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Abstract

Global retail companies (“supermarkets”) have an increasing influence on developing
countries, through foreign investments and/or through the imposition of their private
standards. The impact on developing countries and poverty is often assessed as negative.
In this paper we show the opposite, based on an analysis of primary data collected to
measure the impact of supermarkets on small contract farmers in Madagascar, one of the
poorest countries in the world. Almost 10,000 farmers in the Highlands of Madagascar
produce vegetables for supermarkets in Europe. In this global supply chain, small
farmers’ micro-contracts are combined with extensive farm assistance and supervision
programs to fulfill complex quality requirements and phyto-sanitary standards of
supermarkets. Small farmers that participate in these contracts have higher welfare,
more income stability and shorter lean periods. We also find significant effects on
improved technology adoption, better resource management and spillovers on the
productivity of the staple crop rice. The small but emerging modern retail sector in
Madagascar does not (vet) deliver these benefits as they do not (vet) request the same

high standards for their supplies.
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Supermarkets, International Trade and Farmers in Developing

Countries: Evidence from Madagascar

1. Introduction

Globalization, trade liberalization and the lowering of barriers to trade has generally led
to an increased inflow of foreign investments and the establishment of multinationals in
developing countries. Critics argue that this type of investments cause more harm than
good as they exploit the workers in developing countries and might lead to permanent
environmental damage. Countries eager to attract multinationals offer tax concessions
and let poor countries compete among themselves such that the country that allows those
firms in, end up losers. On the other hand, other studies show that there are significant
beneficial effects, i.e. the learning of productivity-enhancing techniques from foreign

firms with better technology and management practices (Bhagwati, 2004).

A particularly interesting area to study these developments is in the agricultural and food
sector, and more specifically the production, marketing and trade of fresh and processed
fruits and vegetables, one of the most dynamic segments of developing country
participation in world markets (Diop and Jaffee, 2005)." Given the high labor
requirements in this sector, the low land costs and longer cultivation periods in
developing countries as well as the trade incentives given by some developed countries,
developing countries have been able to capture a significantly increased share of world
trade (Diop and Jaffee, 2005).> However, modern retailing companies increasingly
dominate international and local markets in fruits and vegetables and set the standards for
food quality and safety in this sector (Reardon et al., 2003; Reardon and Berdegu¢, 2002;
Reardon and Swinnen, 2004; Weatherspoon and Reardon, 2003; Reardon and Barrett,
2000). There is thus considerable debate and uncertainty on the impacts of these

developments for farmers and poverty in developing countries.

' World trade reached $71.6 billion in 2001, an increase by 30% compared to 1990.

2 While fresh and processed fruit and vegetable products accounted for 17% of total exports from
developing countries in 1980/1, this share increased to 22% in 2000/1 and this despite a significant price
decrease over the same period (Diop and Jaffee, 2005).



Available evidence on Africa points mostly at negative implications for small farmers.
Several studies indicate that small farmers are left behind in the supermarket-driven
horticultural marketing and trade (Key and Runsten, 1999; Reardon and Barrett, 2000;
Reardon et al., 2003; Kirsten and Sartorius, 2002; Delgado, 1999; Weatherspoon et al.,
2001). For example, UK supermarkets have been buying increasingly from estates
instead from smallholders in Kenya (Gibbon, 2003; Dolan and Humphrey; 2001;
Humphrey et al., 2004; Kherallah, 2000). While Minot and Ngigi (2004) confirm this
decline in the importance of smallholders for exports, they however still estimate that half
of Kenya’s fruits and vegetables exports are grown by smallholders. This is in contrast
with Cote d’Ivoire where most of the fruit and vegetables exports are grown on large
industrial estates. Weatherspoon and Reardon (2003) find that the rise of supermarkets in
Southern Africa is hardest for the small producers who are excluded from dynamic urban

markets due to the tough quality and safety standards.

In this paper we present very different findings from a study on small farmers in
Madagascar producing for supermarkets. We find that, given the right incentives and
contracting systems, small farmers in developing countries - and in Africa in particular -
can participate successfully in these emerging value chains. Thousands of small farmers
benefit because of a combination of effects, such as improved access to inputs, credit,
extension services, technology adoption, and from productivity spillover effects on other

crops and enhanced income stability.

The study analyzes the contracting of almost 10,000 small farmers in the Highlands of
Madagascar for the production of vegetables for supermarkets in Europe. The production
and marketing of these vegetables have grown rapidly over the last fifteen years despite
of the imposition of more stringent public and private safety and quality requirements
over time. The number of farmers of vegetables for export has grown in Madagascar,
despite major disadvantages of geography, bad local infrastructure, low rural education
levels, and high compliance and transaction costs. We document the contract mechanism
in the supply chains that have been used sustainably and flexibly adopted to new niche

markets over the last fifteen years and analyze the effects of these contracts on farming



practices and on welfare of the local farmers. The paper also discusses how recent
investments in supermarkets in Madagascar have affected local demand for high quality

vegetables and its implications.

The structure of the paper is as follows. First, we explain the methodology and present
the set-up of the survey that was used for primary data collection. In the third section, we
give background information on Madagascar, on government and EU trade policy, and on
the incentives and constraints on vegetable production in Madagascar. In section four, we
discuss the supply chain under study and the structure of the value chain. In section five,
the influence of supermarkets on standards and on the contractual arrangements is
described. In section six and seven, we look at the impact of the contract on farming

practices and on the welfare of the farmers respectively. We finish with the conclusions.

