Wageningen University & Research Center
Department of Social Sciences
Management Studies Group
Thesis Project MST-80436
As part of the Competing Claims – Competing Models project of Wageningen UR

Linking smallholders to bio-energy markets:
comparing different governance structures and assessing the
role of producer organizations

Student

Sander van Baren
841029034040

Department

Management Studies

Supervisor 1

Dr. Jos Bijman

Supervisor 2

Dr.ir. Maja Slingerland

Date

April 2009

Wageningen, April 2009

Title:

Linking smallholders to bio-energy markets: comparing different
governance structures and assessing the role of producer
organizations

Student:

Sander van Baren

Address:

Geertjesweg 55
6704 PC Wageningen
The Netherlands

Reg. No:

841029034040

Contact:

sander.vanbaren@wur.nl
+31 (0)6-18800985

Academic year:

2008/2009

Department:

Management Studies Group & Plant Production Systems,
Wageningen University & Research Centre

Specialization:

Management Studies

Code:

MST-80436

Supervisors WUR:

Dr. Jos Bijman
jos.bijman@wur.nl
+31 (0)317- 48383
Dr.ir. Maja Slingerland
maja.slingerland@wur.nl
+31 (0)317-483512

Linking smallholders to bio-energy markets -MSc Thesis - Sander van Baren – Wageningen University

2

Foreword
Wageningen, The Netherlands

Hereby I present my master thesis entitled ‘Linking smallholders to bio-energy markets:
comparing different

governance

structures

and

assessing

the

role

of

producer

organizations’. For this thesis I have been given the opportunity to visit Mozambique to
collect data. From September 30 to the end of December 2008 I travelled trough
Mozambique to perform interviews and observations in the field. During my visit to
Mozambique I saw the discrepancy between the new large scale biofuel plantations and the
small producers in the country. Interviews with stakeholders and experts and field
observations provided me with new insights in the current situation of biofuel in Mozambique.
I would like to thank my supervisors Jos Bijman and Maja Slingerland for their support and
dedication to my thesis. Furthermore my special thanks go to Sicco Kolijn. He provided me a
nice working place at his office in Maputo and access to his network of contacts. Last but not
least I would like to thank my parents who supported me and made it possible to visit
Mozambique.
This report seeks to provide the basis for a successful participation of small producers in the
Jatropha biofuel supply chain in Mozambique. For commercial Jatropha processors this
research can serve as a valuable basis for a strategy to cooperate with small producers.
I hope my research will contribute to a win-win situation for commercial biofuel companies
and the small producers of Mozambique.
April 9, 2009
Sander van Baren
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Summary
Mozambique is characterized by an abundance of arable land. This in combination with a
good climate makes Mozambique very suitable for the production of biofuel crops. The world
wide demand for fuel is expected to increase in the future. Besides fulfilling the domestic and
foreign demand for fuel the production of biofuel can generate income for small producers.
This research focused on the successful participation of small producers in production of
Jatropha for bio diesel.
Small producers face problems with participation in supply chains due to high transaction
costs. Generally there are five dimensions of transactions: asset specificity, uncertainty and
complexity, frequency, difficulties in measurement, and connectedness of transactions.
Governance forms are an answer to these causes of transaction costs. Governance
structures are forms of organization which can vary between two extremes: on the one hand
spot markets and on the other hand vertically integrated firms. When the transaction costs
are relatively low, spot markets are in favor and when the transaction costs increase more
(vertical) coordinated forms of governance structures as hybrids and vertical integration are
preferable.
For small producers in Mozambique transaction costs depend on product and transaction
characteristics and constraints in the institutional environment. A contractual arrangements
like contract farming is an institutional response to imperfections in markets for credit,
insurance, information, factors of production, and raw product; and in transaction costs
associated with search, screening, transfer of goods, bargaining and enforcement. In
contract farming five different models can be distinguished: the centralized model, the
nucleus estate model, the multipartite model, the informal model and the intermediary model.
These models differ in the type of contractor, the type of product, the intensity of vertical
coordination between farmer and contractor, and the number of key stakeholders involved.
Within these models two different types of contracts can be discerned: marketing contracts
and production management contracts. These contracts differ in their main objectives,
transfer of decision rights, and transfer of risk.
In this research the Jatropha supply chain is analyzed on contractual arrangements,
transaction characteristics, product characteristics and the institutional environment. The
analysis has resulted in a number of challenges for Jatropha for a successful participation of
small producers in the supply chain. The different governance structures are assessed on
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how they deal with these challenges of Jatropha. The assessment is presented in Table 1
were the five contract farming models are on the horizontal axis and the challenges of
Jatropha on the vertical axis.
Table 1 Assessment of governance structures

Models

Challenges for Jatropha
Acquire experience with commercial
production of Jatropha
Provide access to inputs
Decrease of bad image of Jatropha
Provide cash flows in the first years
Decrease market uncertainty
Decrease transport cost
Increase trust of small farmers
Avoiding abuse of inputs
Avoiding side selling
Increasing food security

1.
Centralized
model

2.
3.
4.
Nucleus estate Multipartite Informal
model
model
model

+
+
+
+
+
+
+
+

++
+
++
+
++
+
++
+
++
+

++
++
++
++
++
++
++
+

5.
Intermediary
model

-

-

From Table 1 it can be concluded that models with a strict coordination thereby reducing
uncertainties for small producers are most in favor. The nucleus estate model and the
multipartite model are the most favorable governance structures. In the nucleus estate model
farmers can rely on the experiences acquired by the company and the guaranteed demand
for the seeds that is required to have a throughput for the processing facility. In the
multipartite model there is a strong task for the government who can protect the farmers by
setting of minimum prices and regulations. The government can establish a Jatropha board
which can provide technical assistance and production inputs to farmers and can give
support to the entire supply chain. This board can be funded through (export) taxes on
biodiesel or fees paid by companies for the services provided to farmers. Because of the low
access to inputs for small producers companies can contract farmers with resource providing
contracts. It is important that input providing models are easy understandable for each
producer. Complex models require administrative skills from farmers and increase
administrative expenditures for companies.
The selected governance structures do not directly solve problems with abuse of inputs or
provide a strong technical assistance network to educate farmers. Therefore producer
organizations can be a solution to make use of existing technical assistance networks and
the close relationships between these organizations and their members. Producer
organizations can help companies to reduce the transaction costs by helping them to select
the farmers who are capable to produce Jatropha, organize the farmers in groups, provide
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technical assistance, and establish collection points where farmers can offer their harvest
collectively. Only with low transaction cost the participation of small producers in the
Jatropha supply chain will be viable.
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1. Introduction
This research is written for a MSc thesis for Management Studies. This thesis is about linking
smallholder farmers in Mozambique to biofuel markets. In the first chapter the conceptual
research design will be discussed, according to Verschuren and Doorewaard (2007) the
goals, the research model, the research questions and the definitions forms together the
conceptual research model, this will be pointed out in the first chapter. The second chapter is
concerning the technical research design which contains the research material, the research
strategy and the planning.

1.1 Problem statement
Due to the increasing world demand for energy biofuels have gained a lot of popularity the
last years. Modern biofuels seem to be a renewable energy source that has the potential to
be a serious alternative for fossil fuels. Between 2001 and 2007 the annual worldwide
production of ethanol and bio diesel increased respectively from 20 to 60 billion and 1 to 10
billion liters (Steenblik 2007). For producing this large amount of biofuels from agricultural
crops large amounts of land are needed. Due to the abundance of arable land and the
positive climate for crop production Mozambique is an interesting country for producing bio
fuels on a large scale (Batidzirai, Faaij et al. 2006). Mozambique has a surface of 80 million
hectares from which 36 million hectares can be used for agriculture, i.e. 45% of the total
area. Only 11% of this potential arable ground is already used for agriculture, 99% of the
agricultural land is occupied by smallholder farmers (Giller 2006).
In Mozambique large investments are planned in the field of bio-energy, based on different
crops as feedstock’s (sugarcane, cassava, sweet sorghum and Jatropha). These
investments claim amongst other objectives as rural development, particularly rural
employment, and to address local en national energy needs. Each investment uses its own
development model ranging from centralized production on plantations to out grower
schemes or hedge plantings around individual farms. The WUR-DGIS funded research
programme “Competing Claims – Competing Models” studies these different bio-energy
models and their impact, particularly for smallholder farmers.
For smallholder farmers in developing countries it is hard to enter the market of biofuels
because they are faced by high transaction costs in gaining market access and
strengthening their market position. High transactions costs are caused by asymmetric
information between smallholders and their customer (trader or processor), high
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environmental and behavioral risk, and low bargaining power of smallholders. Low
remuneration and high risks lead to unwillingness to invest in new production methods,
particularly if the investments are relationship-specific. Asymmetric information leads to
misalignment between quantity and quality choices in production and processing/marketing.
Difficulties in measuring the performance of farmers and customers lead to opportunistic
behavior and therefore to a loss of productive and transactional efficiency. For solving these
governance problems different governance structures exist, the choice of which depends on
the characteristics of the transaction and on the institutional environment (i.e., the laws,
norms, policies, judiciary, trust, etc).
One part of the Competing Claims Competing Models is a study on the different governance
structures that are (or can be) used to link smallholders to the bio-energy markets. Different
governance structures may have differential impact on the inclusion of smallholders.
Particularly interesting is to study how Jatropha as a raw material for biodiesel production
relate to different governance structures. Producer organizations may play an important role
in the bio-energy supply chain, for instance by bulking individual production, by helping
farmers to innovate and by exchanging information on quality and quantity demanded.
Producer organizations may also support contract arrangements between the (multiple)
producers and the processor.
As one of the goals of the overall Competing Claims – Competing Models is to investigate
whether and how new bio-energy investments can be integrated with current farming
systems (focusing on food crops), this project will also study to what extent bio-energy chains
make use of existing governance structures. In other words, does bio-energy production
benefit from existing marketing relationships or are completely new organizational structures
needed?

1.1.2 Objective
The nature of this research is according to Verschuren and Doorewaard (2007) diagnosis
and design oriented. Beside giving insight in the current problems for smallholder farmers
this research will also point out different governance structures that exist and the ones that
favor the smallholder farmers in the case of producing biofuels. By assessing the different
structures the critical success factors to let the smallholders benefit from the growing markets
for biofuels will be pointed out. In other words: under what circumstances smallholders can
enter the biofuel markets on a profitable way. This leads to the following research objective:
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Obtain insight in the options and consequences of different governance structures for the
farmer-processor transactions in the Jatropha biofuel chain in Mozambique, with particular
attention to the role of producer organizations.

1.1.3 Research Framework
Figure 1 Research framework

a

b

d

c

e

Case study I
Empirical evidence
about Biofuels in
Mozambique
RQ 1 & 2

Analyse results
Case study II

RQ5.
Tansaction costs for
Jatropha chains
RQ 3 & 4

Governance structures
in cash crop chains
RQ 5

Analyse results
Potentially important factors
that co-determine
governance structure in
biofuel chains

Critical factors for choice
governance structure for
Jatropha biofuel chain in
Mozambique
Analyse results
Model for producing Jatropha
biofuel with smallholders

Case study III
The role of producer
organisations in
agriculture
RQ 6

Analyse results
Case study IV

Conclusion

To attain the objective in this research several steps have to be taken. This research
framework presented in Figure 1 gives a schematic overview of the several steps. This
research framework works as follows: To attain the objective of this research empirical
information about biofuel production in Mozambique, transaction cost and governance
systems are needed. The information obtained in part A of this research forms the basis for
the determination of governance structures. The following factors that co-determine the
governance structure will be studied:
1. Governance structure characteristics
Characteristics of governance structures from an organizational perspective
The influence of transaction costs on choice governance structure
2. Risk management
Risks and constraints in agricultural production related to smallholders
Influence of risks on the choice of governance structure
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3. Transaction characteristics
Characteristics related to the transaction and the particular product
4. Institutional environment
Constraints in the institutional environment which increases transaction costs
The case studies will be analyzed to extract critical factors for governance structures
engaging smallholder farmers in the biofuel market in Mozambique. The critical factors for
governance structure choice will lead to a model for the production of biofuel where
smallholders can be involved in.

1.1.4 Central research question
What governance structures can be proposed for the Jatropha chains in Mozambique and
which structures will favor the inclusion of smallholder farmers?
Sub questions:
1.

How is the context of Jatropha industry in Mozambique, who are the actors, how is
the supply chain organized?

2.

What are the current problems for smallholders to benefit from the Jatropha market
and to what extent are smallholders engaged in Jatropha chains?

3.

What is the influence of transaction costs on the potential inclusion of small holders in
Jatropha chains in Mozambique?

4.

What governance structures currently exist in Mozambique for cash crop chains, and
what are their key formal and informal institutions?

5.

To what extend can governance structures in existing cash crop chains provide
guidelines for the design of a governance structures for Jatropha chains?

6.

