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ABSTRACT 

 

The debate about the contribution of domestic food chains to national food security in developing 

countries was revived by the last food price crises. In Asia, midstream enterprises implement technical 

changes and integrate new functions, resulting in increased added value and lower prices for 

consumers. The general objective of the thesis is to contribute to knowledge about the organization of 

domestic food value chains in Africa and their economic and social implications for small-scale farmers. 

It addresses three issues. First, it analyzes the organization of the rice value chain in Senegal to 

determine if it follows the same modernization pattern as the Asian one. Second, the thesis examines 

the inclusion of small-scale producers in contract farming, with a specific focus on the combination of 

marketing modes. Third, the thesis assesses the impacts of contracts on small-scale farmer incomes and 

food security. The theoretical framework is the governance of the Global Value Chain, which analyzes 

the influence of the driver of the quality on the distribution of tasks and skills among the actors of the 

chain. It is combined with the theoretical frameworks of plural forms and livelihoods to address the 

second issue. The case studied is the Senegal River Valley rice value chain. Data analyses are based on 

154 qualitative interviews and a body of quantitative data involving over 913 actors in the value chain. 

Producer participation in contracts is analyzed with a multimodal logit model and the selection bias is 

corrected with instrumental variable and propensity score models. The first result is that modernization 

of the Senegalese value chain is in step with what is taking place in Asia. Nevertheless, in Senegal, (1) 

the benchmark situation is a spot transaction (and not a tied credit-output transaction), and processors 

carried out paddy collection before the modernization, (2) credit policies directly contribute to the 

change in governance, and (3) the modernization of the rice value chain does not make it competitive 

relative to imports of broken rice. The second result is that small-scale producers participate in contracts 

to secure agricultural financing. The segmentation of the credit market is linked to the indebtedness of 

small-scale producers to the national agriculture bank. Uncertainty is a second order driver towards 

plural forms. Besides, producers continue marketing through spot transactions which can be adapted to 

household needs. The third result is that the impacts of contracts on small-scale farmers are different. 

The marketing contract is a financial device which has no impact on agricultural practices, yields, 

product quality and income. It nevertheless slightly improves food security by mitigating price 

seasonality. The production contract has a positive impact on the income of producers who were 

excluded from bank credit. It nevertheless includes implicit interest and insurance costs, meaning that 

these producers make less profit than those financed by the bank. In order to support the 

modernization, policies should enhance the design of an appropriate insurance system for agricultural 
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credit. They should also include small-scale processors in the modernization through the promotion of 

semi-industrial techniques and the opening up of operating and equipment loans. Finally, they should 

fund studies about the use of small-scale mechanization.   
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RÉSUMÉ 

 

Le débat à propos de la contribution des chaînes de valeur domestiques à la sécurité alimentaire 

nationale dans les pays en développement a été ravivé par les dernières crises alimentaires. En Asie, les 

entreprises du segment intermédiaire réalisent un changement technique et intègrent de nouvelles 

fonctions, ce qui provoque une augmentation de la valeur ajoutée et un prix de vente au consommateur 

Ǉƭǳǎ ōŀǎΦ [ΩƻōƧŜŎǘƛŦ ƎŞƴŞǊŀƭ ŘŜ ŎŜǘǘŜ ǘƘŝǎŜ Ŝǎǘ ŘŜ ŎƻƴǘǊƛōǳŜǊ Ł ƭŀ ŎƻƴƴŀƛǎǎŀƴŎŜ ŘŜ ƭΩƻǊƎŀƴƛǎŀǘƛƻƴ ŘŜǎ 

chaînes de valeur alimentaires domestiques en Afrique et leurs implications économiques et sociales 

ǇƻǳǊ ƭŜǎ ǇŜǘƛǘǎ ǇǊƻŘǳŎǘŜǳǊǎΦ 9ƭƭŜ ǘǊŀƛǘŜ ǘǊƻƛǎ ǉǳŜǎǘƛƻƴǎΦ tǊŜƳƛŝǊŜƳŜƴǘΣ ƭŀ ǘƘŝǎŜ ŀƴŀƭȅǎŜ ƭΩƻǊƎŀƴƛǎŀǘƛƻƴ ŘŜ 

ƭŀ ŎƘŀƞƴŜ ŘŜ ǾŀƭŜǳǊ Řǳ ǊƛȊ ŀǳ {ŞƴŞƎŀƭ Řŀƴǎ ƭŜ ōǳǘ ŘΩŜǎǘƛƳŜr si elle connaît une modernisation similaire à 

celle observée en AsieΦ 5ŜǳȄƛŝƳŜƳŜƴǘΣ ƭŀ ǘƘŝǎŜ ŜȄŀƳƛƴŜ ƭΩƛƴŎƭǳǎƛƻƴ ŘŜǎ ǇŜǘƛǘǎ ǇǊƻŘǳŎǘŜǳǊǎ Řŀƴǎ 

ƭΩŀƎǊƛŎǳƭǘǳǊŜ ŎƻƴǘǊŀŎǘǳŜƭƭŜΣ ŀǾŜŎ ǳƴ ƛƴǘŞǊşǘ ǇŀǊǘƛŎǳƭƛŜǊ ǇƻǳǊ ƭŀ ŎƻƳōƛƴŀƛǎƻƴ ŘŜ ƳƻŘŜǎ ŘŜ 

commercialisation. Troisièmement, la thèse ŞǾŀƭǳŜ ƭΩimpact des contrats sur les revenus et la sécurité 

alimentaire des petits producteurs. Le cadre théorique est celui de la gouvernance des Chaînes Globales 

de VŀƭŜǳǊΣ ǉǳƛ ŀƴŀƭȅǎŜ ƭΩƛƴŦƭǳŜƴŎŜ Řǳ ǇƛƭƻǘŜ ŘŜ ƭŀ ǉǳŀƭƛǘŞ ǎǳǊ ƭŀ ǊŞǇŀǊǘƛtion des tâches et compétences 

entre les acteurs de la chaîne. Il est combiné avec les cadres théoriques des formes plurielles et des 

ƳƻȅŜƴǎ ŘΩŜȄƛǎǘŜƴŎŜ ǇƻǳǊ traiter la seconde question. Le cas étudié est celui de la chaîne du riz dans la 

vallée du fleuve Sénégal. Les analyses de données sont basées sur 154 entretiens qualitatifs et des 

données quantitatives concernant 913 acteurs de la chaîne de valeur. La participation des producteurs 

dans les contrats est analysée par un modèle logit multinomial, et le biais de sélection est corrigé avec 

ƭŜǎ ƳƻŘŝƭŜǎ ŘŜ ƭŀ ǾŀǊƛŀōƭŜ ƛƴǎǘǊǳƳŜƴǘŀƭŜ Ŝǘ ŘŜ ƭΩŀǇǇŀǊƛŜƳŜƴǘ ŀǳ ǎŎƻǊŜ ŘŜ ǇǊƻǇŜƴǎƛƻƴΦ [Ŝ ǇǊŜƳƛŜǊ 

résultat est que la modernisation de la chaîne de valeur du riz du Sénégal est similaire à celle ayant lieu 

en Asie. Néanmoins, au Sénégal, (1) la situation de référence est une transaction spot (et non une 

transaction dans laquelle les intrants et le produit sont liés), et les transformateurs réalisaient la collecte 

du paddy avant la modernisation, (2) les politiques de crédit contribuent directement au changement de 

ƎƻǳǾŜǊƴŀƴŎŜ Ŝǘ όоύ ƭŀ ŎƘŀƞƴŜ ŘŜ ǾŀƭŜǳǊ ƳƻŘŜǊƴŜ ƴΩŜǎǘ Ǉŀǎ ŎƻƳǇŞǘƛǘƛǾŜ ǇŀǊ ǊŀǇǇƻǊǘ ŀǳȄ ƛƳǇƻǊǘŀǘƛƻƴǎ ŘŜ 

riz brisé. Le second résultat est que les petits producteurs participent aux contrats afin de sécuriser le 

financeƳŜƴǘ ŀƎǊƛŎƻƭŜΦ [ŀ ǎŜƎƳŜƴǘŀǘƛƻƴ Řǳ ƳŀǊŎƘŞ Řǳ ŎǊŞŘƛǘ Ŝǎǘ ƭƛŞŜ Ł ƭΩŜƴŘŜǘǘŜƳŜƴǘ ŘŜǎ ǇŜǘƛǘǎ 

ǇǊƻŘǳŎǘŜǳǊǎ ŀǳǇǊŝǎ ŘŜ ƭŀ ōŀƴǉǳŜ ƴŀǘƛƻƴŀƭŜΦ [ΩƛƴŎŜǊǘƛǘǳŘŜ Ŝǎǘ ǳƴ ŘŞǘŜǊƳƛƴŀƴǘ ŘŜ ǎŜŎƻƴŘ ordre des 

formes plurielles. De plus, les producteurs commercialisent aussi le paddy par des transactions spots qui 

peuvent être adaptées aux besoins du ménage. Le troisième résultat est que les impacts des contrats sur 

les petits producteurs sont différentsΦ [Ŝ ŎƻƴǘǊŀǘ ŘŜ ŎƻƳƳŜǊŎƛŀƭƛǎŀǘƛƻƴ Ŝǎǘ ǳƴ ŘƛǎǇƻǎƛǘƛŦ ŦƛƴŀƴŎƛŜǊ ǉǳƛ ƴΩŀ 

Ǉŀǎ ŘΩƛƳǇŀŎt sur les pratiques agricoles, les rendements, la qualité du produit et le revenu. Néanmoins, 
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ƛƭ ŀƳŞƭƛƻǊŜ ƭŞƎŝǊŜƳŜƴǘ ƭŀ ǎŞŎǳǊƛǘŞ ŀƭƛƳŜƴǘŀƛǊŜ ǇŀǊ ƭΩŀǘǘŞƴǳŀǘƛƻƴ ŘŜ ƭŀ ǎŀƛǎƻƴƴŀƭƛǘŞ ŘŜǎ ǇǊƛȄΦ [Ŝ ŎƻƴǘǊŀǘ ŘŜ 

production a un impact positif sur le revenu des producteurs exclus du crédit bancaire. Néanmoins, il 

ƛƴŎƭǳǘ ŘŜǎ ŎƻǶǘǎ ƛƳǇƭƛŎƛǘŜǎ ŘΩƛƴǘŞǊşǘ Ŝǘ ŘΩŀǎǎǳǊŀƴŎŜ ǉǳƛ ƛƳǇƭƛǉǳŜƴǘ ǉǳŜ ŎŜǎ ǇǊƻŘǳŎǘŜǳǊǎ ƻōǘƛŜƴƴŜƴǘ ǳƴ 

profit moins important que celui des producteurs financés par la banque. Dans le but de soutenir la 

modernƛǎŀǘƛƻƴΣ ƭŜǎ ǇƻƭƛǘƛǉǳŜǎ ǇǳōƭƛǉǳŜǎ ŘŜǾǊŀƛŜƴǘ ŦŀǾƻǊƛǎŜǊ ƭΩŞƭŀōƻǊŀǘƛƻƴ ŘΩǳƴ ǎȅǎǘŝƳŜ ŘΩŀǎǎǳǊŀƴŎŜ 

approprié au crédit agricole. Elles devraient aussi inclure les petits transformateurs dans la 

modernisation par la promotion de techniques semi-industrielles et lΩƻǳǾŜǊǘǳǊŜ ŘŜ ŎǊŞŘƛǘ ŀǳ 

ŦƻƴŎǘƛƻƴƴŜƳŜƴǘ Ŝǘ Ł ƭΩŞǉǳƛǇŜƳŜƴǘΦ 9ƭƭŜǎ ŘŜǾǊŀƛŜƴǘ ŦƛƴŀƭŜƳŜƴǘ ŦƛƴŀƴŎŜǊ ƭŀ ǊŞŀƭƛǎŀǘƛƻƴ ŘΩŞǘǳŘŜǎ ǉǳŀƴǘ Ł 

ƭΩǳǘƛƭƛǎŀǘƛƻƴ de la mécanisation à petite échelle. 
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ACRONYMS 
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Centre de coopération Internationale en Recherche Agronomique pour le 
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SAED {ƻŎƛŞǘŞ ŘΩ!ƳŞƴŀƎŜƳŜƴǘ Ŝǘ ŘΩ9ȄǇƭƻƛǘŀǘƛƻƴ Řǳ 5Ŝƭǘŀ 

SRV Senegal River Valley 

TCE Transaction Costs Economics 

USAID United States Agency for International Development 

VC Value Chain 
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Part of the general introduction was presented at the 140th seminar of the European Association of 
Agricultural Economists: Soullier, G., and Moustier, P. (2013) άThe dominance of relational governance 
in african food value chains: a long way towards the asian quiet revolutionΚέ Lƴ 140th Seminar of the 
European Association of Agricultural Economists, 13. Perugia, Italy, December 13-15, 2013. 