2. Data and methodology

The analysis of the vegetable supply chain is based on interviews at various levels of the
supply chain and a representative supplier (farm household) survey. First, at the
processing and marketing level, several interviews were held with the managers of the
main processing company regarding their strategy, activities, the value chain of the
products that they sell and purchase, the constraints that they face in a very poor
developing country such as Madagascar, the type of contracts that they put in place, the
requirements of supermarkets and importing countries and how it has changed over time,
and its impact on their functioning and their management structure. We also discussed
with them in advance the design and the sampling frame of a primary survey that we
organized with their contract farmers. During a debriefing session, the results were

presented and further discussed.

Second, the supplier (farm household) survey was organized during the months of June
and July 2004. Four fivondronona (districts) were selected from the region where
vegetable suppliers were active. Two fivondronona were chosen that were at a close

distance to the capital. Two were selected that were further away (i.e. given that it was



still in the area where vegetables for exports were produced). The second stratum
criterium was accessibility. Two communes were then selected in each fivondronona.
Twenty-five households per commune were randomly chosen among those households
that had contracts for vegetable production and that had ricefields under contract. Two-

hundred farmers were interviewed in total.

A comprehensive survey was implemented where questions were asked on the
demographic situation of the household, land assets, the nature of the contract, the
relationships with the firm, control and supervision practices of the firm, the benefits and
disadvantages of working with contracts, the perceived effects on welfare, and the level
of inputs and output on the contracted plots. We asked the enumerators and the farmers
also to select one lowland plot with a contract with the firm and a second lowland plot
without off-season crops and contracts as to measure the spillover effects on non-

contracted crops.

3. Constraints and incentives for production, marketing, and exporting in

Madagascar

Madagascar, an island country with 16 million inhabitants, located off the coast of Africa
has similar economic and social characteristics as most African countries. Poverty is high
and especially so in rural areas: while the overall poverty headcount ratio was evaluated
at 70% in 2001, it was as high as 77% in rural areas compared to 44% in urban areas.
Education levels are low and it is estimated that only about half of the population is able
to read and write. Malnutrition levels are equally high and 45% of the children under
three are growth-retarded (Instat, 2005). Madagascar is largely an agricultural economy:
agriculture counted for about a quarter of GDP and 80% of employment in 2002.

However, agricultural performance has been sluggish over the years.’

3 For example, the yields of its main staple rice are about two tons per hectare and have been at this level
for the last forty years. This low level has often to do with the lack of replenishment of nutrients, bad water
management and the low adoption of improved technologies (Minten and Barrett, 2005; World Bank,
2003).



Farm sizes in Madagascar are small, even for the relatively large landowners: the median
area owned per household is estimated, based on the national household survey (EPM) of
2001, at about 1 ha. Large mechanized agricultural farms are rare. Fraslin (2002)
estimates that its number is between 100 and 200 and that they occupy less than 2% of
the cultivated agricultural land of the country as a whole. With a Gini-coefficient of 0.57,
the distribution of land is considered moderately equitable (World Bank, 2003). The

median size of an average agricultural plot is 20 are.

Infrastructure is bad and strongly related with agricultural performance (Stifel and
Minten, 2003). This hinders export.” However, it is not the only constraint in
competitiveness. Largely due to a poor scoring on indices of governance and institutional
quality, Madagascar ranked last out of 25 countries on an index of competitiveness in
2000 (World Bank, 2004).” In a recent investment climate analysis, it is found that
unskilled Malagasy workers earn one of the lowest wages compared to other surveyed
countries in sub-Saharan Africa and Asia. Worker productivity, measured as value-added
per worker, is also very low. However, Malagasy firms remain competitive

internationally when looking at both wages and productivity (Boccardo et al., 2005).

In an effort to allow the poorest countries to better participate in international trade,
Madagascar has been given preferential access to European and US markets. Under the
Everything but Arms (EBA) initiative, relevant for trade in fruits and vegetables, 48 UN-
defined least developed countries — including Madagascar - have duty-free and quota-free
access into the European Union (EU). Before this initiative, Madagascar had already
easier access to the European markets as under the EU-ACP Lomé conventions,
unilateral preferential access is given to 75 African, Caribbean and Pacific (ACP)
countries. Madagascar also enjoys preferential access to the US market through the

African Growth Opportunity Act (AGOA).

* For example, comparing clothes coming from Sri Lanka with those coming from Madagascar (both
destined for Paris) indicates a transport cost about a third higher for Madagascar. The cost from Hong
Kong, the better-connected location, is less than half the cost from Madagascar even though the distance is
about the same between both sources (World Bank, 2004).

> It ranked higher in the Transparency International Corruption Perception index in 2003 (88™ out of 133
countries).



With the aim to encourage exports, the government established in 1989 an export
processing zone (EPZ) or Zone Franche modeled after the successful experience of
neighboring Mauritius. Enterprises in the EPZ enjoy benefits including tax holidays from
the corporate income tax ranging from 2 to 15 years (and a fixed level of 10% for all the
years after), exemptions from import duties and taxes and liberty in access and
movements of foreign exchange (Cadot and Nasir, 2001; Razafindrakoto and Roubaud,
2002; Glick et al., 2004). To be eligible for EPZ status, firms need to export at least 95%

of their production.