What role can producer organizations play in Jatropha chains in Mozambique?
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1.1.5 Key concepts definitions
This section gives an overview and explanation of the most important concepts in this
research.
Governance structure = also described as governance form or -system. It is the structure
how transactions between buyers and suppliers take place in for example markets or
hierarchies (Leiblein 2003).
Transaction costs = costs of carrying out a transaction between two economic actors
(Williamson 1998).
Producer organizations = an organization of producers that support its members in
obtaining income.
Biofuels = Fuels that are made from vegetable or animal products.
Institutional environment = The systems of formal laws, regulations, and procedures, and
informal conventions, customs, and norms, that broaden, mould, and restrain socioeconomic activity and behavior (Black 2002).

1.2 Structure
This report is built up in several chapters. In chapter 1 an introduction of the topic and the
research questions are presented. In the second chapter information about Mozambique and
biofuels is provided to obtain insight in the context of this research. The third chapter
contains the theoretical part of this research, different theories that are relevant for this topic
are discussed. This theoretical chapter forms the basis for chapter 4 where the conceptual
framework will be presented. In chapter 5 the research methodology of this research will be
discussed. Chapter 6 contains the case studies about tobacco, cotton, and cashew. A case
study of Jatropha will be the content of chapter 7. In chapter 8 governance structures that
can be suitable for the production of Jatropha with smallholders will be discussed. Finally,
chapter 9 will form the conclusion respectively the discussion of this research.
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2. Context of Mozambique
In this chapter the current state of biofuel in Mozambique will be discussed. Firstly an
overview of the political, economical and geographical situation of Mozambique will be given.
Secondly the potential of biofuel for Mozambique will be discussed. Lastly an overview will
be given of some recent investments, the potential of biofuel crops and the government
policies in Mozambique.

2.1 Background of Mozambique
To understand the biofuel markets in Mozambique it is necessarily to obtain information
about the context of the country firstly. In this section the geographical, economical and
political characteristics of Mozambique will be discussed

2.1.1 Geographical
Mozambique is situated in the east of Southern Africa. The country is bounded by Swaziland,
South Africa in the south, Zimbabwe, Zambia and Malawi in the west, Tanzania in the north
and with a 2500km coastline to the Indian Ocean. Mozambique is divided in provinces, the
northern region; Cabo Delgado, Niassa and Nampula cover about a half of the total land
(Balzidarai 2005). The central part is covered by Tete, Manica and Sofala provinces. Finally
Ihambane, Gaza and Maputo provinces form the southern part of the country. A map of
Mozambique is presented in Figure 2.
Figure 2 Map of Mozambique

Source: (Abdicate 2008)
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2.1.2 Political
In 1498 Portuguese explorers reached Mozambique where they expanded their settlements
which became the main trading posts and forts on the route to the east. Because Portugal
decided to focus more on the profitable trade with the Far East and the colonization of Brazil
they practiced power through individual settlers who where granted extensive autonomy. As
result of this decision the administration of the country had shifted to large private
companies. The policies of the Portuguese were designed to benefit Portugal and the white
settlers and little attention was paid to Mozambique national situation and their inhabitants.
In 1962 the Front for the liberation of Mozambique (FRELIMO) initiated by several anticolonial political groups was founded. After 10 years of war and major political changes in
Portugal, Mozambique became independent in 1975 (U.S. Department of State. 2009).
When independence was achieved in 1975, the leaders of FRELIMO's military campaign
rapidly established a one-party state with help from the Soviet Union. FRELIMO eliminated
political pluralism, religious educational institutions and the role of traditional authorities.
Furthermore the party started to confiscate the plantations and the factories that were
established and maintained by the Portuguese settlers (U.S. Department of State. 2009).
Because of the Portuguese owners fled out of the country also the know-how and managerial
skills disappeared. This resulted in poorly managed plantations and unprofitable factories
(Castel-Branco, Cramer et al. 2001). As reaction on the economic decline the Mozambique
National Resistance (RENAMO) rebelled against the government which resulted in a cruel
civil war which came officially to an end in 1992 (Brad 2008). Since 1990 their is a multi-party
system democracy where FRELIMO and RENAMO are the two main parties. Beside the
president and his council of ministers Mozambique is subdivided in 10 provinces, 224
districts and 33 municipalities.

2.1.3 Economy
During the civil war FRELIMO used all the economic resources for the fight against
RENAMO. Although the country was in war there was a radical shift in the economic
strategy. The government decided to shift from a state-centered economy to market
capitalism. After the end of the war in 1992 the government pulled back their influence in the
economy. This process of privatization together with liberalization and deregulation resulted
in the privatization of about 1400 companies till 1999 (Castel-Branco, Cramer et al. 2001).
Although Mozambique has no longer a state led economy the influence of the government is
still significant.
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In 2006 Mozambique counted 19,7 million inhabitants with a growth rate of 1,3%, 53.6% of
the adults is illiterate. Mozambique has a gross domestic product of $7.559 billion (U.S.
Department of State. 2009). To get an insight in the economic situation of Mozambique
information about the gross domestic product, the import and exports. In Figure 3 distribution
of the GDP is provided, a remarkable fact is that the agriculture contributes for 21% percent
in this distribution. However more than 80% of the population works in the agricultural sector.
Zílio, Liddell et al. (2008) argued that the reason for this can be found in the low agricultural
productivity and the low international trade in Mozambican agricultural products.

Figure 3 Distribution of GDP

Distribution of the GDP

8%

21%

Agriculture
Industry
Services

40%
31%

Others

Source: (U.S. Department of State. 2009)

Agriculture (annual growth 7.9%): Exports--cotton, cashew nuts, sugarcane, tea, cassava
(tapioca), corn, coconuts, sisal, citrus and tropical fruits, potatoes, sunflowers, beef and
poultry.
Industry (annual growth 10%): Types--food, beverages, chemicals (fertilizer, soap, paints),
aluminum, petroleum products, textiles, cement, glass, asbestos, and tobacco.
Services (GDP; annual growth 4.7%).
Trade: Imports (2006) $2.82 billion. Import commodities--machinery and equipment,
vehicles, fuel, chemicals, metal products, foodstuffs and textiles. Main suppliers--South
Africa, Netherlands, Portugal.
Exports (2006) $2.43 billion. Export commodities--aluminum, cashews, prawns, cotton,
sugar, citrus, timber, bulk electricity, natural gas. Main markets--Belgium, South Africa,
Zimbabwe.
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2.2 Production of biofuel in Mozambique
Due to the abundance of arable land and the positive climate Mozambique is an interesting
country for producing biofuels on a large scale (Batidzirai, Faaij et al. 2006). Mozambique
has a surface of 80 million hectares from which 36 million hectares can be used for
agriculture, i.e. 45% of the total area. Only 11% of this potential arable ground is already
used for agriculture. 99% of the agricultural land is occupied by smallholder farmers (Giller
2006).
Although the economy of Mozambique is growing increasing the country is still heavily
dependent on external support. In 2006, the trade deficit was about 6,5% of the gross
domestic product. On of the most important goods that have to be imported is oil.
Mozambique imports most of the fossil fuels they needed, the total market size was 570
million liters in 2006, the distribution of the different types of fuel are shown in Figure 4. Zílio,
Liddell et al. (2008) argued that due to the high oil prices the amounts of money spend on
importing fuel is increasing. It is important to keep in mind that the author wrote this paper
with the then current background with a rapidly increasing oil price. But nowadays (February
2009) the oil price has fallen and stays around 40 dollar a barrel (Behr.nl 2009).
Figure 4 Distribution of types of fuel consumption in Mozambique in 2006

Source: (Zílio, Liddell et al. 2008)

The company Imopetro imports finished fuel products and sells it to nine large distributors.
PetroMoc and BP are the two major fuel distributors in Mozambique who exploit
approximately 60% of the retail facilities (Zílio, Liddell et al. 2008). Zílio, Liddell et al. (2008)
emphasizes that the fuel consumption for residential use (i.e. kerosene) has declined since
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2000, the increasing fuel prices seems to be the determining factor for this decrease in
consumption. As a reaction on the higher fuel prices households seek to economize on fuel
and shift to other fuels.

2.2.1 Potential markets
The government of Mozambique is promoting biofuels, because they need an alternative for
the fossil fuels. The governments main reasons for promoting biofuels can be found in
uncertain supply of oil, the greenhouse effect, the increase of expenditures on oil, a deficit of
electrical power and only 8% of the Mozambican households have access to power. Zílio,
Liddell et al. (2008) stated that beside the transport sector biofuel also could be used for
residential use.
Although, the Mozambican government claims that the largest part of the production of
biofuel is destined for the domestic market it seems that other countries also have interest in
the biomass produced in Mozambique. Zílio, Liddell et al. (2008) argued that the biofuel
produced in Mozambique could fulfill a part of the domestic demand for fuel but could also
serve the overseas and South-African markets. The author stated that the demand for
ethanol is expected to grow steadily. The USA and the European Union are likely to import
biofuels to fulfill their energy demands. China is concerning a biofuel policy that, when it will
be accepted will cause a strong demand for biofuel. Japan already has made a commitment
to biofuels which can make the country to a big importer, this is strengthened by the absence
of domestic feedstock production. Also the demand for bio diesel is increasing and expected
to continue. The trade in finished bio diesel is lower than the trade volumes in raw oil. Zílio,
Liddell et al. (2008) argued that the European bio diesel industry will import up to 30% the
raw oil which is expected to represents 3 to 5 billion liters in the period 2010-2015.
At the time of writing this report (February 2009) there are uncertainties about the biofuel
policies one Southern African markets which makes it hard to give reliable projections for this
market. However, considering the size of the transport fuel market, South Africa has the
potential to be a significant importer of biofuel. Furthermore Mozambique can expect
competition from other South African countries who will compete to serve the fuel demands
of the Republic South Africa (Zílio, Liddell et al. 2008).

2.2.2 Potential feedstocks
Arndt, Benfica et al. (2008) argued that large investments in biofuels are in process in
Mozambique. Although private companies are investing in large scale plantations the land
remains state owned and the use rights have to be obtained from the government of
Mozambique. In 2006 the government received requests for 12 million hectares of land for
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the production of biofuel crops. A large part of this request is related to the production of
sugarcane and sweet sorghum for ethanol and Jatropha for the production of bio diesel
(Arndt, Benfica et al. 2008). Zílio, Liddell et al. (2008) provided an overview of the feedstocks
that are suitable as biofuel crop for Mozambique. In Table 2 the authors assessed different
feedstocks on agro ecologic suitability, socio economic and environmental impacts, cost of
production, opportunity costs and output per hectare.
Table 2 Assessment of ethanol and bio diesel crops in Mozambique

Feedstock

Argro
Socio
ecologic economic and
suitability environmental
impacts

Ethanol
Maize
Cassava
Sugarcane
Sweet sorghum
Biodiesel
Sunflower
Sesame
Soy
Peanut
Coconut
Cotton
Mafurra
Castor Seed
Jatropha
African Palm

Cost of
production,
opportunity cost and
per-hectare output

+
+
+
+

0
+
+

0
+
+
+

NA
NA
+
+
+
+
NA
+
+
NA

0
0
0
0
+
0
NA
NA
+
0

0
0
0
NA
0
0

Leged: -denotes 'low' or unfavorable' + denotes 'high' or 'favourable' 0 denotes 'moderate'
and NA denotes 'unavailable'

Source: (Zílio, Liddell et al. 2008)

•

Maize is not suitable as a biofuel feedstock because of the competition with food and
high market price.

•

Cassava has a low market price and it is widely grown in Mozambique as a staple
crop. There are logistical problems because cassava is characterized by a rapid
fermentation

•

Sweet sorghum and sunflower appear as suitable and low-cost feed stocks
respectively for ethanol and bio diesel.
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•

Coconut is a widely cultivated crop and holds some potential for bio diesel,
nevertheless the market price is high and the coconut is vulnerable for diseases.

•

Sugarcane has high production costs in comparison with the Republic South Africa.
Nevertheless sugar cane seems to be a potential biofuel crop in Mozambique.

•

Jatropha seems promising although experience with this crop is in its initial phase
and data needs verification. Similar considerations are valid for African Palm.

•

Soy may be attractive, provided there are customers for the press-cake resulting from
the extraction process, due to its low oil yields.

According to Table 2 sugarcane for ethanol and Jatropha for biodiesel are high potential
crops for the production of biofuel in Mozambique. This research will focus on Jatropha
because of the promising claims like smallholder friendly, suitable to marginal lands and low
labor input and the political interest in the crop. Furthermore interest from the government of
Mozambique, private biofuel companies and NGO’s who see Jatropha as a potential for
energy as a cash crop.