 

It was also published in the Journal des Etudiants en Développement International: 

{ƻǳƭƭƛŜǊΣ DΦ όнлмоύ Ψ[ŀ ƎƻǳǾŜǊƴŀƴŎŜ ŘŜǎ ŎƘŀƞƴŜǎ ŘŜ ǾŀƭŜǳǊ ŀƭƛƳŜƴǘŀƛǊŜǎ Ŝƴ !ŦǊƛǉǳŜ Υ ǇŜǊƳŀƴŜƴŎŜ ƻǳ 
ŎƘŀƴƎŜƳŜƴǘ ΚΩΣ Journal des Etudiants en Développement International, Vol. 2 No. 1, pp. 57ς67 [Online]. 
Available at http://jedi.cerdi.org/uploads/pdf/reviews/537f14bf6f1b1_admin_JEDI_2013.pdf [Accessed 
24 August 2017].  
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¢ƘŜ aƛƭƭŜƴƴƛǳƳ 5ŜǾŜƭƻǇƳŜƴǘ Dƻŀƭǎ ǿŜǊŜ ŜǎǘŀōƭƛǎƘŜŘ ōȅ ǘƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴǎ ƛƴ нллл ƛƴ ƻǊŘŜǊ ǘƻ άŎŀǇǘǳǊŜ 

thŜ ǇǊƻƳƛǎŜǎ ƻŦ ƎƭƻōŀƭƛȊŀǘƛƻƴ ǿƘƛƭŜ ƳŀƴŀƎƛƴƎ ƛǘǎ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎέ (Annan, 2000, p12). The first goal was 

to eradicate hunger and extreme poverty through economic growth. Fifteen years later, although 

considerable effort has been made and much ǇǊƻƎǊŜǎǎ ŀŎƘƛŜǾŜŘΣ άǘƘŜ ǇƻƻǊŜǎǘ ŀƴŘ most vulnerable 

ǇŜƻǇƭŜ ŀǊŜ ōŜƛƴƎ ƭŜŦǘ ōŜƘƛƴŘέ (United Nations, 2015, p4).  

Poverty reduction has been less significant in Africa than in other parts of the world. In 2013, 767 million 

people lived on less than $1.90 per day around the world (Cuesta et al. 2016). Poverty has been reduced 

by 35% since 1990, but progress was mainly observed in East Asia and the Pacific. The reduction was 

much less significant in sub-Saharan Africa, where it decreased by only 4 million to reach 389 million 

people in 2013. Furthermore, the number of undernourished people in sub-Saharan Africa increased to 

239 million between 1990 and 2010 (Ghanem, 2010). Since 80 peǊŎŜƴǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻƻǊ ƭƛǾŜŘ ƛƴ ǊǳǊŀƭ 

areas in 2013 and 64 percent of them worked in agriculture (Cuesta et al., 2016), agricultural livelihoods 

should be targeted to reduce poverty (Loayza and Raddatz, 2010; Valdés and Foster, 2010; World Bank, 

2008; Ligon and Sadoulet, 2007).  

Value chain (VC) approaches can support producers in increasing their income and thus reduce their 

monetary poverty. These approaches enable us to analyze how producers can be connected to 

remunerative markets (World Bank, 2008). The functional definition of a VC ƛǎ άǘƘŜ Ŧǳƭƭ ǊŀƴƎŜ ƻŦ ŀŎǘƛǾƛǘƛŜǎ 

which are required to bring a product or service from conception, through the different phases of 

production (involving a combination of physical transformation and the input of various producer 

ǎŜǊǾƛŎŜǎύΣ ǘƻ ŘŜƭƛǾŜǊȅ ǘƻ Ŧƛƴŀƭ ŎƻƴǎǳƳŜǊǎΣ ŀƴŘ Ŧƛƴŀƭ ŘƛǎǇƻǎŀƭ ŀŦǘŜǊ ǳǎŜέ (Kaplinsky and Morris, 2001, p4).  

The general objective of the thesis is to contribute to knowledge about the organization of food VCs in 

Africa and their economic and social implications for small-scale farmers.1 Contributing to this debate 

may enlighten policymakers about pathways from VC organization to income generation by these 

producers.  

In the general introduction to this thesis, I first present the issues, then the theoretical framework, 

followed by the research questions and hypothesis. I then briefly present the case studied and the 

methods used to deal with these questions. I finally present the main outline of the thesis. 

 

                                                           

1 ά{Ƴŀƭƭ-ǎŎŀƭŜ ŦŀǊƳŜǊǎέ ƛǎ ŀ ǘŜǊƳ ǳǎŜŘΣ ƭƛƪŜ άŦŀƳƛƭȅ ŦŀǊƳŜǊǎέ ƻǊ άǎƳŀƭƭ-ǎŎŀƭŜ ǇǊƻŘǳŎŜǊǎέ to describe farms in which 
capital, labor and production are managed by a family. Assets and areas farmed are limited, the legal status is 
sometimes informal and a part of the production is self-consumed (Bosc et al., 2015).  
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 Context 

The organization of domestic food chains in Africa and Asia was documented in the 1990s. Some 

research reveals that VCs are traditional2 and display a weak performance (Goossens et al., 1994). They 

operate within uncertain institutional environments, characterized by deficient policies, low-quality 

infrastructures, climate conditions and insecurity (Hugon et al., 1995). They involve numerous 

intermediaries and producers that depend on traders through tied credit-output linkages. Transactions 

are based on relational and physical proximity which enables the parties to share the risks and benefits. 

All actors use simple technologies3 and supply undifferentiated products of variable quality (Fafchamps, 

2004; Moustier et al., 2002; Chaléard, 1996; Hugon et al., 1995; Drakakis-Smith, 1991; Hugon, 1988; 

Altersial/cered, 1986; Lele, 1971). But some research indicates that domestic food chains are able to 

supply cities in a competitive way (Duteurtre, 2007; Cadilhon et al., 2006; Fournier et al., 2002). There 

are few barriers to entry and collusion patterns leading to market concentration (Bauer, 1955). Price 

variations are mostly due to the seasonality of production and the lack of transportation connections. 

The coordination of transactions through stakeholder networks may be more transparent than through 

markets characterized by imperfect information and uncertainty (Galtier, 2002). Traditional VCs provide 

outlets for heterogeneous products from small-scale producers and inexpensive food for poor 

consumers (Guarín, 2013). Nevertheless, VC actors use simple technologies and innovation is limited 

due to a low price incentive on end markets (Jones, 1970, 1974).  

The intensification of agriculture took different forms in Asia and Africa. In Asia, policies fostered the 

άƎǊŜŜƴ ǊŜǾƻƭǳǘƛƻƴέ (Birner and Resnick, 2010; Hazell, 2009). Access to improved inputs such as high-yield 

varieties and synthetic fertilizers was facilitated and subsidized, as was access to agricultural credit. The 

green revolution started in the mid-1960s in India, Indonesia and the Philippines and spread to other 

Asian countries during the 1980s. In contrast, the green revolution did not take place in most of sub-

Saharan countries (Birner and Resnick, 2010). The multiple causes underlying this include unfavorable 

macroeconomic conditions (inflation and exchange rates), the limited capacity of governments, a lack of 

road and communication infrastructures, limited demand for high-quality products, heterogeneous and 

unfavorable natural conditions and non-adapted seed varieties (Frankema, 2014). Producers face 

                                                           

2 I use the term traditional rather than informal. The difference between formal and informal VCs is the 
enforcement institution, which is or is not rooted in law and the constitution (North, 1990). In this thesis, the 
difference between the traditional and modern VCs is identified in terms of processing techniques and type of 
coordination mechanism.  
3 Technology is defined as the methods of production which have been developed or might be developed. 
Technique is the use of technology. 
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limited access to credit because of their lack of collateral security and their low risk-bearing ability 

(Bardhan, 1980). This prevents them from purchasing fertilizers and using machinery. Irrigated 

agriculture was not well developed.  

The literature dealing with global food chains took shape with the globalization of the world economy. It 

documents the transformation of agrifood VCs and the associated impacts in developing countries 

(Reardon et al., 2009). This transformation was enhanced by liberalization policies, changes in demand 

(including increased income and urbanization) and investments from agrifood companies in new 

technologies. Wholesaling, processing and retailing became characterized by privatization, multi-

nationalization, specialization and consolidation (Gutman, 2002; Reardon and Berdegué, 2002). This was 

particularly observed with the supermarket revolution and the development of modern fast-food 

restaurants (Reardon and Berdegué, 2002). Modern agrifood companies set up new types of 

coordination4 to differentiate their products. These include private standards or grades of quality5 and 

safety as well as vertical coordination6 mechanisms such as contracts (Swinnen and Maertens, 2007; 

Reardon et al., 1999). 

The debate about the contribution of domestic7 food chains to food security and income generation was 

revived by the recent food price crisis. The global food price index was multiplied by a factor of 2.25 

during the crisis8 (Cuesta et al., 2014, based on World Bank data). The short-term policy response in 

several countries was to reduce tariffs and taxes and sometimes to subsidize food products (Wodon and 

Zaman, 2010). Nevertheless, it was not sufficient to offset the price surge, with the poorest households 

most affected (Kumar and Quisumbing, 2013; Cudjoe et al., 2010; Sundaram, 2010). Policymakers and 

researchers reopened the debate about the contribution of domestic food chains to national food 

security, but the literature addressing this question over the past two decades was in fact limited 

(Soullier, 2013). 

                                                           

4 Coordination is the ability to provide direction and enforce instructions with regard to other actors in the VC 
(Arshinder et al., 2008). 
5 vǳŀƭƛǘȅ ƛǎ άǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ŀ ǎŜǘ ƻŦ ŀǘǘǊƛōǳǘŜǎ ǘƻ ǎŀǘƛǎŦȅ ǊŜǉǳƛǊŜƳŜƴǘǎέ (AFNOR, 2005, p1) - Translation by the 
author. 
6 Vertical coordination ǊŜŦŜǊǎ ǘƻ ǘƘŜ άƳŀƪŜ-or-ōǳȅ ŘŜŎƛǎƛƻƴέ ƘŀƴŘƭŜŘ ōȅ ¢ǊŀƴǎŀŎǘƛƻƴ /ƻǎǘǎ 9ŎƻƴƻƳƛŎǎΦ  
7 ά5ƻƳŜǎǘƛŎ ŎƘŀƛƴǎέ ǊŜŦŜǊ ǘƻ VCs operating within a ŎƻǳƴǘǊȅΦ L ǇǊŜŦŜǊ ǘƘƛǎ ǘŜǊƳ ǘƻ άƭƻŎŀƭέ ŎƘŀƛƴǎ because they may 
operate at large geographical scales within the same country. 
8 Between 2006 and the peaks of the crisis which occurred between July 2007ςJune 2008 and June 2010ςFebruary 
2011. 
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The Asian Development Bank commissioned the International Food Policy Research Institute (IFPRI) to 

study the capacity of domestic food chains to supply cities. Its work documents the modernization9 of 

the rice and potato chains in India, Bangladesh and the PŜƻǇƭŜΩǎ wŜǇǳōƭƛŎ ƻŦ /Ƙƛƴŀ (Reardon et al., 2014, 

2012a). Contexts and drivers of the modernization are heterogeneous, but the highlights are as follows: 

Demand for higher-quality products increased with urbanization, rising income and diet changes; 

policies created a favorable environment through investment in road and electricity infrastructure and 

through the opening of domestic markets to foreign investment; farmers were still supported by 

research and extension and, sometimes, subsidies to purchase seed or fertilizer.  

Thanks to the green revolution, which increased rice yields from 1.86 t/ha to 4.18 t/ha between 1961 

and 2006, Asian production increased from 200 million tons to 570 million tons (FAO data used by CARD, 

2009). Actors from the midstream segment invested in new techniques providing higher-quality 

products and higher yields. They also integrated the function of product collection and sometimes set 

up contractual transactions. Tied credit-output market relationships disappeared thanks to farm 

diversification (Reardon et al., 2014). Changes downstream tended toward the supermarket revolution 

(Reardon et al., 2014; Reardon and Minten, 2011). The quality of the end product improved with 

cleanness, grading, packaging, branding and traceability. The total margin increased while costs 

decreased (Minten, Singh, et al., 2013; Minten et al., 2010). The change to quality products influenced 

the distribution of margins which became more advantageous for non-farmer actors, especially rice 

millers and warehouse operators. Producers did not benefit directly from higher retail prices, although 

they may get a slightly higher income in absolute terms (Minten, Murshid, et al., 2013; Reardon et al., 

2012). 10 

 Issues: An African modernization? 

There are in certain African countries a number of contextual factors that are similar to those which 

fostered the quiet revolution in LƴŘƛŀΣ .ŀƴƎƭŀŘŜǎƘ ŀƴŘ ǘƘŜ tŜƻǇƭŜΩǎ wŜǇǳōƭƛŎ ƻŦ /Ƙina. In addition to the 

price crisis, these factors concern the demand for food products and policies.  

Changes in the demand for food products in Africa have been favorable to the modernization of 

domestic food chains over the last few decades. These changes were driven by two factors. First, growth 

in urban food markets (Reardon et al., 2015) resulting from urbanization in sub-Saharan Africa. It also 

                                                           

9 Modernization is understood as investments in up-scaling and quality-improvement techniques which are 
coupled with new modes of coordination among the VC actors.  
10 The quiet revolution is outlined in chapter two. 
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results from the fact that urban consumers spend more than rural consumers on food. Indeed, the 

average amount is 78% higher in Burkina Faso and 148% in Mali (Hollinger, 2015). Finally, it results from 

the growth of the middle class (households living on 2 to 20 dollars per capita per day), which doubled in 

sub-Saharan Africa between 1990 and 2010 (Ncube et al., 2011). The second factor underlying the new 

food demand is the change in diet (Reardon et al., 2015). This transformation is characterized by an 

increase in demand for horticultural, livestock and processed products. 