A good part of the economic growth at the end of 90s in Madagascar was due to the
expansion of export earnings, reflecting (in addition to the increase in international prices
for vanilla) the rapid expansion of activity in Madagascar’s new EPZ (Glick et al., 2004).
Output in EPZ enterprises increased by about 20% annually from 1997-2001 as foreign
investors took advantage of the country’s low labor costs as well as the incentives
provided by trade initiatives (in particular, the U.S.’s Africa Growth and Opportunity
Act) (Glick et al., 2004). By 2001, EPZ firms accounted for about half of all secondary
sector employment in the country. The sector consists mostly of textile and apparel
manufacturing firms, located primarily in the capital city Antananarivo and the city of
Antsirabe. Some firms invested in agriculture. The most important ones started activities
in the shrimp and the fishery sector.® A few firms produce agricultural produce for export
under the EPZ regime. High value vegetable exports to the EU, and to its retailers, are the

most important sector in these agricultural exports.

The estimated benefits of EPZ firms for the country as a whole are controversial. Critics
argue that the state does not benefit at all from these enterprises as they are not taxed and
that these firms create unfair competition with local firms, exploit local labor and are

weakly integrated in the local economy (Razafindrakoto and Roubaud, 2002). Others

® This led to a dramatic increase in exports in the primary sector. For example, it is estimated that total
shrimp production has risen by more than 40% from 1997-2001 (World Bank, 2003). Malagasy shrimp is
known for its quality in Europe. However, part of export growth in this sector is also explained by the
preferential access that Madagascar has into the markets of the European Union.



argue that there are strong benefits. Glick et al. (2004) and Razafindrakoto and Roubaud
(2002) show that salaries and working conditions are significantly better in EPZ firms
than in other sectors while Nicita and Razzaz (2003) find that a sustained 5 year growth
of 20% per year of the textile sector would raise the consumption expenditures of more

than 1 million Malagasy by an average of 24%.

More recently, foreign retailers have made a series of investments in supermarkets in
Madagascar, particular in the capital Antananarivo and in some regional capitals. Foreign
retail investors include the South-African chain Shoprite and the French chains
Leaderprice and Score. The expectation was that this would create a domestic demand for

high quality and high value fruit and vegetable production.
4. The vegetable supply chain
Processing, marketing, and exporting

The main vegetable exports from Madagascar sold in supermarkets are hand-picked and
hand-handled fine French beans. Because these beans are hand-picked, quality is
perceived superior and it fetches a price in European supermarkets that is twice or three
times higher than the price for the more industrial produced French beans in Europe.
Given the intensive labor requirements, most of these French beans are produced outside
Europe and mostly in developing countries. Exports from Madagascar currently account
for around 10% of the processed French bean market in Europe. The other major
exporters to the Western European market - most importantly France, Belgium, the U.K.
and the Netherlands - are Morocco’, which started more recently in this market but

became very quickly important, Kenya and China.®

7 Morocco has a location advantage compared to other African countries to transport beans by refrigerated
trucks through Spain.

¥ China, that entered the market about 8 years ago, lost recently market share for several reasons. First, as
the companies that produced these French beans were state-owned and cared relatively little about prices
and profitability, their prices were significantly lower and this despite the import duties that it had to pay to
get into the European market -- in contrast with most African exporters which are exempt from import
duties under the EBA agreements or pay reduced import duties under the EU-ACP Lomé agreements.
However, most of these Chinese firms have recently been privatized which led to a price surge. Second,



The vast majority of high value vegetable exports from Madagascar go through one
company, Lecofruit.” Two-thirds of the products handled by the company are sold in
European supermarkets. Half of this is sold directly by the company to seven main
supermarket chains in France, Belgium and the Netherlands. The company has regularly
contracts with five of these chains. The other half is sold through industrial distributors
which then organize the sales to supermarkets. One-third of the produce is directly sold to
retail outlets and restaurants - mostly in the neighborhood of Paris - through European
wholesalers. Sales and distribution within Europe are organized by an independent firm

that is paid a margin of the final price as to provide these services.

Initially, in the early 1990s, Lecofruit processed gherkins in small quantities, buying
production from about 100 farmers only. To develop its export markets and benefit from
the establishment of the EPZ, it linked up with the French company Segma Maille which
assured regular outlets for its products in Europe. As a result, Lecofruit started to
diversify its production into French beans, snow peas, gherkins, asparagus and mini-
vegetables for export to the European market. Currently, the company processes mostly
French beans: in the 2004/5 season, the firm exported 3,000 tons of produce, of which
70% were French beans. 90% of this tonnage was processed and put into jars in its plant
in Antananarivo and was shipped to Europe by boat. The other 10% were fresh French

beans and peas (pois mangetout) shipped by plane.

In recent years, Lecofruit has tried to sell its fresh, high standard, vegetables to the
emerging modern retail outlets in Madagascar. However, the company was not
competitive with local informal suppliers. The managers of the firm feel that the local

supermarkets do not value quality as much as they do in Europe. In addition, the local

Chinese firms used to over-contract (deliver less than promised) and have therefore seemingly lost
reputation with supermarket chains in Europe. Third, internal demand in China has significantly gone up
due to the high income growth and more is sold within China itself. Other exporting countries include
Indonesia, Cameroon, Senegal, Zimbabwe, South Africa, Burkina Faso and Mali.

? Légumineuses Condiments Fruits de Madagascar SA. Lecofruit is part of a local business consortium
owned by a local family from Indo-Pakistani origin. Other activities of the consortium involve, among
others, production and sales of biscuits, tanning and the export of zebu skins, and the production of iron
plates (t6les) for roofs



supermarkets were hesitant to engage in contracts which the firm needs for their
planning. As a result, the firm has for the moment abandoned the modern local retail
market, and it does thus not fill the 5% quota for the local market that it would be

allowed to use.'®

These findings seem to contrast with other studies which argue that the emerging modern
supermarket sector has difficulties finding local supplies which fulfill their high standards
(Weatherspoon and Reardon, 2003). In Madagascar, the high standards suppliers find the

modern retail chains not (yet ?) interested in their products.