2.3 Summary
Mozambique is characterized by an abundance of arable land. This in combination with a
good climate makes Mozambique very suitable for the production of biofuel crops. The world
wide demand for fuel is expected to increase in the future. Besides fulfilling the domestic
demand for fuel, biofuel is also a potential export product for Mozambique. In this chapter a
brief assessment of several types of biofuel crops is presented. The biofuel crops are
assessed on agro ecologic suitability, socio economic and environmental impacts, cost of
production, opportunity costs and output per hectare. Sweet sorghum for ethanol and
Jatropha for bio diesel production seems to be high potential crops.
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3. Theoretical background
In this theoretical chapter different theories that are relevant for analyzing governance
structures in Mozambican biofuel markets. Firstly in section 3.1 the transaction costs theory
and the influence of transaction costs on agriculture in Mozambique will be described.
Thereafter an overview of the different types governance forms that deal with these costs will
be provided. In the third section the concept of contract farming will be described and lastly
the role of producer organization in the reduction of transaction costs will be discussed.

3.1 The role of transaction costs
3.1.1 What are transaction costs?
Transaction costs are important phenomena in economics. Hobbs (1996) described it as “the
costs of carrying out any exchange, whether between firms in a marketplace or a transfer of
resources between stages in a vertically integrated firm”. According to Hobbs (1996)
transaction cost can be divided into information, negotiation and monitoring cost which occur
when a transaction takes place. Information costs consist of expenditures for seeking
information about buyers and sellers. Negotiation costs are related to cost for set up
contracts. To make sure that every contractor sticks to the rules of the contract monitoring
cost have to be made to control each party involved (Hobbs 1996).
Transaction cost economics (TCE) developed by Williamson is based on the assumption that
no contractor does have full information and can behave opportunistically (Douma and
Schreuder 2002). These two assumptions are well known as “bounded rationality” and
“opportunism” (Hobbs 1996) (Williamson 1981). Bounded rationality means that when people
make decisions on a rational way they have not the capacity to oversee all the possible
consequences of their choice. This situation can lead to opportunistic behavior. According to
Williamson opportunistic behavior means exploiting the situation to the disadvantage of the
other partner (Douma and Schreuder 2002) (Simmons 2002).
Due to information imperfection and self interest seeking (opportunistic behavior) transaction
cost economics is generally concerned with complex market exchanges where a small
numbers of buyers and sellers are involved. In a world with full competition and full exchange
of information transaction costs would not exist on a large basis (Menard and Shirley 2005).
According to Williamson “transaction cost economics (TCE) is concerned with the allocation
of economic activity across alternative modes of organization (markets, firms, bureaus, etc.),
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employs discrete structural analysis, and describes the firm as a governance structure (which
is an organizational construction” (Menard and Shirley 2005). According to this theory the
choice of governance structure depends on the kind and size of transaction costs. To
understand the choice for a particular governance structure the transaction needs to be
studied, particularly those characteristics that determine the size of the transaction costs. In
section 2.1.2 an overview will be given of the different forms of transaction costs and
governance structures.

3.1.2 Dimensions of transactions
As stated in section 3.1.1 bounded rationality and opportunism are assumptions for the
Transaction Costs Economics as described by (Williamson 1998). In the classical transaction
cost economics theory three critical dimensions can be discerned:
1. Asset specificity
Refers to the degree of asset specificity of a transaction. Asset specifity means that an asset
can not be redeployed for another purpose without losing value (Douma and Schreuder
2002).
2. Uncertainty
Refers to the for instance technological complexity of a product or service, it is not possible
to have fully insight in all options and consequences (Hobbs 1996).
3. Frequency
Refers to the frequency of the transaction is carried out. It makes a difference if a transaction
takes place every day or every year.
However the classical transaction costs economics is often used in scientific literature it is
not complete. Beside the three point above, Milgrom and Roberts (1992) described two other
dimensions of transactions, namely the difficulty of measuring performance and the
connectedness of the transaction.
4. Difficulty of measuring performance
This phenomenon refers to a situation where the desired performance of a good or service is
predictable, it may be difficult and costly to measure the actual performance. Milgrom and
Roberts (1992) provided an example where the performance of workers in a factory was
poor, due to the difficult of measuring performance it was not clear if the equipment, the
production or the workers themselves the origin where of the problem. The problem with
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measuring performance is a source of transaction costs because it leads to more monitoring
costs which is a trade-off between losing quality or efficiency.
5. Connectedness
The connectedness refers to how the transactions differ in how they are connected to other
transactions in the chain, an example is the “just in time” delivery method often used in
supply chains. When the transactions have a strong connection a strong coordination
mechanism is favorable, the need for such mechanism influences the transaction costs
(Milgrom and Roberts 1992).

3.1.3 Governance structures
Transaction costs are important because they affect the organization of economic activity or
vertical coordination (Hobbs 1996). Williamson one of the founders of the Transaction Cost
Theory refers to governance structures of contractual relation (Hobbs, 1996).
Governances structures can be seen on a continuum, which vary from one side the spot
market to fully integrated firms on the other side. Between these extremes there lie several
alternatives of governance structures, like strategic alliances and formal written contracts.
Williamson describes these intermediate governance forms as ‘hybrid’ structures (Menard
and Shirley 2005). Which governance structure will be used depends on the five dimensions
of transaction cost which were described in section 2.1.2. The transaction cost economics
stated that the choice of governance structure depends on the sum of the total transaction
costs of each particular governance form. According to the theory the structure with the
lowest transaction cost will be used (Hayes, Hayenga et al. 2000).
Benfica (2006) performed a study about income effects in cash cropping for rural areas in
Mozambique. He blended different econometric and economy wide models to assess the
organization of production and trade in cotton and tobacco sectors. He emphasizes the
importance of transaction costs for small holder farmers in poor rural areas. To assess the
transaction costs the author refers to the Transaction Cost Economics theory from
Williamson (1991) and to applied studies from Klein (1995) and Dorward (2001). The author
stated that the choice of a governance structure depends on the characteristics of a
transaction, i.e. the degree of dimensions of transaction costs as described in section 3.1.2
(Benfica 2006). To illustrate the effect of transaction costs on the choice of governance
structure, Benfica (2006) came up with a graph (Figure 5) where Y is a vector of governance
structures i.e. spot markets, contract farming alternatives (hybrids), and vertical integration
and where X is a vector of the characteristics of the transaction costs like the degree of asset
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specificity, the degree and type of uncertainty and the complexity and frequency of the
transaction. From this figure it becomes clear that when the transaction costs are relative
low, spot markets are in favor and when the transaction costs increase more (vertical)
coordinated forms of governance structures as hybrids and vertical integration are more
preferable. This proposition is supported by who stated that in absence of significant
transaction costs spot markets are the most efficient governance structure.

Governance structure

Figure 5 Governance structures and degree of transaction costs

Source: (Benfica 2006)

Governance structures can be discerned on different attributes like type of relationship
(personal or anonymous), duration of transaction (once or repetitive), coordination
mechanism (price or authority) (Ménard 2004) . According to Williamson (1991) the following
three attributes can also be used to distinguish the different government forms: incentive
intensity, administrative controls, contract law regime. The different governance structures
presented in Figure 6 are explained below by identifying the differences between them stated
by Ménard (2004) and Williamson (1991).
Figure 6 Overview forms of governance structures

Source: based upon (Ménard 2004), (Williamson 1991)
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Markets
At Spot markets products are exchanged between multiple buyers and sellers in the current
time period. Instead of negotiation about quality, delivery schedules etc, the price of the
product is the most important attribute of the transaction (Hobbs 2000). Important
characteristics of a spot market are: The anonymous relationship, the once off transaction,
no vertical integration, and the price as main coordination mechanism. An example of a pure
spot is an auction. Spot markets are often used when there is a low level of uncertainty and
complexity; when there is more uncertainty a more formal structure of coordination is
preferable (Hobbs 2000). The difference of a spot- and a personalized market is the
existence of a preferred supplier instead of an anonymous transaction. According to
Williamson (1991) markets are more efficient and effective under the condition of low asset
specificity

and/or when the risk of transaction failure are low than other governance

structures (Dorward, Kydd et al. 2007).
Hybrids
Because the absence in spot markets of negotiations over the product characteristics,
delivery etc. contracts can be the solution for taking away uncertainty. Hybrid forms are more
personal oriented and also use, next to price, authority as coordination mechanism. Beside
the larger repetitiveness of the transaction also the degree of vertical integration is higher
compared to markets. The Hybrid forms distinguished here are multilateral contracting (a
cooperative), bilateral contracting (contract farming) and equity participation (joint venture).
Swinnen and Maertens (2007) distinguished two types of formal contracts, marketing and
production contracts. Marketing contracts are agreements between a contractor and a
grower that specify some form of a price (system) and outlet ex ante. The second contract
form are production contracts, which include more extensive forms of coordination, vary
widely, and additionally include some form of farm assistance such as extension and
management services, inputs or credit supplied by the contractor, etc.
According to an FAO (2007) study about market control in commodity chains, contracts
usually specify the buying price, the quality of the good, the quantity and the time of delivery.
When a production contract is used the contractor can also provide the farmer inputs like
seed and fertilizer, technical advice and additional support. Farming contracts can lead to a
reduction of risk for the farmers by securing a buyer, “fixed” prices, cash in advance and
alternatively the provision of inputs. Contract can also lead to a trade off between risk and
return for the farmers, because they are often facing lower prices than they could get on the
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spot market. FAO (2007) stated that contracts provide an incentive for both parties to have a
longer transaction relationship with each other. When the production of the farmer is geared
to the demand of the buyer the cost of production declines. A pitfall of this phenomenon is
that the farmer becomes less flexible, so the asset specificity increases (FAO 2007).
Vertical integration
Vertical integration is an alternative for shorter or longer term contracting. By vertical
integration firms expand their activities by taking over suppliers or buyers in their supply
chain. This type of forward and backward integration increases the control that the firm has
over his chain partners. In this governance structure the main coordination mechanism is
authority, if asset specificity and the risk of transaction failure are high, Williamson argues
that vertical integration or hybrid structures are more effective and efficient. These structures
are mechanisms to deal with the uncertainty between the two parties and help to reduce the
transaction risks (Dorward, Kydd et al. 2007).

3.1.4 Summary
According to Hobbs (1996) transaction costs can be described as “the costs of carrying out
any exchange, whether between firms in a marketplace or a transfer of resources between
stages in a vertically integrated firm”.

Transaction cost can be divided into information,

negotiation and monitoring cost which occur when a transaction takes place (Hobbs 1996).
Generally there are five dimensions of transaction costs: asset specificity, uncertainty
/complexity, frequency, difficulties in measurement and connectedness of transactions
(Milgrom and Roberts 1992). The transaction cost economics founded by Coase and
Williamson stated that the choice of governance structure depends on the sum of the total
transaction costs under each particular governance form. In this chapter it became clear that
governance structures are forms of organization which can vary between two extremes: on
the one hand spot markets and on the other hand vertically integrated firms. The relation
between the degree of transaction cost and the choice of governance structure is as follows:
when the transaction costs are relatively low, spot markets are in favor and when the
transaction costs increases more (vertical) coordinated forms of governance structures as
hybrids and vertical integration are preferable.
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3.2 Sources of transaction cost in agribusiness
In the previous section the transaction cost economics theory is described. It became clear
that the degree of transaction costs has influence on the choice of governance structures. In
this section the sources of transaction costs described in section 3.1 will be discussed to
explain the difficulties for producers and buyers in transactions. These sources will be
categorized into characteristics of the product, the transaction, and the institutional
environment.

3.2.1 Transaction costs from buyers perspective
Hayes, Hayenga et al. (2000) explain that unique agricultural chains are typically
characterized by a large number of potential suppliers (the smallholder farmers) and a few
large buyers of agricultural products. Due to this large number of transactions the transaction
cost can be prohibitive for the exchange of the goods. Hayes, Hayenga et al. (2000)
distinguished five types of transaction cost that specifically emerge from dealing with a large
number of smallholder farmers.

•

Bureaucratic cost due to managing, coordinating and integrated production
processing and marketing

•

Opportunity cost of time which is used to communicate with smallholder farmers and
coordinate them

•

Monitoring cost of controlling contracts

•

Screening costs linked to uncertainties about the reliability of potential suppliers or
buyers and the uncertainty about the actual quality of the goods.

•

Transfer costs associated with the legal or physical constraints on the movement and
transfer of goods. They also include handling and storage costs, transport costs etc.

