THESE POUR OBTENFRARADE DE DOCTEUR
DE LOUNI VERREIER DE M

ENSCIENCES ECONOMIQUES

Ecole doctoralECONOMIE GESTION
DE MONTPELLIER

Unité de recherchdOISA

MODERNIZATION OF DOMESTIC FOOD CHAINS |
DEVELOPING COUNTRIES: WHAT EFFECTS ON SN
SCALE FARMERS?

The rice value chain in Senegal

Présentée pdsuillaume SOULLIER
Lel18 décembr2017

Sous la direction deaule MOUSTIER

Devant le jury composé de

Mme Miet MAERTENS, Professeure, Université de LOUVAIN Rapporteur
M. Nigel POOLE, Professeur, Université de LONDRES Rapporteur
M. Amadoébdoulaye FALL, Chercheur, ISRA Examinateur

M. Denis REQUIERESJARDINS, Professeur émérite, Universitciamces politiques de Examinateur
TOULOUSEt président du jury

UNIVERSITE
DE MONTPELLIER







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 @ased 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 forssalalfarmers.

It addreses three issues. First, it analyzes the organization of the rice value chain in Senegal
determineif it follows the same modernizatiopattern as the Asian one. Second, the thesis examines
the inclusion of smaf#kcale producers in contract farming, tvia specifidocus onthe combination of
marketing modes. Third, the thesis assesses the impacts of contracts orssalalfarmer incomes and

food security. The theoretical framework is the governance of the Global Value Chain, which analyzes
the influerce of the driver of the quality on the distribution of tasks and shkifteongthe actors of the

chain. It is combined with théheoretical framework of plural forms andivelihoods to address the
second issueThe case studied is the Senegal River Vaibeywalue chain Data analyses are based on

154 qualitative interviews and body ofquantitative datainvolving over913 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 chamin step withwhat istaking place in Asia. Nevertheless, in Senegal, (1)
the benchmark situation is a spot transactiand not a tiedcredit-output transactior), andprocessors
carried out paddy collection before the modernizatign(2) credit policiedirectly contribute to the
change in governanc@and (3) the modernization of the rice value chain does not make it cameet
relative to imports of broken rice. The second result is that sstlle producers participate in contracts

to secure agricultural financing. The segmentation of the credit market is linked to the indebtedness of
smallscale producers to the natiohagricultue bank. Uncertainty is a second order driver towards
plural forms. Besides, producersntinuemarketing through spot transactions which can be adapted to
household needs. The third result is that the impacts of contracts on swelkh farmersare 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 asjiive 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

modernizaton, policies should enhance the design of an appropriate insurance system for agricultural



credit. They shoul@lsoinclude smalkscale processors in the modernization through the promotion of
semtindustrialtechniques and the opening up of operating aretjuipment loansFinally they should

fund studies about the use of smaltale mechanization.



RESUME

Le débat a propos de la contribution des chaines de valeur domestiques a la sécurité alimentaire
nationale dans les pays en développement a été ravivé par les dernieres crises alimentaires. En Asie, les
entreprises du segment intermédiaire réalisent un mfp@ament technique et intégrent de nouvelles

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

LX dza ot ad [ Q20602SO0AFT 3ISYSNrf RS OSddS GKsasS Said
chaines d valeur alimentaires domestiques en Afrique et leurs implications économiques et sociales

L2 dzNJ £ Sa LISGAGa LINRPRAZOGSdNER® 9ftfS GNIFAGS GNBAA |jd
fl OKInyS RS @It SdzNJ Rdz N&ilklledoramit{ing yidgieishtionrsimifatie af S 6 dzl
celle observée en Asit 5SdzEASYSYSyiGz I (KsasS SEIFIYAYyS fQAy(
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commercialisation. Trogmement, la théseS @ | firdp&ct desQontrats sur les revenus et la sécurité
alimentaire des petits producteurs. Le cadre théorique est celui de la gouvernan€haiessGlobales

deV t SdzNE ljdzA FylfeasS € QAyTFi dzSgoddes Rotes elcdmpéieSecesRS |
entre les acteurs de la chaine. Il est combiné avec les cadres théoriques des formes plurielles et des
Y2e Sy a RQS BriteriasSs¢cortle quistirid cas étudié est celui de chaine du riz dana

vallée du fleuveSénégal. Leanalyses de données sont basées sur 154 entretiens qualitatifs et des
données quantitatives concernant 913 acteurs de la chaine de valeur. La participation des producteurs

dans les contrats est analysée par un modeéle logit multinomial, efale e sélection est corrigé avec

fSa Y2Rs8§tSa RS I @GFNRAIFIofS AyaidNuzySydalrtsS S& RS
résultat est que la modernisatiote la chaine de valeur du riz du Sénégslsimilaire a celle ayant lieu

en Asie. Néanmof) au Sénégal, (1) la situation de référence est une transaction(speoton une

transaction dans laquelle les intrants et le produit sont)|iéslestransformateursréalisaient la collecte

du paddy avant la modernisatiofR) les politiques de crédibntribuentdirectementau changement de
32dz8SNY I yOS SiG o600 fIF OKFEnyS RS @I fSdz2NJ Y2RSNYS Yy
riz brisé. Le second résultat est que les petits producteurs participent aux contrats afin de sécuriser le
financer Sy i ' ANARO2t S [ &AS3IYSyidl dAz2y Rdz YI NDKS Rdz
LINE RdzOG SdzNBR | dzLINB&a RS I o0l yljdzS yI GA2vide&ed [ QAyC
formes plurielles. De plus, les producteurs commercialisent aussi leygmdddes transactions spots qui

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

les petits producteursontdifférentse [ S O2y G NI} G RS O2YYSNOALItA&lFIGAZ2Y

LI & Rar¥esprabiques agricoles, les rendements, la qualité du produit et le revenu. Néanmoins,



At FYSEA2NB fSISNBYSyld fF aSOdNAGS EtAYSYydlANB LI
production a un impact positif sur le revenu des proghurs exclus du crédit bancaire. Néanmoins, il
AyOfdzi RS&a O2HiGa AYLI AOAGSE RQAYUSNBG SO RQI aadzNd
profit moins important que celui des producteurs financés par la banque. Dans le but de soutenir la
modermh a1 GA2y > €Sa LRfAGAdzSa Llzot AljdzSa RSONI ASy i
approprié au crédit agricole. Elles devraient aussi inclure les petits transformateurs dans la
modernisation par la promotion deechniques semiindustrielles et @2 dz@S NJi dzZNB RS ONJ
F2yOuA2yySYSyid Si t f QS| dZALISYWISW@IDNIOff f SHB IRISTNE (h S/ |
f Qdzii A deladnkcénisatigh a petite échelle.
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CHAPTER GENERAL INTRODUCTION

Part of the general introduction was presented at the T4€eminar of the European Association of
Agricultural EconomistsSoullier, G and Moustier P. (2013)The dominance of relational governance
in african food value chains: a long wiavards the asian quiet revolutidhé 14047 Seminar of the
European Association of Agricultural EconomiksPerugia, ItalyDecember 1315,2013.

It was also published ithe Journal des Etudiants en Développement International:

{2dzZ t ASNE D® onwHnmol0 W[ 3I2dz08SNYyIyO0OS RSa OKInySa
OK I y 3 S YJ8uyhal des Bthidiants en Développement Internatiovial. 2 No. 1, pp. 67 [Online].

Available at http://jedi.cerdi.org/uploads/pdf/reviews/537f14bf6f1b1l_admin_JEDI_2013.pdf [Accessed

24 August 2017].
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to eradicate hunger and extreme poverthirough economic growth. Fifteen years later, although
considerable effort habeen made andnuchLINE ANB aa I OKA S @ Svst vuinérabs LJ2 2 NF
LIS2LX S I NB 0 fUhittdNaioSsF2015,0H KA Y R €

Poverty reductiorhas beeress 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 w(Cldesta et al. 2016Poverty habeen reduced

by 3% since 1990, but progress was mainly observed in East Asia and the Pacific. The reduction was
much less significant in staharan Africa, where it decreased by only 4 million to reach 389 million

people in 2013. Furthermore, the number of undernourishpebple insub-Saharan Africancreased to

239 million between 1990 and 20{Ghanem, 2010)Since 80 XSy i 2F (G KS 62 NI RQa L.
areas in 2013 and 64 percent of them worked in agricul{@eesta et al., 2016agricultural livelihoods

shouldbe targeted to reduce povertfl. oayza and Raddatz, 2010; Valdés and Foster, 2010; World Bank,

2008; Ligon and Sadoulet, 2007)

Value chain(MC) approaches can support producers in increasing their income and thus ee¢deic

monetary poverty. These approaches enable us to analyze how producers can be connected to
remunerative market§World Bank, 2008)The functional definiton of ¥CA & a G KS Fdzf f NI y3S
which are required to bring a produar service from conception, through the different phases of
production (involving a combination of physical transformation and the input of various producer
ASNDAOSa0s G2 RSEtADGSNE G2 7FA (Kaplinskgany Malr¥, 800K 24) F y R T A

The general objective of the thesis is to contribute to knowledge about the organization oVf@oih
Africa and their economic and social implicatidos smaltscale farmers Contributing to this debate
may enlighten policymakers about pathways fronC organization to income generation by these

producers.

