of trust following a 10-points Likert 

scale. There are also questions about the trust in cooperatives and in collection center, and 

whether or not they were involved in a cooperative.  
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Players in the game produce two different types of milk: high and low quality milk. We 

distribute 100 Tunisian dinars (TND)for each player. In this game, we are playing with 

fake money. Typically, we used cards where players write the percentage of high quality 

milk that they decided to produce and their preference to cooperate or not. -if they choose 

to cooperate, they have to choose their partners in the cooperative. Each player pays the 

cost of milk produced. The cost of high quality is higher than normal quality.  The price 

of the milk to sell is function of the number of players who want to join a cooperative. 

This choice can be explained by the formation of coalitions in cooperative games between 

the players to obtain the best possible result for each of its members. It is more of a 

competition between coalitions than between individual players. A concept used in 

cooperative games is the notion of characteristic function ν, which allows specifying a 

value for each coalition. For a finite set of n players called the grand coalition and denoted 

N, this function sends 2 N to R, and, for each coalition C (subset of N = {1, ..., n}), ν (C ) 

gives its maximum value.  

In the end of the session, a bonus is given to the players or cooperatives that produced the 

best quality. The person or cooperative that has the best quality will have a bonus of 10 

TND. We added this bonus to make use of the quality payment that is missing in the dairy 

value chain and can encourage farmers to produce good quality. 

Then following the face that shows the dice and the percentage of high quality that 

produced the farmer, we accept or reject the milk. The basic data of the game are shown 

in the guideline (appendix A).  For example, if the face of the dice shows six, the 

collection center will refuse the milk of players who produce a high quality less than 90%. 

(Appendix A). The dice game presents the probability of acceptance or rejection of the 

milk by the collection center. We added the dice game option referring to the problem of 

the periodicity of the milk production. 

We introduce the dice game because in Tunisia there is a periodicity of dairy production. 

In the period of high lactation, the collection center is strict about norms of milk quality 

and the parentage of rejection milk is higher than in the period of low lactation. The dice 

game shows the probability of acceptance or rejection of milk by the collection center.  In 

the game, the milk producers are paid following the face that shows the dice and the 

percentage of high quality produced. The basic data of the game are shown in the 

guideline (appendix A).  For example, if the face of the dice shows six, the milk produced 

with high quality less than 90% will be rejected. (Appendix A). 
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The game is played in two regions in the north of Tunisia. The difference between the two 

regions is: 

• Region1:  The players didn’t know each other from the beginning.(Reputation=0) 

• Region2:  The players know each other from the beginning. (Reputation > 0)  

The game will be repeated in 4 sessions. After each session, the game leader evaluates 

trust in a discussion with the participants afterwards. This reveals the reasoning and 

process of thinking of characteristic participants during the game. The sessions are not 

linked and the game starts from the beginning each round. At the end of the game, each 

player counts the money left. The winner is the player who made the best profit. 

4. Conceptual Model 

In the study, our game is a dynamic cooperative game with incomplete and imperfect 

information. The player has to choose between two couples of decisions (Figure 13):  

- Cooperate (sell the milk with other players) or not cooperate (sell the milk 

individually), and 

-  Cheat (produce less than 90% of high quality milk) or not cheat (produce more 

than 90% of high quality milk). 

 

The repetition of a game with knowledge of intermediate results changes often 

fundamentally its unfolding. For example, it may be useful to occasionally take the risk of 

losing to test the reaction of others players and thus set up communication strategies by 

the actions played (in the absence of other means of communication). It also happens that 

reputation phenomena are developing, phenomena that will influence the strategic choices 

of other players. 

Perfect information refers to the actions in the game and the complete information refers 

to the structure and winnings of the game. 

The information is incomplete because players do not know if their milk will be rejected 

or accepted by the introduction of a dice game which represents the probability of 

rejection or acceptance of milk (incertitude). 

The information is imperfect because players do not know the quality of milk produced by 

the other players. 
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Strategies  

In our study, we used the game simulation data to estimate the utilities of players 

following Schreider et al (2009):  

The strategy set Si, i = 1, 2,… , n, available to each player is given by 

𝑆𝑖(αi, ti): (α1, α2, . . . , αn ;  t1, t2, . . . , tn)                                                   (1) 

where αi = the percentage of high quality produced by the farmer and ti= is the number of 

persons who choose to cooperate. 

We allow αi to vary continuously within the interval A = [A1, A2] , i.e., irrespective of the 

player, there is a minimum quality A1 and a maximum quality A2.  

We suppose the total quantity of milk produced is 100 liters each session.  Similarly, the 

number of farmers in cooperatives, ti takes values in an interval T = [t1, t2] where t1 is  the 

minimum time and t2 the maximum time of application.  

For each strategy (αi, ti) ∈ Si and given the price of milk P(ti),  the utilities are defined as 

follows: 

• If acceptance:  

𝑈(𝑖) = 𝑃(𝑡𝑖 ) ∗ 𝑄𝑖 − (𝐶(α𝑖) * 𝑄ℎ𝑖 + C(β𝑖)* (𝑄𝑖 − 𝑄ℎ𝑖 )) + 𝐵𝑜𝑛𝑢𝑠        (2) 

• If rejection:  

𝑈(𝑖) = −𝐶(α𝑖) * 𝑄ℎ𝑖 − C (β𝑖)* (𝑄𝑖 − 𝑄ℎ𝑖  )                   (3) 

where  

 𝑄𝑖= total quantity of milk produced by the player i,  

𝑄ℎ𝑖 = quantity of high-quality milk produced by the player I  

𝑃(𝑡𝑖 ) = Price of milk, a function of the number of players in cooperatives 

C= Cost of milk in cooperatives which is function of the quality of milk 

β𝑖 = the percentage of low quality produced by the farmer 

 

Table 10 shows the different gains of the players choosing the following strategies (shown 

also in Figure 13). In Table 1 the different letters are defined as follows: 

- A1(or 2) is the gain of the player 1(or 2) choosing to cooperate and to cheat (C-T) 

- B1(or 2) is the gain of the player 1(or 2) choosing to cooperate and not to cheat (C-NT) 

when player 2 (or 1) cooperates and cheats. 

- C1(2) is the gain of the player 1 (or 2) choosing to cooperate and cheat (C-T) when 

player 2 (or 1) cooperates and doesn’t cheat. 

- D1 is the gain of player 1 and 2 when they choose to cooperate and didn’t cheat. 
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- E1 (or 2) is the gain of player 1 (or 2) when he doesn’t cooperate and cheats (NC-T). 

- F1 (or 2) is the gain of player1 (or 2) when he doesn’t cooperate and doesn’t cheat 

(NC-NT). 

Table 10 Payoff matrix in the game 

   Player 2 

 

 

Strategy 1   C NC 

Strategy 

2-- 

T NT T NT 

 

 

Player 1 

C T A1,  A2 C1 , C2   

NT  B1, B2 D1, D1   

NC T   E1, E2 E1, F2 

NT   F1, E2 F1, F2 

 

 

Figure 13: Extensive form of the dairy value chain game 
 

This game study trust between farmers in two levels: 

• To trust in the quality of milk and do not cheat. 

• To trust other players and cooperate with them. 

5. Results of the game simulation 

In the pre-questionnaire, we used a 10-points Likert scale to find out the trust of players in 

the different stakeholders in the dairy value chain. The results show that the levels of trust 

in participants (4.06), cooperative (2.77), collectors (3.56) and collection center (4.25) are 

under the average.  However, we note that the most inferior level of trust is given to 

cooperative with an average of 2.7 which shows that breeders don’t trust cooperative. 

Results show also that breeders trust collection centers more than collectors. Based on the 

payoff matrix in Table 1, we regrouped the players per strategies and averaged the utility 
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for each strategy. Results of the game in region 1 and 2 are displayed in Table 2 and 3. To 

find out the best strategy, we calculate the average of player’s utilities of each strategy. 

The price ( Pr1, …, Pr4) is function of the number of players in cooperative. (Appendix 

A) The highest utility (Average = 122.9 DT) is found for players who followed the 

strategies [Cooperate, Not cheat] during all four sessions. The number of players who 

cooperated increases from 0 in session 1 to 5 players in session 4. The total utility 

increases with the number of players in cooperative. Also, in the cooperation strategy no 

one of the players has chosen to cheat in the quality. 

Table 11: Pay-off matrix (Region1) 
 

 Cooperation No cooperation 

 Nb. 

Players 

Price T NT Nb. 