Production

Lecoftuit itself buys vegetables from more than 9,000 small farmers based on contracts.
The total household area cultivated by contracted farmers is a little below 1 hectare on
average in the survey (Table 1), about the national average farm size in Madagascar
(Minten et al., 2003). One-third of the total household area is in the more valuable
lowland used for rice cultivation. On average, households own 3 rice plots of which 1.3
lowland plots are under contract with the firm while 1.7 lowland plots are not under

contract.

The contracting farm households in the survey have on average six members (Table 1).
Half of the members are less than 15 years old. 7% of the households are female-headed.
The average age of the household head is 37 years. The households that have contracts
with the firm are considerably higher educated than the average Malagasy household:
64% of them had finished primary schools, and only 1% of them did not do any studies at
all. This compares to almost half of the national population that is analphabet

(Razafindravonona et al., 2001)."" 27% of the contractors are member of a farmers’

19 Under the EPZ rules, firms are allowed to sell a maximum of 5% of their production to local outlets.

" However, analysis of national census data of 1993 of the fivondronana where the contracting farmers are
located indicates that ‘only” 39% of the people did not finish primary school, similar to the numbers of our
survey. This illustrates the long-standing well-known bias in education investments towards the Highlands.



organization. The selected household has on average 8 years of experience with contract

farming.

The company rule is that an area under contract should be approximately 1 are (0.01
hectare). Different contracts can be done on the same plot over the year given the
relatively short production cycle. In general, there is only one contractor in the household
but households sometimes subcontract land to people outside the households. A
contracting agent can only have one contract at a time. However, different members of
the same household are allowed to take on and bear responsibility for a contract. During
the agricultural season 2003-2004, farmers in the survey had on average 5 ares (0.05
hectares) under contract in total over the whole year (Table 2). This was equal to about
the same number of contracts and indicates that the rule of the firm that an area under
contract should be about 1 are is respected. The contracted crop was in most cases French
beans. 97% of the farmers declared to have grown this crop over the last agricultural
season. To a lesser extent, the contract involved gherkins (87%). Leek, peas and other

crops were relatively less important.

5. Supermarkets, standards, and contracts

Lecofruit signs a yearly contract in advance with most clients in Europe in which the
delivery conditions and product standards are specified for the year as a whole (minimum
quantity, prices, time of delivery, and payment dates). As is increasingly common in
international trade (Jaffee and Henson, 2004), the firm is obliged to stick to the
requirements of the clients through private protocols (‘cahier de charges’). The
requirements in these protocols differ by client but concern demands related to the quality
of the product (length of the beans, color, etc.) but also ethical standards (no use of child
labor for example), employment practices as well as hygiene instructions in the

processing plant.

Controlling and enforcing of the food safety and agricultural health standards imposed in

the protocols is done at several levels. First, the firm does itself regular controls of its
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produce as to ensure that the norms on phyto-sanitary conditions, the absence of foreign
objects, etc. are met. Second, each European client also hires private auditors which come
to Madagascar for follow-up on these conditions and for inspection at least once a year.
These auditing controls have become more frequent and more stringent in the last five
years, due to the food chain problems related to the dioxine crisis and crazy cow diseases

in Europe.

In addition, Lecofruit has set up an elaborate system of contracting and on-farm
monitoring of the vegetable production. With a vegetable supplier base of more than
9,000 small farmers, the imposition of the product and process standards and
requirements requires a major organization in terms of monitoring and control. The
institutional arrangements between the firm and the farmers are set-up as micro-contracts.
The written contracts are standardized with identical inputs, credit conditions and prices
by product. Once a contract is signed, the farmers are then required to follow the rigid
instructions of the firm. They have to labor the land in time and have to apply two card-
loads of compost on the plot before the planting. As part of the contract, seeds, fertilizer
and pesticides are distributed by the firm and have to be paid back in kind. Farmers might
also receive, under conditions of good performance, other material that has not to be paid

back.

Monitoring and supervision

To monitor the correct implementation of the supplier contracts, the firm has put in place
a strict hierarchical system of around 300 extension agents who are permanently on the
payroll of the company. Every extension agent, the chef de culture, is responsible for
about thirty farmers. To supervise these, (s)he coordinates five or six extension assistants
(assistant de culture) that live in the village itself. The chef de culture has a permanent
salary paid by the firm.'"> On top of the people in the field, another 200 people are

employed at the processing plant located in Antananarivo, the capital of Madagascar.

121t is interesting to note that export farmers in Kenya developed to a similar model but this time driven by
demands of smallfarmers instead of the firm. Minot and Ngigi (2005) tell the story of a horticultural
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During the cultivation period of the vegetables under contract, the contractor is visited on
average more than once (1.3 times) a week (Table 3). This intensive monitoring is to
ensure correct production management as well as to avoid ‘side-selling’. The intensity of
the monitoring is illustrated by statements of the farmers: 99% of the farmers say that the
firm knows the exact location of the plot; 92% of the farmers say that the firm will even

know approximately or exactly the number of plants that are on the plot.