In the general introduction to this thesis, | first present the issues, then the theoreticakfvark,
followed by the research questions and hypothesis. | then briefly present the case studied and the

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

La{ YAOFtS TFINYSNBRE A& | (SGNV a@PERE LAPEcHHEBAES Anfwhich T | NI S NJ
capital, labor and production are managed by a family. Assets and areas farmed are limited, the legal status is
sometimes informal and a part tfie production is selconsumedBosc et al., 2015)
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1. Context

The organization of domestic food chains in @sriand Asia was documented in the 1990s. Some
research reveals tha¥G are traditionat and display a weak performan¢€oossens et al., 1994Jhey
operate within uncertain institutionlaenvironments, characterized by deficient policies, dguality
infrastructures, climate conditions and insecuriffdugon et al., 1995)They involve numerous
intermediaries and producerhat depend on traders through tied creditutput linkages. Transactions
are based on relational and physical proximity which enables the parties to share the risks and benefits.
All actors use simplechnologied and supply undifferentiated productsf variable qualityFafchamps,
2004; Moustier et al., 2002; Chaléard, 1996; Hugon et al., 1995; Dr&laitis, 1991; Hugon, 1988;
Altersial/eered, 1986; Lele, 1971But someresearch indicates that domestic food chains are able to
supply citiesn acompetitiveway (Duteurtre, 2007; Cadilhon et al., 2006; Fournier et al., 200Bgre

are fewbarriers to entry and collusiorpatterns leading to market concentratiofBauer, 1955)Price
variations aremostly due to the seasonality of production and the Kaaf transportation connections.
The coordinatiorof transactionghrough stakeholer networks may be more transparent #m through
markets characterized by imperfect information and uncertai(@altier, 2002) TraditionalVG provide
outlets for heterogeneous productérom smallscale producers andnexpensivefood for poor
consumers(Guarin, 2013)NeverthelessyCactors use simple technologies and innovation is limited

due to a low price incentive on end markéf®nes, 1970, 1974)

The intensification of agriculture took different forms in Asia and Africa. In Asia, policies fostered the
G ANB Sy NBide andResrck, 2010; Hazell, 2009 cess to improved inputs such as kyigid
varieties and synthetic fertilizers was facilitated and subsidized, as was access to agricultural credit. The
green revolution started in the mil960s in India, Indonesi@nd the Philippines and spread to other
Asian countries during the 1980s. In contrast, the green revolution did not take place in nesgt of
Saharancountries(Birner and Resnick, 2010)he multiple causes underlying this incluggfavorable
macroeconomic conditions (inflation and exchange rates), the limited dgpafogovernments, a lack of

road and communication infrastructures, limited demand for higfality products, heterogeneous and

unfavorable natural conditions and neadapted seed varietiegFrankema, 2014)Producers face

2| use the term traditional rather than informal. The difference between formal and infortt@l is the
enforcement institution, which is or is not rooted in law and the constitut{dorth, 1990) In this thesis, the
difference between the traditional and modeMG is identified in terms of processitigchniques and type of
coordination mechanism.

3 Technology is defined as the methods of production which have been developed or might be developed.
Techniquss the use of technology.
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limited access to credit because of their lack of collateral security and their lovbe&ing ability
(Bardhan, 1980) This preverg them from purchasing fertilizers and using machineryigéted

agriculture was not well developed.

The literature dealing with global food chaite®k shapewith the globalization of the world economy. It
documents the transformation of agrifoodG and the associated impacts in developing countries
(Reardon et al., 2009Y his transformation was enhanced by liberalization policies, changes in demand
(including increased income and urbanization) and investments from agrifood companies in new
techmologies. Wholesaling, processing and retailing became characterized by privatization, multi
nationalization, specialization and consolidat{@utman, 2002; Reardon and Berdegué, 2008)s was
particularly observed with the supermarket revolution and the development of modernfdast
restaurants (Reardon and Berdegu&002) Modern agrifood companies set up new types of
coordinatiorf to differentiate their products. These include private standards or grades of cfuatity
safety as wells verticalcoordinatiorf mechanisms such as contradSwinnen and Maertens, 2007,

Reardon et al., 1999)

The debateabout the contribution of domestidood 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 crisi%(Cuesta et al., 2014, based on World Bank dathe shorterm policy response in
several countries was to reduce tariiadtaxes and sometimes to subsidize food prody®sdon and
Zaman, 201p 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,. Zdl@ymakers and
researchers reopened the debate about the contribution of domestic food chains tionah food
security, but the literature addressing this question over the past two decadesin fact limited

(Soullier, 2013)

4 Coordination is the ability to provide direction and enforce instructions with mdarother actors in thevC

(Arshinder et al., 2008)

Svdzl fAGEe Aa aGKS OFLI OAlGEe 2F | (ARNOR, 2805, phThanshdiod byitrea G2 &
author.

6 VerticalcoordinationNS ¥ S NE  ( r-00di€S RSYAAASA 2y ¢ KIFyYRE SR 6& ¢NI yal OGA 2
T452YSaiA0 OKG bpérating withind SNdzy(i BNE @ L LINBE F S NJ bekalise théy by (2 G f
operate at large geographical scales within the same country.

8 Between 2006 and the peaks of the crisis which occurred between JulgA00¥ 2008 and June 20ebruary

2011.
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TheAsian Development Bank commissioned thiernational Food Policy Research Institute (IFRRI)

study the capacity of domestic food chains to supply citissvork documens the modernizatiof of

the rice and potato chains in India, Bangladesh and ®@R.J S Qa wS L(Reartioh & al22014/ KA y I
2012a) Contexts and drivers of the modernization are heterogeneous, but the highlights are as follows:
Demand for highequality products increased with urbanization, rising income and diet changes;
policies created a favordd 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 flo&6 t/ha to 4.18 t/ha between 1961

and 2006, Asian production increased from 200 million tons to 570 million tons (FAO data Ws&BRDy
2009. Actors from the midstream segment invested in néschniques providing higherquality
products and higher yields. They also integrated the function of product collection and sometimes set
up contractual transactions. Tiedreditoutput market relationships disappeared thanks to farm
diversification(Reardon et al., 2014Changes downstream tended toward the supermarket revolution
(Reardon et al., 2014; Reardon and Minten, 20IMhe quality of the end product improvedith
cleanness, grading, packaging, branding and traceability. The total margin increased while costs
decreasedMinten, Singh, et al., 2013; Minten et al., 201Thechange to quality products influenced

the distribution of margins which became more advantageous for-faomer actors, especially rice
millers and warehouseperators. Producers id not benefit directly from higher retail prices, although
they may get a slightly higher income in absolute tefiMinten, Murshid, et &, 2013; Reardon et al.,
2012) 10

2. IssuesAn African modernization?

There arein certain African countriea number of contextual factorthat are similar to those which
fostered the quiet revolutioni. Y RA '~ . | y3f I RSa K | y Rnainfadition ®2heJt SQa

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

Changes irthe demand for food products in Africhave beenfavorable to the modernization of
domestic food chains over the la&w decades. These chges were driven by two factorBirst, growth

in urban food marketgReardon et al., 2015fsulting from urbanization isub-Saharan Africalt also

% Modernization is understood as investments in-sgaling and qualigmprovement techniques which are
coupled with new modes of coordinatiamong theVCactors.
10 The quiet revolution isutlined in chapter two.
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results from the fact that urban consumers spend more than rural consumers on fiodeed, he
average amount is 78% higher in Burkina Faso and 148% ifHdHlinger, 2015)Finally it results from
the growth of the middle class (households living on 2 to 20 dollars per capita pemdagh doubled in
sub-Saharan Africketween 1990 and 201(Ncube et al., 2011)The second factor underlyintge new
food demand is the change in di@Reardon et al., 2015)This transformation is characterized by an

increase in demand for horticultural, livestock and processed products.