3.2.2 Transaction costs from farmer perspective
These different types of transaction cost determine the market participation of (smallholder)
farmers, because farmers will not enter markets when the value of participating is
outweighed by the costs of undertaking the transaction (Reardon, 2005). For modern (food)
systems there are some more transaction costs related to quality, size and delivery. For
Smallholder farmers it is hard to meet these requirements and therefore smallholder farmers
often do not participate fully in agricultural markets (Reardon, Berdegué et al. 2005). The
transaction costs mentioned above are costs from the large buyer perspective and are costs
that have to be made by the buyer to start an exchange. For farmers transactions costs
occur when they want to participate to markets. According to Reardon, Berdegué et al.
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(2005) transaction costs can be household-, farm-, location- and product specific. These
different types of transaction cost for farmers consist of critical factors that will be explained
below.
3.2.2.1 Transaction costs Location specific
Location specific costs are related to the degree of access to production inputs and markets.
High potential areas often have a better transport and communication infrastructure what
result in lower search and information costs. A bad transport infrastructure leads to a longer
transportation time and less access to inputs like seeds and fertilizer. Poor communication
structures can result in not having access to market information and increasing search and
monitor costs (Reardon, Berdegué et al. 2005).
3.2.2.2 Transaction costs product characteristic
Perishable crops are associated with higher transaction costs, and can increase by poor
infrastructure and asset specific investment. For example when a farmer invests in a milk
cooling system, this risk contains a financial risk furthermore the buyer can have
opportunistic behavior. Another facet of crop specific transaction cost is the time between
production and selling. For instance Jatropha which is a perennial, the farmer has to invest
and after three years he can harvest, this means that the farmer has to cope with long
production and sales cycles, this raises the degree of uncertainty. Factors of production
characteristics and their effect on the transaction costs are presented in Table 3.
Table 3 production characteristics and effect on transaction costs

Production characteristics
High labor intensity
Economies of scale
High returns to inputs/
complex management

Effect on transaction costs
Increases supervision costs and requires
captital saving/labor using technologies
Requires high investments and high cash flow to be sustainable;
generally not feasibile for smallholders
Requires effective research and extension,
as well as timely availability of inputs

3.2.2.3 Transaction costs transaction characteristic
Reardon, Berdegué et al. (2005) provided a number of household specific variables which
have a significant impact on transactions costs. Variables like aversion to risk and
uncertainty, social networks and organizations, age, gender, education and intra household
interaction. These variables have influence on the transaction costs for information seeking,
negotiating, monitoring and enforcement. Networks can ensure cooperation between farmers
and can lead to farmer organizations to overcome certain smallholder problems.
According to Reardon, Berdegué et al. (2005) the uncertainty can reduce as long the
smallholder farmers are supported by good information and have access to market outlets. A
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disadvantage from market participation is that prices and demands can fluctuate while small
farmers are unlikely to bear these risks. An overview of transaction characteristics and their
influence on transaction costs in presented in Table 4.
Table 4 Transaction characteristics and their effect on the transaction
Transaction characteristics
High economies of scale in processing
High quality standards
High perishability
High value to weight/volume
Principal market is export
Many potential buyers
Requires processing before final sale

Effect on transaction costs
Leads to the need for scale complementarity
Increases returns to close vertical coordination
increases the costs of not having a stable market,
Increase returns to close vertical coordination
Increases unit transport costs
Tends to reduce number of buyers and risk of default in CF;
quality standards usually higher; greater economies of scale
Increases costs and risk of default in CF
Tends to reduce number of buyers and risk of default in CF

3.2.2 Influence of the institutional environment
Dorward, Kydd et al. (2007) emphasized the existence of imperfect markets in poor rural
areas. He defines this market failure as a situation where the profits from a transaction are
too low to cover the transaction costs and risk. These market imperfections lead to difficulties
with enforcing contracts, high transaction costs and high transaction costs per unit. Dorward
(2005) provided an overview of factors that are hampering smallholder farmers to take
advantage of the increased demand for agricultural products. The main coordination failures
which hinder an efficient market are:

•

Poor roads and telecommunications

•

Poor human health

•

Lack of a well-developed and diversified monetary economy

•

Thin markets for agricultural inputs, outputs and finance

•

Dependence of the economy of these areas on agriculture

•

Weak information on prices and technologies

•

Limited access to inputs and markets and in enforcing contracts

•

Small scale farming in relation with long production and sales cycles

•

Small scale cost intensive input purchases

•

Seasonal finance

The market failures provided by Dorward (2005) form important constraints for smallholder
farmers to engage in markets. These market failures have influence on the transaction costs.
Benfica (2006) distinguished four main categories of factors which can have influence on the
transaction cost in a value chain. These categories are production characteristics,
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marketing/processing characteristics and economic and political factors. Benfica (2006)
provided a list with concepts that can have influence on the transaction costs. On the left side
the author presents the elements and on the right side the influence on the transaction costs.
An overview of the problems and their influence on transaction costs is presented in Table 5.
Table 5 Problems in the institutional environment and effect on transaction costs

Problems in the
institutional environment

Effect on transaction costs

Poorly integrated output markets

Increases procurement costs and marketing costs in general,
Increases returns to coordination
Non availability of necessary production inputs limits reliance,
on spot markets and increases returns on vertical coordination
Raises cost of active vertical coordination especially
contracts negotiations and enforcement
Raises costs of ensuring adoption of new production
technologies/management practices; raises costs of collective action
Increases uncertainty with regard to reliance
in contracts and the use of collateral
May make coordination more difficult: may be easier
to accumulate large tracts of land

Missing input/factor markets
Poor communications
Low literacy/ educational levels
among farmers
Weak property rights enforcement
Weak local government

Source: (Benfica 2006)

Dorward (2005) emphasized that because of the absence of a strong court to resolve
conflicts it is difficult to enforce contracts. Another reason can be the small scale of the
farmers which makes it expensive to start a trial at a court. The difficulties for enforcing
contracts can lead to weak compliance to contracts which results in high uncertainty for both
parties.

3.2.3 Influence of food security
Heltberg, Tarp et al. (2001) provided a regression framework to determine the extent of
smallholder farmer participation in Mozambique. This framework is meant for situations
where transaction costs play an important role and where a large part of the producers are
self sufficient, like in Mozambique. First Heltberg, Tarp et al. (2001) pointed out a two step
decision making process for small holder farmers, the first step is the decision to whether or
not to participate in the market, the second step is the decision of the sold quantity. The
author refers to a study of Jayne (1994) who stated that farmers in Zimbabwe with a food
surplus are more likely to sell cash crops than food deficit farmers. One of the reasons that
farmers produce their own food is the insurance for food security when the food prices
fluctuate extremely. Their reliance on self sufficiency can be explained that food prices are
low around the harvest time and high in the season before the harvest. This fluctuation in
prices will lead to an avoidance of the food market by smallholder farmers (Heltberg, Tarp et
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al. 2001). Heltberg, Tarp et al. (2001) argued that peasant farmers employ a safety first
strategy by planting a certain amount of cassava, for food purpose, as a risk reduction.
Heltberg, Tarp et al. (2001) concluded that a risky environment, lack of farm assets and high
transaction costs are large obstacles for the market integration of smallholder farmers. For
the market expansion of peasant farmer improved technology, access to markets, better risk
management and expansion of capital seems to be crucial. Another important outcome is
that in situations where farmers do not have access to insurance and credit, the farmers tend
to the adoption of safe, low-yielding technologies to reduce production risks. Heltberg, Tarp
et al. (2001) concluded that the key policy implication is to focus on targeted efforts to build
up farm capital, improve market access and diffuse new crop technologies, while also paying
attention to smallholder investment incentives.

3.2.4 Summary
This chapter provided insight in the current problems for smallholders to benefit from
agricultural markets. Through comparing and complementing several studies about
smallholder farmer participation it became clear that the constraints that smallholders are
facing lead to high transaction costs. The constraints can be related to characteristics of the
product, the transaction and the institutional environment.
Transaction costs related to the product have to do with perishability, asset specificity and
long production and sales cycles. Cost related to the transaction can be found in high quality
demands (inter linked transaction), the number and volume of the transaction, and the value
to weight ratio. Constraints in the institutional environment are often related to market
imperfection, like thin markets, the absence of capital, inputs for production, poor integrated
markets, weak property rights, weak government, weak information about prices and
technology. But also poor infrastructure and communication increases the transaction costs
for smallholder farmers. The absence of insurance can lead to a high degree of self
sufficiency what will result in less cash crop production. All these limitations can have a
significant influence on the transaction costs through high, bureaucratic, opportunity,
monitoring, screening and transfer costs.
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3.3 Contract farming
This chapter will discuss contract farming. Contract farming is a hybrid form of vertical
coordination. Contract farming has proven to be a working governance structure in
developing countries as well in western societies. First of all a broad definition of contract
farming will be given. Secondly the different types of contract farming will be discussed.
Lastly an overview of the different contracts between the farmers and buyer will be
discussed.

3.3.1 Definition of contract farming
In previous chapters it became clear that small holder farmers face high transaction costs,
this is one of the reasons that their engagement in markets is quite low. Furthermore the lack
of access to producer inputs as seeds and fertilizer is a reason for the low production and
thus high transaction cost per unit. Dorward (2005) stated that the coordination challenge
facing smallholders is to develop a supply chain system that provide smallholders with
access to the range of pre-harvest services, like production inputs, credit, technical advice.
According to Dorward (2005) this requires non market coordination to deal with the problem
of mutually dependent investments which are held back by market failure and high
monitoring costs.
Simmons (2002) defined contract farming as a system where a central processing or
exporting unit purchases the harvests of independent farmers and the terms of the purchase
are arranged in advance through contracts. According to Key (1999) contract farming is an
institutional response to imperfections in markets for credit, insurance, information, factors of
production, and raw product; and in transaction costs associated with search, screening,
transfer of goods, bargaining and enforcement. According to Simmons (2002) the most
common arrangement in both developed and developing countries is were farmers sell their
products on local or city spot markets where prices are based on purchaser valuation based
on quality and quantity.
On type of alternative arrangement is contract farming and usually involves agribusiness
firms that form alliances with small holder farmers. Often they make agreements with written
or verbal contracts for providing inputs and they offer a guaranteed delivery and predetermined prices (Simmons 2002). Therefore private vertical coordination systems are
initiated by processors, traders, retailers or input suppliers to improve their profitability or
manage risk by diversifying their sources (Swinnen and Maertens 2007).
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By using contracts it is possible to allocate the risk between the producer and the farmer.
Contracting is fundamentally a way of allocating risk between producer and contractor
(Simmons 2002). Bijman (2008) provided an overview of the specifications that often can be
found in contract farming arrangements:

•

The duration of the contract

•

The quality standards to be applied

•

Quality control (when, how, who is responsible, who pays)

•

The quantity that the farmer is obliged or allowed to deliver

•

The cultivation / raising practices required by the contractor

•

The timing of delivery

•

Packaging, transport and other delivery conditions

•

Price or price determination mechanism (such as fixed prices, flexible prices based
on particular (spot) markets, consignment prices, or split prices)

•

Technical assistance

•

Procedures for paying farmers and reclaiming credit advances

•

Insurance

•

Procedures for dispute resolution

According to Swinnen and Maertens (2007) the reasons for the increasing vertical
coordination can be found in on the one hand a demand for high quality and safety standards
and on the other hand overcome problems with unreliable supply and other problems which
are related to a variety of market imperfections. This need for better control of the supply
chain results in an increase of vertical coordination and thus a change in the choice of
governance structure. In Table 6 Swinnen and Maertens (2007) provided an overview of the
most important reasons for farmers to work in a contract farming scheme in the Czech
Republic, Slovakia and Hungary. In the right column figures are showed of reasons for
farmers in Madagascar and Senegal to join contract farmer schemes.
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Table 6 Reasons for contract farming

Source: (Swinnen and Maertens 2007)

3.3.2 Contract farming models
Eaton and Stephard (2001) distinguished five models of contract farming. These models
differ in the type of contractor, the type of product, the intensity of vertical coordination
between farmer and contractor, and the number of key stakeholders involved (Bijman 2008).
1. The centralized model
The centralized model can be seen as the classical contract farming model. In this model a
processor buys products from al large number of small farmers. This model is characterized
by the strict form of coordination which means that they work with controlled quality and pre
harvest determination of quantity. The products that are traded under this model require a
high degree of processing, such as sugar cane, tea, coffee and milk.
2. The nucleus estate model
The nucleus estate model is a variation of the centralized model. Besides sourcing the
products from smallholder farming the firm also has its own production plantation. This
plantation is usually used to guarantee throughput for the processing unit. This model is
mainly used for perennial crops like oil palm.
3. The multipartite model
This model is collaboration between state owned institutions and private company contracts
with farmers. This liberalization process of the African agriculture has been described by
(Dorward 2005). In this model public or private providers of production inputs and services
can be included. When the private and public institutions have a lot of control the degree of
vertical coordination in this model is high.
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4. The informal model
This model is characterized by individual entrepreneurs or small companies who make
arrangements with farmers on a seasonal basis. This model is mainly used for crops that
require a small amount of processing like fruits and vegetables. The success of this type of
contracts depends on the availability of supporting services like producer inputs. In this
informal model the degree of vertical integration is lower than in formal relationships.
5. The intermediary model
This model is characterized by the presence of at least three parties in the contract farming
arrangement. A processor or trader has formal contracts with a collector, who has formally
contracts with a number of farmers. The collector is functioning as a middleman, due to the
absence of a direct link between the processor and the farmers the degree of vertical
coordination is low.