For some crucial aspects of the vegetable production process, representatives of the
company will even intervene in the production management to ensure it is rightly done.
The latter is particularly important for pesticide use. For example, to export into Europe,
the produce has to fulfill the norms on MRL (Maximum Residue Levels) of the country
that it is exported to. Given that these requirements are not harmonized for all products
across European countries, the firm adheres to the most severe one."” The MRL norms
have become stricter over time — leading to a reduction in the active ingredients in
pesticides - and Lecofruit is continuously adjusting the packages that are distributed at
the farmer level. Given the implication for potential rejection as well as for its reputation,
the pesticide application has to be monitored very closely. Only the recommended doses
can be applied and the timing of pesticide application matters since it cannot be done in
the period just before the harvest.'* In the survey, 34% of the farmers report that
representatives of the firm will themselves put the pesticides on the crops to ensure that it

is rightly done.

To measure the effect of the supervision on the management of the production process,

we estimated how labor and compost use by suppliers were affected by supervision in the

farmers’ group in Kenya that were formed in part by a desire to eliminate brokers and to deal directly with
exporters. The group employed itself a field supervisor charged with the responsibility of supervising and
monitoring production practices to ensure that the farmer members follow the prescribed methods. The
supervisor was trained by the exporter.

> The European Union pesticide legislation is under review. The setting of MRL is based on the work
done by Codex Alimentarius, an international standards-setting group based in Rome.

' While products are sterilized, the firm recently started requiring farmers to wash their hands before
starting to harvest the products. They also gave recently gloves to the 1,500 farmers (assistant de culture)
that treat the harvest of all the farmers in the field.
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production of French beans. A simple production function estimation shows that labor,
surface and compost all matter significantly for output (Table 4)."° To evaluate the
importance of different determinants, we then run a reduced input demand function on
the use of labor and compost (Table 4). First, labor demand is not affected by supervision
and control. However, a major significant determinant is seasonality. The later the
contract starts in the calendar year, the lower labor allocation. As at the end of the year
the rainy season starts, competing labor demands for ricefield preparation increase and
households choose to allocate less to contract farming.'® Second, compost application,
which is crucial for the production process, is significantly affected by the supervision
that is done by representatives of the firm: the more supervision, the higher the quantities
of compost used. The length of the experience with the firm is not significant.
Supervision thus matters to assure that the right procedures are followed, even for

farmers that have worked for a longer period for the firm."”

The firm will only pay for the products that fulfill the quality norms on size and length
set by the firm. This control is done by the assistants de culture in the field as well as in
the plant itself. The produce that is not bought by the firm is sold on the local market,
used for own consumption or given as feed to animals. The prices that the firm offers are
most often higher than those in local markets. 61% of the farmers believe that the
contract price is on average lower on the local market. 21% and 13% of the farmers
thinks that it is higher or the same respectively. When comparing the actual price offered
by the firm and the price fetched on the market for the rejected produce at the time of the

survey, the market price was found to be significantly lower.'®

15 Given that the seeds, pesticides and fertilizer are given in standardized forms by the firm, there was not
enough variation as to include them in the regression.

'® Managers of the firm estimates that yields drop by 30% during the rainy season. However, this is also
partly caused by the higher incidence of diseases during that period.

7 Moser and Barrett (2001) also found that availability of extension agents was an important determinant in
the success of the adoption of a new rice cultivation method, SRI, in the same areas as we studied.

'8 Prices for French beans that were offered by the firm in the 2003-2004 agricultural season were 310
Ariary/kg, i.e. 0.258/kg. This is significantly lower than, for example, in Kenya where Minot and Ngigi
(2004) report a price of 45 Ksh/kg, i.e. 0.60$/kg in 2000. However, the firm in Madagascar faces higher
transportation costs to the European markets. Green beans are sold in wholesale markets in Europe at about
2.5 Euro per kg for fine beans (3.5 Euro per kg for the extra-fine beans).

13



Supplier assistance packages and contract enforcement

As in other modern supply chains where the processor or trader provides inputs to farms
which are constrained in their access to these essential inputs (Swinnen, 2004), Lecofruit
distributes seeds, fertilizer and pesticides as part of the contract. The value of these pre-
financed inputs has to be paid back in kind. The average input value per contract is
estimated at about 10,000 Ariary or 5 US dollar (Table 2). This compares to an average
value of produce sold under one contract of 15 US dollar. The first harvests that come in
are used for re-imbursements of these inputs. The firm only starts to pay the peasants

mostly from the 4™ week of harvest on.

The firm has high pay-back rates and during the year of the survey, about 98% of the
farmers expected to pay the full credit back to the firm (Table 2)."” When asked what
would happen if they would be unable to pay back the credit, all of the farmers believe
that there will be no judicial implications. However, there will be pressure from the chef
de zone to pay. Social pressure is less used and 38% of the farmers believe that, even if
they would not be able to pay back, they would still be able to do contracts with the firm

afterwards.

While there is a written agreement, these contracts are seldom legally enforceable in
practice, as often the case in other developing and transition countries (Kirsten and
Sartorius, 2002; Gow et al., 2000). The poorly developed legal institutions, the small
amount involved, and potential souring relationships between agri-business and farming
communities makes that the only threat at the disposal of the firm is to discontinue the
contract with the farmers. To be able to follow up on farmers on their performance and
pay habits, the firm keeps a meticulous database of all the farmers that it works and has

worked with.

" This co-incides with the declaration of the manager who said that every year, only 0.5 to 1% of the
peasants do not manage to reimburse the inputs advanced by the firm.
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Another enforcement problem is avoiding ‘side-selling” — a problem which is a general
concern in modern supply chains with contracts (Gow and Swinnen, 2001). To assess the
extent of this problem, we estimated the determinants of the quantity sold to the firm as a
function of the area under contract as well as other characteristics of the firm (Table 5).
We find few significant determinants except for areas. The quantity sold is as expected a
significant function of the contracted area. The coefficient-elasticity is not significant
different from one. Interestingly, the area of French beans not under contract is also a
significant determinant of the quantity sold to the firm (Twenty percent of the farmers
reported to have planted French beans on top of the contracted area).”’ Given the fact that
prices offered by the company were generally considerably above local market prices
(see previous section), side-selling problems are apparently much less a problem than in
environments where this is not the case. In fact, quite the opposite happens. As the prices
offered during the years of the survey by Lecofruit were highly profitable, it seems that

some farmers used produce of other plots and sold it to the firm.*!