Contrary to Asian countries, the increase in agricultural production was fueled by the extension of 

farmed areas rather than yields. For instance, from 1961 to 2006, rice yields in Africa increased very 

little, from 1.24 t/ha to 1.78 t/ha (FAO data used by CARD, 2009). The increase in production from 3.14 

million tons to 14.60 million was mainly fueled by the increase in areas farmed, from 2.5 million 

hectares to 8.2 million hectares. Nevertheless, this was not sufficient to offset demographic growth and 

the rice dependency ratio11 increased from 20% in the 1960s to 45% during the 2000s (Mendez del Villar 

and Lançon, 2015).  

Modernization policies introduced in Africa following the price crisis were inspired by the Asian green 

revolution (CARD, 2008)Φ ¢ƘŜ ²ƻǊƭŘ .ŀƴƪ ǇǊƻŘǳŎŜŘ ǘƘŜ ά!ƎǊƛŎǳƭǘǳǊŜ ŦƻǊ DŜǾŜƭƻǇƳŜƴǘέ ǊŜǇƻǊǘΣ ǿƘƛŎƘ 

recommends policies to intensify agriculture and improve the marketing of agricultural products (World 

Bank, 2008). The Food and Agriculture Organization (FAO), whose actions were reduced during 

liberalization, organized the World Summit on Food Security in June 2008. It concluded on the need to 

establish an international strategy to support agricultural production and trade (Bricas and Daviron, 

2009). The Economic Community of West African States also implemented a regional program aimed at 

increasing agricultural production and improving processing and connection of farmers to remunerative 

markets (Fofana et al., 2014). Over the 2009ς2017 period, the Coalition for African Rice Development12 

(CARD) aimed to increase African rice production from 14 to 28 million tons (CARD, 2008). These programs 

are implemented through national policies, such as the National Program for Rice Self-sufficiency in 

Senegal (MA, 2009), the National Development Strategy for the rice VC in Ivory Coast (MA, 2012), the 

National Rice Development Strategy in Nigeria (MFA, 2009) and the National Plan to Revitalize 

Agriculture in Benin (MAEP, 2010).  

                                                           

11  The share of imported rice in total consumption. 
12 The Coalition for African Rice Development (CARD) is a consultative group bringing together African and 
ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŀǎ ǿŜƭƭ ŀǎ ōƛƭŀǘŜǊŀƭ ŀƴŘ ƳǳƭǘƛƭŀǘŜǊŀƭ ŘƻƴƻǊǎΦ Lǘǎ ǇǳǊǇƻǎŜ ƛǎ άǘƻ ǊŜǎǇƻƴŘ ǘƻ ǘƘŜ ƛƴŎǊŜŀǎƛƴƎ 
importance of rice production in Africa and to provide the international framework to assist self-effort of African 
ŎƻǳƴǘǊƛŜǎ ǘƻ ƛƴŎǊŜŀǎŜ ǊƛŎŜ ǇǊƻŘǳŎǘƛƻƴΣ ōǳƛƭŘƛƴƎ ƻƴ ǘƘŜ ŜȄƛǎǘƛƴƎ ǎǘǊǳŎǘǳǊŜǎΣ ǇƻƭƛŎƛŜǎ ŀƴŘ ǇǊƻƎǊŀƳǎέ (CARD, 2009, p1). 
It favors Africa-Asia cooperation to implement a green revolution in Africa, taking the Asian experience into 
account. 
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The priority of these policies is to increase the production of agricultural goods through intensification 

(Bricas and Daviron, 2009). Their aim is to increase yields by providing small-scale producers with access 

to technical packages to enhance yields, which include the use of high-yield seed, synthetic fertilizers 

ŀƴŘ ƘŜǊōƛŎƛŘŜǎ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ŎǊŜŘƛǘΦ {ƻƳŜ άǎƳŀǊǘέ ǎǳōǎƛŘƛŜǎ Ƴŀȅ ŀƭso be used. The development of 

irrigated land is also promoted. Large national and foreign companies are encouraged to invest in 

agriculture thanks to easy access to land (Ribier and Baris, 2013; World Bank, 2013). Finally, policies 

favor farmer access to mechanized services.  

State intervention subsequently supported the processing and marketing segments (Hathie, 2016). The 

use of new technology was favored. By granting access to land and sometimes subsidies, large 

companies, such as Olam in Nigeria, were encouraged to invest in processing. Access to investment and 

operating credit was facilitated by national agricultural banks, such as in Senegal. Links with family 

farmers were favored to secure processor supplies, for example bilateral or tripartite contractual 

devices (FAO, 2015).  

In that apparently favorable context, it is still unclear whether a modernization of domestic food chains 

is ongoing in sub-Saharan Africa. The literature on this topic has been limited since the start of the new 

millennium. The supermarket revolution never got off the ground in most of African countries (Tschirley 

et al., 2010) and the existing literature suggests a predominance of traditional VCs (Soullier, 2013; 

Duteurtre, 2007; Galtier, 2002). Domestic food chains still use little capital and supply heterogeneous-

quality products generating low value added.  

Nevertheless, there is also some evidence of the transformation of domestic food chains in Africa 

(Reardon et al., 2013, 2015). In Tanzania, the food system supplies a wide variety of locally processed, 

high-quality products which are competitive relative to imports (Ijumba et al., 2015). In horticulture 

food VCs in Rwanda, the emergence of contracts, direct relationships between producers and retailers 

and the integration of agricultural production by processors is observed (Verhofstadt and Maertens, 

2013). Within the teff VC in Ethiopia, millers propose services such as cleaning which improve the 

quality of the end product (Minten, Tamru, et al., 2013). In Kenya, Zambia and Zimbabwe, there is an 

expansion of the maize processing segment, with investments in small and medium processing units 

(Jayne et al., 2010). Nevertheless, such evidence is still sparse (Hathie, 2016). 

There are contextual factors in Africa similar to those in Asia which could favor the modernization of 

domestic food chains. Nevertheless, scientific evidence documenting such modernization is limited. For 
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these reasons, the first issue addressed is: ά¢ƻ ǿƘŀǘ ŜȄǘŜƴǘ Ŏŀƴ ǘƘŜ ǉǳƛŜǘ ǊŜǾƻƭǳǘƛƻƴ ōŜ ŘƻŎǳƳŜƴǘŜŘ ƛƴ 

!ŦǊƛŎŀΚέ 

In recent years there have been large-scale private investments in the agrifood and agrifuel sectors in 

sub-Saharan Africa (Gatete and Dabat, 2014; Bauer et al., 2011). International or local companies set up 

new forms of coordination with small-scale producers, which are mainly contract farming and salaried 

employment. Schoneveld (2014) identified that between 2005 and 2013, investments integrating 

agricultural production concerned 22,727,457 ha in sub-Saharan AfricaΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ άthe 

proportion of farm households involved in contract farming is probably in the range of 1-р ǇŜǊŎŜƴǘέ 

(Minot and Sawyer, 2016, p136, based on a literature review). Contract farming is more developed in 

certain countries, such as in Benin where contracts concerned 34% of cotton growers in 2005 (Minot 

and Daniels, 2005).  

Contract farming is a coordination mechanism which is expanding around the world, especially in South 

and Southeast Asia and in sub-Saharan Africa.13 It is defined as ŀƴ ŀƎǊŜŜƳŜƴǘ άbetween farmers and 

other firms, whether oral or written, specifying one or more conditions of production and/or marketing 

ƻŦ ŀƴ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǘέ (Roy, 1963, cited by Rehber 2007, p33). It started under the industrialization 

paradigm (Swinnen and Maertens, 2007; Little and Watts, 1994), but most of its development was 

carried out by large private companies during liberalization (Prowse, 2013; Jaffee and Gordon, 1993). In 

a context of improvement in transportation, logistics, communication and changes in demand toward 

higher-quality products, those companies set up contracts and standards to secure their supplies. 

Literature considers that contract farming is an institutional device which reduces market failures in 

developing countries (Poole et al., 2003; Key and Runsten, 1999). It increases agricultural yields thanks 

to access to inputs such as improved seed, fertilizers and mechanized services in addition to credit. 

Contract farming also provides access to technical assistance and reduces markets uncertainties, for 

instance through the stability of marketing prices. It results in an improvement in product quality which 

provides access to more remunerative markets (Da Silva, 2005).  

The development of contract farming raises the issue of poverty and inequality (Bricas and Daviron, 

2009). Indeed, the implementation of new organizational devices between downstream actors and 

producers may include only a proportion of producers meeting the criteria required, thereby excluding 

the others. The first issue regarding the effects of VC modernization on small-scale producer incomes is 

                                                           

13 CƻǊ ƛƴǎǘŀƴŎŜΣ мн҈ ƻŦ aƻȊŀƳōƛǉǳŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ƛƴǾƻƭǾŜŘ ƛƴ ŎƻƴǘǊŀŎǘ ŦŀǊƳƛƴƎ (Swinnen and Maertens, 2007) 
and 90% of cotton and milk in Vietnam is produced under contract (UN, 2009). 
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therefore the issue of inclusion.14 The literature offers insights into the conditions of producer 

participation in contract farming in export chains of high value products. The firm proposes contracts to 

producers who are within their radius of activity and who comply with certain criteria (Barrett et al., 

2012). They prefer farms with larger surface areas in order to reduce organizational costs (Kirsten and 

Sartorius, 2002; Key and Runsten, 1999). They also prefer land owners (Baumann, 2000), farms that are 

endowed with non-land assets (Barrett et al., 2012; Reardon et al., 2009) and diversified in non-

agricultural activities (Birthal et al., 2005) in order to reduce the risk of non-reimbursement. These 

inequalities are nevertheless context-dependent and may be mitigated by the homogeneity of farm size, 

competition among purchasers, farmer organizations and policies (Barrett et al., 2012; Reardon et al., 

2009). In this context, smallholders decide whether or not to work on a contractual basis according to 

their expectations in terms of access to credit, price premiums, input, information, economies of scale, 

risk reduction and knowledge acquisition (Bellemare, 2012; Key and Runsten, 1999; Poole et al., 1998).  

More research is required on the drivers of small-scale producer participation in contract farming to 

define appropriate policies, particularly with regard to differences in farm characteristics. One particular 

limitation of that literature is that producers are considered as being included either in traditional VCs 

through market transactions or in modern VCs through contract farming. Nevertheless, participation in 

contract farming may be coupled with marketing to traditional VCs because both fulfill different and 

complementary functions. For instance, in addition to contract farming, which provides access to 

improved inputs and remunerative markets, participation in traditional VCs may provide quick payment 

(Masuka, 2012), access to credit for unexpected expenses and outlets for products rejected by contracts 

(Mujawamariya et al., 2013). Such a combination of marketing modes is sometimes cited in the 

literature, without any in-depth analysis being conducted (Rao and Qaim, 2011; Da Silva, 2005; Gow and 

Swinnen, 1998, 2001).  

Participation in contract farming may have pro-poor effects, but the drivers of such participation need 

to be clarified, particularly in terms of partial participation. The second issue addressed is, therefore: 

άWhat are the determinants of the choice of coordination modes including their combination?έ 

Initial research carried out during the 1990s on the effects of contract farming highlighted negative 

impacts such as conflicts, power imbalances and rural inequalities between producers and their 

purchasers (Little and Watts, 1994). They also reported ŘƛǎƎǳƛǎŜŘ ǇǊƻƭŜǘŀǊƛŀƴƛȊŀǘƛƻƴ ŀƴŘ ǎŜƭŦπŜȄǇƭƻƛǘŀǘƛƻƴ 

(Clapp, 1988), greater exposure to risk (Wilson, 1986), corruption and unreliable sponsoring companies 

                                                           

14 The conditions for producer participation. 
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(Eaton and Shepherd, 2001). Over the past 15 years, however, the results have been more optimistic. 

Several studies have found that contracts increase income (Girma and Gardebroek, 2015; Wang et al., 

2014; Saenger et al., 2013; Bellemare, 2012; Rao and Qaim, 2011; Bolwig et al., 2009; Maertens and 

Swinnen, 2009; Minten et al., 2009; Miyata et al., 2009; Leung et al., 2008; Simmons et al., 2005; 

Warning and Key, 2002). Indeed, contracts provide producers with access to improved technology and 

technical assistance which increase their income through improved quality and yields (Dries and 

Swinnen, 2004; Gow et al., 2000).  

Nevertheless, research is still necessary to question the impacts of contracts. First, most of the papers 

cited above concern export VCs of high-value products. In a literature review, Prowse (2013) finds that 

contract farming within domestic food chains cannot sustainably supply national markets. Swinnen et al. 