Contrary to Asian coungs, the increase in agricultural production was fueled by the extension of
farmed areagather 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 ®ARD, 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 hectarebleverthelessthis was not sufficient to offset demographic growth and
the rice dependency ratiét increased from 20% in thE960s to 45% during the 200Qdendez del Villar

and Lancgon, 2015)

Modemization policies introduced in Africa following the price crisis were inspired by the Asian green
revolution (CARD, 2008 ¢ KS 2 2NI R . I y1 LINE BIASSIRZ LAYKSS/ (icE! INSALIRAXET]
recommends policie® intensify agriculture and imprathe marketing of agricultural product{®orld

Bank, 2008) The Food and Agriculture Organization (FAO), whad@ns were reduced during
liberalization, organized th&/orld Summit on Food Security in June 2008. It concluded on theeddo
establish an international strategy to support agricultural production and trégiécas and Danon,

2009) The Economic Community of West African Statk® implemented a regional program aimed at
increasing agricultural producticaind improvingprocessing and connection of farmers to remunerative
markets(Fofana et al., 20140verthe 20092017 period, the Coalition for African Rice Developm&nt
(CARDaimedto increase African rice production from 14 to 28 million t¢G@2ARD, 2008These programs

are implemented through national policies, such as the National Program for Riesuffielency in
SenegalMA, 2009) the National Development Strategy for thiee VCin Ivory Coas{MA, 2012) the
National Rice Development Strategy in NigefMFA, 2009)and the National Plan to Revitalize

Agriculture in BenifMAEP, 2010)

11 The share of imported rice in total ssumption

12 The Coalition for African Rice Development (CARD) is a consultative group bringing together African and
AYGSNY I GA2yFE 2NBIFIYyATFGA2ya a ¢Stf Fa oAfFiESNIE FyR Y
importance of rice ppduction in Africa and to provide the international framework to assistagtfrt of African

O2dzy UNAS&a (2 AYONBIaS NAOS LINPRdAzOGA2Y S 0(GARDRQOY AL 2Y (KS
It favors AfricaAsia cooperation to implement argen 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)heir aim is to increase yields by providing sis@dle producers with access

to technical package® enhane yields, which include the use of higield seed, synthetic fertilizers

YR KSNBAOARSA Ay FRRAGAZ2Y (80 b®dEBdRAhdegelognent 6f aa Yl N
irrigated land is also promoted.arge national and foreign companies are encouraged to invest in
agriculture thanks to easy access to laiflder and Baris, 2013; World BanlkQ13) Finally, policies

favor farmer access to mechanized services.

State intervention subsequently supported the processing and marketing segifiégitsie, 2016) The

use of new technology was favored. Byanting access to land and sometimes subsidiEsge
companiessuch as Olam in Nigeriagre encouraged to invest in processidgcess to investment and
operating credit was facilitated by national agricultural banks, such as in Senegal. Linkamniiyh
farmers were favored to secure processor supplies, for example bilateral or tripartite contractual

deviceqFAOQ, 2015)

In that apparently favorable context, it is still unclear whether a modernization of domestic food chains
is ongoing irsub-Saharan AfricaThe literatureon this topichas been limited since the staof the new
millennium.The supermarket revolution never got off the ground in most of African coun(fisshirley
et al.,, 2010)and the existing literature suggesa predominance of traditionaVG (Soullier, 2013;
Duteurtre, 2007; Galtier, 2002pomestic food chains still use little capital and supm@ierogeneous

quality products generating low value added.

Neverthelessthere is also some evidence of the transformation of domestimdfehainsin Africa
(Reardon et al., 2012015) In Tanzania, the food system supplies a wide variety of lgoadessed,
high-quality products which are competitiveelative to imports (ljumba et al., 2015)In horticulture
food VG in Rwandathe emergence ofcontracts, direct relationships between producers and retailers
and the integration of agricultural production by process@<bserved(Verhofstadt and Maertens,
2013) Within the teff VCin Ethiopia, nilers propose services such as cleaning which improve the
quality of the end productMinten, Tamru, et al., 2013)n Kenya, Zambia and Zimbabwe, there is an
expansion of the maize processing segitevith investments in small and medium processing units

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

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

domestic food chainsNeverthelessscientific evidence documenting such modernization is limited. For
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these reasons, the first issue addredss:ad ¢ 2 ¢ KI G SEGSyd Ol y GKS 1jdzA Sd N2
I TNROIF K&

In recent yearshere have beenlarge-scaleprivate investments in the agrifood and agrifuel sectors in
sub-Saharan Afric§Gatete and Dabat, 2014; Bauer et al., 201rdternational or locatompanies set up

new forms of coordination with smadcale producers, which are mainlgntract farming andsalaried
employment Schoneveld (2014)dentified that between 2005 and 2013, investments integrating
agricultural production concerned 227,457 ha insubSaharanAfricad hy (KS 2MeKSNJ K|
proportion of farm households involved in contract farming is probably in the rangepof 1LJS NO Sy (i ¢
(Minot and Sawyer, 2016, p136, based a literature review)Contract farmings more developed in

certain countries, such as in Benin where contracts concerned 34% of cotton growm2985 (Minot

and Daniels, 2005)

Contract farming is a coordination mechanism which is expanding around the world, especially in South
and Soutleast Asia and isub-Saharan Afric® It is defined ad y | 3 NXo&wesn/fdrmees and

other firms, whether oral or written, specifying one or more conditions of production and/or marketing
2F Iy | 3NR O ®Rby 1268 cited byNRBhRaiZZD(7¢ p3B¥iarted under the industrialization
paradigm (Swinnen and Maertens,0D7; Little and Watts, 1994)put most of its development was
carried out by large private companies during liberalizatlerowse, 2013; Jaffee and Gordon, 1998)

a context of improvement in transportation, logisticmmunication ancchanges in demand toward
higherquality products, tlkse companies set up contracts and standards to secure their supplies.
Literature considers thatontract farmingis an institutional device which reduces market failures in
developing countriegPoole et al., 2003; Key and Runsten, 19%9ncreases agricultural yields thanks

to access to inputs such as improved sefattilizers and mechanized services in addition to credit.
Contract farmingalso provides access to technical assistance and reduces markets uncertainties, for
instance through the stability of marketing prices. It results in an improvement in prodadityqwhich

provides access to more remunerative mark@a Silva, 2005)

The development otontract farmingraises the issue of poverty and inequal{§ricas 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 issueegardingthe effects ofVCmodernization on smakcale producer inconsss

BC2NJ AyaildlyO0Sz wmw: 2F a2l YoAl dzS Q&(Swidaeniadrid IMéekied, 200 a4 Ay @2 f
and 90% of cotton and milk in Vietnam is produced under conftakt, 2009)
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therefore the issue of inclusiott. The literature offers insights into the conditions of producer
participation incontract farmingin export chains of high vaduproducts.The firm proposes contracts to
producers who are within their radius of activity and who comply with certain cri{@aarett et al.,
2012) They prefer farms with larger surface areas in order to reduce organizational(Kirsten and
Sartorius, 2002; Key and Runsten, 199%ey also prefer land ownefBaumann, 200Q¥arms that are
endowed with nonland assets(Barrett et al.,, 2012; Redon et al., 2009)and diversified in non
agricultural activitiegBirthal et al., 2005)n order to reduce the risk of nereimbursement. These
inequalities are nevertheless contedépendent and mape mitigated bythe homogeneity of farm size,
competition among purchasers, farmer organizations and poliBesrett et al., 2012; Reardon et al.,
2009) In this context, smallholders decide whether or not to workeooontractual basis according to
their expectations in terms of access to credit, price premiums, input, information, economies of scale,

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

More research is required on the drivers of snsmldle producer participation inontract farmingto

define appropriate policies, particulanyith regard to differences in farm characteristics. One particular
limitation of that literature is that producers are considered as being included either in traditiéGal
through market transactions or in moderivG through contract farming. Neverthekgsparticipation in
contract farming may be coupled with marketing to traditiondls because both fulfill different and
complementary functions. For instance, in addition to contract farming, which provides access to
improved inputs and remunerative marsg participation in traditiona/G 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 indepth analysis being conductéBao and Qaim, 2011; Da Silva, 2005; Gow and
Swinnen, 1998, 2001)

Participation in contract farming may have guoor effects, but the drivers afuchparticipation need
to be clarified, particularly in terms of partial participationhe second issue addressedtierefore:

OWhat are the determinants of the choice of coordination modes including their combination?

