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PART 3  FARMERS AND VALUE CHAINS: BUSINESS MODELS FOR SUSTAINABLE GROWTH

production to buyers outside of the contract � a 
practice known as side-selling. For example, 
farmers may deviate and side-sell when market 
prices sufficiently exceed the contracted price, 
assessing that gains from such one-time 
defections exceed the longer-term benefits of 
adhering to the contract.58 

Contracts featuring protection from price 
volatility are likely to be most sustainable 
and prosperous, especially when farmers are 
risk-averse and value less exposure to price risk. 
For example, farmers in Nicaragua contracting 
with Walmart proved to be willing to accept a 
contract that featured an average contract price 
lower than the average price in the traditional 
market.60 

Moreover, price guarantees through contracts 
have been shown to induce investments in 
production. Bundling inputs and services 
together with a predetermined price can provide 
additional benefits, especially in terms of 
increased market participation. For example, 
researchers working with a rice processor 
in Benin (see Box�3.4) found that a contract 
guaranteeing a producer pre-determined price 
showed production impacts similar to contracts 
that also included the provision of extension 
services and input loans. Nevertheless, contracts 
that included only predetermined prices had 
a lower impact on the share of household 
production that was marketed compared with 
contracts that bundled predetermined prices with 
inputs and services.

PepsiCo in India offers voluntary weather index-based 
insurance to farmers participating in its potato 
programme. Insurance is especially important because 
of the risk of potato blight, a disease that can destroy 
the crop for processing purposes (for more information 
on weather index-based insurance, see Part 4). 

The blight is induced by warm, humid weather, 
so the insurance index is set on humidity levels 
and temperature. It is provided through the ICICI 
Lombard General Insurance Company, a large private 
insurance company, and managed by Weather Risk 
Management Services, a private broker and weather 
station operator. PepsiCo added voluntary weather 
index-based insurance to its contract farming package 
to hedge farmers� weather risk, establish long-term 
relationships with farmers and also reduce the risk in 
its supply chain. Insurance plays an important role in 
the package of services for smallholders that includes: 
high-quality potato seed; access to fertilizers, pesticides 
and other chemicals; technical advice on production 
practices; fixed purchase price and incentives from 
the beginning of the season; and weather information 
and advice through mobile phone Short Message 

Service (SMS). The contract sets a base buy-back price 
for farmers at the beginning of the season and offers 
incremental price incentives according to the quality 
of the potato crop, the use of fertilizers and pesticides 
and the purchase of weather index-based insurance.

Several factors influence a farmer to purchase 
weather index-based insurance. They include an 
assured buy-back price from PepsiCo, the ability to 
finance the insurance premium and other production 
costs through a loan, trust in the various actors involved 
in the supply chain, the demonstration of timely 
payouts in previous seasons, and a perceived need to 
mitigate the risk of losing the significant upfront costs 
of production, in part to cover the production costs 
for the following season. Among the 24�000 PepsiCo 
contract farmers across nine state locations, around 
50�60�percent elected to purchase index insurance � a 
high proportion driven in part by price incentives and 
conditions on state bank loans that require insurance. 
The programme has provided claim payouts in almost 
all state locations over a period of five years, with 
farmer retention rates over 90�percent.

BOX 3.3
BUNDLING INSURANCE IN CONTRACT FARMING SCHEMES

SOURCE: Adapted from Meyer et al. 2017.57
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Innovations in product quality differentiation
The large number of growers, intermediaries 
and traders involved in agricultural markets 
in developing countries makes it diff icult for 
information on product quality to pass through 
the value chain. Potential product quality 

premiums are rare and, given the number of 
transactions and the scope of sourcing across 
many farmers and locations, it is diff icult for 
quality signals and product differentiation 
based on brand or reputation to be transmitted 
through markets. 

A recent study implemented in collaboration with 
a rice processor in Benin was designed to identify 
which components of contracts are most important 
to ensure desired outcomes. The study involved the 
randomization of the various components included 
in rice contracts with smallholder rice farmers. 
The contracting firm in the study was Enterprises de 
Services et Organisations de Producteurs de Bante 
(ESOP), a private rice processing and marketing 
company with previous experience in using 
smallholder farmer contracts to purchase rice.  