3.3.3 A typology of contracts
Mighell and Jones (1963) have made a distinction in the typology of agricultural contracts,
these contracts differ in their main objectives, in the transfer of decision-rights (from the
farmer to the contractor), and in the transfer of risks (Bijman 2008).
1. Market-specification (or marketing) contract
Bijman (2008) defined a market-specification (or marketing) contract as ‘a pre-harvest
agreement between producers and contractors on the conditions governing the sale of the
crop/animal’. The contract contains agreements about time and place of sales and product
quality. The contract affects a few production decisions of the farmer but most of the decision
rights over farming activities and farm assets are kept by the farmer. The uncertainty of the
producer is reduced by the contractor who offered a market for the harvest. Under a
marketing specification contract the farmer bears most of the risk.
2. Production-management contract
An important difference between a production management contract and a marketing
specification contract is the higher degree of control for the contractor than in the market
specification contract. Under this contract the contractor will monitor production processes
and input usage. Producers have to follow the production methods and inputs imposed by
the contractor. Under the production management contract a large part of the farmer’s
decision rights over cultivation and harvesting practices will shift to the contractor. An
advantage for the producer is a lower market risk.
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3. Resource-providing contract
By a resource-providing contract the contractor provides a market for the product but also the
key production inputs. The shift of decision-rights and risk from the producer to the contractor
depend on the actual contract. According to Bijman (2008) resource providing contracts can
include production-management, where most of the decision-rights and risks will shift to the
contractor. A resource providing contract can also just focus on providing inputs and an
output market. In this case most of the production decisions as well as a substantial part of
the risk is for the farmer. Minot (1986) has discussed how the three different types of
contracts can solve particular transactional problems (when comparing contract farming with
spot market transactions). A market-specification contract can reduce the cost of gathering
and exchanging information about demand, quality, timing and price, thus reducing
uncertainty and the concomitant market risks. By increasing information exchange, a marketspecification contract reduces coordination costs (as compared to spot market trading).
Swinnen and Maertens (2007) only distinguished two types of contracts, the marketing and
the production management contract. The reason for this is the small difference between the
production management contract and the resource providing contract. In both models the
inputs are often provided by the buyer. In this research only the first two types will be used.

3.3.4 The importance of crop characteristics for contract farming
Baumann (2000) argued that contracting is commodity specific. The author refers to a study
of Biswanger and Rosenzweig (1986) who stated that technological conditions and crop
characteristics have influence on the choice for contract farming as most favorable. An
example of crop with special characteristics which have a need for more sophisticated
contractual arrangements are perennials. Perennials need much maintenance and take a
long time to mature, this is why crops such as cocoa, coffee, rubber and palm-oil are grown
under contract. Baumann (2000) also referred to Goldthope (1994) who stated that tropical
perennial tree crops favor organizational structures with a strong hierarchical authority.
According to the author such a vertical integrated structure is needed by large investments,
new crops and dependent and less commercialized farmers. Bauman (2000) provided an
overview of the characteristics of a crop that co-determine the contract system:

•

Perishability: if one cannot store and needs to find a market

•

Bulkiness: high value per unit and economic to transport

•

Permanence: growers of tea/coffee etc. cannot abandon. Locked into relationship
with processor.

•

Processing: need for processing creates dependence which can be exploited
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•

Variations in quality: contracting encouraged where crops vary in quality and quality
is Important for processing. Includes many tree crops.

•

Justifies expensive system to make sure farmers comply

3.3.3 Pros and contras of contract farming
However contract farming seems to have a lot of advantages for both the agro industry as for
smallholder farmers there are also a number of pitfalls. Pingali, Khwaja et al. (2005)) argued
that contract farming is not a new phenomenon, therefore there is a lot of experience and
knowledge available of the problems that arise in this governance structure. For both parties
it is important to be aware of this. An overview of the most important problems is provided in
Table 7.
Table 7 Risks with contract farming

Risk for agro industry

Risk for smallholders

1. Increased transaction costs as the number
of suppliers rises (in respect of transport,
technical
assistance,
quality
control,
administration, etc.).
2. More complex contracts, which, in order to
ensure efficiency, must include a number of
variables (quality, timeliness, price) that are
hard to regulate and can lead to continual
disputes.
3. The risk that contract farmers may sell
their goods to third parties when the price
contracted with the agro-industry is lower
than the price on the market at the time of
delivery.
4. The possibility that inputs supplied by the
agro-industry may be diverted to other uses
than those agreed upon.

1. Manipulation of quality standards in order
to regulate prices and deliveries
2. Late reception of products in order to
reduce the price.

3. Tying one contract to another, which is
less advantageous to the producer, when the
agro-industry acquires more than one
product.
4. Encouragement of concentration on a
single crop, with the corresponding
dependence and vulnerability.
5. Shortcomings in the technical assistance
provided, whose ill effects become the
responsibility of the producer rather than of
the supplying enterprise.
6. Delays in payment or unclear settlements
of amounts due.
7. Favoritism in the allocation of the most
favorable sowing dates.

Source: (Pingali, Khwaja et al. 2005)
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3.3.4 Contract farming compared to other governance structures
According to the author it is important to look seriously in which cases contract farming has
more benefits for firms than other governance structures like spot markets and vertical
integration. Key (1999) stated that contract farming can offer benefits for small producers like
access to markets, technical assistance, inputs and credit. A significant conclusion of Key
(1999) is that when the uncertainty in crop yields or the costs of supervision or contracting
are high a contract farming structure is less favorable and a firm producer could choose
better between a spot market arrangement or for vertical integration. Also when the asset
specificity for the farmers is low and for the firm relatively high, the risk of side selling makes
a contract farming mechanism unfavorable. Key (1999) argued that when the costs of
enforcing contracts are high producer organizations could play a role by lowering the
transaction costs. A producer organization can help a firm with organizing the small
producers in groups witch can result in lower costs for a firm’s input and service costs. The
role of producer organizations in contract farming will be discussed in section 3.4.

3.3.5 Summary
Contract farming is an institutional response to imperfections in markets for credit, insurance,
information, factors of production, and raw product; and to transaction costs associated with
search, screening, transfer of goods, bargaining and enforcement. Under contract farming
contracts are made between small producers and the firms. In contract farming five different
models could be distinguished: the centralized model, the nucleus estate model, the
multipartite model, the informal model and the intermediary model. These models differ in the
type of contractor, the type of product, the intensity of vertical coordination between farmer
and contractor, and the number of key stakeholders involved. Within these models two
different types of contracts can be discerned: marketing contracts and production
management contracts. These contracts differ between their main objectives, transfer of
decision rights and transfer of risk. Contract farming can offer benefits for small producers
like access to markets, technical assistance, inputs and credit but in cases of uncertainty in
crop yields or the costs of supervision and contracting are high a contract farming structure is
less favorable. Producer organizations can have a role in lowering this kind of transaction
costs.
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3.4 Producer organizations
As described earlier in this chapter small farmers can have problems with accessing markets
and acquiring inputs. This section describes the role of producer organization as an answer
on these problems. First of all a definition of a producer organization will be given. Hereafter
the different tasks of such an organization will be discussed. Lastly the main risk and
challenges of producer organizations will be discussed.

3.4.1 Producer organization
According to Penrose-Buckley (2007) producer organizations can be defined as rural
businesses which are producer-owned and controlled organizations which are engaged in
collective marketing activities. The author argued that producer organizations have to provide
benefits to their members and have to cover their cost from their business income to survive
in the long run. Therefore a producer organization has to put his business objectives in front
of their social objectives. Producer organizations have to function as a business that provides
business-oriented services to their members. It is important to keep in mind that however
producer organizations are businesses they can be sponsored by NGO’s governments or
other institutions (Penrose-Buckley 2007). In general the function of a producer organization
is to help small scale producers increase their competitiveness and power in markets. Most
producer organizations carry out other collective services like:

•

collective production

•

collective processing

•

influencing policy makers

The core activity that all producer organizations have in common is that they collectively
market their members produce.

3.4.2 The role of producer organization
As described in section 3.3 contract farming is a common governance structure to work with
small farmers. Buyers setup contracts with farmers about price and quantity and often
provide credit and other inputs. Nevertheless due to their small scale and high risk small
producers are often excluded from such outgrower schemes. Beside that, when farmers are
accepted in outgrowers schemes this can lead to an increased dependency on that particular
buyer and can trap the small producers in an unfair relationship. Producer organizations can
help small producers by having access to outgrowers schemes and defend their interests.
Penrose-Buckley (2007) described four ways how market power can increase:
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•

Increased scale: by bringing the activities of the small producers together they
can lower their business costs and fulfill the quantity and quality demanded by the
buyer easier. Furthermore due to the increased scale they have more bargaining
power and can compete with commercial producers.

•

Intermediation: the producer organization functions as an intermediate between
the small farmers and the buyer. The buyer does not have to do business with all
the small producers and this reduces transaction costs. It is important to keep in
mind that the management of the producer organization also brings some cost.

•

Specialization: Producer organizations enable small scale producers to put their
resources together and divide them efficiently. This can lead to an efficient use of
labor and the development of expertise.

•

Co-operation: when small scale producers work together they can increase their
influence on policies and practices that affect markets. They are more able to
coop with challenges in the market.

Besides overcoming market problems by these four basic principles producer organizations
can offer more benefits for their members. An example of an additional service is the
providing of inputs and access to services. Due to the increased scale it is cheaper and
easier for business or NGO’s to provide inputs and services for the producers. Furthermore
groups of producers, especially when they are official registered, often have a greater
credibility than individual producers. Banks are more likely to provide credit to a registered
organization than to a single producer. An overview of the most common offered services
from producer organizations is presented in Table 8.
Table 8 Services that can be offered by producer organizations

Input supply

Quality control

Processing

Financial services

Co-coordinating production

Trading

Production services

Output-marketing

Retailing

Training
Source: (Penrose-Buckley 2007)
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3.4.3 Risks of producer organizations
Although producer organization can be a successful instrument to overcome market
problems for small producers, there are also some risks and challenges. Penrose-Buckley
(2007) distinguished four main challenges: governance and trust, which has to do with
mistrust between leaders and members, increased profile, which has to do with a business
environment were the producer organization can have tax disadvantages because they are a
business. The two other challenges, internal transaction costs and free riding are discussed
in greater detail.

•

Internal transaction costs: A producer organization is meant to reduce the transaction
costs between the producer and the buyer. Nevertheless there will be internal
transaction costs because of the purchase and distribution of inputs to their members,
collect the produce of each member etc. These costs can easily exceed the benefits,
especially when the organization is poorly managed.

•

Free riding: Producer organizations collects the produce of their members, to
maintain a high quality it is important to monitor each individual since they do not
have an incentive to produce high quality.

Penrose-Buckley (2007) argued that a producer organization has to find a balance between
the benefits of cooperation and additional costs and risks because this determines the
profitability of the organization. A producer organization can only be sustainable when they
provide services to their members and cover the cost of these services.

3.3.4 Summary
Producer organization can be defined as a rural business which is a producer-owned and
controlled organization engaged in collective marketing activities. These organizations can
help small producers to get access to inputs and markets. The success of a producer
organization depends on the ability to keep costs low and the offered benefit for the
members. Although producer organizations seems to be the solution for the problems of
small farmers there are challenges to overcome like internal transaction costs and free riding.
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4. Conceptual design
This chapter contains the conceptual design. This design is based upon the theories that are
discussed in Chapter 3. The relationship between the different concepts which will form the
conceptual design will be described. Furthermore the different concepts will be translated
into operational terms. These concepts and the operational terms form the basis for the case
studies.

4.1 The conceptual framework
In Figure 7 the conceptual design is presented. It represents the coherence between the
different factors that co-determine the contractual arrangement, each factor is explained in a
different section of this chapter. In the literature chapters for each of the factors the important
points and their role in relation with transaction cost are described. From the literature
chapter can be concluded that specific product and transaction characteristics and the
institutional environment have influence on the contractual arrangement.
Figure 7 Conceptual design

Institutional environment
§4.1.1

Contractual arrangements
& Producer organisations
§4.1.4

Transaction characteristics
§4.1.2

Product characteristics
§4.1.3

Source: Based on Dorward 2001

For this research it is important to get insight in the kind of transaction cost that exists and
secondly it has to become clear who bears each particular risk. Loader (1997) performed a
study about assessing transaction costs in food supply chains. His research has similarities
with the scope of this research because he studied an Egyptian potato supply chain where
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smallholders where involved. The objective of his research was to describe the transaction
cost and derive some ways for assessing these costs.
According to Loader (1997) it is important to have an overview of the supply chain before
beginning to asses the different transaction cost in the chain, after this it is possible to
measure the transaction cost in each stage of production. Also Pingali, Khwaja et al. (2005)
argues that for reducing transaction costs in a particular system it is necessary to look at the
whole value chain. To get a good overview of the problem it is important that it is clear how
all the contractual arrangements are determined, what and where the bottlenecks are and
what their impact is on each party involved (Pingali, Khwaja et al. 2005).

4.1.1 Institutional environment
In the literature part of this research it became clear that there is a higher degree of vertical
coordination in agricultural supply chains. Reasons for this can be found in increased
demands for quality and delivery and insurance. Due to market imperfections farmers have
problems to participate in agricultural markets, therefore it is interesting how the type of
arrangement solves these problems. From the literature it became clear that contract farming
is an important tool to deal with these problems by supplying inputs to the farmers. Therefore
it is interesting to know what the facilities are to assist the small holder farmers, and what
kinds of problems are not covered by the contract.