6. The impact on technology adoption and land use

One of the benefits of contracting with Lecofruit is that it teaches farmers how to make
compost. The compost consists of a mixture of manure and vegetable matter. Its main
benefit on the fields is in maintaining the soil structure, to provide nitrogen and other
minerals that promote healthy crop growth and in providing the ability of the soil to
retain moisture (Jacoby et al., 2004). The use of compost is long-lasting and can have an
effect on the fertility of the soil for some years and might therefore be the cause of
spillover effects.”” The compost that the farmer makes is then combined with chemical

fertilizer.”?

2% As confirmed by anecdotic evidence told by enumerators.

! The opposite was seen a year later when inflation was high and contract prices became suddenly
significantly lower than market prices. The firm had to adjust their prices as it noticed a significant
decrease in the quantity supplied.

2 Some of the interviewed farmers described it as ‘better than pig manure’.

3 The farmers estimate the time required to produce a card-load of compost at about 8 hours.
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Farmers were asked to what extent the requirements on the making of compost and the
use of chemical fertilizer has changed the way they are farming and would be farming in
the future (Table 6). The majority of the farmers state that they are using compost on
their plots and that they did not do so before the contract with the firm started. They also
report that they are currently using compost on other plots than those plots that are under
contract.”® In the case that the firm would stop the contract, they report they would

continue to produce compost and apply it to their fields.”

It was then further asked to what extent the contract with the processing firm has changed
their agricultural practices (Table 6). 93% of the farmers report that they have changed
the way they cultivate their other off-season crops. More than 90% of the farmers report
to use compost and inputs on these plots. About 70% of the farmers state that they do also
more weeding. It thus seems that the contracts with the firm have led to significant
changes in the way farmers do off-season crops and it seems to have a lasting impact.
However, when asked about changes in the cultivation of rice, only 6% of the farmers
report to have changed the way they cultivate rice since the start of the contract. This is

not surprising given the stark differences in the cultivation of rice and off-season crops.

Unconditional land productivity differences for rice between the two types of plots, one
without a contract in the off-season and one with a contract, were calculated. The results
indicate that rice productivity is 64% higher on the plots with a contract compared to
those plots without a contract and off-season crops: yields increase from 3,6 to 6,0 ton
per hectare.’® There are thus significant spillovers from contract farming on the
production of rice, Madagascar’s major staple, probably due to the organic and chemical

fertilizer use in the off-season.

* We tested this statement for the one riceplot which was not under contract and on which we asked
detailed information. Compost was used on a high 60% of the plots where off-season crops were grown.

> While the teaching of the use of compost might seem as a small contribution, this is a clear illustration of
technology improvement in rural areas in a country where the state never succeeded in providing decent
agricultural extension services and where most of the agriculture is still done as it was centuries ago.

% A t-test shows that these differences are largely significant. Regressions were then further run as to
explain to what extent differences in rice productivity were driven by changes in labor or capital allocations
to the contracted field. However, no statistically significant differences were found and most of the
productivity differences are thus explained by spillover effects on rice productivity of the use of off-season
crops on the ricefields (for more details, see Minten et al., 2005).
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7. The impact on welfare

Although the areas that are cultivated are relatively small, the income that contract
farmers get out of the contract is relatively important. For the average household, the
contract income represents almost 50% of their monetary income (Table 7). As expected,
French beans are the most important, representing 66% of the total contract income. The
total average contract income that the contractors earned during the season 2003-2004

amounted to about 87,000 Ariary (or 45 US dollars).*’

Contract farmers perceive the contracts to be good for welfare, especially for seasonality
smoothing. High seasonality in production and consumption is a major characteristic in
rural areas in Madagascar (Minten and Zeller, 2000). As a significant number of
households are constrained to reduce consumption during the lean period, it is
characterized by higher incidences of disease and mortality (Waltisberger et al., 1998).
The length of this lean period varies between regions and by household but is estimated
in the province of Antananarivo, where the contract farmers are situated, to be around 4,4
months (Minten et al., 2003). The estimated length of the lean period of the contract
farmers is 1,7 months. The farmers were also asked about the length of the lean period
before they started contracts with the firm and to compare the lean period to households
similar to theirs but who have no contract. In both cases, the household believes it is

better off as lean periods are estimated to be respectively 3,7 and 4,3 months.

As to estimate the effect of different determinants, and especially the impact of access to
contracts, on the length of the lean period, a simple regression was run on the level and
the difference between the length of the lean period before the contract and now (Table
8). The length of the lean period is significantly and negatively determined by the land

owned and the share of the more valuable ricelands in total land area. Large households

7 While this might be low at first sight, one must remember that average agricultural household income
(including auto-consumption) in Madagascar was estimated in 2001 at 315US dollars (Randrianarison,
2003). Given that the largest part of agricultural production is auto-consumed, this thus makes up an
important part of monetary income, as stated by these farmers.
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have longer lean periods. This is consistent with other poverty analysis in Madagascar
(Razafindravonona et al., 2001; Dorosh et al., 2003). People that have more contracts
with the firm have significantly shorter lean periods. To (imperfectly) control for
endogeneity, we look at changes over time in length of the lean period as dependent
variable and run the same specification as well as a short form. The results show that a

doubling of the number of micro-contracts reduces the lean period by half a month.