Player

s 

Price T NT 

Session1 

 

0 Pr1 0 0 10 Pr1 (10 ;-

75;10  ;10 ;15

) 

(10 ;10 ;10 ;10, 

10) 

Session2 

 

2 Pr2 0 (30 ;30) 8 Pr1 (10 ;25 ;15 ; 

15) 

(10 ;10 ;10;10) 

Session3 

 

4 Pr3 0 (45 ;45 ;45 ;45) 6 Pr1 (15 ;10) (10 ;10;10 ;10) 

Session4 

 

5 Pr4 0 (60 ;60 ;60 ;60 ;

60) 

5 Pr1 (-75 ;-95) (10 ;10 ;10) 

Total 

utility 

  0 520   -110 160 

Average 

utility 

  0 47,2   -8,46 10 

 

In sessions where players didn’t cooperate and cheat in the quality, their milk was rejected 

by the collection center and their utilities were negative (Total utility = -1250 DT) In the 

four sessions, the high quality of milk increases with the number of players in cooperative 

(Figure 14). This is show that cooperation reduces cheating and improves honesty and 

trust between farmers. In the first session, all breeders behave opportunistic (Number of 
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cooperation = 0) which affect the quality for 50% of players. Besides, for the others 

players the utility decrease despite of high quality because of the high cost of high quality 

milk. In the second session, the breeders who cooperate (2 players) and produce high 

qualities (100%) have better utilities (400) than the producers who didn’t cooperate and 

produce less quality. In the third session we have a cooperative of 4 players and in the last 

session a cooperative with five players with the best qualities and utilities. In this game, 

the repetition had a positive effect on trust and cooperation since the cooperative 

overweighs all the sessions in the game 

 

 

Session1  The utility function of the high 

quality (0 coop) 

 

Session 2 The utility function of the high 

quality (2 coop) 

 

 

Session 3 The utility function of the high 

quality  (4 coop) 

 

Session4 The utility function of the high 

quality (5 coop) 

Figure 14: Utility function and cooperation in the 4 sessions (region1) 
 

In region 2 where players know each other, the results in Table 3 show that the strategy 

that is most efficient is the strategy [cooperate , not cheat]; it provides players a better 

utility (Average utility = 445 DT). The number of players who cooperate in this region is 
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higher than that the region 1 since players are neighbors and are used to deal with each 

other. 

In the second session, the milk producers who cooperate (2 players) and produce high 

qualities (100%) have better utilities (30) than the producers who didn’t cooperate and 

produce less quality. In addition, one player of the cooperative cheated in the quality of 

milk in the first session then changed his behavior in the second session and produced a 

high quality of milk In the first region, the number of players who didn’t cheat is higher 

than the other region. In the region 1, the players didn’t want to take risk and they played 

individually.  

Table 12: Pay-off matrix for Region 2 (Utility in DT) 

 

 Cooperation No cooperation 

 Nb. 

Players 

Price T NT Nb. 

Players 

Price T NT 

Session1 

 

0 Pr1 0 0 10 Pr1 (15 ;15 ;25 ;20 

15; 20 ;25) 

(10 ;10 ;10) 

Session2 

 

6 Pr2 (30 ;30 ;30

 ;35 ;40) 

(40 ) 4 Pr1 (25 ;20) (10 ;10) 

Session3 

 

6 Pr3 (45;55) (50 ;50 ;50 ; 

50) 

4 Pr1  (10 ;10 ;10 ;

10) 

Session4 

 

8 Pr4 (82 ;82 ;72

;72 ;72) 

(72 ;72 ;72) 2 Pr1  (10 ;10) 

Total 

utility 

  645 456   195 110 

Average 

utility 

  53,75 57   19,5 10 

 

 

In sessions where players didn’t cooperate and cheat in the quality, their milk was rejected 

by the collection center and their utilities were negative (Total utility = -1250 DT) In the 

four sessions, the high quality of milk increases with the number of players in cooperative 

(Figure 3). This is show that cooperation reduces cheating and improves honesty and trust 
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between farmers. In the first session, all breeders behave opportunistic (Number of 

cooperation = 0) which affect the quality for 50% of players. Besides, for the others 

players the utility decrease despite of high quality because of the high cost of high quality 

milk. In the second session players form 3 cooperatives, each one is composed of 2 

players. In this session, all milk producers who cooperate increase their quality of milk. In 

the third session, the number of players who cooperate increases to 3 players in two 

cooperatives. In the third session we have a cooperative of 4 players and in the last 

session a cooperative with five players with the best qualities and utilities. In this game, 

the repetition had a positive effect on trust and cooperation since the cooperative 

overweighs all the sessions in the game. 

 

 

Session1: The utility function of the high quality 

 (0 coop) 

 

Session 2:The utility function of the high 

quality (2 farmers in 3 cooperatives) 

 

Session 3:The utility function of the high quality 

 (3 farmers in 3 cooperatives) 

 

Session4: The utility function of the high 

quality  (8 farmers in one cooperative) 

Figure 15: Utility function of the quality in the 4 sessions (region 2) 
 

6. Discussion 

Based on the pre-questionnaire, the failure of cooperative system in the 1960’s in Tunisia 

could explain the low level of trust attributed to the cooperatives.  In fact, at the beginning 

of 1967, collectivism was in full swing, but the cooperatives had not produced the desired 

0
5

10
15
20
25
30

0 20 40 60 80 100

U
ti

lit
y

Quality

2 coop 2 coop

0

10

20

30

40

50

0 20 40 60 80 100

Quality

3 coop
3 coop

0

20

40

60

0 20 40 60 80 100

8 coop
8 coop 8 coop

0

20

40

60

80

100

0 20 40 60 80 100



 

89 
 

results for two essential reasons: In the first place, small farmers were against divesting 

their property for the benefit of a cooperative where their status changed from owner to 

worker. This led to malpractices where some were enriched while those who had worked 

hard for the development of their land were overnight divested. This system had not 

affected the big farmers who had not been affected before. Second, during that period a 

bad economic situation coupled with a drought also affected the whole country. The 

indebtedness of these cooperatives was increasing. The situation was deteriorating day 

after day. Such a failure has had a negative impact on breeders who are now against 

cooperatives and cooperation (Boulet, 1971).  

During the game, players didn’t know the decision of each other and all information is 

hidden in an envelope. The players didn’t know if the milk will be accepted or rejected by 

the collection center since it’s linked to a random process like the dice game. It’s a game 

with imperfect and incomplete information. The game is repeated in 4 sessions. Results 

show that cooperation between breeders increase during the four sessions. These 

conditions are conforms to finite repeated game.  This dilemma results in a Nash 

equilibrium at the end of the game where no player has interest to deviate.   

 

In both regions, Cooperation and avoid cheating (C –NT) represents the dominant strategy 

for the players. Hence, there is no unilateral profitable deviation from any of the players.  

In every stage of the game, cooperation and avoid cheating (C –NT) represents the 

dominant strategy for the players. there is no unilateral profitable deviation from any of 

the players. For repeated games with a fixed and known number of time periods, if the 

stage game has a unique Nash equilibrium, then the repeated game has a unique subgame 

perfect Nash equilibrium strategy profile of playing the stage game equilibrium in each 

round.  

Therefore, the combined strategy (C-NT, C-NT) is a social optimum which is the profile 

that maximizes the sum of the players' profits.  

For example, in a society composed of two prisoners, the social optimal is cooperation, 

which is not a Nash equilibrium. Then, we consider the Generalised Nash Equilibrium, 

also called Coupled Constraints Equilibrium can be can be engineered that corresponds to 

social optimum. Here, players are given weights that may reflect how the regulator 

appraises each player’s output from a social point view (Contreras et al, 2015). As a 

conclusion, we consider the strategy (C-NT, C-NT) a Nash Equilibrium. 
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Therefore, the combined strategy (C-NT, C-NT) is a Nash equilibrium. This could be 

reasonable if there is a long interrelationship that leads players to form opinions about 

how others play. It could also be reasonable if there is a social convention or a consensus 

or an agreement adhered to by the other players. In other words, no player has the interest 

of unilaterally deviating if he correctly guesses the strategies of the other players.  If a 

player looks at a strategy profile as a social convention, no player would want to deviate 

when he or she thinks the other players are following the convention.  

 

To analyze the effect of both couple of strategies (cooperation (C), No cooperation (NC)) 

and (cheat (T), No cheat (NT)), we use the average gains realized by each breeder to 

determine the Nash equilibrium. So, we can recap the games in Table 13 for region 1 and 

Table 14 for region 2. 

 

Table 13: Nash equilibrium and Pareto-efficient (Region 1) 
 

  P 2 

  C –T C-NT NC-T NC-NT 

 

 

P 1 

C –T 0 ;  0 0 ; 47 0 ; -8 0 ; 10 

C –NT 47 ; 0 47 ; 47 47 ; -8 47 ; 10 

NC –T -8 ; 0 -8 ; 47 -8 ; -8 -8 ; 10 

NC –NT 10 ; 0 10 ; 47 10 ; -8 10 ; 10 

 

Table 14: Nash equilibrium and Pareto-efficient (Region 2) 
 

  P 2 

  C –T C-NT NC-T NC-NT 

 

 

P 1 

C –T 54 ;  54 54 ; 57 54 ; 19 54 ; 10 

C –NT 57 ; 54 57 ; 57 57 ; 19 57 ; 10 

NC –T     19 ; 54 19 ; 57 19 ; 19 19 ; 10 

NC –NT 10 ; 54 10 ; 57 10 ; 19 10 ; 10 

 

At the end of the game, the combination strategy (C-NT, C-NT) correspond to the payoffs 

(47;47) which is Pareto-efficient.  According to results in Table 13,  the amount 47 DT is 

the highest average of utilities for all players. For region 2, the combination strategy (C-

NT, C-NT) is Nash equilibrium and payoff (57;57) is Pareto-efficient (Table 14).  In this 
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region, the average of utilities is higher than region 1 because in region 2 the number of 

famers involved in cooperative is higher. Even if deviations from reality have been 

revealed, the farmers consider that this schematic representation of the reality proposed in 

the game allows them globally to evolve as in the real value chain. They find there a 

certain number of rules they share with each other. The rules, behaviors, interactions and 

processes represented are not exhaustive.  