(2010) showed that contract farming is limited in the case of grain chains because the demand for high-

quality products is limited, and the low perishability of grain eases side selling. Nevertheless, the 

literature starts documenting cases of contracts in domestic chains improving farmer income (Maertens 

and Vande Velde, 2017; Alemu et al., 2016). Second, the cases studied may be selected based on their 

capacity to improve farmer income since they yield results which are more easily publishable (Ton et al., 

2016). Third, the relationship between contract participation and farmer income is not clear since some 

studies also find that contracts have no impact ό¢ǊƛŦƪƻǾƛŏΣ нлмсύ or even a negative impact on producer 

incomes (Mishra et al., 2016; Wanglin and Awudu, 2016). Fourth, participation in contract farming may 

have implication for farmer food security. It would appear that contracts decrease lean periods (Minten 

et al., 2009) and improve farmer food security through market effects for households with a larger 

number of children, especially girls (Bellemare and Novak, 2017). Nevertheless, there is little 

information regarding that link. Fifth, evaluation of the impact of contract farming does not consider the 

fact that farmers may be engaged in plural forms of marketing. For these reasons, the third issue 

addressed is: ά²Ƙŀǘ ŀǊŜ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŎƻƴǘǊŀŎǘ ŦŀǊƳƛƴƎ ƛƴ ŘƻƳŜǎǘƛŎ ƎǊŀƛƴ ŎƘŀƛƴǎ ƻƴ ǎƳŀƭƭ-scale 

producer incomes ŀƴŘ ŦƻƻŘ ǎŜŎǳǊƛǘȅΚέ 

 Theory: Institutional economics  

I use the Global Value Chain (GVC) theoretical framework (Gereffi et al., 2005) which is linked to the 

Transaction Costs Economics (TCE) (Williamson, 1985). In chapter 3, I also use the plural forms (Ménard, 

2013) and livelihoods (Scoones, 2009) frameworks. 

Approaches to VCs have historically evolved with the paradigms of development and the schools of 

thought. The conception of filière was developed during colonial times by French institutions in order to 

organize the export of commodities such as cotton or coffee (Raikes et al., 2000). It considers that a VC 
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is a thread that links the succession of technical operations performed by different actors (Morvan, 

1991). Porter (1985) then proposed a framework to analyze the competitive advantages of a firm on 

markets, considering their strategies of cost reduction or differenciation of products. 

New Institutional Economics emerged during the 1990s. The theoretical schools of thought centered 

around this stream share the idea that institutions are endogenous to economics and that the analysis 

of economic change must take these institutions into consideration along with the reciprocal influences 

they have with individuals, organizations and the rest of society (Chavance, 2007). New institutional 

economics theories may nevertheless differ according to their doctrines (from liberalism to 

interventionism), their approaches (methodological individualism or holism), their closeness to standard 

economics and their degree of inclusion of other human sciences (Chavance, 2007). 

The basic hypotheses which distinguish TCE from neoclassical economics15 are the existence of 

transaction costs, bounded rationality, opportunistic behavior and the specificity of assets. TCE is based 

on the seminal work of Coase which highlighted the fact that the existence of the firm is explained by 

the costs of using the price coordination mechanism, called transaction costs (Coase, 1937). Williamson 

developed a theoretical framework explaining the links between transaction characteristics and the 

mode of governance which minimizes transaction costs (Williamson, 1983, 1983, 1994). The 

characteristics of transactions are asset specificity,16 uncertainty17 and frequency. Williamson identified 

ŀ ƎƻǾŜǊƴŀƴŎŜ ƳƻŘŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άƘȅōǊƛŘέ ōŜǘǿŜŜƴ ƳŀǊƪŜǘ18 and hierarchy.19 Hybrid concerns time-

consistent transactions between firms and refers to various types of contract (Williamson, 1991). When 

these three variables increase, the mode of governance which optimally reduces transaction costs tends 

towards integration (Williamson, 1998).  

I use the GVC framework (Gereffi et al., 2005) ǿƘƛŎƘ ƛǎ ǊƻƻǘŜŘ ƛƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ŀōƻǳǘ άǿƻǊƭŘ ǎȅǎǘŜƳǎέ 

(Hopkins and Wallerstein, 1982) and Global Commodity Chains (Gereffi and Korzeniewicz, 1994) and has 

progressively integrated some elements of TCEΦ ¢ƘŜ ǿƻǊƭŘ ǎȅǎǘŜƳǎ ƭƛǘŜǊŀǘǳǊŜ ǎǘǊƛǾŜǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ άǘƘŜ 

unequal distribution of rewards among the various activities that constitute the single overarching 

ŘƛǾƛǎƛƻƴ ƻŦ ƭŀōƻǊ ŘŜŦƛƴƛƴƎ ŀƴŘ ōƻǳƴŘƛƴƎ ǘƘŜ ǿƻǊƭŘ ŜŎƻƴƻƳȅέ (Arrighi and Drangel 1986, p16). It is 

characterized by macro-holistic and long-term historical approaches that consider the socio-political 

                                                           

15 Neoclassical economics considers that individuals have a substantive rationality, maximize their objective 
function based on their preferences and, in that way, contribute to the equilibrium of market (Chavance, 2007). 
16 The transferability of an asset used for a given transaction to another transaction (Williamson, 1985). 
17 A potential shock whose probability is unknown (Knight, 1921). 
18 Transactions in which the price is the only element of coordination. 
19 The body of operations is controlled by the same actor. 
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dimensions of the reproduction of a stratified and hierarchical system (Bair, 2005). It analyses the global 

commodity chainΣ άŀ ƴŜǘǿƻǊƪ ƻŦ ƭŀōƻǊ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ǇǊƻŎŜǎǎŜǎ ǿƘƻǎŜ ŜƴŘ ǊŜǎǳƭǘ ƛǎ ŀ ŦƛƴƛǎƘŜŘ 

ŎƻƳƳƻŘƛǘȅέ (Hopkins and Wallerstein 1986, p159). A global commodity chain can be characterized by 

four dimensions: the input-output structure, the territory covered, the governance structure, and the 

institutional framework. Governance is defined by Gereffi and Korzeniewicz (1994, p97) as the 

άŀǳǘƘƻǊƛǘȅ ŀƴŘ ǇƻǿŜǊ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǘƘŀǘ ŘŜǘŜǊƳƛƴŜ Ƙƻǿ ŦƛƴŀƴŎƛŀƭΣ ƳŀǘŜǊƛŀƭΣ ŀƴŘ ƘǳƳŀƴ ǊŜǎƻǳǊŎŜǎ ŀǊŜ 

allocated and flƻǿ ǿƛǘƘƛƴ ŀ ŎƘŀƛƴΦέ ¢ƘŜ ŦǊŀƳŜǿƻǊƪ ŜƴŀōƭŜǎ ǳǎ ǘƻ ŀƴŀƭȅȊŜ ǘƘŜ ƛƴŦƭǳŜƴŎŜ ǘƘŀǘ ƻƴŜ ŀŎǘƻǊ ƛƴ 

a driving position has on the distribution of tasks and skills along the chain. A global commodity chain 

may be either producer-driven (for instance in the case of capital-intensive products such as vehicles) or 

buyer-driven (for instance in the case of labor intensive products such as food goods).  

Following the work of Gereffi and Korzeniewicz (1994), the global commodity chain approach took 

different directions according to disciplines (Palpacuer, 2015).20 The economic approach explains the 

private governance of the chain and links it with the quality of the product, the technology and skills 

used and the distribution of value added between the actors. It was inspired by the strategic approach 

of Porter, which breaks firms down into different activities in order to identify those generating the 

most value added (Porter, 1980). A VC Ƴŀȅ ōŜ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ άŘƛŦŦŜǊŜƴǘ ŦƻǊƳǎ ƻŦ ŎƻƻǊŘƛƴŀǘƛƻƴ ƛƴ 

various segments, yet a single and relatively coherent mode of overall goverƴŀƴŎŜέ (Ponte and Gibbon, 

2005, p3). Empirical works have identified that the hybrid form of TCE might be broken down into three 

forms of governance ranging between market and hierarchy (Sturgeon, 2002; Gereffi, 2001; 

Granovetter, 1985). They are determined by three variables which capture similar aspects of the 

industry and production process to the variables of TCE. The complexity of transactions refers to 

άƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ƪƴƻǿƭŜŘƎŜ ǘǊŀƴǎŦŜǊ ǊŜǉǳƛǊŜŘ ǘƻ ǎǳǎǘŀƛƴ ŀ ǇŀǊǘƛŎǳƭŀǊ ǘǊŀƴǎŀŎǘƛƻƴΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǿƛǘƘ 

ǊŜǎǇŜŎǘ ǘƻ ǇǊƻŘǳŎǘ ŀƴŘ ǇǊƻŎŜǎǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎέ (Gereffi et al., 2005, p5). I understand that this variable 

includes some elements of uncertainty. The ability to codify transactions is the extent to which the 

information and knowledge about transactions can be communicated with explicit criteria and passed 

on to suppliers. A transaction which can be codified does not require specific investments. The third 

ǾŀǊƛŀōƭŜ ƛǎ ǇŜǊƘŀǇǎ ǘƘŀǘ ǿƘƛŎƘ ŘƛŦŦŜǊǎ Ƴƻǎǘ ŦǊƻƳ ¢/9Φ ¢ƘŜ άŎŀǇŀōƛƭƛǘƛŜǎ ƻŦ ǎǳǇǇƭƛŜǊǎέ ŎƻƴŎŜǊƴǎ ǘƘŜƛǊ 

capacity to satisfy the transaction requirements, which determines the terms of their participation.  

Governance ranges between market and hierarchy. When transactions are complex, but the suppliers 

are able to meet different forms of demand, this is referred to as modular governance. Relational 

                                                           

20 The sociologist approach is focused on the social embeddedness of inter-firm transactions. The political science 
approach considers that VCs are shaped by different actors according to their goals. 
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governance describes transactions, often informal, in which the actors are socially close, exchange 

information and may establish personalized relationships, thus reducing uncertainty but also creating a 

situation of interdependence. Captive governance refers to the strong involvement of a leading firm in 

the operations of its suppliers.  

The concept of upgrading analyzes the improvements of a firm, a VC or an economy, compared to its 

competitors, in order to reach more profitable markets (Gereffi, 1999). It is used to analyze several 

dimensions of the modernization (Kaplinsky and Morris, 2001). Process upgrading describes the 

technical change implemented by certain firms. It may generate the upgrading of a product, when there 

is an improvement of the quality. The upgrading may be functional, when the firm changes the 

organization of activities, with a tendency towards vertical integration21 or outsourcing. Finally, 

upgrading may concern the chain, when it aims at supplying a different product on the end market, 

which can be brought about by upgrading the process, function and product. In this thesis, the term 

άƳƻŘŜǊƴƛȊŀǘƛƻƴέ ŘŜǎŎǊƛōŜs the combination of a technical change22 and the tendency of governance 

towards vertical coordination. The concept of upgrading is used to determine if producers get access to 

more remunerative markets thanks to the technical and organizational innovations implemented by the 

driver of the chain.  

άDƻǾŜǊƴŀƴŎŜ ƛǎ about defining the terms of chain membership, incorporating/excluding other actors 

accordingly and allocating to them value-ŀŘŘƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ƭŜŀŘ ŀƎŜƴǘǎ Řƻ ƴƻǘ ǿƛǎƘ ǘƻ ǇŜǊŦƻǊƳέ 

(Ponte and Gibbon, 2005, p3). It is therefore a dynamic framework. Innovation tends to steer 

governance toward integration when it is combined with quality development by the lead firm, as it 

makes transactions more complex for suppliers, hence requiring more control. Integrated forms of 

coordination may particularly support producers when they face imperfections on the inputs and 

outputs markets (Grosh, 1994). Nevertheless, innovation may also push governance toward a more 

relaxed form when it strengthens the skills of suppliers (Gereffi et al., 2005). Innovation also erects 

barriers to entry, for instance through the improvement of quality, labelling and integration strategies. 

Such barriers to entry determine the distribution of rent between the actors. Producers who do not 

meet the criteria of inclusion may be marginalized (Maertens and Swinnen, 2009). The actor 

implementing the innovation obtains the largest share of the rent (Kaplinsky, 2000).  

                                                           

21 Vertical integration is a synonym for hierarchy, when the body of operations is controlled by the same actor. The 
ǘŜǊƳ άǘŜƴŘŜƴŎȅ ƻŦ ƎƻǾŜǊƴŀƴŎŜ ǘƻǿŀǊŘǎ ǾŜǊǘƛŎŀƭ ƛƴǘŜƎǊŀǘƛƻƴέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŘȅƴŀƳƛŎ ƻŦ ƎƻǾŜǊƴŀƴŎŜΣ ŀƴŘ ƛƴŎƭǳŘŜs 
other forms of vertical coordination, such as contract farming. 
22 The change in technology used for production or processing 
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Suppliers included may be upgraded, i.e. acquire new skills and access new markets through 

participation in a particular VC (Humphrey, 2004). The livelihoods23 approach (Scoones, 2009) describes 

the characteristics of producers and their strategies of participation in various modes of governance 

within an uncertain context (Poole et al., 2007). This framework considers that farmers base their 

strategies on five types of capital. Farm capital is physical (road, technology, irrigation), human (gender, 

education, number of active members, etc.), social (links to leaders or to VC actors), natural (availability 

of water) and financial. The financial category includes household savings, in-farm and off-farm income 

(including remittances) and the ability to access other sources of funding. 