The study involved 953 farmers organized into 107 
farmer groups; it randomly assigned these farmers to 
one of three treatment groups and a control group. 
The first group signed written contracts with ESOP for a 
specified quantity of rice to be delivered on a specified 
date and location, meeting a quality standard defined 
by an impurity percentage (presence of foreign matter 
and debris). Farmers in this first group were contracted 
to grow a specific rice variety, and all contracts 
guaranteed a fixed harvest sale price. 

For the other two groups, the contracts bundled 
additional components into the agreement offered to 
the first group. Farmers in the second group were given 
contracts that included all of the features in the contracts 
of the first group, as well as extension services provided 
by the purchasing firm. Farmers in the third group 
received not only the conditions of the second group 
but also seeds and fertilizers provided on loan from 
the contracting firm at a price specified in the contract. 
The control group farmers in this study were rice growers 
who had no contracting relationship with the buyer.

The findings suggest that the contracts setting 
price, quality and transaction details (first group) 
led to increases in rice productivity, in the quantity 
of rice sold by the participating household and 
in per capita rice income for the household. 
Adding extension services and input provision to 
the price guarantee (second and third groups), 
also improved these outcomes. However, for the 
area planted with rice and the productivity per 
hectare, the magnitude of these increases was 
found to be statistically indistinguishable from 
the contract that only specified price, quality and 
transaction details. 

Price guarantees proved sufficient to impact rice 
area and productivity among treatment farmers. 
This suggests that once the problem of price risk is 
resolved, farmers can improve technical efficiency 
and address asset constraints on their own without 
the additional costs of extension services and input 
provision for the purchasing firm.

Nevertheless, the contracts that included extension 
services and extension services plus inputs (second 
and third groups) increased market participation and 
household per capita rice income. Farmers without 
contracts sold about 26�percent of their rice harvest 
into the market. Those with contracts setting a price, 
quality and transaction details increased their market 
participation by selling 50�percent of their harvest. 
Adding extension services to the contract increased 
sales to 56�percent. Farmers who produced rice under 
the contract that also included input provision sold 
67�percent of their harvest. 

BOX 3.4
PRICE GUARANTEE AND RICE CONTRACT FARMING IN BENIN: A RANDOMIZED CONTROL TRIAL 
OF DIFFERENT CONTRACT PROVISIONS

SOURCES: Adapted from Michelson. 2020; Arouna et al. 2019.58,62
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Quality heterogeneity can impede smallholder 
farmer market participation and also 
make household autarky more likely.61 
Where contract farming does incorporate 
quality-based price premia (differential 
prices based on quality grades), this grading 
can provoke complaints from farmers about 
opportunistic product devaluation on the part 
of the purchasing firm to manipulate and 
reduce the contracted prices. This information 

asymmetry between buyers and sellers 
on quality grading can lead to chronic 
underinvestment in production by farmers, 
which in turn can adversely impact product 
quality and market participation.58

Innovations in quality differentiation in contract 
farming can help �de-commodify� smallholder 
agriculture, i.e. move away from single-grade 
bulk production to graded-scale production. 

Intelligentsia is a Chicago-based coffee roaster and 
retailer at the innovative forefront of the direct trade 
model of coffee purchasing. The firm shortens supply 
chains to increase coordination, quality, and value 
to the farmer and the consumer. The significant and 
salient feature is the direct engagement between 
the farmer and the coffee seller, including direct 
negotiation on price, quality, volume and delivery. 
Though the conventional coffee market (known as the 
C-market) is characterized by low and volatile prices, 
most specialty coffee is purchased on differential terms 
under which buyers pay some fixed premium over the 
C-market. Quality is a path that growers can use to 
de-commodify, but moving into high-quality production 
can spur challenges. 