•

Poor roads and telecommunications

•

Lack of capital

•

No access to production inputs

•

No access to production technologies

•

Weak information on prices

•

Low literacy

•

Weak property rights

•

Weak compliance to contracts

•

Existence of corruption

•

Existence of subsidies

•

Weak in enforcing contracts

4.1.2 Transaction characteristics
The first step in assessing transaction cost for smallholder farmers is to get a clear insight in
the supply chain of the specific crop. It is important to know which parties are involved in the
chain and what the tasks are of the producer, the processor and the producer organization
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It became clear that smallholders have problems to access agricultural markets, these
problems have to do with high transaction costs which are related to

•

Frequency

•

Uncertainty

•

Quality measurement

•

Asset specificity

•

Connectedness between transactions

4.1.3 Product characteristics
For each of the actors an overview will be given of the crop specific attributes that codetermine the governance structure. First the production characteristics of the selected crop
will be given, the description will be based on.

•

Perishability

•

Bulkiness

•

Permanence/ asset specificity

•

Variations in quality

•

Small scale farming in relation with long production and sales cycles

4.1.4 Contractual arrangements & producer organizations
In this research five types of contract farming models are described:

•

Centralized model

•

Nucleus estate model

•

Multi partite model

•

Informal model

•

Intermediary model

As stated in Chapter 3 contracts are used for the allocation of risk between the small holder
farmers and the processors. Therefore it is interesting to know which risks each of the parties
face. This research distinguishes two types of contracts:

•

Market-specification contract

•

Resource providing contract
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According to the Chapter 3 this kind of information can often be found in the contracts,
therefore it makes sense to assess the contractual regime of the supply chain on the
following attributes

•

Duration

•

Processors tasks

•

Producers tasks

•

Enforcement and monitoring

•

Quality measurement

•

Price determination mechanism

•

Risk distribution

•

Provided inputs

•

Conflict resolution

•

Clauses for penalties

Beside the contractual arrangements there will also be looked at presence of a producer
organization. In the cases will be a focus on the services for farmers that can be provided by
producer organizations. In this research the following services are distinguished:

•

Input supply

•

Financial services

•

Production services

•

Training

•

Quality control

•

Co-coordinating production

•

Output-marketing

•

Processing

•

Trading

•

Retailing

An important note for this research is that in cases where farmers are obliged to be
organized in farmer clubs initiated by companies these clubs are not counted as producer
organizations. Farmer clubs are only meant as a matter of organization to provide technical
assistance collectively to the farmers. The farmer clubs themselves do not provide services
to their members. Of course in a later stadium these kind of farmer clubs can grow out to
organizations with own services for their members.
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4.2 Summary
In Chapter 3 it was founds that specific product and transaction characteristics and the
institutional environment have influence on the contractual arrangement. The conceptual
design presented in Figure 9 explains this coherence. The conceptual design contains the
theories and concepts that are relevant and therefore will be studied. This design will be
used as basis for the case studies. With the information obtained from the interviews and
other sources the case studies will be formed. According to this conceptual model the cases
will be designed on the four pillars of the model:

•

Contractual arrangements

•

Transaction characteristics

•

Product characteristics

•

Institutional environment
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5 Methodology
In this chapter the methodology of this research will be discussed. The ways of gathering
information, the chosen research strategies and the choice of respondents will be explained.
First the research design will be presented, after that the data sources and the expert
interviews will be discussed. Subsequently the structure of the case studies will be explained.
After that the internal and external validity of this research will be underpinned. For this
research two strategies are used: desk research and case study. These strategies will be
explained and discussed in the two following sections.

5.1 The desk research
Desk research is a common used method to get a clear insight in the current theoretical
situation of a certain subject. Verschuren and Doorewaard (2007) distinguish two different
types of desk research, literature study and secondary research. In the first type the
researcher uses scientific publications that are published by other scientists, the second type
has to do with empirical data sources like statistical sources. To get a clear view on the
current situation in Mozambique a mix of these two types of desk research has been used in
this research. The data from the desk research is used as an input for the empirical part of
this research. Before starting with case studies it was necessary to have a clear insight in the
economic theories about governance structures and transaction cost (Chapter 3).
An advantage of a desk research is that the researcher can have access to lots of data in a
short time. A disadvantage of a desk research is that the data has not exclusively been
written for this research, what can lead to a one sided view on the data. Also relevant data
which is not accessible can form a problem when doing desk research. These problems will
be overcome by using a second research strategy, the case study.

5.2 The case study
The empirical part of the research is a case study. With a case study the researcher tries to
get an in-depth and integral insight in one or more marked out objects or processes
(Verschuren and Doorewaard 2007). Yin (2003) uses the following definition of a case study:
“A case study is an empirical inquiry that investigates a contemporary phenomenon within its
real-life context; when the boundaries between phenomenon and context are not clearly
evident and in which multiple sources of evidence are used” (Yin 2003).
A characteristic of a case study is that a relative small amount of cases will be studied,
because of this small amount the analysis of the acquired data is more on a qualitative
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approach. To secure the depth of the case study researchers often use several ways to
acquire their data. According to Verschuren and Doorewaard (2007) the depth will be
obtained by working with several labor intensive forms of data generation. A pitfall of the
case study strategy is that the researcher is often sloppy and uses biased views to influence
the direction of the case study. These problems can be tackled by creating a clear format for
the case study. Yin (2003) described several methods to increase the internal and external
validity of a case study. One of these methods is the use of method triangulation. This means
that the researcher uses a combination of personal or group interviews, participation
observation, and studying of all kind of publications about the subject. In this research the
method triangulation is used through using different data sources which are described in
section 5.2. Another characteristic of the case study is that the researcher uses a strategic
sampling method instead of a select sampling. In this research the comparable case study
strategy is used. Comparing cases leads to detailed information about the supply chain, the
actors, the demands of the actors and the problems and success factors of the different
governance structures (Yin 2003).

5.2.1 Collecting data
In this section the argumentation for the choice of forms of data that are used in this research
will be discussed. Furthermore the advantages and the way to cope with the pitfalls of each
form are described. Yin (2003) described in his book about performing a case study research
six data sources:

•

Documentation

•

Archival records

•

Interviews

•

Direct observation

•

Participant-observation

•

Physical artifacts

5.2.1.1 Documentation
According to Yin (2003) documentation is a broad concept which has a range from
newspapers till scientific papers. Documents can help the researcher to get insight in the
names of the actors that are active in the field of research. Moreover they can provide details
to verify other sources of evidence. Thirdly the documents can be used to make inferences
that can lead to new questions or insights for further investigation. Yin (2003) argued that the
main function of documentation used for case studies is “to corrobate and augment evidence
from other sources”.
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For this research working papers from the FAO and NGO’s are used to underpin the case
studies. These papers formed a helpful instrument because most of the times they were
applied on a certain crop or/and a certain region. Though this kind of documents seems to be
very helpful, Yin (2003) argued that the researcher must be aware of the fact that these
documents are written for a certain purpose or audience other than those of the case study
being done. In this research documents from different organization are studied to be less
vulnerable for biases. In case of the case study on the cotton sector documents from the
Cotton Institute (Governmental organization) but also from cotton companies are used to be
sure that the obtained information is not one-sided.

5.2.1.2 Interviews
For this research open ended and semi-structured interviews are used. The open ended
interviews had an exploring character and were used in the beginning of the empirical part of
this research. With the contact information obtained from the first series of interviews semi
structured interviews where used to acquire in dept information. Lastly, the main findings of
this research are discussed with three experts. The types of interviews and the several steps
that are taken are described in this section.
Open ended interviews
The goal of performing this type of interviews was to obtain information about the
organization of the supply chains and the relevant problems in these supply chains.
Furthermore the respondents were asked to provide an overview of other persons that could
be interviewed. Yin (2003) argued “that this kind of key informants provide insights to a
certain matter but also suggest sources of corroboratory or contrary evidence”. For the open
interviews respondents were selected who should have a broad insight on the different
supply chains like people from the university, research institutes, the World Bank etc. The
respondents were asked to provide a list with significant contacts in each supply chain which
formed the basis for the other interviews. A list with all the respondents is provided in the
Appendix II. Saunders, Lewis et al. (2007) described this method as the snowball sample
where “information that is provided by the first respondents is used to find new respondents”.
Besides acquiring more contacts the respondents in the open end interviews were helpful to
verify the findings from the literature study. The author argued that the researcher has to be
cautious about becoming too depended on this kind of informants because of the
interpersonal influences. This problem is tackled by using more sources of information than
only the interviews.
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Semi structured interviews
After the open end interviews semi structured interviews were used to acquire a full insight in
the tobacco, cotton, cashew and biofuel supply chain in Mozambique. By using the lists of
contacts obtained from the earlier interviews interesting organizations and companies were
selected. During this selection there were some selection criteria. First of all the respondent
has to work for a relevant actor in the particular supply chain like a company, producer
organization, a NGO or a governmental organization who is active in the chain. A second
important criterion is that the respondent has to work high in the hierarchy of an organization
otherwise there could be problems with confidentiality or a lack of an overview of the supply
chain. The companies were selected on basis of importance (market share) but also on
availability. In this research is assumed that companies with a significant market share can
give a representative visualization of the supply chain.
The interviews were semi structured to secure that all the needed information could be
obtained. The respondents were examined through a questionnaire based upon the results
of the performed desk research. The questionnaire consisted of four different aspects:
transaction characteristics, governance structures, risk management and pricing. The aim of
the questionnaire was to obtain information about the structure of the supply chain of
tobacco, cotton, cashew, biofuel and the way the different actors in these supply chains coop
with risks involved. Yin (2003) described a number of advantages and pitfalls of interview as
data source. According to Yin (2003) interviews can be very insightful because the
respondents are ask how they are perceiving the situation, furthermore it is a targeted
mechanism to get an insight in a situation. Unfortunately interviews also have pitfalls, like
biased views, wrong results due to poorly constructed questions, inaccuracies due to poor
recall, reflexivity, what means that the respondent says what the interviewer wants to hear.
In this research these pitfalls are tackled by interviewing respondents in different positions in
the supply chain. Therefore respondents were selected who were working at companies,
governmental organization, non governmental organization, producer organizations and
experts from the Eduardo Mondlane University and the World Bank in Mozambique. By
interviewing more than one respondent in each supply chain it is possible to make sure that
the questions are clear, in the beginning of the interview period the questionnaire is adjusted
on some small elements to make it more clear for the respondents. Furthermore it tackles the
problem of reflexitively because it is possible to compare the answers of the different
respondents. By comparing and completing the information of the different respondents a
reliable insight in the actual situation can be given. Furthermore the respondents are asked
to give feedback on the questionnaire. To overcome the problem of poor recall of the
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answers given by the respondents a recorder is used to record the interviews. By using a
recorder it was possible to work out the interviews in the original form without losing essential
information.

5.2.1.3 Archival record
During the interviews the respondents were asked if they had some interesting documents
like production figures, formats of contracts etc. Yin (2003) described this kind of information
as archival records, the author argued that this kind of information can be highly quantitative
which can have as result that the researcher considers this automatically as accurate.
Therefore it is better to use archival records in conjunction with other information. In this
research this type of information is used to complement information obtained from the
interviews or as foundation for the choice of respondents.

5.2.1.4 Observation
To acquire some additional information for the case studies field trips are made for this
research. This kind of observation can range from formal to causal data collection activities
(Yin 2003). For this research a biofuel plantation is visited where Jatropha is cultivated as a
biofuel. Beside the field visit informal observations were made during the interviews at
companies and other organizations. For instance the visit to a producer organization in a
remote area in Mozambique will underpin the problems with poor roads and
telecommunication for the local farmers. These observations are used as part of the
triangulation process.

5.3 Validity
5.3.1 Internal validity
The internal validity in this research is safeguarded by using different data sources for each
case study. The results of the several interviews did not conflict with each other or with the
used literature. Furthermore an expert group is used to justify the main findings of this
research.

5.3.2 External validity
This research did not focus on cultural aspects or other aspects that are heavily related with
the situation of a single country. Therefore the findings of this research can be used for all
other developing countries.
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6 Case studies
In this chapter the case studies of cashew (section 6.1), tobacco (section 6.2), cotton
(section 6.3) are presented and discussed. Each case is built up on the following four
aspects which were explained in the theoretical chapter 3 and were used in the conceptual
framework in chapter 4.
1. Transaction characteristics
2. Product characteristics

3. Institutional environment
4. Contractual arrangements
These cases will be used to get insight in existing cash crop supply chains which can form
input for chapter 7 and 8 about Jatropha for biofuel and designing governance structures for
Jatropha.