Initial research carried out during the 1990s on the effects of contract farming highlighted negative
impacts such as cdiicts, power imbalances and rural inequalities between producers and their
purchasergLittle and Watts, 1994)They also reporte® A & 3dzA 8 SR LINRB €t SGF NRF yAT | G A

(Clapp, 1988)greater eposure to riskWilson, 1986)corruption and unreliable sponsoring companies

14The conditiondor producer participation
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(Eaton and Shepherd, 200Xver the past 15 years, however, the résuiave been more optimistic.
Several studies have found that contracts increase inc@@iama and Gardebroek, 2015; Wang et al.,
2014; Saengeet 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, 2002ndeed, contracts provide producers with assdo improved technology and
technical assistance which increase their income through improved quality and y@igs 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 expolG of highvalue products. In a literature reviewyrowse (2013jinds that
contract farmingwithin domestic food chains cannot sustainably supply national marik&ténnen et al.
(2010)showed thatcontract farmingis limited in the case of grain chains becatlse demand for high

quality producs is limited, and the low perishability of grain eases side sellNgyertheless, the
literature starts documenting cases of contragt domestic chains improving farmer incorfidaertens

and Vande Velde, 2017; Alemu et al., 20B8cond, the cases studied may be seledtagedon their
capacity to improve farmer income since they yield results which are more easily publi§hablet al.,

2016) Third, the relationship between contract parfiation and farmer income is not clear since some
studies also find that contracts have no impact NA F | 2 @ &vérZa negativecimpact on producer
incomes (Mishra et al., 2016; Wanglin and Awudu, 201&jurth, participation irtontract farmingmay

have implication for farmer food security. It would appear that contracts decrease lean péiauen

et al., 2009)and improve farmer food security through market effects for households with a larger
number of children, especisl girls (Bellemare and Novak, 2017Nevertheless, there idittle
information regarding that link. Fifth, evaluation thie impact ofcontract farmng does not considethe

fact that farmers may be engaged in plural forms of marketing. For these reasons, the third issue
addresgd is: a2 K & I NB GKS AYLI OGa 2F O2y (NI OG -scalée NYAy3
producerincomal YR F22R &SOdzNR GeéKé

3. Theory:Institutional economics

| use the Global Value Chain (GVC) theoretical framedekeffi et al., 2005)vhich is linked to the
Transaction Costs Economics (T@@&)iamson, 1985)in chapter3, | also use the plural forn{Ménard,

2013)and livelihoodgScomes, 2009frameworks

Approachesto VCs havéhistorically evolved with the paradigms of development and the schools of
thought. The conception dfliere was developed during colonial times by French institutions in order to

organize the export of comadities such as cotton or coffgRaikes et al., 2000)t considers that a VC
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is a thread that links the succession of technical operations performed by different gMorsan,
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 thg the 1990sThe teoretical schools of thoughtentered
aroundthis streamshare 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 sodf@yavance, 2007New 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 inclusiohother human sciencg€havance, 2007)

The basic hypotheses which distinguiSICEfrom neoclassical economi€sare the existence of
transaction costs, bounded rationality, opportunistic behavior and the specificity of a3<gfis based

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

the costs of using the price coordination mechanism, called transaction @@astse, 1937)Williamson

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

mode of governance which minimizes transaction coffilliamson, 198, 1983, 1994) The
characteristics of transactions are asset specifi€ityncertainty’” and frequency. Williamson identified

I A2BSNY I yOS Y2RS NBTSNNERand Berarcliy® Hyltié comtdrid d¢imed S 6 S S
consistent transactions betwedirms and refers to various types of contrg@¥illiamson, 1991)When

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

towards integration(Williamson, 1998)

| use the GVC framewotGereffi et al., 20056 KA OK A& NR2USR Ay (GKS f A0SNI
(Hopkins and Wallerstein, 198@hd Global Commaodity Chai(Gereffi and Korzeniewicz, 19%H)d has
progressivelyntegrated some elements of TOE ¢ KS g2 NI R aeéadSya f AdGSNIF GdzNE
unequal distribution of rewards among the various activities that constitute thgleioverarching
RAGAAAZ2Y 2F t1F 02N RSTAYAY 3 (Artigyifand Deangyl R98¢, P16k S & 2 NI

characterized by mao-holistic and longerm historical approachethat consider the socigolitical

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 mé@teivance, 2007)

16 The transferability of an asset used for a git@msaction to another transactio(Williamson, 1985)

17 A potential shock whose probability is unknog@might, 1921)

18 Transactions in which the price is thely element of coordination

1% The body of operations is controllday the same actor
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dimensions of the reproduction of a stratified and hierarchical systgair, 2005) It analyseshe global

commodity chaid &l ySGg2N] 2F tF062N YR LINRPRdAzOGAZ2Y LINE
O 2 Y Y 2 RHopkihg and Wallerstein 1986, p15®%)global commodity chaican be characterized by

four dimensions: the inpubutput structure, the territory covered, the governance structure, and the
institutional framework. Governance is defined I@ereffi and Korzeniewicz (1994, p9a3 the

Gl dziK2NRGE YR LRSSNI NBflFliA2yakKALA GKIFIG RSGSN¥YAY:
allocatedand® ¢ GAGKAY | OKFAYy®é ¢KS TFTNIYSE2N] SylofSa
a driving position has on the distribution of tasks and skills along the chajlwbal commodity chain

may be either producedriven (for instance in the case of ctghiintensive products such as vehicles) or

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

Following the work ofGereffi and Korzeniewicz (1994he global commodity chairapproach took

different directions according to disciplise(Palpacuer, 2015y The economic approach explains the

private governance of thehain 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 tontifg those generatinghe

most value addedPorter, 1980)AVCY |l &8 6S OKI N} OGSNAT SR o0& G&dRATTSNI
various segments, yet a single and relatively coherent mode of overallyjovef (P8rite and Gibbon,

2005, p3) Empirical works have identified that the hybrid formTa€Enight be broke down into three

forms of governance ranging between market and hierard8turgeon, 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 TCRe complexity of transactions refers to
GAYTF2NXIGA2Y YR 1y2¢6f SRIS (NI yaFSNI NBIljdzANBR (2
NBALISOG (2 LINRRAzZOG KGeRffi ¢tINRPMS, 5| uddedSadd tFak thid: variatdey & £
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 criterigppassd

on to suppliers. A transaction which can be codified does not require specific investments. The third
BFNARFO6fS A& LISNKIFLEA GKFIG gKAOK RAFTFSNE Yz2ald FNRBY

capacity to satisfy the transaction requirements, whicheaetines 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 tonagdular governanceRelational

20 The sociologist approach is focused on the social embeddedness ofiintaransactions. The political science
approach considers that VCs are shaped by diffeaetrs according to their goals.
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governancedescriles 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. &ptive governanceefers to the strongnvolvement of a leading firm in

the operations of its suppliers.

The concept of upgrading analyzes the improvements of a firiCar an economy, compared to its
competitors, in order to reach more profitable markgiGSereffi, 1999) It is used to analyze several
dimensions of the modernizatiorfKaplinsky and Morris, 20Q1Process upgrading describes the
technical changémplementd by certain firms. It may gendssthe upgrading of g@roduct, when there

is an improvement of the quality. The upgrading may be functional, when the firm changes the
organization of activities, witha tendency towards vertical integratiéh or outsourcing. Finally,
upgrading may concerthe chain, when it aims at supplying a different product on the end market,
which can bebrought aboutby upgradingthe process, function and product. Inighthesis, the term
GY2RSNY AT I skt yambirRt®@ da\tkcbn®al chandd and the tendenyg of governance
towards vertical coordination. The concept of upgrading is usedetermineif producers get access to
more remunerative markets thanks to the technical and organizational innovations implemented by the

driver of the chain.

& D 2 @S Ny dbguOdefinidgdthe terms of chain membership, incorporating/excluding other actors
accordingly and allocating to them valbteRRA Yy 3 | OGA@GAGASAa GKFG fSHR
(Ponte and Gibbon, 2005, p3j)t is therefore a dynamic framework. Innovation tends to steer
govanance toward integration when it is combined with quality development by the lead firm, as it
makes transactions more compldar suppliers, hence requiring more control. Integrated forofs
coordination may particularly support producers when they facepéerfections 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 suppliéBereffi et al., 2005)Innovation also erects
barriers to entry, for instance through the improvement of quality, labelling and integration strategies.
Suchbarriers to entry determine the distribution of rent between the actors. Producers ddanot
meet the aiteria of inclusion may be marginalized(Maertens and Swinnen, 20Q09)The ator

implemeningthe innovation obtains the largest share of the rékaplinsky, 2000)

21 Vertical integratioris a synonym for hierarchy, when the body of operations is controlled by the same Hator.

3 S

GSNY aGSYRSYyO: 2F F20SNYEyOS (26F NR& OSNIAOKE sydsaNI

other forms of vertical coordination, such as contract farming.
22The change itechnology used for production or processing

29



Suppliers included may be upgradede. acquire new skills and access new markets tigio
participation in a particulaw C(Humphrey, 2004)The livelihood$® approach(Scoones, 2009jescribes

the characteristics oproducess and their strategies of participation in various modes of governance
within an uncertain contex{Poole et al., 2007)Ths framework considers that farars 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 addes or toVCactors), natural (availability

of water) and financial. Thignancialcategory includes household savingsfdmrm and offfarm income