These results are similar to the paper of Schreider (2009) who used a game in which he 

considers competitive strategies and strategies which imply cooperation between farmers 

and the economic advantages of phosphorus applications and the environmental losses 

associated with these applications expressed as dollar values. The results show that the 

cooperative solutions lead to much lesser environmental impacts and better economic 

advantages than that in the case of non-cooperative strategies. The results of the game 

show the increasing of utility when switching from competitive to cooperative strategy 

just like in our game which demonstrates the benefits of cooperation. 

Conclusions 

Game theory is a rapidly advancing approach for analyzing conflicts. Game theory 

applications in resolving imperfections in the dairy value chain cover a range of problems 

in diverse categories and types and allow simulation of the self-centered attitude of the 

involved players with a fairly realistic manner. In the context of the dairy sector, game 

theory methods compared to other conventional methods of strategic analysis, such as 

linear programming, provide better understanding of issues describing the competition 

and cooperation between players and make better estimations of the conflict outcomes. 

The application of gaming simulation as a research method can be of value for gathering 

data about the real behavior of real participants in a simplified environment. In this paper, 

we demonstrate that a cooperative as an institutional arrangement can improve the quality 

of milk and increase the breeder’s income.  

The dairy value chain in Tunisia has been facing recurrent problems mostly related to 

coordination, contracting, pricing and quality imperfections.  The failure of cooperatives 

in the past had a big impact on the behavior of farmers who have lost confidence in 

cooperatives despite the many benefits they offer. The policy focus on technology 

generation and dissemination, without considering the underlying problems related to 

market imperfections and institutional and socio-economic processes, has contributed to 

low technology adoption and limited development in the dairy value chain.  
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The approach used in the paper is a gaming simulation where breeders consider strategies 

of cooperation in repeated sessions. The experiment was done in two regions with 

different settings, in particular where farmers know each other or not.  Despite their 

background farmers formed cooperatives changed their strategies during the game 

sessions. For the first session, all farmers have a timely opportunistic behavior, but during 

the game they gradually communicated and cooperated to earn more profit and win the 

game. In fact, the success of the cooperatives from one session to another encouraged 

other farmers to cooperate. This study is not only intended to study the impact of 

cooperation on milk quality and profit but it is a method of popularizing farmers to think 

in the future to cooperate in the aim of reducing costs and improving their income. 

 

The repetition in the game simulates experience and reputation in the real world. In fact, 

the number of repetitions affects positively the level of cooperation and high-quality milk. 

Hence, cooperation and collective action improve trust between breeders. Indeed, the 

combination of strategies (cooperated and not cheated; cooperated and not cheated) 

corresponds to a situation of Nash equilibrium and Pareto-efficient.  As a participatory 

approach, players were convinced in the debriefing that cooperation can improve their 

milk quality and profit. This cooperation can be facilitated, legitimated and 

institutionalized by a social contracts and consensus.  

 

Our findings have significant policy implication which can improve the management of 

the dairy sector and value chain; farmers are now willing to improve the quality of milk 

according to the payment to quality scheme. During the debriefing, breeders reclaimed 

this option (which is the bonus attributed to the best quality in the game).  Our study 

focused on cooperation and trust related to quality of milk, but cooperation can be 

affected by other social factors.  This implies a need for further empirical research that 

includes other characteristics, norms and values explaining the choice to cooperate and 

the governance mechanisms in general. 
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CHAPTER 6 

 BUILDING TRUST AND COOPERATION USING GAMING SIMULATION: 

THE CASE OF THE DAIRY VALUE CHAIN3 

 

Introduction 

The large number of stakeholders involved in the dairy value chain (collection centers, 

large private or state producers, service cooperatives, peddlers, etc.) has led to a 

dysfunction in the activity of this chain. This dysfunction can be explained by the lack of 

coordination between the stakeholders. Better coordination can increase the performance 

of the value chain. This coordination problem is strongly linked to the absence of organization 

among the different agents in the value chain (Msaddak et al. 2017). 

The performance of the dairy value chain in Tunisia remains weak despite the abundance 

of natural resources; endowment of the most fertile lands, an adequate rainfall with a 

tradition of foraging crops in irrigated and natural rain-fed farms, and a large number of 

dairy breeders (CNEA 2016). Despite these favorable conditions, the average annual 

production is as low as 2574 liters / animal / lactation against an average of 8000 liters in 

some European countries (case of France, Holland). Most of the farms are small farms or 

family farms that practice extensive livestock farming.  

The narrow policy focus on biophysical technology generation and dissemination, without 

considering the underlying problems related to institutional and socio-economic 

processes, has contributed to low technology adoption and limited broader development in 

the dairy value chain. Since 1962, Tunisia has employed several strategies aiming the 

development of the dairy sector. These strategies enabled Tunisia to achieve self-

sufficiency in milk in 1999. However, in the successive strategies recurring problems (and 

actions) remain unresolved. Among these problems the organization of market 

participants, and the institution of a pricing system according to the quality and type of the 

product remain difficult to achieve. Contracting between the different actors (production 

and sale of milk and other animal products) remain one of the major constraints in the 

dairy value chain management (Zaibet et al. 2005).  The lack of contracting and 

integration (‘horizontal’ and ‘vertical’) are major causes of the failure to account properly 
 

3 This chapter is taken from an article presented in the SFER Conference in December 2018: M. 
Msaddak, J. Nasr and L. Zaibet, Building trust and cooperation using gaming simulation: the case of 
the dairy value chain  
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for how value-chain analysis are mediated by factors relating to social relations, in 

addition to local history and environment (Jarosz 2008).  

The most important socio-economic variables that affect the organization, coordination 

and overall performance of the dairy sector are trust and cooperation (fink et al. 2010). 

According to Ramirez (2013), participation in producers’ associations has a significant 

impact on agriculture technology adoption and therefore plays an important role in 

knowledge transfer. Building trust in the network of organizations, companies and 

individuals can improve the performance of value chain as well as the institutions and 

policies that influence the behavior and performance of the system (Hakanen 2016). 

“Trust is a psychological state comprising the intention to accept vulnerability based upon 

positive expectations of the intentions or behavior of another" (Rousseau et al. 1998). The 

concept is generally defined as "the belief that another individual, an organization or an 

institution will act in accordance with what is expected of him" (Mangematin and 

Thuderoz 2003). In this paper, we use a game simulation where breeders experiment 

cooperation and build trust amongst them. We show the impact of cooperation on 

achieving higher utility and therefore lead to higher cooperation and trust. We discuss the 

factors affecting the level of trust in the dairy value chain and its role in improving 

cooperation between stakeholders using data from the game and questionnaires 

administered conjointly to 50 breeders in the game. The paper is organized as follows: 

after this introduction (section 1), we provide a conceptual framework (Section 2), and the 

methodology (Section 3). Results and discussion are presented in section 4, followed by 

the main conclusions (Section 5). 

1. Conceptual framework 

 

Various philosophers, psychologists and social scientists have worked on the effect and 

determinants of trust. With the upcoming of the New Institutional Economist (NIE) trust 

take place as an important factor in economic analysis and in transactions (Coase 1937).  

Williamson (1993) recognizes the importance of trust in inter-organizational relationships. 

In fact, transactions and vertical integration between firms, within "intermediate forms" 

and "networks" are influenced by trust. Trust is a way for each partner to reach their 

respective interests (Piore and Sabel 1984, Bradach and Eccles 1989, Owen 2006). 

The role of economic analysis is therefore to emphasize the relationship between these 

constraints and behaviors. Most often, the notion of trust is misused to describe behaviors 

that can be explained in terms of perfect rationality (Brousseau 2000). 
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According to Lewicki and Bunker (1995), it is possible to segment the social perspectives 

of apprehending trust into three categories. First, personality theorists conceptualizing 

trust as a belief, expectation or feeling deeply rooted in personality and derived from its 

sources in the psychological development of the individual (Rotter 1980). Then, 

sociologists centered on the understanding of the social bond and defining trust as an inter 

and intra institutional phenomenon and as an object that the individual assumes regarding 

the functioning of institutions (Granovetter 1985). Finally, psycho-sociologists define the 

trust in terms of hope and consent of a third party who engages in a transaction. 

Transaction associated with risks and contextual factors that change trust, highlighting 

uncertainty and vulnerability of the individual (Lewicki and Bunker 1994). 

 For Dasgupta (2000) trust is central to any transaction hence the importance of trust as 

"an invisible institution"(Arrow 1974). Morgan and Hunt (1994) emphasize the role of 

trust as cement in exchange relations. They showed that cooperation between exchange 

partners is influenced by both the level of trust and the degree of commitment. On the 

other hand, Kumar et al. (1995) introduce new dimensions for trust: the concept of 

honesty (belief that a partner will keep their word and be sincere) and that of benevolence.  