I use a combined meso- and micro-approach in this thesis in order to ascertain how the changes in the 

organization of food VCs, in link with recent changes in policy and global markets, have economic and 

social implications for small-scale farmers. I particularly strive to understand the conditions of 

participation of producers in relation to the characteristics of the transactions and the power 

relationships among the VC actors. I therefore do not call upon literature on world systems, which has a 

macro- and holistic approach (Raikes et al., 2000), although it can explain long-term historical changes. I 

also do not root the research in the convention and regulation theories. Those theories may provide 

similar analyses of the mode of coordination with the GVC theory and shed light on the influence of 

policies. Nevertheless, they do not have explanatory variables at the scale of transactions (Ponte and 

Gibbon, 2005). The global commodity chain approach has a focus at the meso-level and includes the 

power dimension. Furthermore, compared to the GVC theory, its strength is to be embedded in socio-

institutional and geographical contexts which shed light on drivers external to transactions, such as 

policies (Bair, 2005). It also takes into consideration the functional approach of filière. Nevertheless, the 

global commodity chain approach hypothesizes that there is always a driver which is either upstream or 

downstream (Raikes et al., 2000). It does not leave room for co-driving by several actors in the VC 

(Moustier, 2009) and does not make it possible to distinguish the coordination modes according to the 

intensity of the driving from the same segment. Furthermore, it does not provide variables explaining 

the changes in driving and governance. Finally, it was elaborated with the analysis of manufactured 

goods in mind and must be adapted to agricultural goods for which regulations are different.  

I use the GVC framework which is a theory explaining the changes in governance by three key variables 

representing the characteristics of the industry. It proposes five types of governance which make it 

possible to distinguish the coordination mechanisms according to the magnitude of driving. The concept 

                                                           

23 ά! ƭƛǾŜƭƛƘƻƻŘ ŎƻƳǇǊƛǎŜǎ ǇŜƻǇƭŜΣ ǘƘŜƛǊ ŎŀǇŀōƛƭƛǘƛŜǎ ŀƴŘ ǘƘŜƛǊ ƳŜŀƴǎ ƻŦ ƭƛǾƛƴƎΣ ƛƴŎƭǳŘƛƴƎ ŦƻƻŘΣ ƛƴŎƻƳŜ ŀƴŘ ŀǎǎŜǘǎέ 
(Chambers and Conway, 1992, p1). 
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of upgrading explains the participation of firms in the VCs which leave room for analysis of the effects at 

the micro-level. As is true in TCE, the GVC theory is adapted to explain changes in the organization of 

domestic food chains in Asia and Africa. It provides a framework to analyze imperfect markets through 

transaction costs. Taking the institutional environment into consideration serves to explain the influence 

of various sources of uncertainty such as insecurity, climate, prices and transportation. The GVC 

framework focuses on the governance dimension of global commodity chains and is not oriented 

towards the embeddedness of VCs. Nevertheless, it acknowleŘƎŜǎ ǘƘŀǘ άƘƛǎǘƻǊȅΣ ƛƴǎǘƛǘǳǘƛƻƴǎΣ ƎŜƻƎǊŀǇƘƛŎ 

and social contexts . . . ƳŀǘǘŜǊέ (Gereffi et al., 2005, p82). For this reason, it also makes it possible to 

take the influences of policies on market organization into consideration. 

Compared to TCE, the strength of the GVC framework is to distinguish and explain the diversity of forms 

of coordination which are termed hybrid by TCE. It therefore makes it possible to compare tied credit-

output linkages with various forms of contracts or other institutional arrangements. Furthermore, the 

driving notion enables us to describe situations of power inequality between VC actors and provides a 

new perspective for policies. The GVC framework also focuses more on the question of supplier skills 

and remuneration in relation to innovation in terms of quality, whereas TCE has a perspective based 

more on property rights (Moustier, 2009).  

The GVC framework was built on observations of global markets where VCs are divided among 

multinational firms, geographic spaces and heterogeneous institutional environments. This framework 

may be adapted to analyze food chains at a domestic level (Moustier, 2009). Indeed, relationships 

among VC actors at the domestic level may also be characterized by an imbalance of power and 

authority. The three explanatory variables of the framework may also describe the structure of the 

industries and production processes which influence the form of governance at the level of one country. 

More particularly, the question of small-scale farmer inclusion in modernizing VCs may be linked to their 

skills and livelihoods. Furthermore, within the same country, there can be variations between distinct 

geographical areas in terms of institutional environment, wealth and technology. 

TCE and GVC predict the convergence of governance modes for transactions with similar characteristics 

which are implemented in the same institutional environment. These theories nevertheless fail to 

ŜȄǇƭŀƛƴ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ǇƭǳǊŀƭ ŦƻǊƳǎΣ άǘƘƻǎŜ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ arrangements in which, for a class of 

transactions dealing with the same activity and within the same institutional and competitive 

environment, a party uses simultaneously different modes of governance or relies simultaneously on 

substantially different ǘȅǇŜǎ ƻŦ ŎƻƴǘǊŀŎǘǎέ (Ménard, 2013, p125). The theory of plural forms is recent, 

and also rooted in TCE. Most cases studied to understand the drivers of plural forms relate to franchise 
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agreements (see Bigio Schnaider, 2016 for a literature review) and point out the role of uncertainty in 

the non-convergence of institutional arrangements. They find that plural forms of governance appear 

when a degree of market, technology and/or performance uncertainty is combined with a minimum 

level of asset specificity (Bigio Schnaider, 2016; Ménard et al., 2014). More specifically, the complexity of 

transaction refers to the difficulty in evaluating the costs of governance modes and may be generated 

by uncertainty, in particular with regard to technology (Ménard, 2013). This theory is still in its early 

days and requires more extensive empirical and theoretical development. 

 Research questions and hypotheses 

The modernization of food chains in Asia is understood as a process of technical change and the 

tendency of governance towards vertical integration. The general research question of this thesis deals 

with the effects of technical change and vertical coordination on farmers in Africa. It may be broken 

down into three specific research questions.  

1. The first research question compares the modernization processes of domestic food chains in 

Asia and Africa. I explore whether the governance of domestic food chains is driven by the 

midstream segment and tends towards vertical integration. The hypothesis is that such a 

process may be observed (Reardon et al., 2013). 

2. The second research question addresses the inclusion of small-scale farmers in contract farming. 

I examine the influences of uncertainty and livelihoods on the plurality of governance. The 

hypothesis is that plural forms can be explained by the financing dimension of producer 

livelihoods and their strategies to reduce uncertainty (Mujawamariya et al., 2013; Masuka, 

2012). 

3. The third research question addresses the impact of vertical coordination on farmer incomes 

and food security. The hypothesis is that contract farming increases farmer incomes through 

access to credit, improved inputs and extension services (Swinnen, 2007), and that it improves 

food security through this effect on incomes (Bellemare and Novak, 2017).  

 Case study: The domestic rice value chain in Senegal 

Using a VC approach requires definition of the boundaries and components of the VC. The case studied 

in this thesis is the rice VC in the Senegal River Valley (SRV). This VC includes Senegalese and foreign 

actors fulfilling the functions of agro-supply, production, husking, trade and distribution of rice. It also 

includes the support services, such as transportation and financing. It is a domestic VC, which means 

that all the actors are located in Senegal and carry out the operations concerning paddy produced in 
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Senegal. I therefore consider that the global rice VC is part of the context, and I do not make it the focus 

of the research. Nevertheless, since importers are involved through government intervention in trading 

the rice produced in Senegal, they are considered as part of the domestic VC. I also do not focus on how 

the agro-suppliers get the inputs they sell to producers. I focus on the whole VC from agro-supplying to 

retailing but I particularly analyse the functions of production and husking which take place in Dagana 

Department, in the SRV. I also consider the institutional environment in which the domestic rice VC 

operates, which includes policies from the government and international organizations, changes in 

consumption patterns and international markets. 

The domestic rice VC in Senegal was selected for the case study because it seemed to present similar 

patterns of modernization to those observed in Asia. Changes in international prices, policies and 

demand have increased the likelihood of observing the modernization of this VC. Apparent criteria of 

modernization were identified by literature reading (Demont et al., 2013; Baris and Gergely, 2012; 

Demont and Rizzotto, 2012; Gergely and Baris, 2009; MA, 2009; Fall, 2006; David-Benz et al., 2005; 

Bélières and Touré, 1999). That literature highlighted investments in new processing techniques and 

new forms of coordination including contracts, but did not document them precisely.  

Analysis of transformations in the domestic rice VC in Senegal may shed light on bigger changes at the 

scale of West Africa, where similar factors favorable to the modernization of domestic food chains are 

observed. First, as in other West African countries, rice consumption is increasing in Senegal. Rice 

consumption in West Africa grew by 5.1% per year between 1961 and 2009 (Lançon and Mendez del 

Villar, 2013), and the trend is similar in Senegal with an increase of 3% per year since the 1990s (GRISP, 

2013). The average rice consumption in Senegal was 95kg per capita and per year between 2000 and 

2012, which is one of the highest in the region (Fofana et al., 2014). There in an increasing demand for 

quality rice24 in West Africa (Demont and Ndour, 2015), notably in Senegal (Demont et al., 2013). The 

particularity of Senegal is that 98% of the rice consumed is broken rice (Hathie and Ndiaye, 2015), i.e. a 

byproduct of milling. Nevertheless, the change in demand towards a higher-quality product also 

concerns broken rice (Demont et al., 2013). Second, the dependency on imports is strong in Senegal as 

in many countries in West Africa. The region has to import 45% of its rice to get the 11.2 million tons 

consumed per year on average between 2000 and 2010 (Lançon and Mendez del Villar, 2013). The 

significance of imports is even stronger in Senegal, where imports increased by 2.2% per year between 

                                                           

24 άLƴǘǊƛƴǎƛŎ ǉǳŀƭƛǘȅ ŀǘǘǊƛōǳǘŜǎ ƛƴŎƭǳŘŜ ŎƻƭƻǊΣ ŎƭŜŀƴƭƛƴŜǎǎΣ ǇǳǊƛǘȅΣ ƎǊŀƛƴ ǎƘŀǇŜ ŀƴŘ ǎƛȊŜΣ ƎǊŀƛƴ ƘƻƳƻƎŜƴŜƛǘȅΣ ǇǊƻǇƻǊǘƛƻƴ 
of head rice, aroma, taste, swelling capacity, etc., while extrinsic quality include packaging, labeling, branding, 
ǊŜǇǳǘŀǘƛƻƴ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴέ (Demont and Ndour, 2015, p72). 
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1960 and 2011 (Demont et al., 2013) to reach on average 80% of rice consumption between 2001 and 

2010 (Seck et al., 2013). Therefore, άŀƳƻƴƎ ǎǘŀǇƭŜ ŦƻƻŘ ŎǊƻǇǎΣ ǊƛŎŜ ǊŜǇǊŜǎŜƴǘǎ !ŦǊƛŎŀΩǎ ōŜǎǘ ƻǇǇƻǊǘǳƴƛǘȅ 

ŦƻǊ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƻŦ ƛƳǇƻǊǘǎέ (CARD, 2009, p3). Senegal, as several others in the region, has easy access 

to imports because of its coastal position. Its strong dependency also increases its vulnerability to price 

shocks on global markets. Third, rice VCs are targeted by current West African policies. Senegal is also 

concerned by policies favoring the modernization of domestic rice VCs, because it is a member of 

Economic Community of West African States and the Coalition for African Rice Development. Moreover, 

the Senegalese government has been implementing a national program for self-sufficiency since 2009 

(MA, 2009).  

Around the world, family farming contributes 94% of rice produced (Bélières et al., 2015). Rice is a 

particularly significant source of food and income for the hundreds of thousands of family farmers 

growing it in Senegal and other West African countries (Seck et al., 2013). It is noteworthy that Senegal 

is one of the poorest countries in the world, with 38% of the total population living on less than $1.9 a 

day in 2012 (World Bank).25 Agriculture generates 15.8% of total domestic product growth and employs 

43.8% of the total active male population. Nevertheless, literature about the modernization of grain 

chains and its effects on poverty is less extensive than literature about horticultural products. Indeed, 

high-value and commodity export products are more likely to generate income for small-scale producers 

(Reardon et al., 2009; Swinnen and Maertens, 2007) than staples (Swinnen et al., 2010). But, more 

research should be carried out about staple food crops because it has been recently demonstrated that 

transformations in such VCs can benefit small-scale farmers, as observed in Benin (Maertens and Vande 

Velde, 2017). 

Dagana Department in the SRV was selected as the study area because it was the only location where 

technical changes among millers and new organizational devices were observed in 2014. The SRV is the 

core area of rice production in Senegal. It provided 80% of domestic production in 2014 (USDA, 2015). 

Some 45,000 family farmers are involved in rice production in the SRV (Gergely and Baris, 2009). At the 

scale of the region of Saint Louis which includes Dagana Department, 39.5% of households were poor in 

2010 (ANSD, 2010). And 16.1% of households in Dagana Department were affected by food insecurity 

(WFP, 2014). More information about the rice VC and the study area is given based on the requirements 

of the research questions addressed in each chapter.  

                                                           

25 Data are available at http://data.worldbank.org/ 

http://data.worldbank.org/
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Rice is a politically strategic product in West Africa because it is a major contribution to national food 

security. Since independence, government strategies aim at supplying rice at low prices to the 

population. Certain researchers consider that there was ŀƴ άǳǊōŀƴ ōƛŀǎέ ŘǳǊƛƴƎ ǘƘŜ ǘƘree last decades. 