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

| use a combined mesand mico-approach in tis thesis in order taascertainhow the changes in the
organization of foodvG, in link with recent changes in policy and global markets, have economic and
social implications for smadicale farmers. | particularly strive to understanbet conditions of
participation of producers in relatioto the characteristics ofthe transactions and the power
relationshipsamong theVCactors. Itherefore do not call upon literature on world systems, which has a
macro- and holistic approaclRaikes et al., 2000although itcanexplain longterm historical changes. |
also do not root the research in the convention and regulation theoriessd ttheoriesmay provide
similar analyses of the mode of coordinatiniith the GVC theory and shed light on the influence of
policies. Nevertheless, they do not have explanatory variables at the scale of transdBtone and
Gibbon, 2005) Theglobal commodity chaimpproach has a focus #te mesclevel and includes the
power dimension. Fainermore, compared to the GVC theory, its strength is to be embedded in-socio
institutional and geographical contexts which shed light on drivers external to transacsiocls as
policies(Bair, 2005)It also takes into consideration the functional approacfiil@fre. Nevertheless, the
global commodity chaiapproach hypothesizes that theig always a driver which is either upstream or
downstream (Raikes et al., 2000}t does notleave roomfor co-driving by several actors the VC
(Moustier, 2009)and does not make it possibl® distinguish the coordination modes according to the
intensity of the drivingrom the same segmentFurthermore, it does not provideaviables explaining

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

goodsin mindandmustbe adapted to agricultural goods for which regulations are different.

| use the GVC framework which is a theerplaining the changes in governance by three key variables
representing the characteristics of the industry. It proposes five types of governance wiakd it

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

By fAPGSEAK22R O2YLINA&aSa LIS2LX S GKSANI OFLIoAfAaAilASa
(Chambers and Conway, 1992, p1)
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of upgrading explains the participation of firms in & which l@ave roomfor analysis of the effects at

the micro-level. Asis true inTCE, the GVC theoiy 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 ltrence

of various sources of uncertaintsuch asinsecurity, climate, prices and transportation. The GVC
framework focuses on the governance dimensiongtdbal commodity chaingnd is not oriented

towards the embeddedness Q. Nevertheless, itacknowked Sa GKI 0 aKA&G2NBX Ayad
and social contexts.. Y I (i (i(Gexkfi et al., 2005, p82For this reason, it also makes it possible to

take the influences of policies on matl@rganization 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 linkageswith 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 motieeoquestion of supplier skills

and remuneration in relation to innovation in terms of quality, wherd&3Ehas a perspective based

more on property right¢Moustier, 2009)

The GVC framework was built on observations of global markets wheseaMCdivided among
multinational firms, geographic spaces and heterogeneous institutional environments. This framework
may be adapted to angze food chains at a domestic ley@loustier, 2009) Indeed, relationships
among VC actors atthe domestic level may also be claaterized 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 particulaly, the question of smalicale farmer inclusion in modernizingsway 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, lifleand technology.

TCEand 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
SELX I AY GKS SEA&EGSYyOS 27 ifadghkhents iff @hicly; d0F a dadskof 4 S 2 |
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 differenti & LIS & 2 ¥ (M@, (26UB, P15 Ehe 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)l point ou the role of uncertainty in

the nonconvergence 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 specificifiBigio Schnaider, 2016; Ménard et al., 20Mbdre specifically, the complexity of
transaction refers to the difficulty in evaluating the costs of governance modes and may be generated
by uncertainty, in particulawith regard to technologyMénard, 2013) This theory is still in its early

days and requires nte extensive empirical and theoretical development.

4. Research questions and hypotheses

The modernization of food chaing Asiais understood as a process of technical change ted
tendency of governance towardertical integration The general researajuestion of this thesis deals
with the effects of technical change and verticalordinationon farmers in Africa. It may be broken

down into three specific research questions.

1. The first research question compares the modernization processeemestic 6od chainsin
Asia and Africa. | explore whether the governance of domestic food chains is driven by the
midstream segment and tends towards vertical integratidihe hypothesis is that such a
process may be observéReardon et al., 2013)

2. The second research questiaddresses the inclusion of smatiale farmers in contract farming.
I examinethe influences of uncertainty and livelihoods on the plurality of governaite
hypothesis is that plural forms can be explained by the financing dimension of producer
livelihoods and their strategies to reduce uncertainfylujawamariya et al., 2013; Masuka,
2012)

3. The third research question addresses the impact of vertioakdinationon farmer incomes
and food security. The hypothesis is that contract farming increases farmer incomes through
access to credit, improveuhputs and extension servicéSwinnen, 2007)and that it improves

food security through this effeain incomegBellemare and Novak, 2017)

5. Case studyThe domestic rice value chain in Seredg

Using avCapproach requires defition of the boundaries and components of th#C The case studied
in this thesis is the rice/Cin the Senegal River VallégRV) ThisVCincludes Senegalese and foreign
actorsfulfilling the functions of agrsupply, production, husking, trade and distribution of riltealso
includesthe support services, such as transportation and financing. It is a doméStawhich means

that all the actors are located in Senegal aradry out theoperations concerning paddy produced in
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Senegal. | therefore consider that the global N&@is part of the context, and | do not make it the focus

of the research. Nevertheless, since importars involvedthrough government interventionn trading

the rice produced in Senegal, they are considered as part of the doméSticalso do not focus on how

the agrasuppliers get the inputs they sell to producers. | focus on the wi@&om agresupplying to
retailing but | particularly analgsthe functiors of production and husking whitcbhke placein Dagana
Department,in the SRV | also consider the institutional environment in which the domestic Y€
operates, which includes policies from the government and international organizations, changes in

consumption patterns and international markets.

The domestic ric&/Cin Senegal was selected fthre case study because it seemed to present similar
patterns of modernization to those observed in Asia. Changes in international prices, policies and
demand haveancreased the likelihood of observing the modernization of ¥ Apparent criteria of
modernization were identified byiterature reading (Demont et al., 2013; Baris and Gergely, 2012;
Demont and Rizzotto, 2012; Gergely and Baris, 2009; MA, 2009; Fall, 2006BBaxidtal., 2005;
Bélieres and Touré, 1999Jhat literature highlightedinvestments in new processingchniques and

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

Analysis of transformations the domestic rice/Cin Senegal maghedlight 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 countriése consumption is increasing Benegal. Rice
consumption in West Africgrew by 5.1% per year between 1961 and 20Q%ncon and Mendez del
Villar, 2013) and tke trend is similar in Senegal with an increase of 3% per year sind®%s(GRISP,
2013) The averageice consumption in Senegalas 95kgper capita and per year between 2000 and
2012, which is one of the higheist the region(Fofana et al., 2014)here in an increasing demand for
quality rice** in West AfricaDemont and Ndour, 2015notably in SeneggDemont et al., 2013)The
particularity of Senedds that 98% ofhe riceconsumed is brokerice (Hathieand Ndiaye, 2015).e. a
byproduct of milling. Nevertheless, the change demand towardsa higherquality product also
concerns broken ricé€Demont et al., 2013)Second, the dependency on imports is strong in Senegal as
in many countries in West Africa. The regiwas to import45%of its riceto get the 11.2 million tons
consumed per yeaon averagebetween 2000 and 201QLancon and Mendez del Villar, 2013he

significance of imports is even stronger in Senegal, whepdrts increasedby 2.2% per year between

BAGLYOGNRYAAO ljdzk t AGE | GGNROdziSa Ay Of dzRS O2ft 2NE Of SFyft Ay
of head rice, aroma, tasteswelling capacity, etc., while extrinsic quality include packaging, labeling, branding,
NB Lddzii | G A2y I @émork ghdl BAEdY, [2G13, g7¢)¢
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1960 and 2011Demont et al., 2013fo reach on serage 80% of rice consumption between 2001 and
2010(Seck et al., 2013fherefore,d I Y2y 3 adl LX S F22R ONRLASZI NAOS NBL
F2NJ G§KS NB R dzQOARER 30092pBJerfegqlai2siiviral thearin the region, has easy access

to imports because of its coastal positidts strong dependencglsoincreases its vukrability to price

shocks on global markets. Third, rig€> are targeted by current West African policies. Senegal is also
concerned by policies favoring the modernization of domestic Y€k, because it is a member of

Economic Community of West Afric&tatesandthe Coalition for African Rice Developmektoreover,

the Senegalese governmehtis beenimplemening a national program for selufficiency since 2009

(MA, 2009)

Around the world,family farming contributes 94% of rice produt(Béliéres et al., 2015Rice isa
particularly significant source of food and income for the hundreds of thousands of family farmers
growing it in Senegal and other West African count(gack et al., 2013t is noteworthy thatSenegal

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 B¥).°> Agriculture generates 15.8% of to@bmestic producgrowth 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 egfeathan literature about haticultural products.indeed
highrvalue and commodity export products are more likely to generate income for-sealtt producers
(Reardon et al., 2009; Swinnen and Maertens, 2a8@nh staples(Swinnen et al., 2010But, more
research should be carried oubaut staple food cropbecause ihas beerrecentlydemonstrated that
transformations in sucWG can benefismallscale farmers, as observed in Be(lifeertens and Vande

Velde, 2Q7).

DaganaDepartmentin the SRMvas selected athe study area because it was the only location where
technical changeamongmillers and new organizational devices were observed in 2014SRus the
core area of rice production in Seneghlprovided 80% of domestic production in 20{4SDA, 2015)
Some45,000 family farmers are involved in rice production in the §R¥rgely and Baris, 2009t the
scale of the region of Saint Louis which inckiBaganaDepartment 39.5% of buseholds were poor in
2010(ANSD, 2010And 16.1% of househoklin DaganaDepartmentwere affected by food insecurity
(WFP, 2014)More information about the ric&Cand the study area is givérased orthe requirements

of the research questions addressed in each chapter.