Trust thus appears as a conjecture whose necessity emerges when one is no longer able to 

predict by calculation the behavior of the other. It is invalidated when opportunistic 

behavior is detected. Trust is a complex belief because it can be both very strong and very 

fragile. It is strong to the extent that its challenge requires a thorough analysis of what has 

happened and an interpretation of the behavior of the other. It is fragile for the same 

reasons and because it is not based on anything tangible. 

In his study Lewis et al (2012) states that the lack of trust is the most important reason 

why relationships between farms are not working as well as they should. Therefore, trust-

building should be emphasized when building strategic relationships.  

To build trust in the value chain, the parties have to value the benefits and costs of the 

cooperation. The effects of cheating and staying in the relationship should be determined 

(Sahay 2003). The parties have to be convinced that their targets are consistent with each 

other and the incentives to collaborate, not deceive, are high enough for each party.  

Secondly, the reputation should be examined for the trustor to be convinced about his 

benevolence. This underlines again the fact that trust and reputation can be seen as a 

“track record” of past success of the firm. 

In the cooperative context, recent work shows the mediating role of organizational 

involvement in the link between trust and farmers' participation in the governance of their 
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cooperative (Barraud-Didier et al 2012). Borgen (2001) also shows that there is a link 

between trust and the implication of members in their cooperative. Similarly, Hansen et 

al. (2002) found a significant link between confidence in management and group cohesion 

among members of the cooperative.  

The concept of trust is too vague to be measured directly. The notion of trust can’t be 

measured by a single scale. We therefore need to use several indirect variables (such as 

reputation, cooperation or honesty) to measure trust. We will, however, detail the 

variables. 

Mayer (1995) built a model of integrating organizational trust and he proposed that trust 

will be based on the perceived ability, benevolence and integrity and propensity of the 

actor to trust. The model clearly differentiates trust from the factors that contribute to it, 

and it also differentiates trust from the outcome of risk taking in the relationship. This 

article develops a versatile definition of trust and a parsimonious set of determinants. 

Ik-Whan G. Kwon (2004) has studied the factors that influence trust and the degree of 

commitment among actors in the value chain. He identified two types of factors. 

Transaction cost factors (The specificity of the assets, Uncertainty, The sharing of 

information) and social exchange factors (satisfaction, the reputation of the partner, the 

conflict). 

Previous research on trust has noted two dimensions, benevolence and credibility. The 

credibility dimension of trust has been operationalized variously as a combination of 

honesty, trustworthiness and hope; while benevolence has rarely been examined as a 

single dimension. Aurifeille et al (2009) have studied the two dimensions of trust with the 

empirical data of inter-company relations and found that benevolence is strongly 

associated with the performance of the relationship.  Çerri (2012) explored and assessed 

the factors that influence trust and the influence of trust on the quality of the relationship 

between actors in the value chain. The goal is to contribute to the quest for trust and to 

show that trusted managers and their backgrounds lead to better business performance and 

better relationships with partners. According to the literature, we classified factors 

affecting trust in 3 categories: Social/cultural factors, Efficiency/economic factors and 

institutional factors.  

According to our literature review, there are a considerable number of determinants 

affecting the development of trust and cooperation. Because of the broad nature of trust 

and cooperation and their varied conceptual roots, we will be limited to five variables that 

directly affect trust and cooperation.  
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The following conceptual model (Figure 16) presents the relationship between dependent 

variable (trust) and independent variables; i.e. opportunistic behavior, reputation, 

experience, and cheating. 

 

Figure 16 Conceptual model 
 
 

• Dependent variable: Trust 

Trust is a complex concept that has elicited the interest of many researchers over the past 

years, to the extent that it is now often considered as one of the key variables in the 

success and stability of trading partnerships. Gurviez (1999) still refers to them as: 

credibility, integrity and benevolence. The credibility that individuals grant their trading 

partners is based on the belief that the latter has the know-how and the skills required to 

reach their goals and carry out an assignment with efficiency and accountability (Ganesan 

1994, Guibert 1999). The high level of trust between partners leads to cooperative 

behavior. Indeed, trust can promote flexibility, solidarity and the exchange of information 

and products among the various players in the value chain. In addition, there are risks 

associated with cooperation, which could be reduced when trust is high (Lui and Ngo 

2004, Poppo and Zenger 2002). The credibility of trading partners is therefore centered on 

their reputation for past transactions. Lack of trust between community members has a 

crucial impact on the evolution of credible engagement, which is a prerequisite for 

collective action. Despite these advantages, interaction and coordination have been 

difficult to obtain for the same reasons that hinder collective action which are 

opportunistic behaviors; lack of trust, incentives; and difficulties in enforcing the 

rules. Interaction and coordination in the value chain in developing countries are 

hampered by segmented markets, different technological regimes, lack of collaborative 
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cultures, inappropriate incentives, weak channels of communication, insufficient 

innovation (World Bank 2012). 

The creation of trust through a process of mutual learning facilitates collaborative 

attitudes and the monitoring of the behavior of others (Olsen 1965 cited in Gordon and 

McCann 2000). Mutual learning can be seen as an empirical and progressive process in 

which actors interact and access the capacities of their partners. This suggests that one 

should start with low-risk activities and then move on to more complex ones as mutual 

trust develops. The starting point is the creation of a high level of trust between the actors 

involved: trust enables actors to communicate effectively, develop a common vision and 

strategically implement activities that put this vision into practice. The greater the degree 

of trust, the more the results that can be expected from collaborative processes (Bernet et 

al. 2006). 

Since dysfunctional chains tend to suffer from horizontal and vertical competition 

between actors, trust building needs to respond to these two different dimensions of 

competition explicitly (Bernet et al. 2006). 

In the market chains, "internal trust" ensures that there is an optimal amount of contact 

between productive activities: this avoids undesirable friction among the players in the 

chain; as such friction could damage the chain. At the same time, "external trust" ensures 

an optimal level of interaction with external actors, ie those who are not part of the chain 

but whose activities affect different ways (through the provision of services and 

technologies, research, legislation, financial support, etc.) (Bernet et al. 2006). 

• Opportunistic behavior: 

In supply chain context, it is relevant to study which actions build up trust. When starting 

a new companionship between organizations, it is necessary to signalize that the 

relationship is based on a genuine notion of commitment, reliability (Noteboom 2002) and 

mutual benefit, not on opportunistic behavior where one of the parties use the 

circumstances to exploit the gullibility of the other at the right moment. The parties 

should not get the feeling that one of them considers opportunism as a morally acceptable 

behavior in certain circumstances (Laakso, 2017) 

Trust builds up gradually and slowly, but can be lost in once if one of the parties feels that 

the other one acts opportunistically (Harisalo & Miettinen 2010). 
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According to McGrath and Sparks (2005) “A great deal of time and effort are typically 

directed at guarding against opportunistic behavior on the part of the other party” in 

supply chain partnerships. 

H1: Opportunistic behavior affects trust negatively. 

• Reputation 

In societies with more collectivistic values, because people are closely tied within 

relatively small communities (e.g., family) or cooperation partnerships, they have clear 

preference for people inside these social groups. Such social norm may make it relatively 

risky to interact with people outside one’s close social groups and lead to a relatively low 

level of generalized trust.  

This aspect of trust has a cognitive orientation in the sense that it is based on the 

reputation of a supplier, especially in terms of quality and price (positive word of mouth, 

advertising, etc.) and is reinforced when positive purchasing and consumption occur 

(satisfaction, familiarity, etc.). This belief in the partner’s capabilities is built upon the 

basis of proof that has been gathered directly or indirectly (Hélène et al. 2005). 

Trust is built on consistent and predictable acts over a longer period (So & Sculli 2002). 

An agent with better reputation is considered to be more trustworthy i.e. is trusted more. If 

the agent “fulfills” his or her reputation and continues to act reciprocally, this again 

increases the agent’s reputation, and so the loop continues as reputation is built step-by-

step. Trust creates trust (Casterfranchi & Falcone 2001). 

Empirical evidence supports the link between reputation and trust. Reputation is the 

extent to which firms and people in the industry believe a supplier is honest and 

concerned about its customers (Çerri 2012). A favorable reputation is easily transferable 

across firms and enhances the credibility of the vendor (Ganesan 1994). If a buying firm 

assumes the partner’s reputation is well deserved, trust will be granted on the basis of the 

partner’s history in relationships with other firms. Similarly, Anderson and Weitz (1989) 

find that a channel member's trust in a manufacturer is positively related to the 

manufacturer's reputation for fair dealings with channel members.  

Çerri (2012) found that Businesses that consider their partners to be with a good 

reputation and high competency tend to exert high levels of trust toward them. Companies 

who enjoy good reputation inspire trust to parties that collaborate with them. 

Professionalism, expressed by salespersons or employees or by other means, is a good 

basis for building trust, especially in the first stages of a relationship. In the game, we 
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noticed that players deal with the persons that they know before. In our study, we used the 

pre-questionnaire to indentify reputation. 

We developed new scales to perfectly suit the present study and be able to conduct high 

quality empirical research. All constructs were measured through multiple –item scales 

and a Likert-type response format (Anderson and Narus 1990,  Zineldin 2000; Guillermo 

2009). 