Indeed, little support was given to agricultural production, and the strategy was to import cheap rice for 

urban consumers, who make up the main part of voters (Bezemer and Headey, 2008). Policies 

implemented after the price crisis also purport to supplying low-cost rice, but now through 

modernization of the domestic rice chain.  

 Methods 

The thesis addresses one broad question broken down into three questions which vary in their historical 

reach, geographic scale, conceptual framework, object of analysis and variables of interest. Quantitative 

and qualitative methods are used. The main components of the approach are presented here and 

developed in each chapter with regard to the specific question addressed.  

The relevant literature was consulted through conventional scientific databases26 and those managed by 

international27 and national28 development organizations. Two theses provided historical and contextual 

inputs (Fall, 2006; Bélières and Touré, 1999).  

A qualitative approach was adopted to address historical changes in policies, chain organization and 

actor strategies. It also served to prepare each quantitative data collection process. Between 2014 and 

2016, I conducted a total of 154 semi-directed qualitative interviews with VC actors, researchers, 

development agents and policymakers. A snow-ball sampling method was used. Survey reports were 

systematically written. The topics discussed are presented in the relevant chapters. 

I conducted a cross-sectional survey to represent a dynamic phenomenon through the static comparison 

of different ideal types.29 Sampling methods and variables of interest are described in each chapter. In 

total, databases concern 90 producer organizations, 607 small-scale producers, 49 processing units and 

60 traders. The database relating to small-scale producers was used in each chapter. Data collection was 

                                                           

26 Such as Agritrop, Cairns, Cambridge Journals, EBSCO, Econlit, Erudit, Global Value Chain website, Inter réseau, 
Jstor, Maney Publishing, oxfordjournals, Persee, ProdInra, Proquest, RePEc, Sciencedirect, Scopus, Springer 
Journal, Sudoc, Taylor & Francis, Thémaclic, Ulrichsweb, Web of Knowledge, Wiley Online Library, WorldSciNet 
Journals. 
27 Such as the World Bank, the Food and Agricultural Organization (FAO), the Agence Française de Développement 
(AFD), the United States Department of Agriculture (USDA). 
28 Such as in Sénégal, the Société ŘΩ!ƳŞƴŀƎŜƳŜƴǘ Ŝǘ ŘΩ9ȄǇƭƻƛǘŀǘƛƻƴ Řǳ 5Ŝƭǘŀ ό{!95ύΣ ǘƘŜ !ƎŜƴŎŜ ŘŜ wŞƎǳƭŀǘƛƻƴ ŘŜǎ 
Marchés (ARM), the Agence Nationale de Statistique et de la Démographie (ANSD). 
29 A longitudinal study was not used because of the time constraint of the thesis. 
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carried out between March and June 2015, covering the 2014 rice-growing seasons. I also used data 

from François et al. (2014), who carried out a survey of 254 traders in order to assess net margins along 

the downstream segment of the same VC in 2014.  

Quantitative data were analyzed with econometric models, using the software Stata® (version 13). The 

participation of contracted producers is analyzed using a multinomial logit model and the impact 

analysis of contract farming on farmer income and food security is carried out by means of quasi-

experimental methods. Impact evaluation methods enable to correct selection bias a posteriori 

(Khandker et al., 2009). It corrects differences between the control and treated groups in order to 

ensure that changes in performance (income and food security) are only due to the variable of interest 

(contract participation). 

Focus group discussions were organized in order to identify certain impact pathways and contribute to 

the policy debate. Five focus group discussions held in March 2016 each brought together between 7 

and 25 participants. They were organized at farmer and national development agency levels.30 

 Thesis outline 

Each chapter corresponds to one paper, an except for the introduction and a conclusion. Table 1 

presents the chapters at a glance.  

Chapter 2 analyzes the organization of the rice VC in Senegal to ascertain if it follows the same trend as 

the Asian quiet revolution. It calls upon the GVC theoretical framework. A total of 154 qualitative 

interviews were carried out as well as surveys with 913 stakeholders at each level of the VC. The finding 

is that the Senegalese modernization is in step with the one taking place in Asia. Nevertheless, in 

Senegal, (1) the benchmark situation between producers and village traders is a spot transaction with 

relational tendency31 (and not a tied credit-output transaction), and processors collecting paddy before 

the modernization, (2) credit policies contribute to the change in governance and (3) the modernization 

of the rice VC does not make it competitive relative to the chain of broken rice imports. I recommend 

the inclusion of small-scale processors in the modernization through improved access to credit and 

processing techniques, and I recommend carrying out feasibility studies about the use of small-scale 

mechanisation. 

                                                           

30 The outcomes are presented at http://afrique-ouest.cirad.fr/actualites/2016/impact-de-la-contractualisation-
sur-les-revenus-et-la-securite-alimentaire-des-petits-producteurs-de-riz-presentation-des-premiers-
resultats/(language)/fre-FR 
31 We use the term of άspot transactionέ to describe a transaction in which the price is the main determinant, but 
which may also include relational proximity between the seller and the purchaser. 

http://afrique-ouest.cirad.fr/actualites/2016/impact-de-la-contractualisation-sur-les-revenus-et-la-securite-alimentaire-des-petits-producteurs-de-riz-presentation-des-premiers-resultats/(language)/fre-FR
http://afrique-ouest.cirad.fr/actualites/2016/impact-de-la-contractualisation-sur-les-revenus-et-la-securite-alimentaire-des-petits-producteurs-de-riz-presentation-des-premiers-resultats/(language)/fre-FR
http://afrique-ouest.cirad.fr/actualites/2016/impact-de-la-contractualisation-sur-les-revenus-et-la-securite-alimentaire-des-petits-producteurs-de-riz-presentation-des-premiers-resultats/(language)/fre-FR
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Chapter 3 examines the participation of small-scale producers in contract farming, with a specific 

interest in the combination of marketing modes. I use a conceptual framework which analyzes the 

influences of livelihoods and uncertainty on the plurality of governance. A multimodal logit model with 

372 observations explains the participation of producers in governance modes combining contracts and 

spot transactions. Imperfections on credit and paddy markets encouraged the state and private millers 

to introduce marketing and production contracts. I find that producers participate in plural forms to 

secure agricultural financing. The segmentation of the credit market is linked to the indebtedness of 

producers to the national agricultural bank. Uncertainty is a second order driver towards plural forms. 

Chapter 4 assesses the impacts of marketing and production contracts on farmer incomes and food 

security. I apply, using a dataset of 594 observations, instrumental variables and propensity score 

matching models to correct selection bias. I find that as a financial device, marketing contracts have no 

impact on agricultural practices, yields, product quality and income but slightly improve food security by 

mitigating price seasonality. Production contracts have a positive impact on the income of producers 

who were excluded from bank credit but include implicit interest and insurance costs, meaning that 

these producers make less profit than those financed by the bank. Policies should fund research to 

understand the drivers of loan default by producers to design an appropriate insurance system for 

agricultural credit. Furthermore, the price of production contracts should be negotiated within the 

interprofessional organization. 

There is another chapter in French32 in the appendix 3, which documents the effects of investments 

from agribusinesses on the participation of small-scale producers in the management of agricultural 

resources, and on land access, agricultural practices, food security and income of small-scale producers. 

It calls upon the GVC and territorial governance theoretical frameworks. Some 118 rice plots were 

monitored during the 2016 dry season, 332 producers linked with three agribusinesses recently set up in 

the SRV were interviewed and a participatory workshop with representatives from both categories was 

organized. The case studies show that the effects of large-scale investments on the participation of 

small-scale producers in the management of agricultural resources depend on the consideration of 

customary and legal institutions. Furthermore, investments have different effects according to the types 

of producers. The access to land and water is improved for growers and reduced for agropastoralists. 

Finally, the hierarchical control of rice production brings about an increase in cultural intensity. 

                                                           

32 I decided to write it in French because it proposes an overview of the findings of the Valchain project and of the 
thesis, and can be disseminated to policymakers and other VC stakeholders in Senegal. 
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Chapter 5 presents the global conclusion of the thesis. I present the main findings, the policy 

recommendations, the main limitations of my work and directions for future research. 
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Table 1: Thesis at a glance: 

Chapter Issue 
Conceptual 
framework 

Data Data analysis method Main results 

2 

To what extent can the quiet 
revolution be documented in 
Africa? 

Global Value 
Chain 

154 semi-directed 
interviews 
Quantitative 
surveys with 913 
actor in the value 
chain 

Historical and 
qualitative analysis 
Descriptive statistics 

¶ As in selected Asian countries, the rice value chain in Senegal is 
undergoing technical change and a tendency of governance 
towards vertical integration.  

¶ The benchmark situation is a spot transaction with the processors 
collecting paddy before the modernization. 

¶ Credit policies contribute to the change in governance  

¶ The modernization of the rice value chain does not make it 
competitive relative to broken rice imports.  

3 

What are the determinants of 
the choice of coordination 
modes, including their 
combination? 

Global Value 
Chain 
Plural forms  
Livelihoods 

Cross-sectional 
quantitative 
surveys with 372 
producers 

Multimodal logit 
model 

¶ Producers participate in plural forms to secure agricultural 
financing. 

¶ The segmentation of the credit market is linked to the 
indebtedness of producers to the national agricultural bank  

¶ Uncertainty is a second-order driver towards plural forms. 

4 

What are the impacts of contract 
farming in domestic food chains 
on small-scale producer incomes 
and food security? 

Global Value 
Chain 
(implicit) 

Cross-sectional 
quantitative 
surveys with 594 
producers 

Impact evaluation: 
Instrumental variable 
and propensity score 
matching models 

¶ The marketing contract is a financial device which has no impact 
on agricultural practices, yields, product quality and income.  

¶ The marketing contract slightly improves food security by 
mitigating price seasonality.  

¶ The production contract has a positive impact on the income of 
producers who were excluded from bank credit but includes 
implicit interest and insurance costs, meaning that these 
producers make less profit than those financed by the bank.  

Appendix 
3 

What are the effects of 
investments from agribusinesses 
on (1) the participation of small-
scale producers in the 
management of agricultural 
resources; (2) land access, 
agricultural practices, food 
security and income of small-
scale producers?  

Global Value 
Chain 
Territorial 
governance 

Monitoring of 118 
rice plots, 
quantitative 
surveys with 332 
producers  
One participatory 
workshop 

Mixed method:  
semi-structured 
interviews 
Descriptive statistics 
 
 

¶ Participation of small-scale producers in the management of 
agricultural resources depends on the consideration of customary 
and legal institutions. 

¶ Investments have different effects according to the types of 
producers.  

¶ Access to land and water is improved for growers and reduced for 
agropastoralists  

¶ The hierarchical control of rice production brings about an 
increase in cultural intensity. 
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CHAPTER 2: THE ONGOING 
MODERNISATION OF THE RICE VALUE 

CHAIN IN SENEGAL: A MOVE TOWARD THE 
ASIAN QUIET REVOLUTION? 

 

 

 

 

 

First version presented at the 9th seminar of research in social sciences organized by the Société 
CǊŀƴœŀƛǎŜ ŘΩ9ŎƻƴƻƳƛŜ wǳǊŀƭŜ ό{C9wύΣ 5ŜŎŜƳōŜǊ мл-11, 2015, Nancy, France):  

{ƻǳƭƭƛŜǊΣ DΦ ŀƴŘ aƻǳǎǘƛŜǊΣ tΦ όнлмрύ Ψ5ƻŜǎ ƳƻŘŜǊƴƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ǊƛŎŜ ǾŀƭǳŜ ŎƘŀƛƴǎ ƛƴ {ŜƴŜƎŀƭ ƛƭƭǳǎǘǊŀǘŜ ŀ 
ƳƻǾŜ ǘƻǿŀǊŘ ǘƘŜ ŀǎƛŀƴ ǉǳƛŜǘ ǊŜǾƻƭǳǘƛƻƴΚΩΣ 9th seminar of research in social sciences, December 10-11, 
2015, Nancy (Université de Lorraine) [Online]. Available at https://afrique-
ouest.cirad.fr/content/download/6641/61901/version/1/file/obj_5614_file_Soullier-et-Moustier.pdf 
and http://ageconsearch.umn.edu/record/245704 [Accessed 23 August 2017]. 

Revised version presented at the 149th Seminar of the European Association of Agricultural Economists: 

{ƻǳƭƭƛŜǊΣ DǳƛƭƭŀǳƳŜΣ ŀƴŘ tŀǳƭŜ aƻǳǎǘƛŜǊΦ άThe ongoing modernisation of the rice value chain in Senegal: 
a move toward the Asian quiet revolution?έ мпфth Seminar, October 27-28, 2016. Poster 
communication. Rennes, France: European Association of Agricultural Economists, 2016. See poster 1 in 
appendix. 

The revised version is under review at Development Policy Review. 
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 Introduction 

Agricultural growth plays a major role in poverty reduction and economic development but the 

pathways for agricultural growth are still the subject of debate (World Bank, 2008). Research work 

conducted on the modernisation of agricultural chains highlights some positive impacts of the 

development of standards and vertical coordination on rural livelihoods (see, for example, Maertens 

and Swinnen, 2009; Minten et al., 2009). However, such work has been documented mainly for global 

value chains (GVC).  