6.1 Cashew
In this section the supply chain of cashew will be discussed. First an introduction of cashew
with respect to the history, the companies involved and the amount of production will be
given. After this the influence of the institutional environment on the supply chain will be
discussed. Than the transaction and product characteristics, contractual arrangements, and
the role of producer organization will be discussed. The supply chain which is described in
this chapter represents the organizational structure of the cashew sector in Nampula
province which has a long history of cashew cultivation and production.

6.1.1 Introduction cashew
Cashew has a long history in Mozambique where the crop was introduced in Africa from
South America in the 16th century. In the 19th century the Portuguese entered the cashew
business to produce alcoholic beverages from the fruits of the cashew trees. Together with
the start of South African mining activities which resulted in capital investment in the
Northern Mozambican ports and markets, this was the beginning of the commercial cashew
production. In the 20th century under the Portuguese regime plantations were established
and Mozambique became one of the worlds leading cashew producers. The shadow site of
the success was that the colonial production was achieved by forced cultivation, poor
working conditions for the Mozambican people and other social sacrifices (Brad 2008).
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At the peak of Mozambicans cashew production 200.000 tons per year were produced and
17.000 workers were employed in fourteen large factories. The definitive fall of the
Portuguese era (1975) meant the decline of the Mozambican cashew industry. The
FRELIMO nationalized the plantations and the processing plants, this together with the civil
war (till 1992) brought the cashew production down.
After the war the production of cashew was slowly increasing. The government realized that
large processing plants were needed to attain a structural improvement of the production. In
order to stimulate investments in domestic process facilities an export tariff on raw cashew
nuts was introduced in the beginning of the 1990’s. In1995 the World Bank demanded from
the government an abolishment of this tax in order to improve the revenues of the
smallholder farmers. The World Bank argued that farmers would be better of with world
market prices (Brad 2008). What followed was a domestic scarcity of raw cashew nuts which
resulted in closure of the main cashew processing plants and thousands of employees who
lost their jobs. In July 1999 the government introduced the export tax again (Africa Business.
2009).
According to Mole (2000) the farmers who grow cashew have to be divided into two groups.
The first group has relatively less land and trees but no lack of labor, in contrast the second
group owns more land and trees but do not have enough labor to engage in more profitable
cashew cultivation technologies. The author stated that high tree density in combination with
the allocation of labor on the wrong time in the growing cycle seems to be a critical factor for
the low productivity. The reason for the low allocation of labor to cashew can be found in the
conflict between cashew tree management and disease control on one side and the activities
needed for growing food crops on the other side. Mole (2000) argued that the lack of
reliability on rural food markets, cash earning opportunities and low economic incentives for
cashew producers forces farmers to give a higher priority on growing food crops. As result of
this the activities required for a high cashew yield are shifted to later in the agricultural
season. Mole (2000) stated that higher cashew yields require improved technologies and
management practices in combination with stronger institutional investments in infrastructure
and more research and extension services.

6.1.2 Companies involved
In Table 9 a list is presented of the main cashew processing firms in northern Mozambique. It
is noticeable that most of the factories listed below are established in the past decade. The
reason for this can be found in the stimulation of the domestic production with an export tax
on raw nuts as part of the cashew policy implementation of the government. In 2007 the
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cashew processing plants processed over 60.000 tons of cashew while 32.000 tons of raw
cashew nut was exported. The total value of the sales of cashew in 2007 exceeds $40
million.
Table 9 Cashew processing in Nampula province

Name of factory

Location Year founded Number of employees

Miranda industrial 1
Miranda industrial 2
Miranda industrial 3
Africaju Lda
IPCCM
Moma Caju
Alexim Lda
Condor caju 1
Condor caju 2
Mauricaju
Olam
Gan lda.

Namige
Angoche
Meconta
Namialo
Murrupula
Mecone
Luluti
Nametil
Anchilo
Napaco
Monapo
Mecua

2002
2004
2004
2003
2003
2004
2004
2005
2008
2005
2005
2008

1.493
210
223
112
203
1.088
x
x
1.095
x

Source: (Mole 2000)

6.1.3 Institutional environment
In the cashew supply chain poor roads and telecommunications results in high costs to
collect the cashew nuts from the farmers who are fragmentized. The distance of the producer
to the firm influences the price paid to the producer to compensate the firm for the high
transportation costs. Another problem is the illiteracy of the farmer what results in low
information on prices. Low access to technical assistance with low education of the farmer
can result in bad agricultural practices (Rakesh 2008). The lack of credit makes it hard for
firms to finance new processing plants. For smallholders it is difficult to get credit for the
expansion or renewing of cashew trees. Weak compliance to contracts results in problems
with providing production inputs to farmers by the cashew industry. The risk of abuse of
inputs or side selling of the cashew makes it too risky for the cashew companies to provide
production inputs (Matule 2008). Due to these problems the cashew industry in Mozambique
is not able to grow rapidly.

6.1.4 Transaction characteristics
The supply chain of cashew is presented in Table 9 and works as follows: smallholder
farmers are the most important producers of cashew in Mozambique. In general they own 5
to 10 cashew trees, the process of buying and selling of the nuts begins when the
government declares start of the harvesting season. In the harvest seasons the traders
become active, trader three works as a collector and collects the cashew nuts by visiting the
farmers who offer the cashew nuts in bags along the road. Collecting the cashew nuts is
labor intensive that is why there are approximately 600 collectors. After collection the cashew
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is sold to the next trader who sorts and stores the cashew, most of these warehouses have a
capacity of 50 to 100 ton. Finally trader two sells the product to trader one who exports the
crop or sells it to a processor (Rakesh 2008). Matule (2008) argued that the traders between
the farmers and the exporter and processor can be formal companies or informal traders who
operate as a middleman. Beside this supply chain there are also large commercial farmers
and small producers who are contracted by large buyers, they sell the cashew direct to the
export traders and processors. Matule (2008) estimates this alternative supply chain on 1015% of the total cashew market. In most cases the small producers are organized in
producer organizations to increase the scale of the production what makes them more
attractive as supplier. Another actor in the supply chain is INCAJU which is established by
the government. INCAJU is a public organization who supports small producers, firms and
exporters and processors of cashew. The general aim of this organization is to increase the
production of cashew by supporting the cashew supply chain. In the cashew supply chain are
also NGO’s involved. NGO’s like TechnoServe, World Vision, CARE, ADRA, CLUSA support
farmers by helping them organizing in groups, providing technical assistance and education
(Mole 2000). The cashew sector is Mozambique has shifted from a intermediary model with
farmers, traders and companies to a multi partite model where the governmental institution
(INCAJU) has a strong position in the supply chain. INCAJU provides several services to the
smallholder farmers which will be described in section 6.1.7.
Figure 8 Organization of cashew supply chain

Source: (Rakesh 2008)

Frequency
After the harvest of the cashew the farmers offer the raw cashew nuts to traders or
directly to the export traders and processors. With respect to the harvest cycle of cashew
the transaction takes place once a year.

Linking smallholders to bio-energy markets -MSc Thesis - Sander van Baren – Wageningen University

59

Uncertainty
There are no specific contracts between small farmers and the traders. There is much
uncertainty about prices and quality and quantity. According to Matule (2008) the demand
for cashew nuts is increasing so in general there is always a buyer for the crop. This
constant demand for cashew nuts results is good prices for the farmers which causes a
low market risk for them. The production risk for small producers is related to the rainfall
during the year. Also extreme weather conditions like typhoons can reduce the amount of
harvested cashew. Furthermore the cashew trees can be affected by diseases.
Quality measurement
The Mozambican ministry of agriculture has formulated regulations on quality standards,
quality measurement, licenses for companies, penalties and fines and conflict resolving.
According to this regulation the quality standards of cashew on the producer level divides
the nuts into three categories: small, medium and great. To what class the cashew
belongs can be determined by counting the nuts per kilo. Further quality aspects are
related to maturity, humidity, etc. (MINAG 2005). For cashew processors a constant
quality of the cashew nuts is important for the efficiency of processing. Therefore the
quality of the cashew nuts is measured in different stages of the value chain. Matule
(2008) argued that the quality standards become stricter during the different stages of the
supply chain. INCAJU provides information about quality standards and price and market
information to the producers.
Asset specificity
Because the quality standards of cashew nuts are clear and the quality requirements do
not vary a lot between the different processors and exporters farmers do not have to
make special investments for doing business with a particular buyer (Matule 2008).
Connectedness between transactions
One of the most important reasons for having quality standards throughout the supply
chain is the large amount of cashew that is reserved for the export. To have an export
quality crop it is necessarily to have a constant high quality. Furthermore a constant
quality leads to more efficient processing which results in a competitive price for the
cashew (Martin 2008).
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6.1.4 Product characteristics
Cashew is low perishable crop, so when producers harvest the nuts they can store their
produce easily till the traders come to collect the nuts. Furthermore cashew is a perennial
tree, which means that there is a quite constant amount of trees from which cashew can be
harvested every year. Nevertheless the quantity and quality depends on the amount of rain,
weather conditions and the existence of pest and diseases. According to Mole (2000)
cashew trees reach their top production between 25 and 30 years. Because of the lack of
replanting the stock of cashew trees in Mozambique has aged and the productivity has
declined. An important characteristic of a perennial is the time between planting and
harvesting. In the case of cashew it will take at least five years after planting to the first
harvest. Therefore producers are not likely to renew the cashew trees because they have to
invest in new trees without having returns in the first years. As reaction to this problem
INCAJU invests in nurseries to produce seedlings which will be provided to producers for
free or for a reduced tariff (Matule 2008).

6.1.5 Contractual arrangements
The prices of cashew are determined at the international cashew nuts market. Cashew
prices are volatile and strongly related to the amount of cashew produced in other countries
like Brazil, India and Vietnam. The prices of cashew paid to the farmers can vary during the
harvest season. INCAJU provides market and price information to farmers so that they are
able to sell the cashew at a good price (Matule 2008).
Beside contracts between commercial cashew farmers and companies formal contracts
between small farmers and companies are not common. For small producers the cashew
market is a spot market where price is the most important coordination mechanism.
According to Matule (2008) the amount of contracts between companies and groups of
smallholder organized in a producer organization is increasing. These contracts are
marketing contracts which are pre harvest agreements about selling the harvest to the
particular company. Matule (2008) argued that contracts with small farmers are only possible
when they are organized so that they can offer their harvest collectively.
According to Rakesh (2008) the quality of cashew in Mozambique is not high and it could
improve when the farmers would invest in new trees, and have access to technical
assistance and production inputs. Companies are not likely to provide the inputs because of
the large number of traders side selling would be a big problem. The trend is that quality
becomes more important due to product requirements from the main export markets,
nevertheless there is not a good price to quality ratio so the farmers do not have clear
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incentives to increase the quality of the cashew (Rakesh 2008). The farmers sell their
product to the traders that offer the highest price in cash money. The farmers do not face a
market risk because the high demand on the world market.

6.1.7 Producer organizations/ Public institution
Cashew producers can rely on the support of farmer associations. Among these associations
three types can be distinguished: small organizations who offer support only for cashew,
medium size organizations who support farmers with cashew but other crops as well; and
one large public institution that supports cashew producing farmers: INCAJU (Matule 2008).
Because INCAJU has a strong position in the supply chain and act as a producer
organization, this section will discuss the role of INCAJU in the cashew industry.
The production of cashew was declining for years in Mozambique. In response to this the
government started a plan to recover the cashew industry which fits in the privatization and
market liberalization strategy. One of the measurements was the establishment of INCAJU to
increase the production of cashew by supporting the cashew supply chain. To promote the
local processing of cashew the government introduced an export tax of 18-23% on raw nuts.
The revenues of this tax are used for the improvement of cashew production (Research,
Nurseries, pests and disease management and extension services) and for investing in
cashew processing firms. INCAJU provides the following services to cashew producers:
Table 10 Services provided by INCAJU

Input
supply

Quality control
Yes

Processing
No

No

(Seedlings)

Financial
services

Co-coordinating production
Yes

(Market and price information,

Trading
No

Yes

Collection points, Organizing farmers,

(Credit)

Bargaining with companies)

Production
services

Output-marketing
Yes

Retailing
No

No

(Spraying)

Training

Yes

(Education)

Another important task of INCAJU is training of local producer organizations. They teach
farmers how to organize themselves in groups. Like the cashew industry INCAJU also face
the problems with abuse of inputs, therefore INCAJU outsourced the spraying to a third
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party. They hire farmers or small entrepreneurs who apply the chemicals on the land of each
single farmer. The sprayer gets the chemicals from INCAJU but does not have to pay for it
immediately. With the money earned from offering his service to farmers he can pay back his
debt (Matule 2008). With this arrangement the public institution minimize the risk of miss use
of inputs and small producers can have access to inputs.
To reduce the search cost for companies and small producers INCAJU provides collection
points in the harvest season. With this collection points farmers have the opportunity to sell
their harvest collectivity which makes it more interesting for companies to do business with
them. Initially banks were not willing to finance the cashew sector therefore INCAJU
established a guaranty scheme funded by the export task. They are aiming to share the
financial risk between the public sector, banks and the private sector by guaranteeing up to
80% of the loan amount. This leads to more access to credit for small producers and
companies against a lower interest rate than usual (Matule 2008).