H2: Reputation affects trust positively. 

• Cheating 

Butler et al (2015) used a modified trust game to show the impact of trust on the level of 

cheating in the game. They found that that cheating, notions substantially affect decisions 

on both sides of the trust exchange. 

Wirtz and Kum suggest that a sense of loyalty and trust may reduce cheating. They also 

refer to Hwang and Burgers who take an economics approach and argue that the high cost 

of the loss of a trusted partner is an inhibitor of opportunism. Both views indicate that a 

high-trust relation inhibits deceit and cheating. 

H3: Cheating affects trust negatively. 

• Experience 

In the game, we are playing 4 sessions. The strategy of the players changed following to 

the experience that they had in the session. The purpose of the players is to increase their 

profit. In the majority of cases, they follow the strategy of the winner.  

M. Jonker (1990) developed a framework is presented that supports formal analysis of the 

dynamics of trust based on experiences. Trust may be influenced by experiences of 

different types (M. Jonker 1990) ‘values’. Favorable perceptions of profit sharing served 

to increase organizational commitment while only organizational reciprocity predicted 

trust in management (Shapiro 2002). Ananyev (2018) in his article found that that a 10 per 

cent decrease in income is associated with a 5 percentage point decrease in social trust. 

In our study, experience is expressed by the profit that made the player. If the player gets 

the expected profit, he trust more the cooperative and take more risk in the following 

session. If the experience failed he become thriftier and wants to avoid risk.  

H4: Experience affects the level of trust positively 



 

101 
 

2. Methodology  

The game simulation method makes it possible to organize laboratory economic 

experiments as a research process that follows the pragmatist logic of theory / hypothesis 

discovery.  

In our empirical analysis, we used gaming simulation (described in the annex A), pre-

questionnaire, post-questionnaire and debriefing to study the determinants of trust and the 

impact of trust on cooperation between stakeholders in the dairy value chain. 

 The experiment was done in 5 regions in Tunisia. The game was played with 10 small 

farmers (<10 milk cows).  

 In this experiment, the player is able to make two decisions. The first is to choose to 

cooperate with which person and the second is to choose the quality of milk she decides to 

produce. The player who is producing less than 90% of high quality milk is considered to 

be cheating. The game is repeated 4 times (4 sessions) to study the change of the behavior 

of players following the previous session, which would show the importance of 

experience in the farmer’s decisions. Although the game is used to simulate a wide range 

of cooperatives, the most typically used consists of 10 farmers to play the game. All the 

players are small farmers with a herd of less than 10 dairy cows. If the game leader 

decides to enlarge the teams, the analysis of the game gets more complicated. One-man 

teams are equal to one-man cooperative, leaving out the difference between individual 

decision-making and team (cooperative) performance. Before starting the game, farmers 

answer a short questionnaire. We ask players questions whether there is a relationship 

between players; if they know each other and the level of trust following a 10-points 

Likert scale. There are also questions about the trust in cooperatives and in collection 

center, and whether or not they were involved in a cooperative.  

Players in the game produce two different types of milk: high and low quality milk. We 

distribute 1000 Tunisian dinars (TD) for each player. In this game, we are playing with 

fake money. Typically, we used cards where players write the percentage of high quality 

milk that they decided to produce and their preference to cooperate or not. -if they choose 

to cooperate, they have to choose their partners in the cooperative. Each player pays the 

cost of milk produced. The cost of high quality is higher than normal quality.  The price 

of the milk to sell is function of the number of players who want to join a cooperative. 

This choice can be explained by the formation of coalitions in cooperative games between 

the players to obtain the best possible result for each of its members. It is more of a 

competition between coalitions than between individual players. A concept used in 
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cooperative games is the notion of characteristic function ν, which allows specifying a 

value for each coalition. For a finite set of n players called the grand coalition and denoted 

N, this function sends 2 N to R, and, for each coalition C (subset of N = {1, ..., n}), ν (C ) 

gives its maximum value.  

In the end of the session, a bonus is given to the players or cooperatives that produced the 

best quality. The person or cooperative that has the best quality will have a bonus of 10 

TD. We added this bonus to make use of the quality payment that is missing in the dairy 

value chain and can encourage farmers to produce good quality. 

Then following the face that shows the dice and the percentage of high quality that 

produced the farmer, we accept or reject the milk. The basic data of the game are shown 

in the guideline (appendix A).  For example, if the face of the dice shows six, the 

collection center will refuse the milk of players who produce a high quality less than 90% 

(Appendix A). The dice game presents the probability of acceptance or rejection of the 

milk by the collection center. We added the dice game option referring to the problem of 

the periodicity of the milk production. 

We build the model of trust from the output of the game. The variables used in this model 

are described in table 1. 

In our study, we used the game simulation data to estimate the utilities of players 

following Schreider et al (2009): 

The strategy set Si, i = 1, 2,… , n, available to each player is given by 

𝑆𝑖(αi, ti): (α1, α2, . . . , αn ;  t1, t2, . . . , tn)                                                   (1) 

where αi = the percentage of high quality produced by the farmer and ti= is the number of 

persons who choose to cooperate. 

 

We allow αi to vary continuously within the interval A = [A1, A2] , i.e., irrespective of the 

player, there is a minimum quality A1 and a maximum quality A2.  

We suppose the total quantity of milk produced is 100 liters each session.  Similarly, the 

number of farmers in cooperatives, ti takes values in an interval T = [t1, t2] where t1 is  the 

minimum time and t2 the maximum time of application.  

For each strategy (αi, ti) ∈ Si and given the price of milk P(ti),  the utilities are defined as 

follows: 

• If acceptance:  

𝑈(𝑖) =  P (ti) ∗  Qi– (C(αi) ∗  Qhi +  C(βi ) ∗  (Qi − Qhi))  + Bonus        (2) 
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• If rejection:  

              𝑈(𝑖)  =  –  C(αi) ∗  Qhi −  C(βi ) ∗  (Qi − Qhi)                                             (3) 

where  

Qi=total quantity of milk produced by the player i,  

Qhi= quantity of high quality milk produced by the player I  

P (ti)= Price of milk, a function of the number of players in cooperatives 

C= Cost of milk in cooperatives which is function of the quality of milk 

βi = the percentage of low quality produced by the farmer 

Table 15: Variables summary of the model and data resources 

Variable Description Value 

Trust Is the dependent variable. We 

asked the players after the game 

to attribute a score to the level of 

personal trust that they give to 

people 

Data from the questionnaire 

A Likert scales (0-10) 

Opportunistic behavior The frequency when the players 

behave opportunistic. 

Data from the game 

Numeric 

Reputation We asked the players after the 

game to attribute a score to the 

level of personal trust that they 

give to people who had a good 

reputation 

Data from the questionnaire 

A Likert scales (0-10) 

Cheating The frequency of low quality milk 

produced by the farmer 

Data from the game 

Numeric 

Experience The average of income of the 

players in the end of the session 

Data from the game 

Numeric 
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3. Results and discussion 

In this section, we will discuss the results from the gaming simulation through the 

different sessions and the results from the two models studying factors affecting trust and 

cooperation. 

3.1 Results of the gaming simulation 

In the four sessions, the high quality of milk increases with the number of players in 

cooperative (Table 16). This shows that cooperation reduces cheating and improves 

honesty and trust between farmers. 

In the first session, all breeders behave opportunistic (Number of cooperation = 0) which 

affect the quality of milk (50%) with a negative profit because there is breeders who their 

milk was rejected because of the bad quality of milk. 

In the second session, the breeders who cooperate (2 players) and produce high qualities 

(100%) have better utility (320) than the producers who didn’t cooperate and produce less 

quality. In the third session we have a cooperative of 4 players and in the last session a 

cooperative with five players with the best quality and utility. In this game, the repetition 

had a positive effect on trust and cooperation since the cooperative overweighs all the 

sessions in the game. 

Table 16: Results of the game in the 4 sessions 
Dice (See 

appendix A) 
Session1  Session2  Session 3  Session 4  

Condition of 

milk acceptance  

High quality ≥70 High quality ≥70 High quality ≥50 High quality ≥90 

Cooperation 

decision 

Coop No coop  

  

Coop 
 

No coop  
 

Coop 
 

No coop  
 

Coop 
 

No coop  

Number of 

players 

0 10 2 8 4 6 5 5 

Average of the 

high quality milk 

-  50%  100%  70%  100%  65%  100%  70% 

Utility of 

breeders (TD)  

-  -21 TD 320 TD 91 TD  410 TD  68 TD  550TD  -318TD 
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Based on the pre-questionnaire, the failure of cooperative system in the 1960’s in Tunisia 

could explain the low level of trust attributed to the cooperatives.  In fact, at the beginning 

of 1967, collectivism was in full swing, but the cooperatives had not produced the desired 

results for two essential reasons: In the first place, small farmers were against divesting 

their property for the benefit of a cooperative where their status changed from owner to 

worker. This led to malpractices where some were enriched while those who had worked 

hard for the development of their land were overnight divested. This system had not 

affected the big farmers who had not been affected before. Second, during that period a 

bad economic situation coupled with a drought also affected the whole country. The 

indebtedness of these cooperatives was increasing. The situation was deteriorating day 

after day. Such a failure has had a negative impact on breeders who are now against 

cooperatives and cooperation. 