25 Data are available atttp://data.worldbank.org/
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Rice is a politically strategproductin West Africa because i$ a major contribution to national food

security. Since independencgpvernment strategies aim at supplying rice law prices to the

population. Certain researchers consider that thevasl y & dzZNDH | Y 0 A fed last dechaie® y 3 (1 K ¢
Indeed,little support was given to agricultural production, and the strategy was to import cheap rice for

urban consumers, whanake upthe main part of voters(Bezemer and Headey, 2008policies
implemented after the price crisi@lso purport to supplying low-cost rice, but now through

modernization of the domestic rice chain.

6. Methods

Thethesis 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 usedrhe main compors 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 dataPzsed those managed by
internationaf” and nationa® development organizations. Two theses provided historical and contextual

inputs (Fall, 2006; Béliéres and Touré, 1999)

A qualitative approach was adopted to addresgdrisal changes in policies, chain organization and
actor strategies. It also served prepareeach quantitative data collectioprocess Between 2014 and
2016, | conducted a total of 154 sedirected qualitative interviews withvVC actors, researchers,
development agents and policymakers. A sAoall sampling method was used. Survey reports were

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

| conducted a crossectional survey to represent a dynamic phenomenon thlotlge static comparison
of different ideal type$® Sampling methods and variables of interest are described in each chapter. In
total, databases concern 90 producer organizations, 607 ssnale producers, 49 processing units and

60 traders. The databaselating to smakscale producers was used in each chapter. Data collection was

26 Such as Agritrop, Cairns, Caidge 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, Webosladge, Wiley Onlia Library, WorldSciNet

Journals.

27 Such as the World Bank, the Food and Agricultural Organization (FAO), the Agence Francaise de Développement
(AFD), the United States Department of Agriculture (USDA)

2 Such as in Sénégal, the SociRt® ! YSy I 3SYSyid Si RQOELIX 2A 0l GA2y Rdz 58t il
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 2014groeing seasons. | also used data
from Francois et al. (2014yvho 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 @wometric models, using the software St@tgversion 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)t corrects differences between the control and treated groups in order to
ensure that changes in performance (incoarad food security) are only due to the nable 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 paticipants. They were organized at farmer and national development agency.fevels

7. Thesis outline

Each chapter corresponds to one papan except for the introduction anda conclusion. Table 1

presents the chapters at a glance.

Chapter2 analyzes the organization of the rit&Cin Senegal to artainif it follows the same trend as

the Asianquiet revolution. It calls upon th&VCtheoretical framework. A total of 154 qualitative
interviews were carried out as well as surveys with 91Rettalders at each level of théC Thefinding

is that the Senegalese modernization is in step with the one taking place in Asia. Nevertheless, in
Senegal, (1)he benchmark situation between producers and village traders is a spot transaction with
relational tendency* (and not a tied credibutput transactior), and processorsollectingpaddy before

the modernization (2) credit policies contribute to the change in governance and (3) the madé&am

of the riceVCdoes not make it competitive relative tihve chain of broken rice imports. | recommend

the inclusion of smafltcale processors in the modernization through improved access to ardit
processingiechniques, and | recommend carrying out feasibility studies about the use of stalk

mechanisation.

%0 The outcomesare presented athttp://afrique -ouest.cirad.fr/actualites/2016/impactie-la-contractualisation
surlesrevenuset-la-securitealimentairedespetits-producteursde-riz-presentatiordespremiers
resultats/(language)/freFR

31 We use the term ofspot transactios to describe a transaction which the price is the main determinant, but
which may also include relational proximity between the seller and the purchaser.
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Chapter 3 examines the participation of smadtale producers in contract farming, with a specific
interest in the combination of marketing modes. | use a conceptual framework which analyzes the
influences of livelihoods and uncertainty omet 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 privats mil

to introduce marketing and production contracts. | 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. ¢émtainty is a second order driver towards plural forms.

Chapter4 assesses the impacts of marketing and production contracts on farmer incomes and food
security. | apply usinga dataset of 594 observationgnstrumental variables and propensity score
matching models to correct selection bias. | find that as a financial device, marketing contracts have no
impact on agricultural practicegields,product quality and income but slightly improve food security by
mitigating price seasonality. Production camtts 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 bBokcies should fuhresearch 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 inréhch? in the appendix3, which documents the effects of investments
from agribusinesses on the participation of snsalhle producers in the management of agricultural
resourcesandon land accessagricultural practicesfood security and incomef smal-scale producers

It calls upon theGVCand territorial governanceheoretical framework. Some 118 rice plots were
monitored during the 2016 dry season, 332 producers linked with three agribusinesses ree¢ugn

the SRV were interviewed aradparticipatory workshop with representatives from both categories was
organized.The case studies show that the effects of laggmale investments on the participation of
smallscale producers in the management of agricultural resources depenth@rconsi@ration of
customary and legal institutionEurthermore, nvestments have different effects according to tiypes

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

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

32| decided to write it in French because it proposes an overview ofitidingsof the Valchain project and of the
thesis, anctan be disseminated to policymakers and oti&stakeholders in Senegal.
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Chapter 5 presents the global conclusion of the thesis. | 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 Data Data analysis methog Main results
framework

To what extent can the quiet Global Valuel 154 semidirected | Historical and 1 Asin selected Asian countries, the rice value chain in Sernggal
revolution be documented in Chain interviews gualitative analysis undergangtechnical change and tendency of governance
Africa? Quantitative Descriptive statistics towardsvertical integration.

surveys with 913 9 The benchmark situation is a spot transaction wiitle processors

2 actorin the value collecing paddy before the modernization

chain 1 Credit policies contribute to the change in governance

9 The modernization of the rice valwhain does not make it

competitive relative to broken rice impat
What are the determinants of | Global Value Crosssectional Multimodal logit 9 Producers participate in plural forms to secure agricultural
the choice of coordination Chain guantitative model financing.
3 modes, including their Pural forms | surveys with 372 1 The segmentation of the credit market is linked to the
combination? Livelihoods | producers indebtedness of producers to the national agricultural bank

1 Uncertainty is a secondrder drive towards plural forms.

What are the impacts of contrac| Global Value Crosssectional Impact evaluation: 1 The narketing contract is a financial device which has no impa
farming in domestic food chains| Chain guantitative Instrumental variable on agricultural practicegjields,product quality and income.
on smaklscale producer incomeg (implicit) surveys with 594 | and propensity score| § The narketing contract slightly improves food security by

4 and food security? producers matching models mitigatingprice seasonality.

9 The poduction contract haa positive impact on the income of
producers who were excluded from bank credit but inclside
implicit interest and insurance costs, meaning that these
producers make less profit than those financed by thalba

What are the effects of Global Valug Monitoring of 118 | Mixed method: 1 Participation of smalscale producers in the management of
investments from agribusinesse{ Chain rice plots, semistructured agricultural resourcedependson the consideration o€ustomary
on (1) the participation of small | Territorial guantitative interviews and legal institutions

.| scale producers in the governance | surveys with 332 | Descriptive statistics |  Investments have different effects according to the types of

Appendix management of agricultural producers producers.
3 resources (2)land access One participatory 1 Access to land and water is impeafor growers and reduced for

agricultural practicedood workshop agropastoralists
securityandincomeof smalt . The hierarchical control of rice production brings about an

scale producer®

increase in cultural intensity.
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CHAPTER 2: THE ONGOING
MODERNISATION OF THE RICE VALUE
CHAIN IN SENEGAL: A MOYBVARD THE
ASIAN QUIET REVOLUTION?

First version presented at the 9th seminar of research in social sciences organized by the Société
CNIyerAiasS RQ902y2YAS -MM®@NB N&cypHaa@®)w = 5SOSYo6SNI mn
{2dz t ASNE D® YR a2dzZidASNE t® O6HnAnmMpL W52S3a Y2RSN]
Y2@3S (261 NR GKS | A9hlIssmindr dikeSdarchNiSsdcial sdignde® Pacenibid 10

2015 Nancy (Université de Lorraine) [Online]. valable  at https://afrique
ouest.cirad.fr/content/download/6641/61901/version/1/file/obj_5614 file_Soullie--Moustier.pdf

and http://ageconsearch.umn.edu/record/245704 [Accessed 23 August 2017].

Revised version presented e 149th Seminaof the Eurgpean Association of Agricultural Econonists

{2dzf £t ASNE DdzAf f | dzVh® angding mRoderriisairi o theariedzaiué £hileBedal:
a move toward the #ian quiet revolution® vhn geminar, October 228, 2016 Poster
communication. Rennes$rance: European Association of Agricultural Economists, 3@&6poster 1 in
appendix.