The importance of the reduction in risk and variability is also reflected in the reasons
given by the farmers themselves on why they signed a contact with the firm (Table 7).
Farmers were presented with different reasons why they could do so and had to rank
them from 1 to 4, reflecting a gradual change from ‘not important’ to ‘very important’.
About three quarters stated that access to a source of income during the lean period was
for them a major reason for the signing of the contract. 66% of the farmers found it very
important that they got a stable income during the year. Other major reasons that were
mentioned were access to inputs on credit and the learning of new technologies. A higher

income was mentioned by a relatively low number of contractors.

As to further get at the benefits of the contracts with the firm, a willingness-to-accept
question was asked on the level of the price gap between the local market and the
contract at which the contract farmers would refuse the contract and sell on the local
market. In a first scenario, farmers were asked if they would accept the contract if the
price of the contract was lower than the price on the market. In a second scenario, they
were asked if they would refuse the contract if the price on the market would be higher.
Before going to the valuation part, farmers were asked about the average price level on
the local markets compared to the contract last year. In line with the environmental
economics literature, the recommended Dichotomous Choice (DC) format question was

used (Arrow et al., 1993; Mitchell and Carson, 1989).28 The respondent was offered the

%% The benefits and disadvantages of this method are well studied. The advantages of this method are: 1/ It
reveals more accurate values than in the open-ended format; 2/ It simplifies the task of the respondent; 3/ It
resembles better the market place and more truthful answers are therefore expected. The disadvantages are
the need for a large sample, the need for good framing of the question to avoid yea-saying and starting
point bias and assumptions about the error term in regression analysis that might affect the parameter
estimates (Arrow et al., 1993; Mitchell and Carson, 1989).
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opportunity to accept the bid at one of 5 randomly assigned prices. Uncertainty was
included in both cases in the refusal category. To further reduce the effect of yea-saying,
a typical problem with this type of methodology, the respondents were asked how sure
they were of their answer. If they were not very sure, they were also assigned to the

refusal category.

The results show little price elasticity and show thus high loyalty of the producers
towards the firm (Figure 1). Even if prices set by the firm would be half the prices that
are observed on the local market, almost half of the contract farmers would still stick to
the contract of the firm. This peculiar behavior seems to be explained by high transaction
costs in local agricultural marketing (Fafchamps et al., forthcoming), the spillover effects
and probably habit formation. Price elasticities are asymmetrical and relatively larger if
the firm would decrease prices than in the case that market prices would increase. This is
consistent with the findings of Tversky and Kahneman (1981) and Thaler (1980) who

find that people attach less importance to the gain than to the loss.

In the econometric analysis, the probability that a household said ‘yes’ to the bid is
estimated as a probit model.” With Y = 1 indicating yes, and Y = 0 indicating no, the
probability of saying yes is estimated as:
P(Y=1) = ®(x’b)

where @ is the standard normal distribution, x is a vector of explanatory variables and b
are parameters to be estimated. The measurement and interpretation of the variables used
as explanatory variables is straightforward. The results presented in Table 9 show, as
could be expected from the graph, that the bid level comes out only significantly in the
case where the firm decreases the price. The bid coefficient is insignificant in the case

that prices raise on the local markets.

The education coefficient is significant in both specifications. An extra year of education

would reduce the probability of bid acceptance by 3%. Better educated households might

¥ The question on suitability of logit or probit models is unresolved. However, in most applications, it
seems not to make much difference (Greene, p. 815).
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be better aware of business opportunities and seem to move quicker in and out of
contracts when they are profitable to them. The household size is also an important
determinant in the acceptance of the bid. One more member in the household increases
the likelihood of the acceptance of the bid by 5%. Households that are characterized by
the longer lean periods before the contracts, are also more likely to accept the contract.
The poorest households might be more risk averse and dread a long lean period that they
know for sure that the contract will reduce. The number of years that the farmer has
worked with the firm and the number of plots under contract do not influence the
likelihood of the acceptance of the contract. These farmers will look equally hard at the

conditions that the firm offers as the other farmers.

Conclusions and policy implications

Global retail companies (“supermarkets”) have an increasing influence on developing
countries, through foreign investments and/or through the imposition of their private
standards. The impact on developing countries and poverty is often assessed as negative.
In this paper we show the opposite, based on an analysis of primary data collected to
measure the impact of supermarkets on small contract farmers in Madagascar, one of the
poorest countries in the world. Almost 10,000 farmers in the Highlands of Madagascar
produce vegetables for supermarkets in Europe. In this global supply chain, small
farmers’ micro-contracts are combined with extensive farm assistance and supervision
programs to fulfill complex quality requirements and phyto-sanitary standards of
supermarkets. Small farmers that participate in these contracts have higher welfare, more
income stability and shorter lean periods. We also find significant effects on improved
technology adoption, better resource management and spillovers on the productivity of

the staple crop rice.

These findings raise several issues for further analysis and have important implications.
An important issue is whether the benefits of this model can be extended to allow a larger
share of poor farmers in Madagascar to benefit. It seems that the major constraints are the

high transport and transaction costs in Madagascar. Transaction costs are even higher

20



than in competing developing countries, seemingly contributing to lower producer prices

than in competing countries.