3.2 Results of the ordered logistic regression model 

The objective of this section is to determine the critical factors that influence trust 

between partners in dairy value chain and to assess the impact of trust in partnership 

between breeders. Trust construct contains four main factors, the average of cheat in the 

game, experience during the sessions, opportunistic behavior and reputation (Table 17). 

As mentioned in the table 17, the 4 hypotheses described below are confirmed.  

 

Table 17  Regression results of model 1 

Variables Estimate P>| t | 

Reputation 0.25 0.053 

Opportunistic behavior -1.46 0.057 

Experience 0.004 0.013 

Cheating -1.5 0.05 

/cut 1 -1.37 - 

/cut 2 1.06 - 

 

The number of observations is 50. The LR Chi-squared test with a value of 13.83 (p-value 

=0,0079) show that models fit the data well as compared to the null. The Pseudo R2 = 

0,1385. 

All the dependent variables are statistically significant. The variable good reputation and 

profit affect trust positively while the variables cheating and the opportunistic behavior 

affect negatively the level of trust.  



 

106 
 

 For the good reputation, we would say that a one unit increase in the good reputation, we 

expect a 0,25 increase in the log odds of being in a higher level of trust, given all of the 

other variables in the model are held constant. Businesses that consider their partners to 

be with a good reputation and high competency tend to exert high levels of trust toward 

them. Firms who enjoy good reputation inspire trust to parties that collaborate with them. 

For a one unit increase in the opportunistic behavior, we expect a 1,46 decrease in the log 

odds of being in a higher level of trust. That can be explained by the fact that players who 

buy their milk individually had lost trust in the other players in the game.   For the 

variable profit of the game, one unit increase of this variable generate a 0,004 increase in 

the log odds of being in a higher level of trust. In fact, the profit owned in the game affect 

positively trust since having a good experience during the session can encourage players 

to be more involved in a partnership and increase trust between them. 

Finally, for a one unit increase in the variable cheating, we expect a 1,5 increase in the log 

odds of being in a higher level of distrust. Cheating influences the relationship between 

traders and can lead to distrust. In fact, the quality of service provided by partners has an 

important role in building trust on the value chain and maintaining a sustainable 

relationship between farmers. 

The cut points show at the bottom of the output indicate where the latent variable is cut to 

make the three groups that we observe in our data. Note that this latent variable is 

continuous.  

To study the link between cooperation and trust, we used a linear regression model in aim 

to analyze the effect of trust on cooperation. As mentioned in the table 18, trust have a 

positive effect on cooperation between farmers.  

Table 18 Regression results of model 2 

Variables Estimate P>| t | 

Trust 0.63 0.021 

Constant 0.89 0.174 

 

Conclusions 

Multiplayer collective action game is a controlled experiment setting to analyze players’ 

incentives to contribute collective effort towards group returns.  This game is intended to 

let farmers to build trust and therefore lead to more cooperation, which are ingredients to 

building social capital and networking in the community. These conditions are required to 
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foster innovation and then better quality of the delivered products and also better returns 

to farmers.  Our main testable hypotheses are as follows: (a) reputation and experience 

affect trust positively; (b) Opportunistic behavior and cheating affect trust positively and 

(c) trust has a positive impact on cooperation amongst farmers. Such a methodology is 

based on the complementarity between the playful and real domains for the collection of 

data and for their analysis. The collection of information to describe the behavior of the 

actors in the daily reality and during the game sessions was conducted using different 

survey techniques: individual (participant cards in the game, and in social reality: 

questionnaires) and collective (debriefing of gaming sessions) and participant observation.  

Results show that trust can be affected by social determinants like the reputation which 

represents a key factor to the farmer to judge his partner a trustworthy or not. Reputation 

in rural area is very important in relationship between traders. In the case of the absence 

of contracts between farmers, reputation can be a guarantee to trust their partners. During 

the debriefing, when asked why they choose this person to cooperate and to trust in, 

farmers answer that she is neighbor or one member of the family, or also a person known 

for his good reputation. This show how can be reputation criteria in building trust in the 

value chain. Another social determinant is the honesty of partner. Here we mean the 

quality of the service provided. If the partner in a cooperative cheats in the quality of the 

product, the other members will not trust him anymore and will end the transaction 

between them. Here, we can refer to the Tunisian dairy chain context where some farmers 

hide the quality of milk produced which can be affected for example by antibiotics. In this 

case, the milk of other farmers can be affected since they collect the milk in the same 

tank. One solution proposed in the debriefing was the sharing of loss of the farmer in this 

case. They mean that if the milk of one farmer is affected, he can tell his other partners 

and they can compensate the cost of the milk rejected.  

Opportunistic behavior also has a bad effect in building trust. Some farmers refuse to sell 

their milk collectively in the game despite of the advantage of being involved in 

cooperative. During the debriefing, these farmers didn’t know about the advantages of the 

cooperative in the reality. They suggest the organization of meetings in the aim of 

extension about the cooperatives and the procedure to form it. 

We notice that during the game, the number of farmers who cooperate increases from one 

session to another. In fact, this can be explained by the success of the cooperative in each 

session which encourages other farmer to cooperate and to earn more profit. So, in this 

case, profit is a key factor that increase trust in a partnership. In another hand, some 



 

108 
 

farmers during the debriefing argue that the failure of the cooperative in the 60’s in 

Tunisia had led to a distrust of farmers and this experience made them afraid to be a part 

of a cooperative another time. This shows how the experience can make a deep impact in 

the farmer.  

The findings also show that there is a positive linear relationship between trust and 

cooperation, where cooperation is expressed in the terms of the average of cooperation 

between players in the game. This result was expected because, as previous researchers 

have concluded, trust is a very important factor in determining relationship quality 

between business partners. In fact, the research demonstrates the effectiveness of 

multivariate modeling in analyzing constructs like trust and cooperation. In practice, this 

study provides farmers with deep understanding of different aspects of their partnerships, 

focusing exclusively on trust. 
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Conclusion 

 

This thesis is a part of a multidisciplinary and inter-institutional research program 

combining different areas related to livestock such us health, feeding, market and socio-

economics.  

This thesis will be a current reference for the importance of building trust in the dairy 

value chain. The methodologies adopted were based on participatory approaches such as 

PRA, social network and gaming simulation. They are revolutionary tools to study human 

behavior and the various interactions and links between the stakeholders of the value 

chain. These interactions determine coordination and cooperation between stakeholders 

and are based here on informal rules of trust and cooperation.  

The dairy value chain in Tunisia is characterized by the lack of cooperation between 

stakeholders. To understand the effect of cooperation on each stakeholder’s performance, 

a comparative study was done. Two groups with different arrangements were compared 

based on a Participatory Rural Appraisal approach. The results found support the 

hypothesis that cooperatives not only contribute to solving problems caused by the 

dysfunction of the dairy value chain and but also improve its performance. Network 

indicators from the cooperative group of farmers show better cooperation and integration 

than those in the non-organized group of farmers. 

Using this PRA approach in our study proved efficient by allowing all of the actors in the 

dairy value chain to participate; it provided results reflecting the actual situation without 

anyone being influenced by any another actor. The focus group was used to understand 

the situation by allowing these actors to interact, whether in conflict or compromise, 

during the meetings. 

Links between actors depended on socioeconomic factors such as trust. This factor played 

an important role in strengthening cooperation and coordination between actors and 

allowed for sustainable dairy production. Cooperatives were key to building trust and 

making the network stronger. Past failure of cooperatives had a huge impact on the 

behavior of farmers who lost confidence in them despite the many benefits they offer. 

Policies tended to focus on generating technology and dissemination, without considering 

the underlying problems related to market imperfections and institutional and socio-
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economic processes. This contributed to low adoption rates of technology and limited 

development within the dairy value chain.  

The approach used in this thesis was gaming simulation where breeders considered 

strategies of cooperation in repeated sessions. The experiment was done in two regions 

with different settings, in particular whether farmers knew each other previously or not.  

No matter what their background, farmers formed cooperatives which changed their 

strategies during the game sessions. In the first session, all of the farmers had 

opportunistic behavior, but over the course of the game, they gradually began to 

communicate and cooperate to earn more profit and win the game. In fact, the success of 

the cooperatives from one session to another encouraged other farmers to participate in 

them. This study not only intended to show the impact of cooperation on milk quality and 

profit but also make farmers think of cooperating in the future in order to reduce costs and 

improve their income. 

The repetition in the game simulates real world experience and the reputation of the 

farmer. In fact, the number of repetitions positively affects the level of cooperation and 

the quality of milk. Hence, cooperation and collective action improve trust between 

breeders. Indeed, the combination of strategies (cooperated and not cheated; cooperated 

and not cheated) corresponds to a situation of Nash equilibrium and Pareto efficiency.  As 

a participatory approach, players were informed in the debriefing session that cooperation 

could improve their milk quality and profit. This cooperation could be facilitated, 

legitimated and institutionalized by social contracts and consensus.  