The evised versiornis under review aDevelopment Policy Review
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1. Introduction

Agricultural growth plays a major role in poverty reduction and economic developmentthe
pathways for agricultural growth are still the subject of deb@t®orld Bank, 2008)Resears work
conducted on the modersation of agricultural chains highlights some positive impacts of the
development of standards and verticabordinationon rural livelihoods (see, for examplelaertens
and Swinnen, 2009; Mien et al., 2009) However, such work has been documented mainly for global
value chaingGVC)

In a context of growing urbaragon and following the world food price crisis, domestic food chains
deserve greater attention. In India, Bangladesh andtth® 2 Lt SQ& wSLJzt AO 2F [/ KAyl
by Reardon et al. (2012gvealed that the modernisation of domestiice and potatovalue chains\(C3

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 tke 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 demarBafchamps, 2004However, since the first world food price crisis,
governments in Africa areraing at modernising domestic VCs to reach-sefficiency(Fofana et al.,
2014) CertainVCs seem to be transformiiiBeardon 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 Asi@he 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 describ&bandon et al. (2012)NVe
complete the paradigm of Structw@onductPerformance with thesVCanalysis frameworkGereffi 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 tonderstand it within a governance framework.

The performance of the chain is understood in terms of competitiveness, particw#Hyregard to

productquality, 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 thes&tfiqn 6) and the distribution

of costs and margins along the chain (section 7). We then endeavour to determine if a quiet revolution
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iIs underway in Senegal by comparing it with the Asian transformst{section 8). Finally, we

summarise our findings armresent policy implications (section 9).

2. Documented changes in food chain governance in Asia and Africa

2.1.The quiet revolution in Asia

¢CKS WadzLISNXIN] SiG NBG2ftdziA2yQ ONRBAAKG (2 GKS F2NB

result of increased pwer from the downstream segmer{Reardon et al., 20030n the contrary, the
quiet revolution (Reardon et al., 20125hows a change in organisation drivéy the midstream

segment.

The authors documenting the quiet revolution selected three countries to represent the Asian
O2yGAYySydY LYRAFX . ly3ftFrRSaK FtyR GKS tS2LX SQa
transformation of the organisation of theéce and potato chains, the changes in condofcactorsand

the inclusion of smakcale stakeholders. The benchmark situation of the quiet revolution is a traditional
VC comprised of many intermediaries, using weakly capitalised technologies andgyieigiensive,
low-quality products. Producers buy few inputs, are poorly integrated into makedtisare engaged in
WSELX 2AGF GA GBS NBt lodiputligkagesh whare teaders feAdSt®R far@eMsSdRd thus
dzy RSNLJ & I y RRe&réohlet al.A 2012 (b&s&dvosd, 1971)

Public policies were important in enablinbe transformations(Reardon et al., 2012)There were
investments in infrastructure such as irrigation canals, roads, power grids and mobile phone
communication nevorks. Research and extensiopolicieswere also favourable to the modesaition.

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

not common. Furthermore, financial capital from the agricultural andigtdal 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 sha of produce soldReardon et al., 2012)

The modernisation is characterized by investments in testiniques and integration of theollection
function. First, there was an expansion of the volumes of activity, followed by investments in new
techniques in the midstream segment and the concentration ther@®&ardon et al., 2012 his 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 201QReardon and Minten, 2011)'he number of large rice millers
increased that of small rice milles decreasedReardon et al., 2014)Second, the tiedredit-output

market relationships with traditional collectors disappeared to give way to vertical coordination.

43



Midstream stakeholders integrated collection and sometimes set up contractual transactions with
wholesalers(Reardon et al., 2012Downstreamthe changes tend to move toward the supermarket
revolution. Mills add value to quality rice varieties through packaging, branding and trace@ititgn

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 grans.

The final retail price increases with the quality of rice, for instemnc€9.2% with the production of fine

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

the quality premiumfor fine rice in Banglades{Minten, Murshid, et al., 2013)Producers may get a

slighly KAIKSNJ AyO2YS Ay | 0a2ftdziS GSNxyad C2N AyaidlyoSs.
common and $218i 2 y T 2 NJ(RearddrSet alA 2012:0144)NeverthelessMinten et al. (2013)

conclude that producers do not benefit directly from higher retaitgs.

a2RSNYy A&l GAZ2Y A& Y2ad FROFYOSR Ay GKS tS2L) SQa ws
India, the modern VC is quickly expanding, although there are still collectors. Modernisation is less
advanced in Bangladesh, where the traditiondC dominates, althougtransformationis 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 criBisfana et al., 2014nd specific VCs seem to be

modernising(Reardon et al., 2013)

The supermarket revolutiorsinot ongoing in many countries in Afridchirley et al., 2010yith a few
exceptions such as Kenffdeven and Reardon, 2004here has been a dominance of traditional food
chains since the 199@Fafchamps, 2004 he environment is uncertain because of varioosstraints:

low investment in road infrastructure, unstable production due to climate conditions and unstable
demand due to low purchasing pow€@fafchamps, 2004Farmers 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 rteption, 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 household (Badolo and Traoré, 2015; Boccanfuso and Savard, 2011; Cudjoe et al., 2010)
Several African governments set up policies aimed at modernising domestiWAC<009; CARD,
2008)

Specific VCs in Africa seem to be modernifiReardon et al., 2013)n Ethiopia, the increasing adaom
of improved inputs and the rise in demand for higliality produce were observed in the teff VC
(Minten, Tamru, et al., 2013)n Tanzania, the food system supplies a wide variety of lguaiessed,

high-quality products which are competitive with impoitigumba et al., 2015)

We propose an iflepth andysis of the rice VC in Senegal where we will document modernisation

characteristics that approximate those of the quiet revolution.

3. Conceptual framework

The quiet revolution framework is mostly empirical with some loose reference to the StreCturdut-
Performance paradigm grounded &ain (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 distinct functionsperformed by the chain stakelders,

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

We complete this paradigm with th&VCtheory (Gereffi et al., 2005)This framework analyses
important dimensons of the supermarket and quiet revolutiofReardon et al., 2003, 2014)e. the
influence that the institutional framework and the actor in a steering position have on the distribution
of tasks and sk#lalong the chain. It particularly focuses on links between changes in quality of product

and the distribution of costs and benefits between VC members.

¢KS D/ FTNIYSE2N] |yl feasSaa vekSk dbfalsoar lafd producdtion2 RA ( &
processes K2aS Sy R NBadzZ G AHopkins ahdValldrsiek Sl 886, 5N YaReR iktd & Q
account the network theory, the literature on firm capabilities and learning aGdE(Bair, 2009) A

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

territory covered, the governance and the institutional framework.

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

governance. Direct interventions in the VC may be implemented by state agencies taking theat
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transactionsor defining newcoordination mechanismsndirect interventions may constrain (norms and

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

D2@OSNYlyOS A& RSTAYSR a (KS Wl dzi K& mandiad, matefi®d, LJ2 6 S N
YR KdzYly NB&az2dz2NDSa | NBE (Gefedi @ld KdzBniewigz RO, pFhee g A (G KA Y
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 fivgpes of governanceGovernance by the marketoncerns simple
transactions in which price is the only element ofardination. When transactions are complex, but the
supplierscan meet different forms of demand, this is referred to a®dular governanceRelational
governancedescribes 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 interdependenceapfive governanceefers to the strong involvement of a

leading firm in the operations of its suppliers. Finallyhigrarchy governancehe body of operations is

controlled by the same stakeholder.

Technical change consists in the use of new produdimhniques, 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. Theiet revolution is characterized by a technical change of the
midstream segment. In Senegal, the traditional VC uses stk processing units that husk less than
one ton of paddy per hou¢Fall, 2006) Technical change is the process of moving to $eduistrial
(husking between one and two ton per hour) or industrial (husking ughtee 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 @ malaxed form, when it strengthens

the skills of supplier@Gereffi et al., 2005)Technical and institutional change erects barriers to entry, for
instance through the improvement of quality, labelling, ancattgies of integration{Kaplinsky, 2000)
These barriers to entry determine the distribution of costs and margins among the stakeholders. Those
setting up the innovation obtairhe greatest share. Figure 1 shows the influences that technical change

has on governance.
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Figurel: Influencesof technical change on governance
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Therefore, the conceptual framework analyses the influences of the institutional environment and
technical change on governanck also analysethe changes implied in competitiveness of chains in

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

4, Methodology

We selected the rice VC in Senegal since it seemed to provide a good case cefieetiquiet
revolution, with increasing investment in modetachniques and new ceordination modes between
producers and processo(®emont et al., 2013; Baris and Gergely, 2012; Demont and Rizzotto, 2012;

Gergely and Baris, 2009; MA, 2009)