Intelligentsia structures its direct-trade contracts with 
farmers to decouple them from the C-market. The firm 
purchases micro-lots of coffee, i.e. high-quality coffee 
with special characteristics, but also other quality 
grades on fixed-price terms independent of the 
price level and the fluctuations in the C-market. 
Producing coffee of extraordinary quality is difficult, 
and farmers often grow various quality grades in a 
single harvest season, with the lowest (A grade) quality 
beans the most common and with AAA or micro-lot 
coffee comparatively scarce. Intelligentsia buys all 
production through multi-tiered contracts, specifying 
five different quality levels at five different price 
points. The contracts are designed to create persistent 
incentives for quality and to remove the price volatility 

from the market for farmers. They thereby enable 
growers to project earnings at least one year ahead, 
an advantage which in turn helps Intelligentsia to 
sustain and retain its array of growers. 

While direct trade models of purchasing and 
marketing coffee are now well established in the 
industry, the substrate innovation here is the purchase 
of multiple quality grades from contract growers. This is 
a departure from the standard micro-lot model, in 
which buyers directly purchase only the highest quality 
coffee from suppliers. 

Direct trade, as practiced by Intelligentsia, requires 
farmers to separate their beans into lots according to 
quality. All the firm�s contracts are multi-grade including 
blender-grade coffees (A and AA) and single-origin 
(AAA) and micro-lot coffees as part of the commitment 
to creating more value. These contracts reward growers 
for their efforts to produce the highest quality possible 
by purchasing at premium prices coffees that do not 
�sell themselves� in the same way that the extremely 
high-quality grade coffees do (AAA and micro-lots).

Shortening the value chain in this way allows 
farmers to benefit from investing in quality. 
It provides stable financial incentives for growers to 
improve quality, given that efforts map into returns. 
The firm also fosters durable relationships in which 
communications address not just price but also trends 
in consumption and taste, impacting farmer decisions 
around production and harvesting.

BOX 3.5
PRODUCT QUALITY DIFFERENTIATION IN COFFEE CONTRACT FARMING

SOURCE: Adapted from Michelson. 2020.58
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formation.h This resulted from efficient use 
of fertilizers, good quality of oil palm fruit 
for palm oil processing and good waste 
management.69 Nevertheless, RSPO standards 
in Indonesia did not seem to be effective in 
attaining biodiversity goals and protecting 
the orangutan habitat. This outcome was due 
to the lack of information on the distribution 
of orangutans in the forest, as well as to the 
inadequate compensation to palm growers for 
the costs of compliance with standards.70

In Nicaragua, coffee farms complying with a 
range of sustainability standards (including 
Coffee and Farmer Equity [C.A.F.E.] Practices, 

h  For more information on RSPO certification scheme see 
https://rspo.org. 

Fairtrade, Organic, Rainforest Alliance and 
UTZ) demonstrated improved environmental 
performance. i This included greater carbon 
stocks in trees used for shade-grown coffee 
production, better practices for soil conservation 
and recycling of coffee pulp, and application of 
organic fertilizers.71

Shade-grown coffee can support multiple 
ecosystem services, such as climate-change 
adaptation, pest control by birds, and the 
production of food and other products of 
economic value by shade trees. In Ethiopia, 

i  For more information on C.A.F.E. Practices see https://www.
starbucks.com/responsibility/community/farmer-support/farmer-loan-
programs, on Fairtrade see https://www.fairtrade.net; on Rainforest 
Alliance see https://www.rainforest-alliance.org; and on UTZ see 
https://utz.org. 

FIGURE 3.9
SELECTED SUSTAINABILITY CERTIFICATION SCHEMES: STANDARDS AND POTENTIAL OUTCOMES

SOURCE: Elaborated by FAO.
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PART 4
DIGITAL 

TECHNOLOGIES 
AND 

AGRICULTURAL 
AND FOOD 
MARKETS

PART 4 looks at how digital 
technology can make agricultural and 
food markets more efficient and more 
inclusive. The analysis investigates the 
digital divide in agriculture across and 
within countries and focuses on how 
digital technology can address market 
failures. A range of different applications 
are examined, from text messages 
relaying information on prices to complex 
e-commerce platforms that integrate 
farmers into markets and the use of 
blockchain on value chains. The 
discussion brings together the benefits of 
digital technology in contributing towards 
all dimensions of sustainable 
development, while addressing its risks 
and the need for policies and regulatory 
frameworks. 






































































