In a context of growing urbanization and following the world food price crisis, domestic food chains 

deserve greater attention. In India, Bangladesh and the tŜƻǇƭŜΩǎ wŜǇǳōƭƛŎ ƻŦ /ƘƛƴŀΣ ǊŜǎŜŀǊŎƘ ŎƻƴŘǳŎǘŜŘ 

by Reardon et al. (2012) revealed that the modernisation of domestic rice and potato value chains (VCs) 

was enhanced by policies and fuelled by processing and trading stakeholders that invested in modern 

rice milling machines and cold storage facilities. The authors argue that this transformation has been 

beneficial to the local economy.  

In Africa, some research documents the dominance of traditional VCs in which numerous market 

stakeholders handle limited volumes of products in a competitive way and are able to cope with the 

high instability of supply and demand (Fafchamps, 2004). However, since the first world food price crisis, 

governments in Africa are aiming at modernising domestic VCs to reach self-sufficiency (Fofana et al., 

2014). Certain VCs seem to be transforming (Reardon et al., 2013). 

The history and present situation of the rice VC in Senegal seem to provide a good case reflecting what 

has been observed in Asia. The purpose of this paper is to review the dynamics and organisation of this 

VC, in order to see if it is following the same trends as those described by Reardon et al. (2012). We 

complete the paradigm of Structure-Conduct-Performance with the GVC analysis framework (Gereffi et 

al., 2005) because it highlights a very important aspect of the quiet revolution, which is the influence 

that one stakeholder in a steering position can have on the distribution of tasks, skills and value added. 

The quiet revolution includes sufficient information to understand it within a governance framework. 

The performance of the chain is understood in terms of competitiveness, particularly with regard to 

product quality, quantity supplied, costs of production, stakeholder margins and final prices. 

In what follows, we go into more detail on the modernisation described in Asia (section 2). Then we 

outline the conceptual framework (section 3) and methodology (section 4). We analyse the historical 

change in governance (section 5), the present modernisation of the VC (section 6) and the distribution 

of costs and margins along the chain (section 7). We then endeavour to determine if a quiet revolution 



  

43 

is underway in Senegal by comparing it with the Asian transformations (section 8). Finally, we 

summarise our findings and present policy implications (section 9). 

 Documented changes in food chain governance in Asia and Africa 

2.1. The quiet revolution in Asia 

¢ƘŜ ΨǎǳǇŜǊƳŀǊƪŜǘ ǊŜǾƻƭǳǘƛƻƴΩ ōǊƻǳƎƘǘ ǘƻ ǘƘŜ ŦƻǊŜ ŀ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴ ƻŦ ŦƻƻŘ ŎƘŀƛƴǎ ŀǎ ǘƘŜ 

result of increased power from the downstream segment (Reardon et al., 2003). On the contrary, the 

quiet revolution (Reardon et al., 2012) shows a change in organisation driven by the midstream 

segment. 

The authors documenting the quiet revolution selected three countries to represent the Asian 

ŎƻƴǘƛƴŜƴǘΥ LƴŘƛŀΣ .ŀƴƎƭŀŘŜǎƘ ŀƴŘ ǘƘŜ tŜƻǇƭŜΩǎ wŜǇǳōƭƛŎ ƻŦ /ƘƛƴŀΦ ¢ƘŜ ƛǎǎǳŜǎ ŀŘŘǊŜǎǎŜŘ ŀǊŜ ǘƘŜ 

transformation of the organisation of the rice and potato chains, the changes in conduct of actors and 

the inclusion of small-scale stakeholders. The benchmark situation of the quiet revolution is a traditional 

VC comprised of many intermediaries, using weakly capitalised technologies and yielding expensive, 

low-quality products. Producers buy few inputs, are poorly integrated into markets and are engaged in 

ΨŜȄǇƭƻƛǘŀǘƛǾŜ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ƻŦ ǘƛŜŘ ŎǊŜŘƛǘ-output linkages where traders lend to farmers and thus 

ǳƴŘŜǊǇŀȅ ŀƴŘ ŜȄǇƭƻƛǘ ǘƘŜƳΩ (Reardon et al., 2012, based on Lele, 1971). 

Public policies were important in enabling the transformations (Reardon et al., 2012). There were 

investments in infrastructure such as irrigation canals, roads, power grids and mobile phone 

communication networks. Research and extension policies were also favourable to the modernisation. 

Few policies subsidized investments in processing techniques and improved inputs, although they were 

not common. Furthermore, financial capital from the agricultural and industrial sectors was available for 

investment, and the increase in average household incomes drove the demand for products of higher 

quality. Finally, the green revolution had enabled producers to intensify their practices and to increase 

yields and the share of produce sold (Reardon et al., 2012). 

The modernisation is characterized by investments in new techniques and integration of the collection 

function. First, there was an expansion of the volumes of activity, followed by investments in new 

techniques in the midstream segment and the concentration thereof (Reardon et al., 2012). This change 

in techniques increased the capacity of husking (up to three tons per hour) and storage (from 180 to 

3,000 tons from the 1990s to 2010) (Reardon and Minten, 2011). The number of large rice millers 

increased, that of small rice millers decreased (Reardon et al., 2014). Second, the tied credit-output 

market relationships with traditional collectors disappeared to give way to vertical coordination. 
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Midstream stakeholders integrated collection and sometimes set up contractual transactions with 

wholesalers (Reardon et al., 2012). Downstream, the changes tend to move toward the supermarket 

revolution. Mills add value to quality rice varieties through packaging, branding and traceability (Minten 

et al., 2010). The quality of rice is defined by the size and shape of the grain, and other attributes such as 

the degree of whiteness, aroma, cleanliness (degree of foreign matter), amount of broken rice and age 

of the grains.  

The final retail price increases with the quality of rice, for instance by 69.2% with the production of fine 

rice in Bengladesh (Minten, Murshid, et al., 2013). The share in the final amount of the profit margin 

generated by all stakeholders along the chain also increased, while costs decreased. The change to 

quality rice is advantageous for millers and retailers, who for instance get respectively 44% and 49% of 

the quality premium for fine rice in Bangladesh (Minten, Murshid, et al., 2013). Producers may get a 

slightly ƘƛƎƘŜǊ ƛƴŎƻƳŜ ƛƴ ŀōǎƻƭǳǘŜ ǘŜǊƳǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ΨǊƛŎŜ ŦŀǊƳŜǊǎ ƛƴ bƻŀƎƻŀƴ ǊŜŎŜƛǾŜŘ Ϸмфуκǘƻƴ ŦƻǊ 

common and $218/ǘƻƴ ŦƻǊ ŦƛƴŜ ǊƛŎŜΩ (Reardon et al., 2012: 144). Nevertheless, Minten et al. (2013) 

conclude that producers do not benefit directly from higher retail prices.  

aƻŘŜǊƴƛǎŀǘƛƻƴ ƛǎ Ƴƻǎǘ ŀŘǾŀƴŎŜŘ ƛƴ ǘƘŜ tŜƻǇƭŜΩǎ wŜǇǳōƭƛŎ ƻŦ /ƘƛƴŀΣ ǿƘŜǊŜ ǘƘŜ ƳƻŘŜǊƴ ±/ ŘƻƳƛƴŀǘŜǎΦ Lƴ 

India, the modern VC is quickly expanding, although there are still collectors. Modernisation is less 

advanced in Bangladesh, where the traditional VC dominates, although transformation is emerging 

(Reardon et al., 2012). 

2.2. Limited evidence for Africa 

We selected an African country because there are policies on that continent which aim at modernising 

domestic food chains since the world food price crisis (Fofana et al., 2014) and specific VCs seem to be 

modernising (Reardon et al., 2013).  

The supermarket revolution is not ongoing in many countries in Africa (Tschirley et al., 2010), with a few 

exceptions such as Kenya (Neven and Reardon, 2004). There has been a dominance of traditional food 

chains since the 1990s (Fafchamps, 2004). The environment is uncertain because of various constraints: 

low investment in road infrastructure, unstable production due to climate conditions and unstable 

demand due to low purchasing power (Fafchamps, 2004). Farmers and traders are limited in capital; 

they carry out transactions based on trust. Interactions are frequent and the choice of partners is made 

based on social linkage and reputation, which enables the sharing of risks among economic partners 

(Moustier, 2012). 
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But the recent evolutions in the institutional environment might be favourable to a revolution in 

domestic food chains. Price shocks on the global market affected the food security and income of the 

poorest households (Badolo and Traoré, 2015; Boccanfuso and Savard, 2011; Cudjoe et al., 2010). 

Several African governments set up policies aimed at modernising domestic VCs (MA, 2009; CARD, 

2008). 

Specific VCs in Africa seem to be modernising (Reardon et al., 2013). In Ethiopia, the increasing adoption 

of improved inputs and the rise in demand for high-quality produce were observed in the teff VC 

(Minten, Tamru, et al., 2013). In Tanzania, the food system supplies a wide variety of locally-processed, 

high-quality products which are competitive with imports (Ijumba et al., 2015). 

We propose an in-depth analysis of the rice VC in Senegal where we will document modernisation 

characteristics that approximate those of the quiet revolution.  

 Conceptual framework  

The quiet revolution framework is mostly empirical with some loose reference to the Structure-Conduct-

Performance paradigm grounded on Bain (1959). This paradigm links the structure of markets (degree of 

concentration and differentiation of firms) to the performance of the sector (reduction of costs and 

generation of added value). It also analyses the distinct functions performed by the chain stakeholders, 

the techniques they use and their modernness in terms of scale and number of intermediaries.  

We complete this paradigm with the GVC theory (Gereffi et al., 2005). This framework analyses 

important dimensions of the supermarket and quiet revolutions (Reardon et al., 2003, 2014), i.e. the 

influence that the institutional framework and the actor in a steering position have on the distribution 

of tasks and skills along the chain. It particularly focuses on links between changes in quality of product 

and the distribution of costs and benefits between VC members.  

¢ƘŜ D±/ ŦǊŀƳŜǿƻǊƪ ŀƴŀƭȅǎŜǎ ǘƘŜ Dƭƻōŀƭ /ƻƳƳƻŘƛǘȅ /ƘŀƛƴǎΣ Ψa network of labour and production 

processes ǿƘƻǎŜ ŜƴŘ ǊŜǎǳƭǘ ƛǎ ŀ ŦƛƴƛǎƘŜŘ ŎƻƳƳƻŘƛǘȅΩ (Hopkins and Wallerstein, 1986, p159). It takes into 

account the network theory, the literature on firm capabilities and learning and TCE (Bair, 2009). A 

Global Commodity Chain can be characterised by four dimensions: the input-output structure, the 

territory covered, the governance and the institutional framework.  

The institutional dimension includes policies which can directly and indirectly influence the dynamic of 

governance. Direct interventions in the VC may be implemented by state agencies taking part in the 
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transactions or defining new coordination mechanisms. Indirect interventions may constrain (norms and 

taxes) and support the actors of the VC (subsidies, technical support).  

DƻǾŜǊƴŀƴŎŜ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ΨŀǳǘƘƻǊƛǘȅ ŀƴŘ ǇƻǿŜǊ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǘƘŀǘ ŘŜǘŜǊƳƛƴŜ Ƙƻw financial, material, 

ŀƴŘ ƘǳƳŀƴ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ŀƴŘ Ŧƭƻǿ ǿƛǘƘƛƴ ŀ ŎƘŀƛƴΩ (Gereffi and Korzeniewicz, 1994, p97). Three 

variables, representing the characteristics of the industry and production process, explain the dynamics 

of VCs: the complexity of transactions, the ability to codify these transactions and the capabilities of the 

supply base. They determine five types of governance. Governance by the market concerns simple 

transactions in which price is the only element of co-ordination. When transactions are complex, but the 

suppliers can meet different forms of demand, this is referred to as modular governance. Relational 

governance describes transactions, often informal, in which the stakeholders are socially close, 

exchange information and may put in place personalised relationships, thus reducing uncertainty but 

also creating a situation of interdependence. Captive governance refers to the strong involvement of a 

leading firm in the operations of its suppliers. Finally, in hierarchy governance, the body of operations is 

controlled by the same stakeholder.  

Technical change consists in the use of new production techniques, at the scale of millers or farmers. 

Producers may strengthen their skills with the implementation of new agricultural practices including 

improved varieties or chemical inputs. The quiet revolution is characterized by a technical change of the 

midstream segment. In Senegal, the traditional VC uses small-scale processing units that husk less than 

one ton of paddy per hour (Fall, 2006). Technical change is the process of moving to semi-industrial 

(husking between one and two ton per hour) or industrial (husking up to three tons per hour) 

techniques performing functions such as drying, cleaning and grading.  

In the GVC framework, technical change tends to steer governance toward integration when it is 

combined with quality development, as it makes transactions more complex, hence requiring more 

control. Technical change may also lead to governance taking a more relaxed form, when it strengthens 

the skills of suppliers (Gereffi et al., 2005). Technical and institutional change erects barriers to entry, for 

instance through the improvement of quality, labelling, and strategies of integration (Kaplinsky, 2000). 

These barriers to entry determine the distribution of costs and margins among the stakeholders. Those 

setting up the innovation obtain the greatest share. Figure 1 shows the influences that technical change 

has on governance. 
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Figure 1: Influences of technical change on governance 

 

Source: Adapted from Gereffi et al. (2005) 

 

Therefore, the conceptual framework analyses the influences of the institutional environment and 

technical change on governance. It also analyses the changes implied in competitiveness of chains in 

terms of quality of product, quantity supplied, costs of production, stakeholder margins and final prices.  