We conducted 154 wdepth interviews. We focused on stakeholders in the upstream VCs located in
Dagana Department, since technical andotcdination changes mainly occur at their level. We carried

out 47 interviews with producers, 38 with smallale and industrial rice millers. Wesalcarried 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 behaviogyality management and changes in@alination.
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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 accordingrto thei
marketing strategie$® 49 processing units, and 60 traders, randomly selected. We also used data from
Francois eal. (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 suedegn their costs and returns and

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

5. Institutional and technicalkchanges in the ric&alue chain

Historically, public policies and global markets/e eitherhindered or fostered modernisationfdhe
rice VQFall, 2006; Béliéres and Toure, 1999)

5.1. Hierarchy governance driven by thetate (1964;87)

The expansion of irrigated rice growing started in the ég@h 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 twaate agencies, SAED (Société Nationale dAménagement et
d'Exploitation du Deltaand CPSRCgisse de Péréquation et de Stabilisation Beg) SAED set up the
hydro-agricultural infrastructure at a rate of 600 ha per year from 1965 to 1@fiéres and Touré,
1999) SAED also provided producers witktteical advice and subsidised inputs. The intensification of
rice cropping started in 197@ e Gal, 1995)with land preparation, the use of higheld and noAmixed
varieties, mineral fertilisers, chemical weeding and mechanised harvesters. Farmers marketed their
paddy to two rice mills managed by SAED, which bought it at a fixesl 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-ddfleh and collapsedFall,
2006)because the rice was sold at prices under processing and ingheosts, and taxes on imports

were not sufficient to cover the deficit.

In parallel to that formal VC, a traditional, informal one appedi@élieres and Touré, 19998 maliscale
traders, calledbanabanasused 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 &1l their produce without paying off their

loans.

%3The 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 cenrdination 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 rarket governance (19872007)
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 privatector. Irrigated land increased from 23,000 ha to
40,000 ha in 1991Bélieres and Touré, 1999nvestments were made in hydagricultural equipment

of low quality interms of drainage and solidity of bunds, resulting in low output. SAED continued its
activity of production support. A national bank call€disse Nationale de Crédit Agricole du Sénégal
(CNCAS) was creatéBall, 2006) It proposed various loan formats for production, investment a
marketing. In the case of production credit, the bank paigtisupplierswho provided mputs to
producer organisationswho repaid the bank once the paddy was sold. Credits grew from FCFA 150
million®* in 1987 to 5 billion in 1993Bélieres and Touré, 199®ut the bank followed a financial
recoveryplan due to low reimbursement rate§all, 2006)CNCAS hardened its selection criteria. Other

financial institutions got involved in the SRV, thay faced the same problem.

5.2.2. Development of the traditionalalue chain

Second, in 1994, the downstream part of the VC was privatised, prices deregulated and the currency
(CFA® franc) was devalued. Rice millers owned by SAED were privatised and the mécadr was
encouragedo investthrough subsidies and development projects. Between 1981 and 1996, processing
capacities increased by a factor of 13 and production increased by a factor of or{Bélié&res 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 irelilt development of sma#icale processing

units, which were paying paddy quickly and in cg&#lieres and Touré, 199%Rice growing was funded

by CNCAS.fly 2% of &rms took out a loan from banabanain 2005(Fall, 2006)

From 1994 to 1995, the share of paddy processed by industrial units decreased from 62% to 11%, while
smallscale units developed their activif@Bélieres and Touré, 1999%rom 1996 on, industrial units

became unprofitable because of marketing subsidies being withdrawn, bad harvests, strong competition

34 Fixed exchage rate is: 1 euro = 655.957 FCFA.
35 CFA Communauté Financiére en Afrique
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from smaliscale units, high depreciation costs and a collapse in rice prices duetetmational
competition (Béliéres and Touré, 1999)his led to a concentration of the midstream segment. Some
rice millers were able to continuebtaining supplieshanks to their relational proximity with producers
and their ability to pay them quickigBélieres and Touré, 1999)he governance changed frostate
hierarchy to spot trasaction with a relational tendency. Local rice was of lower quality than imported
rice becausebanabanasdid not use moisture meters when purchasing their padagd they used

simple huskingechniques.

5.3. A favourable context supporting modernisation sin@07

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 labellin@emont and Ndour, 2015; Demont et al., 201B3¢mont and Rizzotto
(2012)proposed a threestage policy segnce for modernizing the Senegalese rice VC. The first stage
focuses on enhancing rice quality, though contracts, improvement of-fparstest practices and
investments in moderrechniques. 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.

Sucha sequence of action was implemented to a certain extent from 2008 be. ifiterministerial
council set up a national programme for rice slifficiency(MA, 2009) It aims at expanding land
capacities and improving credit for production, processing and marketéwgr&d organisations such as
AfricaRice have been working for many years at improving the seed used by prodiweispanese
International Ceoperation Agency(JICA) has set up projects to improve procesgighniques, secure
processor supplies and prate local rice. CNCAS, SAED and USAID are helping producers and
processors to better cordinate their activities to make higher quality rice available by setting up
marketing contracts. Furthermore, the Millennium Challenge Account programme rehabilitated
extended the road network and irrigation infrastructures in 20Embassy 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 (Al grade) increased from US$Q7A0S$516 per ton between 2007 and 2012,
peaking at US$850 in May 2008 (See Figure 5 in Appendix, dat®fioiy 201Y. That was an incentive

to investin processingechniques. Nevertheless, millers faced marketing difficulties when world prices
decreased in 2014 to almost their peeisis level (US$309 in January). Etate intervened in March

2015 to ensure the marketing of domestic rice through thpliementation of an agreement between
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importers and rice miller¢§SAED, 2015a)mporters committed to purchase 100% of standard broken
rice processed by industrial millers and 30,000 tons of wigodén rice Banabanasvere not included in

the agreement.

Volumes of paddy increased from 200,000 tons during the 1990s to 415,00iht20%4. 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 @&ss to land and invested in simif@chniques. Husking capacities

reach three tons pehour.

6. Modernisation of thevalue chain
6.1. Present structure of the ric&alue chain

The SRV accounts for 80% of the national production of ({t®DA, 2015)the remainder being
produced in Casamance. In 2014, 60,000 irrigated hectares were cropped in the SRVt #ryin
season(SAED, 2015bAccording to the farmer survey, yields averaged 6.6 t/ha during the dry season
and 5.3 t/haduring the wet season. 360,000 tons of paddy were produced in the SRV. Most of it comes
from smaliscale producers, who numbered 45,000 in 20G&rgely and Baris, 20096.5% of farmers

grew Sahel 108, which is an ordinary variety. 64.63%raducer organisationsollected one variety,

and the others separated vaties irto lots.

In 2014, eight industrial and sesnmdustrial 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 paddghted are constrained by the volumes of paddy rice
millers are able to purchase. The rice supplied has high quality, with a low imgortgnt 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 withtechniques restricted to the husking function. They purchase the same paddy as industrial
rice millers but only market broken rice which may contanpurities. Thebanabanasinclude sma#l

scale traders paying for the husking service and selling rice on to wholesalers. Meadiifargescale

millers stated processing rates averaging 66%, while small units reported less than 65%. Since the rural
population in the valley standat 500,954 person$ANSD, 2015and per capita rice consumption in
Senegal is 95 kg/ye@irofana et al., 2014}he valey 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 importersmainly from India (598,000 tons), Thailand (197,000 tonsd) Birazil
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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 @@d#hie and Ndiaye, 201and imports

of such rice reached 10,000 tons. Sincer®éha2015, following government intervention, importers
commited to purchase the rice from the SRV processed by industrial m{i&&D, 20ba) They sell

local and imported rice to wholesalers and sestiolesalers. A total of 15,008mall boutiques, kiosks,

and traditional operair markets(USDA, 2013ell almost 95% of the rice volumé&érgely and Baris,

2009) Some 26 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.

Figure2: Structure of the riceralue chairin Senegal
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6.2. Governance tending toward integration

Governance between rice millers and producers is a major stake for the upscaling of rsafi@mni
(Demont and Rizzotto, 2012n 2010, there were neither marketing nor formal production contracts.
Then, new ceprdination modes were set up to secure the supplies of rice millers. In 2014, production
and marketingcontracts 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

governanceFigure 3 summarises the -wodination modes.

Figure3: Governance modes between producers and processors within theaige chain

Source: Adapted frorereffi et al. (2005)

6.2.1. The marketing contract: modular governance

Marketing contractsare written agreenents specifyingthe marketing priceand the quality of paddy.
Theywere set up andire increasingly promoted by CNCAS and SEBEICAS indicates to millers which
producers have taken out a loaffhe contract price takes into consideration tlseggestedprice
negotiated within the inteiprofessional 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 premdince the purchasing price through spot transactions was
124.5 FCFA/Kkg. In 2014, marketing contracts were used lprd@Bicer organisationgrowing rice on

around 4,000 ha and including around 2,000 sreadlle producers. All of them had access to criedin

CNCAS. A total of 15,000 tons of paddy was purchased through marketing contracts in 2014. Payment is
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