A first constraint for expansion for this type of activity in Madagascar is the bad road
infrastructure. The firm thus only has contracts with farmers in a 120 km radius around
the capital Antananarivo where its processing plant and export units are situated but the
recent rural road improvement — the priority of the government in its PRSP*® - has
allowed the firm to expand the number of contracting farmers by almost 1,000 in just one
year. However, as to allow the trucks to pass, the firm itself is obliged to continuously

organize road maintenance.

The second constraint is low human capital, causing high training costs and long duration
required for training of the assistants de culture which organize and supervise the
contracting farmers in the field. It is estimated that it takes on average two to three years
until the firm will be able to give him/her full responsibility in the field. This slows down

.31
growth and expansion.

Third, transactions costs are large because of individual contracts. If farmers would be
able to constitute farmers groups, internalize the verification system and provide as such
economies of scale, more firms might be attracted to invest in Madagascar. This type of
group has shown to be successful in other countries (Winters et al., 2005; Kirsten and
Sartorius, 2002). However, while there are significant interventions of donors and the
government as to get such groups going, they have overall a weak track record in
Madagascar, especially related to export agriculture, given the difficulty to overcome

moral hazard and asymmetric information problems.

% Poverty Reduction Strategy Paper

3! The lack of skills is also becoming an issue in urban based EPZ firms. Glick et al. (2003) found that the
average year of schooling of Antananarivo’s EPZ workers decreased from 9.4 in 1995 to 7.8 in 2001.This
suggests a possible demand shortage of the semi-skilled laborers needed for the enterprises working on the
EPZs. These findings are corroborated with anecdotic evidence and findings from other studies (Cadot and
Nasir, 2001).
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Another important implication from the study is the importance of trade agreements and
export zones. The results indicate that the tax incentives make a difference for enterprise
development in the poorest countries. The preferential access in European and American
markets are important determinants for firms to do activities in countries such as
Madagascar. Given the temporary nature of these interventions (AGOA) as well as the
broadening of these measures (WTO), it remains however to be seen if countries such as

Madagascar will still be able to continue to compete in these markets in the near future.

Finally, the study suggests that effects on farmers from investments by global retailers in
supermarkets in Madagascar have not materialized yet. The expectation was that this
would create a domestic demand for high quality and high value vegetable production.
However, local supermarkets seem to purchase mostly from local, informal, suppliers
rather than from companies selling high standard vegetables. Local supermarkets do not
value quality and standards sufficiently and are hesitant to engage in contracts which are
needed for producing such standards. These results seem to contrast with other studies
which argue that the emerging modern supermarket sector has difficulties finding local
supplies which fulfill their high standards as we find that the high standards suppliers find

the modern retail chains in Madagascar not (yet ?) interested in their products.
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Table 1: Farm and farmer's characteristics

Variable Unit No of obs. Mean St.dev. Min Max
Head of household

Age years 200 37.5 10.6 19 65
Sex % male 200 93%

Member of a farmer's organization % 200 27%

Education

% that did not finish primary school % 36%

% that finished at most primary education % 34%

% that studied more than primary education % 30%

Composition household

number of males age <15 number 199 1.3 1.1 0 4
number of males age between 15-64 number 199 1.3 1.1 0 4
number of males age >64 number 196 0.0 0.2 0 2
number of females age <15 number 199 1.4 1.2 0 6
number of females age between 15-64 number 199 1.4 1.0 0 10
number of females age >64 number 194 0.0 0.2 0 2
Land area

Total area cultivated are 196 96.2 296.1 4 4083
Lowland area cultivated are 196 35.4 35.6 2 202
Number of plots

plots of lowland owned number 200 3.1 1.4 0 10
plots of baiboho owned number 200 3.4 1.3 1 10
plots of upland owned number 200 14 0.6 1 4
plots of lowland cultivated number 200 0.6 0.9 0 4
plots of baiboho cultivated number 200 0.6 0.9 0 4
plots of upland cultivated number 200 0.4 0.7 0 4
total number of plots cultivated number 200 5.8 24 1 16
Contracts

plots of lowland with contract number 200 2.1 14 0 8
plots of baiboho with contract number 200 2.2 14 0 8
plots of upland with contract number 200 1.1 1.1 0 5
total number of plots with contract number 200 2.9 14 1 11
Members of the hh with contract number 200 1.1 04 1 4
Members outside hh with contract number 200 04 1.0 0 10
Number of years that farmers work with the firm number 199 8.2 4.1 0 15
Proportion of the farmers where interruption of contract share 197 0.2

Source: Farmer survey, 2004
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Table 2: Characteristics of the contract

Unit No. of obs. Mean St.dev.

Season 2003-2004
Area under contract ares 199 5.41 2.74
Number of contracts number 197 4.53 293
Number of products cultivated under contract number 199 2.07 0.68
Proportion of farmers...

.. that grew beans under contract share 199 0.97

.. that grew gherkins under contract share 199 0.86

.. that grew leek under contract share 199 0.17

.. that grew peas under contract share 199 0.05

. that grew another crop under contract share 199 0.02
Inputs - credit
Value of chemical fertilizer/pesticides per contract Ariary 405 10115 1958
Kgs of the product to be paid back for the credit kgs 406 311 6.1
Other material obtained from the firm (not to be paid back) Ariary 174 7058 25558
Proportion of farmers that will pay back the full credit this year share 200 98%
Proportion of farmers that can find same quality seeds themselves  share 200 57%
In case you do not pay back avances

.. the firm will not work with me anymore % 200 38%

.. there will pressure from the chef de zone to pay % 200 99%

.. there will be social pressure to pay % 200 22%

. there will be judicial implications Y% 200 0%

Source Farmer survey, 2004
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Table 3: Control and superv