 Methodology 

We selected the rice VC in Senegal since it seemed to provide a good case reflecting the quiet 

revolution, with increasing investment in modern techniques and new co-ordination modes between 

producers and processors (Demont et al., 2013; Baris and Gergely, 2012; Demont and Rizzotto, 2012; 

Gergely and Baris, 2009; MA, 2009). 

We conducted 154 in-depth interviews. We focused on stakeholders in the upstream VCs located in 

Dagana Department, since technical and co-ordination changes mainly occur at their level. We carried 

out 47 interviews with producers, 38 with small-scale and industrial rice millers. We also carried out 

interviews with 23 traders operating in Dagana and Dakar, including wholesalers and importers, and 46 

interviews with agents of public and private research and development organisations. Topics discussed 

were policies, stakeholder behaviour, quality management and changes in co-ordination.  



  

48 

We also used quantitative questionnaires to assess the distribution of margins and costs along the chain 

in 2014. Databases include 550 rice growers randomly selected after stratification according to their 

marketing strategies,33 49 processing units, and 60 traders, randomly selected. We also used data from 

François et al. (2014), who carried out a survey of 254 traders in order to assess net margins along the 

downstream segment of the same VC in 2014. Retailers from Dakar and other major cities were 

randomly selected after stratification per quarter. They were surveyed on their costs and returns and 

asked to indicate their suppliers, who, in turn, were surveyed.  

 Institutional and technical changes in the rice value chain 

Historically, public policies and global markets have either hindered or fostered modernisation of the 

rice VC (Fall, 2006; Bélières and Touré, 1999). 

5.1. Hierarchy governance driven by the state (1964ς87) 

The expansion of irrigated rice growing started in the Senegal River Valley (SRV) at independence, in 

1964 (Le Gal, 1995). State intervention supported the development of the VC: Each segment was 

directly or indirectly managed through two state agencies, SAED (Société Nationale d'Aménagement et 

d'Exploitation du Delta) and CPSP (Caisse de Péréquation et de Stabilisation des Prix). SAED set up the 

hydro-agricultural infrastructure at a rate of 600 ha per year from 1965 to 1980 (Bélières and Touré, 

1999). SAED also provided producers with technical advice and subsidised inputs. The intensification of 

rice cropping started in 1973 (Le Gal, 1995), with land preparation, the use of high-yield and non-mixed 

varieties, mineral fertilisers, chemical weeding and mechanised harvesters. Farmers marketed their 

paddy to two rice mills managed by SAED, which bought it at a fixed price regardless of moisture and 

impurity content (Fall, 2006). CPSP was in charge of rice distribution. It highly taxed imports in order to 

subsidise the purchase of domestic paddy. This formal VC became deficit-ridden and collapsed (Fall, 

2006) because the rice was sold at prices under processing and purchasing costs, and taxes on imports 

were not sufficient to cover the deficit.  

In parallel to that formal VC, a traditional, informal one appeared (Bélières and Touré, 1999). Small-scale 

traders, called banabanas, used mills which only provided the function of husking and supplied unsorted 

rice with impurities (Fall, 2006). Producers used that VC to obtain a quick cash return, while it took 

several months with SAED. Some of them also used this VC to sell their produce without paying off their 

loans. 
                                                           

33 The database contains 265 producers involved in spot transactions, 155 producers involved in production 
contracts, and 130 producers involved in marketing contracts. 
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Since co-ordination between stakeholders was planned, the governance of the rice VC during this period 

was integrated, and the chain was driven by public bodies. The emerging informal VC had market 

governance with relational tendency.  

5.2. Liberalisation and market governance (1987ς2007) 

5.2.1. State intervention reduced, national economy opened up to global markets  

First, production factor markets were opened to competition in 1987 (land, credit, seed and pesticides). 

Land development was turned over to the private sector. Irrigated land increased from 23,000 ha to 

40,000 ha in 1991 (Bélières and Touré, 1999). Investments were made in hydro-agricultural equipment 

of low quality in terms of drainage and solidity of bunds, resulting in low output. SAED continued its 

activity of production support. A national bank called Caisse Nationale de Crédit Agricole du Sénégal 

(CNCAS) was created (Fall, 2006). It proposed various loan formats for production, investment and 

marketing. In the case of production credit, the bank paid agri-suppliers who provided inputs to 

producer organisations, who repaid the bank once the paddy was sold. Credits grew from FCFA 150 

million34 in 1987 to 5 billion in 1993 (Bélières and Touré, 1999) but the bank followed a financial 

recovery plan due to low reimbursement rates (Fall, 2006). CNCAS hardened its selection criteria. Other 

financial institutions got involved in the SRV, but they faced the same problem.  

5.2.2. Development of the traditional value chain 

Second, in 1994, the downstream part of the VC was privatised, prices deregulated and the currency 

(CFA35 franc) was devalued. Rice millers owned by SAED were privatised and the private sector was 

encouraged to invest through subsidies and development projects. Between 1981 and 1996, processing 

capacities increased by a factor of 13 and production increased by a factor of only 4.5 (Bélières and 

Touré, 1999). As a result, in 1996, the SRV had the capacity to process 164,000 tons of paddy but 

production reached only 75,000 tons. These figures include the development of small-scale processing 

units, which were paying paddy quickly and in cash (Bélières and Touré, 1999). Rice growing was funded 

by CNCAS. Only 2% of farms took out a loan from a banabana in 2005 (Fall, 2006).  

From 1994 to 1995, the share of paddy processed by industrial units decreased from 62% to 11%, while 

small-scale units developed their activity (Bélières and Touré, 1999). From 1996 on, industrial units 

became unprofitable because of marketing subsidies being withdrawn, bad harvests, strong competition 

                                                           

34 Fixed exchange rate is: 1 euro = 655.957 FCFA. 
35 CFA : Communauté Financière en Afrique. 
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from small-scale units, high depreciation costs and a collapse in rice prices due to international 

competition (Bélières and Touré, 1999). This led to a concentration of the midstream segment. Some 

rice millers were able to continue obtaining supplies thanks to their relational proximity with producers 

and their ability to pay them quickly (Bélières and Touré, 1999). The governance changed from state 

hierarchy to spot transaction with a relational tendency. Local rice was of lower quality than imported 

rice because banabanas did not use moisture meters when purchasing their paddy, and they used 

simple husking techniques. 

5.3. A favourable context supporting modernisation since 2007 

It was recently demonstrated by experiments that local rice can compete with imported rice if its quality 

is adapted to the preferences of consumers, these preferences being aroma, homogeneity, purity of the 

grains, branding, and labelling (Demont and Ndour, 2015; Demont et al., 2013). Demont and Rizzotto 

(2012) proposed a three-stage policy sequence for modernizing the Senegalese rice VC. The first stage 

focuses on enhancing rice quality, though contracts, improvement of post-harvest practices and 

investments in modern techniques. The second stage is an increase in scale, through investments in 

storage infrastructure and increasing the working capital of the millers. The third stage is advertising to 

accelerate the transformation of consumer preference for domestic rice. 

Such a sequence of action was implemented to a certain extent from 2008 on. The inter-ministerial 

council set up a national programme for rice self-sufficiency (MA, 2009). It aims at expanding land 

capacities and improving credit for production, processing and marketing. Several organisations such as 

AfricaRice have been working for many years at improving the seed used by producers. The Japanese 

International Co-operation Agency (JICA) has set up projects to improve processing techniques, secure 

processor supplies and promote local rice. CNCAS, SAED and USAID are helping producers and 

processors to better co-ordinate their activities to make higher quality rice available by setting up 

marketing contracts. Furthermore, the Millennium Challenge Account programme rehabilitated and 

extended the road network and irrigation infrastructures in 2010 (Embassy of the United States of 

America, 2010).  

The food price crisis that started in 2007 on global markets increased the competitiveness of Senegalese 

rice. Thai rice prices (A1 grade) increased from US$270 to US$516 per ton between 2007 and 2012, 

peaking at US$850 in May 2008 (See Figure 5 in Appendix, data from Osiriz, 2017). That was an incentive 

to invest in processing techniques. Nevertheless, millers faced marketing difficulties when world prices 

decreased in 2014 to almost their pre-crisis level (US$309 in January). The state intervened in March 

2015 to ensure the marketing of domestic rice through the implementation of an agreement between 



  

51 

importers and rice millers (SAED, 2015a): Importers committed to purchase 100% of standard broken 

rice processed by industrial millers and 30,000 tons of whole-grain rice. Banabanas were not included in 

the agreement. 

Volumes of paddy increased from 200,000 tons during the 1990s to 415,000 tons in 2014. Six Senegalese 

processors used previous benefits and sometimes subsidies from development agencies to invest in 

techniques that give higher yields and perform more functions, including cleaning and grading. Two 

foreign processors were granted access to land and invested in similar techniques. Husking capacities 

reach three tons per hour.  

 Modernisation of the value chain 

6.1. Present structure of the rice value chain 

The SRV accounts for 80% of the national production of rice (USDA, 2015), the remainder being 

produced in Casamance. In 2014, 60,000 irrigated hectares were cropped in the SRV, 54% in the dry 

season (SAED, 2015b). According to the farmer survey, yields averaged 6.6 t/ha during the dry season 

and 5.3 t/ha during the wet season. 360,000 tons of paddy were produced in the SRV. Most of it comes 

from small-scale producers, who numbered 45,000 in 2008 (Gergely and Baris, 2009). 86.5% of farmers 

grew Sahel 108, which is an ordinary variety. 64.63% of producer organisations collected one variety, 

and the others separated varieties into lots.  

In 2014, eight industrial and semi-industrial rice millers processed each between 2,000 and 13,000 tons 

of paddy, for a total of 45,000 tons. These figures represent between 38% and 75% of their individual 

technical capacity. Indeed, the volumes of paddy husked are constrained by the volumes of paddy rice 

millers are able to purchase. The rice supplied has high quality, with a low impurity content and 

humidity facilitating cooking. Whole grain rice and broken rice are distinguished. In parallel, 420 small-

scale units husked 87% of paddy produced in the SRV in 2014. They processed on average 750 tons of 

paddy with techniques restricted to the husking function. They purchase the same paddy as industrial 

rice millers but only market broken rice which may contain impurities. The banabanas include small-

scale traders paying for the husking service and selling rice on to wholesalers. Medium- and large-scale 

millers stated processing rates averaging 66%, while small units reported less than 65%. Since the rural 

population in the valley stands at 500,954 persons (ANSD, 2015) and per capita rice consumption in 

Senegal is 95 kg/year (Fofana et al., 2014), the valley supplied 187,000 tons of rice to the rest of Senegal. 

In 2014, the national production of 271,750 tons of rice was rounded out by 1,053,000 tons of imported 

broken rice, through 13 importers, mainly from India (598,000 tons), Thailand (197,000 tons) and Brazil 
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(52,000 tons) (USDA, 2015). Therefore, Senegal produces around 20% of national consumption. Whole-

grain rice represented 2% of rice consumption in Senegal in 2014 (Hathie and Ndiaye, 2015) and imports 

of such rice reached 10,000 tons. Since March 2015, following government intervention, importers 

committed to purchase the rice from the SRV processed by industrial millers (SAED, 2015a). They sell 

local and imported rice to wholesalers and semi-wholesalers. A total of 15,000 small boutiques, kiosks, 

and traditional open-air markets (USDA, 2013) sell almost 95% of the rice volume (Gergely and Baris, 

2009). Some 250 to 300 supermarkets in Senegal and between 1,000 and 1,500 other modern retailers 

sell the remainder. The structure of the rice VC in Senegal is summarised in Figure 2. 

Figure 2: Structure of the rice value chain in Senegal 

 

Source: The authors 
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6.2. Governance tending toward integration 

Governance between rice millers and producers is a major stake for the upscaling of modernisation 

(Demont and Rizzotto, 2012). In 2010, there were neither marketing nor formal production contracts. 

Then, new co-ordination modes were set up to secure the supplies of rice millers. In 2014, production 

and marketing contracts represented each 5% of the volumes produced in the SRV, while vertical 

integration represented 2% and farmer networks 1%. Millers and producers may combine these types of 

governance. Figure 3 summarises the co-ordination modes. 

Figure 3: Governance modes between producers and processors within the rice value chain 

 

 

 

 

 

 

 

 

 

Source: Adapted from Gereffi et al. (2005) 

 

6.2.1. The marketing contract: modular governance 

Marketing contracts are written agreements specifying the marketing price and the quality of paddy. 

They were set up and are increasingly promoted by CNCAS and SAED. CNCAS indicates to millers which 

producers have taken out a loan. The contract price takes into consideration the suggested price 

negotiated within the inter-professional organisation, the moisture content, consistency of varieties and 

level of impurities. The average selling price through marketing contracts in the 2014 dry season was 

126 FCFA per kilogram. There is no premium since the purchasing price through spot transactions was 

124.5 FCFA/kg. In 2014, marketing contracts were used by 98 producer organisations growing rice on 

around 4,000 ha and including around 2,000 small-scale producers. All of them had access to credit from 

CNCAS. A total of 15,000 tons of paddy was purchased through marketing contracts in 2014. Payment is 






























































































































































































































































































































































