Our findings have significant implication on policy which can improve dairy sector and 

value chain management; farmers are now willing to improve the quality of milk 

according to the payment to quality scheme. During the debriefing, breeders liked this 

option (which was the bonus given to those who had the best quality in the game).  Our 

study focused on cooperation and trust in relation to milk quality, but cooperation can also 

be affected by other social factors.  This implies the need for further empirical research 

that includes other characteristics, norms and values explaining the choice to cooperate 

and governance mechanisms in general. 

A multiplayer collective action game is a controlled experiment which aims to analyze 

players’ incentives to contribute collective effort towards group returns.  This game 

intended to build trust between farmers, therefore leading to further cooperation, key 

ingredients to building social capital and networking in the community. These conditions 

are required to foster innovation and then better quality of the delivered products as well 
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as better returns for farmers.  Our main testable hypotheses were as follows: (a) reputation 

and experience positively affect trust; (b) opportunistic behavior and cheating negatively 

affect trust; and (c) trust has a positive impact on cooperation amongst farmers. This 

methodology was based on the complementarity between the game domain and reality for 

collecting data and its analysis. Collecting information to describe the behavior of the 

actors in daily reality and during the game sessions was conducted using different survey 

techniques: individual (participant cards in the game and questionnaires in social reality) 

and collective (debriefing of gaming sessions) and participant observation.  

The results found here showed that the hypotheses that we put are all retained. The 

findings also show that there is a positive linear relationship between trust and 

cooperation, where cooperation is expressed in terms of the average amount of 

cooperation between players in the game. This result was expected because, as previous 

researchers have concluded, trust is a very important factor in determining relationship 

quality between business partners. In fact, research demonstrates the effectiveness of 

multivariate modeling in analyzing constructs like trust and cooperation. In practice, this 

study provides farmers with a deeper understanding of different aspects of their 

partnerships, focusing exclusively on trust. 

Nowadays, links between firms are often centralized through the state or a third party to 

ensure correct procedures for transactions.  A new method of building trust is blockchain. 

This method is based on a computing system which aims to decentralize the links between 

individuals or firms. The promise of the blockchain is, in fact, major: instant transactions 

at minimal costs and without a central control body. This technology has the potential to 

completely change the rules of the game in many economic sectors. Beyond the economic 

implications, it is a profound societal transformation that is coming. Because the 

blockchain is above all a revolution of trust, it is no longer carried by a trusted third party 

but by a decentralized and shared system. A new world is emerging using this technique. 

Our perspective of research is to continue our study on trust in the value chain using 

blockchain.  
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Appendices 

 
 

Appendix A: Focus Group Guide 

 

Objectives:  

-Identify the major constraints and problems in dairy farming and develop the 

causes and effects.  

-Focus on how they cope with constraints and indicate whether or not efforts to 

solve particular problems will eventually pay off. 

Tool: Problem ranking and problem analysis map. 

Duration: 1 hour 

Activity1: 

-Ask the group members to think about their problems. Ask them to list at least five 

problems they consider to be the most important for them in dairy farming.  

-The group should then rank the problems according to their importance. 

-Ask the group to discuss the causes and effects of these problems.  

Establish the problem analysis map that ranks problems according to their priority, 

causes and effects, decision-making or response strategies, and proposed 

opportunities or solutions.   

-Question to ask: 

*What are the related problems and constraints. 

*Which groups (social categories) share the same constraints. 

*What are the current decision-making and action strategies to address the 

problems encountered? 

*Which solutions can be implemented locally? Which ones require external 

assistance? 

 

Table 2: Problem Analysis Map 

Problems/Constrains Causes/Effects Decisions Opportunities 
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Tools: 

-Focus Group discussion, map of links between actors, analysis matrix of actors, 

partnership-conflict matrices between stakeholders. 

Duration: 2 hours  

Objectives: 

This session aims to: 

-Identify and document the status of innovations in the milk value chain. 

-Identify the major actors in milk value chain innovation, the roles they play, and the 

activities in which they are involved. 

-Evaluate the attitudes and practices of key stakeholders (focus on their ways of 

working and more specifically their history of collaboration, trust models, 

innovation culture...)  

-Understand interaction models and effects (particularly risk behaviours, formal and 

informal circuits, partnerships, coordination mechanisms between actors...) 

-Assess the external environment (policies and infrastructure) 

Activities: 

1-Identify and document the state of innovation in the milk value chain. 

a- What are the major innovations in dairy farming?  

(Proposals: First, ask the group members to list the common conventional inputs, 

New products, processes or practices in the milk value chain).   

Then ask them to identify new and emerging innovations. 

-Structure innovation around: 

- New breeds selected and adopted. 

- New forages selected and adopted. 

- New animal services received or brought in. 

- New products implemented, new processes applied (Do farmers convert milk into 

other products and how). 
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- New organizational innovations at the family and social levels (Creation of 

cooperatives) 

- Other relevant innovations. 

b- Who are the innovative farmers (identify the innovative farmers in the milk value 

chain and assign some characteristics to these farmers: wealth, gender, level of 

education and indicate their number.) 

Table 2: Innovation Status Analysis Map   

Conventional activity Innovation Innovative breeder (names 

and future contact 

regarding these 

innovations) and 

characteristics 

   

   

   

   

 

1-Identify the actors in the dairy livestock innovation system, their roles and the activities in 

which they are involved 

a- Who are the important actors in dairy production (including reproduction), processing, 

transport, collection, processing, support services, input suppliers? 

b- What are their achievements in your village? 

c-Are they still active in your village? 

d-What are their essential constraints? Do they vary seasonally? 

e-Do different actors in society have different relationships with different individuals or 

have different types of exp relationships: rich families, immigrants... 

-Summarize the discussion about the actors by a matrix of actors.  

-Characterize the actors by their activities, achievements, constraints, links; state and 

satisfaction. 

-Identify key players such as research organizations, different input suppliers; regulators, 

service providers, animal health providers, suppliers of relevant market information, milk 

buyers... 

 

2-Understand the models and the strength of interactions: 

a- How important are these actors to you? 
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b -Who do they react with? How strong and effective are these links? 

- Categorize the actors according to their importance, quality of interaction, frequency and 

speed of interaction, physical distance between the actors....  

- Indicate using arrows on the link map between actors (0= no link, broken line= link 

existing but not working, thin line= link existing but fragile, bold line= powerful and 

efficient, arrows illustrate the direction of information flows and services. 

 c- OR and how often do you interact with these actors (means used, location)? Organize the 

actors on a map according to their distance from the village and clarify whether they are 

inside or outside the village, and in relation to the final consumers. 

d-The interaction flows are they uni- or bidirectional. 

c-Who are the new actors?  Do you consider creating new links with them or strengthening 

them to cooperate? Identify missing actors and links using different colors. 

d-Who are the missing actors to improve milk production and marketing in your region? 

What activities and achievements do you expect from the missing actors? How should they 

connect with existing actors? 

3-Evaluate the attitudes and practices of major players (collaboration, trust, 

innovation culture, etc.) 

a-They exist, who are the actors sharing a history of collaboration and in which regions 

concerned by innovation. 

b-Does there exist coordination mechanisms between the actors within the innovation 

system in the milk value chain? Which ones? 

c- Do the actors have mutual trust when collaborating? 

d-Deliver other indicators of attitudes and practices. 

(Provide a complete list of attitudes and practices) 

4- Assess the enabling environment (policies and infrastructure) 

*What are the current policies, favourable/unfavourable regulations affecting the milk value 

chain? 

*If they exist, what resources (personal, budgetary, etc.) are allocated for milk production? 

*What are the available/unavailable infrastructures that are related to livestock (credits...) 

*Produce a complete list of policies at all levels that have an impact on the milk value chain: 

Identify current policies, regulations, resources allocated to the dairy sector. 

 

 

Expected output: 
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-Map of links between actors illustrating key actors and their links with livestock farmers 

inside and outside the region and in relation to important markets as well as innovative and 

missing livestock farmers and their expected links. 

-Matrix that summarizes the participants' opinions regarding the inputs and services 

provided by the actors, the particularities of the innovators and expectations about missing 

inputs and service providers. 

 

Analysis table of the matrix of innovation actors 

Key actors Activities 

and 

services 

accomplishment Defi

es 

State 

0=inactiv

e in 

village 

1=presen

t and less 

active  

2=presen

t and very 

active 

Links 

0= 

unfonction

al 

1= weak 

2=Strong 

Satisfaction 

1=good 

2= sufficient 

3=weak 

The actors 

located in the 

village 

(traditional 

exp, 

authorities,) 

      

Input suppliers 

of private 

livestock farmers 

(medicines, 

fodder...) 

      

Milk buyers 

(small sellers, 

transporters, 

cooperatives) 

      

Local 

organizations 

(groups of 

herders, women, 

etc.) 
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Modern political 

organizations 

(leader, 

extensionist, 

advisor...) 

      

Public bodies       

 
 
 



 

136 
 

 

Appendix B: The pre and post questionnaire of the experiment  

                       

                                                                                       Date: 

 

• Pre-questionnaire : 

1 Your name: 

 

2 Age: 

 

3 Your studies:  

 

4 Do you know other participants?      

• Not at all 1 ... 2 ... 3 ... 4 ... 5   Very good 

• I know some of them much as well 1 ... 2 ... 3 ... 4 ... 5   I know them better than 

others. 

 

5 To what extent do you trust other participants? 

I don’t trust anyone 1 ... 2 ... 3 ... 4 ... 5 Most of them can be trusted 

 

6 Do you trust cooperatives?   

I don’t trust any cooperative 1 ... 2 ... 3 ... 4 ... 5 Most of them can be trusted 

 

7 Do you trust collectors? 

I don’t trust any collector 1 ... 2 ... 3 ... 4 ... 5 Most of them can be trusted 

 

8 Do you trust collection center? 

I don’t trust any collection center 1 ... 2 ... 3 ... 4 ... 5 Most of them can be trusted 

 

9 Are you actually a member in a cooperative? Yes/ No 

 

10 Have you been in a cooperative? Yes/No 
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• Post-questionnaire 

1. The game was 1. Too easy to understand and play 2.easy to understand and play; 3. Neither 

easy, nor difficult;  4. Difficult to understand and play; 5.Too difficult to understand and play 

2. The game was: 1. Close to the reality; 2. Neither close, nor different from the reality; 3. 

Different from the reality 

3. How much profit did you made ________ 

4. How much loss did you have? ________ 

5. Have you cooperated?    Yes/ No 

6. If not, why? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________ 

7. If yes with who did you cooperate? 

___________________________________________________________________________

__ 

8. Why? 1. They were the closest; 2. I know them from longtime; 3. I trust them; 4. They 

offer the best options; 5. I didn’t gave too much options; 6. They seem trustful; 7.Others: 

___________________________________________________________________________

_________________ 

9 Expectation changes 

Did your expectations change during the simulation? 

Select a number between 0 (= Never modified) and 10 (= modified continuously) 

Expectation change 0 1 2 3 4 5 6 7 8 9 10 

10. Why do you think this happened? 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

_________ 
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11. What level of trust did you think you have during the game? Circle a number between 0 

(= Low trust) and 10 (= High trust). 

Trust 0 1 2 3 4 5 6 7 8 9 10 

13. Please indicate with X the number that you think it represent the extent to which each of 

the following characteristics 

• During the simulation, I was 

 

Very patient 1 2 3 4 5 6 7 8 9 10 

Risk taker 1 2 3 4 5 6 7 8 9 10 

Ready to take my time to make 

important decisions 

1 2 3 4 5 6 7 8 9 10 

Able to maintain my business 

expectations 

1 2 3 4 5 6 7 8 9 10 

Someone with a good business 

partner 

1 2 3 4 5 6 7 8 9 10 

Not afraid of breaking negotiations 1 2 3 4 5 6 7 8 9 10 

Someone with a good business 

partner 

1 2 3 4 5 6 7 8 9 10 

Able to keep my word 1 2 3 4 5 6 7 8 9 10 

Able to maintain my business 

expectations 

1 2 3 4 5 6 7 8 9 10 

 

14. Mark with an X the number that represents the person that you can trust 

The participant who controls the 

activities of the other participants 

1 2 3 4 5 6 7 8 9 10 

Whoever has information 1 2 3 4 5 6 7 8 9 10 

The strategic partner 1 2 3 4 5 6 7 8 9 10 

The one we know before 1 2 3 4 5 6 7 8 9 10 

The business partner with more 

dependence 

1 2 3 4 5 6 7 8 9 10 

The seller who must sell his product 

of high quality 

1 2 3 4 5 6 7 8 9 10 
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The one who contributes the most 

financially 

1 2 3 4 5 6 7 8 9 10 

The one that has been done with him 

other successful transactions 

1 2 3 4 5 6 7 8 9 10 

 

15. Write a number between 0 and 10 to describe the level of perceived confidence of the 

participants on the board below: 

• Did you cheat? 

Never 1 ..2 ..3..4 ..5..6..7..8..9..10  Always 

• Have you escaped from cheating? 

Never 1...2..3...4 ..5...6..7..8..9..10  Always 

• Did you cooperate with somebody? 

Never 1 ..2 ..3..4 ..5..6..7..8..9..10  Always 

If yes, with whom? 

If yes, why? 

___________________________________________________________________________

___________________________________________________________________________

___________________________ 

If no, why ? 

___________________________________________________________________________

___________________________________________________________________________

___________________________ 

16 Rank the following problems that you faced in the game from most to least: 

• Insufficient information to make decisions; 

• Difficulty to learn the rules of the game 

• Problems of product quality compared to other participants 

• Few opportunities to negotiate with other participants 

• You don’t know anyone of the participants in the game 

• Problems of non-compliance with purchase quality requirements 

• Problems of negotiation with other participants 

• There was a lot of uncertainty in the game 

• I could not find new partners  

• I have focused on a long-term relationship and I have not benefited 
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17. Would you describe yourself as 1.A risk taker  2. Neutral to risk, 3. Unfavorable risk 

18. What option will you choose? 

Option A: Obtain 30 D, with 100% of certitude 

Option B: Obtain 40 D, with 80% of certitude and 20% of chance to obtain 0 D 

12 Trust in collectors: 

I think that I can trust on my collector to fulfill his 

promises. 

1 2 3 4 5 6 7 8 9 10 

In general, I think that my collector has been honest 

with me. 

1 2 3 4 5 6 7 8 9 10 

I would recommend my collector to my friends and 

family who grow broccoli  

1 2 3 4 5 6 7 8 9 10 

I think that my collector has been trustful during the 

time I have dealt with him  

1 2 3 4 5 6 7 8 9 10 

I think that I can trust on my collector to fulfill his 

promises  

1 2 3 4 5 6 7 8 9 10 

 

13 Trust in cooperatives: 

I think that I can trust on the cooperative to fulfill his 

promises. 

1 2 3 4 5 6 7 8 9 10 

In general, I think that my partners in the cooperative 

have been honest with me. 

1 2 3 4 5 6 7 8 9 10 

I would recommend the cooperative to my friends and 

family who do the dairy cattle breeding. 

1 2 3 4 5 6 7 8 9 10 

I think that the cooperative have been trustful during the 

time I have dealt with it.  

1 2 3 4 5 6 7 8 9 10 

I think that I can trust on the cooperative to fulfill its 

promises. 

1 2 3 4 5 6 7 8 9 10 

 

19. Did you have a formal education? _______________________________ 

20. Size of the farm: ____________ 23) Size of the family: _________ 

21. Monthly income: 1. 1.000 à 50.000 D, 2. 50.001 à 100.000 D; 3. 100 001 à 250 000 D, 4 250 001 à 500 000 D; 5. Plus de 

500 000 D 

Thank you very much!!! 
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Appendix C: Dairy value chain guideline 

Dairy value chain game guideline

Production option
Normal quality milk: 0.1$/liter
High quality milk: 0.5$/liter

Selling option
Individual selling:  1DN/liter
2-farmer cooperation: 1.2DN/liter
3-farmer cooperation: 1.3DN/liter
4-farmer cooperation: 1.35DN/liter
5-farmer cooperation: 1.4DN/liter
6-farmer cooperation: 1.44DN/liter
7-farmer cooperation: 1.47DN/liter
8-farmer cooperation: 1,5DN/liter

Acceptance prediction model
90% of high milk
80% of high milk
70% of high milk
60% of high milk
50% of high milk
40% of high milk

Bonus
Player(s) or cooperative(s) with the 
highest quality level will get 10 DN 
bonus at the end of each round

You need to produce 100 liters of milk each round

13
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Appendix D : Basic Data of the game 

Learning objectives: By playing the dairy value chain game, players should experience the 

dilemma of choosing cheating or no cheating/ cooperating or no cooperating. 

Research objectives: The dairy value chain game should gain insight of the influence of Trust 

and cooperation on farmers passing goods with invisible quality attributes. 

Game objectives: For players: make as much profit as possible 

Target audience: Breeders in the region of Bizerte (Tunisia) 

Preparation time for participants: None. 

Pre-questionnaire: 10 minutes 

Briefing and setup time: 15 minutes. 

Playing time: 30 to 75 minutes. 

Debriefing time and post-questionnaire: one hour. 

Number of players: 8 to 10 

Materials required for players: Instruction for players, identification labels for players, game 

currency for everybody 

Materials required for game leader: Briefing instruction, debriefing instructions. 

Equipment required: none. 
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Appendix E: Game cards  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Milk production form 

 

 
 
Cooperation option: 
 Individual 
 Cooperation 1 
 Cooperation 2 
 Cooperation 3  
 Cooperation 4 

 

 
Milk production form 

 

 
 
Cooperation option: 
 Individual 
 Cooperation 1 
 Cooperation 2 
 Cooperation 3  
 Cooperation 4 

 

 
Milk production form 

 

 
 
Cooperation option: 
 Individual 
 Cooperation 1 
 Cooperation 2 
 Cooperation 3  
 Cooperation 4 

 

 
Milk production form 

 

 
 
Cooperation option: 
 Individual 
 Cooperation 1 
 Cooperation 2 
 Cooperation 3  
 Cooperation 4 

 

name 

percentage of high quality milk  

 

name 

percentage of high quality milk  

 

name 

percentage of high quality milk  

 

name 

percentage of high quality milk  
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Appendix F The output of the models 

 

 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 