6.1.8 Summary
The cashew sector in Mozambique has shifted from a intermediary model to a multi partite
model. The most important actors in the supply chain are small farmers, traders, cashew
companies and the governmental institution INCAJU. INCAJU provides technical assistance,
production inputs and education to the small farmers. The Mozambican cashew sector works
as a spot market with price as important coordination mechanism. Besides for large
commercial farmers contracts between farmers and companies are not common. Contracting
for small farmers can only be possible when they are organized in producer organizations. In
the case of contracting a marketing contract is the most common form of contract.
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6.2 Tobacco
In this section the supply chain of tobacco will be discussed. First an introduction of tobacco
with respect to the history, the companies involved and the amount of production will be
presented. Secondly the supply chain will be described on transaction and product
characteristics, influence of the institutional environment and the contractual arrangements.
In the last section of this section the role of producer organizations in the tobacco supply
chain will be discussed. The supply chain which is described in this section represents the
organizational structure of Mozambique Leaf Tobacco (MLT) in the provinces Manica and
Tete. For decades this is one of the most important regions for growing tobacco.

6.2.1 Introduction tobacco
The cultivation of tobacco began in the late 1990’s and increased due to the collapse of
Zimbabwe’s tobacco sectors (Boughton, Mather et al. 2007). The tobacco production from
1997 till 2006 is presented in Figure 9.
Figure 9 Production figures of tobacco in Mozambique

Harvest in tons x1000
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Source: (Gouveia 2007)

Gouveia (2007) stated that as a result of the increased production and the expansion into
more areas of the country the number of farmers involved increased from 6.000 in 1997 to
approximately 150.000 in 2007. Gouveia (2007) argued that the increase in production of
tobacco has resulted in income improvements for small producers. The farmers have shifted
from mainly subsistence farming to a cash crop situation where they are able to buy food,
clothing etc. from the income generated by the sales of tobacco. Also the demand for hired
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labor increased, this improved the skills of the employees that can be used for the production
of other crops.
According to Gouveia (2007) the food security is enhanced for the smallholder farmers in two
ways. First, because the input packages provided by some companies include fertilizers and
maize seed for 0.5 hectare. The yields for maize increased due to the improved agronomic
skills of the farmers and the tobacco-maize crop rotation which let the maize benefit from the
fertilizer residuals from the previous tobacco fields. Secondly, in periods of food shortage the
tobacco farmers can buy food with their income from tobacco. Tobacco has proved to be
more profitable on average for small farmers due to higher world market prices of tobacco
relative to cotton.

6.2.2 Companies involved
In 2004 the number of tobacco growers in the country was estimated at about 120.000.
Almost 40% of them are operating in Tete province. According to Benfica, Zandamela et al.
(2005) in 2004 there were two main tobacco companies in Manica and Tete province,
Mozambique Leaf Tobacco (MLT) and DAIMON. Due to several reasons DAIMON decided
to quit the Mozambican tobacco market which resulted in a monopoly position for MLT in
Tete and Manica (Benfica 2008). Since the tobacco sector in Mozambique is regulated by
the government, companies are only allowed to buy tobacco from farmers when they have a
concession of the government to promote tobacco in a specific region. Grupo Tobaco (2007)
provided a list with the total production of tobacco per company for the year 2005/2006. From
this numbers in Table 11 can be concluded that Mozambique Leaf Tobacco has a market
share of at least 23% of the total tobacco market in Mozambique.
Table 11 Involved companies with their market share

Company Hectares
AFL
JFS
MLT
DIMON
CANAM
Total

Prod. (ton)

19.749
23.507
17.910
12.650
1.210
75.026

ton/total

14.303
22.889
13.647
8.000
1.085
59.923

24%
38%
23%
13%
2%
100%

Source: (Grupo Tobaco 2007)

6.2.3 Institutional environment
Poor roads and telecommunication, low literacy and education of farmers and weak
compliance to contracts seems to be the biggest problems to deal with for the company
(Murciel 2008). Poor roads makes it expensive to transport the tobacco from the small
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producer to factories, it is expensive to offer services like technical assistance and production
inputs to small farmers. Low literacy and education of small farmers results in little
knowledge about the production practices for tobacco and problems with understanding
written documents (Numes 2008). Furthermore small producers have poor access to credit
and input facilities which make it difficult to hire labor, expansion of tobacco field or acquiring
inputs. Weak compliance to contracts results in side selling of tobacco and miss use of
inputs.

6.2.4 Transaction characteristics
The Mozambican tobacco sector works according to the centralized model. In this model the
tobacco processor buys the tobacco from a large number of small farmers. By providing
production inputs and field technicians for technical assistance the tobacco companies have
strict coordination in the supply chain. The tobacco sector in Mozambique is organized
trough a concession system regulated by the Mozambican government. This results in
separate regions where only one company has the right to buy tobacco from producers.
MLT received 99% of their supply by smallholder farmers who produce 0.25 hectare each
which an average of 250kg a farmer. The other 1% is filled up by a few large commercial
farmers who are mainly active in Manica province. An overview of the tobacco supply chain
for MLT is presented in Figure 10.
Figure 10 An overview of the supply chain of tobacco
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The farmers have to bring the wilted tobacco to collection points from where it will be brought
to processing facilities of MLT. An important element of the outgrower strategy of MLT is the
organization of small producers in clubs. The producers are obliged to be organized in clubs
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of in general 5 to 15 farmers, because the costs are too high to do business with a single
farmer. The farmer clubs are used as a matter of organization for providing technical
assistance and supervision. The clubs are formed based on the community where the small
producers live in. MLT tries to select the farmers who can be trusted by contacting the
community leaders (Murciel 2008).
Frequency
Small producers offer their harvested tobacco once a year, large commercial farmers up
to 3 times a year. The smallholders bring the tobacco in bags to the collection points of
MLT. After the grading the tobacco is packed in bags and is labeled to trace the
farmer/region and to determine the quality. The payment will take place at the collection
point where the farmers receive the payment in cash immediately after the deduction of
the inputs they received (Murciel 2008).
Uncertainty
In principle there is no market risk for small producers because MLT has the duty to buy
all the tobacco from the farmers who are involved in the outgrower scheme. The prices
for tobacco are set by the government around the start of the planting season.
Farmers face production risk because the crop is vulnerable for diseases and extreme
weather conditions. According to Murciel (2008) MLT compensates the farmers in these
kind of cases to bind the farmer to MLT. MLT can estimate the likelihood of a low
production due to environmental issues because they monitor the cultivation closely
(Gemelli 2008). Another problem is food security which can cause problems when the
farmer puts to much effort in the cultivation of tobacco instead of food crops. MLT
promotes the cultivation of food by providing food crop seeds and some technical advice
about the production of these crops. On average a farmer puts 1/3 of his labor time in
food crops and 2/3 in the production of tobacco (Numes 2008).
Quality measurement
The quality of the tobacco is measured on different stages in the supply chain. Field
technicians from MLT visit the producers to ensure that the right agricultural practices are
used, like clearing the field, planting and spraying according to the company standards.
The second quality measurement takes place at the collection point where the farmer
delivers the tobacco to MLT on a pre agreed time. The tobacco is graded by an employee
of MLT. After this the farmer has to agree with this grading, otherwise he has to switch
the composition of the tobacco so that his bag contains a more uniform quality. Although
there are about 27 different grades of tobacco which vary from 0,80$ to 2$, farmers seem
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to have a good insight in the different quality standards. This is because the advice of the
leaf technicians and the extension services of producer organizations, also at the central
point where the grading takes place examples of the different varieties of tobacco are
available so that it can be compared with the tobacco the farmer brings in (Arnhando
2008). MLT is now working with a computer system where each registered tobacco
farmer has his own identification tag. In this tag information can be found about the
amount of inputs he received, the size of his land and the quality and quantity of the
tobacco. This data is uploaded to the central computer system in the head office of MLT
so that they have a better estimation of their supply (Gemelli 2008).
Asset specificity
Because of the concession system farmers are not able to sell the tobacco to other
buyers. This makes tobacco for small producers asset specific. Farmers are not obliged
to produce tobacco every year, they can choose if they wan to join the outgrower scheme
by signing a contract. Furthermore farmers only invest labor for the tobacco because all
the inputs are provided by MLT and will be deducted from the price paid to the farmers.
Beside that MLT has the duty to buy the entire harvest at a pre fixated price.
Connectedness between transactions
Because of the high export quality standards of tobacco MLT has to secure the quality of
the raw tobacco. Therefore MLT provides the farmers with credit, seeds, chemicals,
fertilizer and technical assistance. Also the field practices of the producers will be
supervised by MLT. The foreign buyers of the tobacco required a high and uniform
quality, clean tobacco. According to Numes (2008) it is hard to implement Western quality
standards in a country as Mozambique. In addition on the high quality standards Philip
Morris, the main buyer of the blends, puts a lot of pressure on the tobacco companies to
use the good agricultural practices for taking their social responsibility.

6.2.5 Product characteristics
Tobacco is a labor intensive crop and it also needs fertilizer and chemicals. Besides that
there are some field practices like pruning and weeding that need to be followed strictly for
getting the right quality and quantity (Benfica 2008). If stored well the wilted tobacco is not
very perishable. The quantity and quality of the tobacco varies over the seasons because of
the sensitivity for weather conditions. Because tobacco is an annual crop farmers can decide
every year if they want to plant the crop. If the price is to low compared to other crops some
farmers are likely to produce something else. Normally farmers do not have access to
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markets to sell another crop but when prices of other crops increase rapidly all kind of traders
will show up (Arendsen de Wolff 2008)

6.2.6 Contractual arrangements
The tobacco sector in Mozambique works according to the centralized model. To be sure of
a constant quality and quantity of tobacco MLT contracts the farmers with resource providing
contracts. This means that MLT provides technical assistance and the required production
inputs as seeds, fertilizer and chemicals to the farmers. MLT organizes the small producers
in groups to monitor them easier and to provide technical assistance and production inputs.
The contracts are formulated by MLT, the ministry of agriculture and the producer groups.
Although the farmers work in groups the contracts are signed individually. The contracts
between a single producer and MLT are simple, the farmer has to promise that he sells his
harvest only to MLT and will pay back the credit for the inputs. MLT promises to buy the
entire harvest and provide inputs or credits to the farmer. Generally production practices are
not special mentioned but in the contract is stated that the farmers have to follow up the
orders of the technicians of MLT. Beside these contracts there is a tobacco regulation
provided by the government. In this regulation the rights and duties of the parties involved,
several taxes and an arbitrage commission for conflict resolving are described (Grupo
Tobaco. 2007).
The price is attached to the contract as a separate clause and is determined each year at the
beginning of the season. The government of Mozambique is also involved in the price setting
which is done yearly by a minimum price which has to be paid to the farmers. For the
tobacco companies it is possible to bargain about this minimum price (Numes 2008). The
biggest concerns of the company are the misuse of inputs, nonpayment of the inputs and
side selling of the product. The company tries to tackle this problem through paying a
premium to the farmer clubs when they arrange to pay back all the inputs they received. By
paying this 5% bonus farmers seem to be more likely to honor the contract and farmer clubs
have to screen their members constantly, nevertheless side selling has a strong correlation
with higher price in the neighbor countries or districts (Murciel 2008).
The company monitors the cultivation process constantly so they can judge the reasons of
an eventually low harvest. After delivering the inputs the company starts monitoring the
cultivation process. MLT has several technicians in the field who give training to farmers and
monitor if they produce the tobacco according the production standards of the company.
(Murciel 2008).
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6.2.7 Producer organizations
As described in the literature part of this research producer organizations can play an
important role in providing access to markets for small farmers. Unfortunately there is an
absence of strong farmer associations in Mozambique. Many of these organizations are
founded by foreign non governmental organizations but after a while when the NGO pulls
back its assistance it seems to be hard to maintain a sustainable organization (Stefano
2008). Although tobacco farmers are organized in farmer clubs by companies as a matter of
organization to provide technical assistance collectively they are not counted as producer
organizations in this research. In the supply chain of tobacco in the selected region there is
one big producer organization effective called UDAC and which is mainly operating in the
Manica province.
UDAC is a farmer association with about 5000 members who are mainly producing tobacco,
beans, paprika, chilli, cotton, maize, sunflower and soy. UDAC acts like an intermediate
between the farmers and the buying companies and represents the interests of their
members. In the case of tobacco UDAC promoted the cultivation of tobacco in the Manica
province when DAIMON tobacco company decided to quit the Mozambican market. UDAC
established collection points to make it more attractive for MLT to do business in this region
(Arnhando 2008).
Table 12 Services provided by UDAC

Input supply
(Fertilizer,

seeds

Quality
food

Yes

control

Processing
No

No

crops)

Financial services
(Credit)

CoYes

coordinating

Trading
No

No

production
Production services
(Ploughing, transport)

OutputYes

marketing

Retailing
No

No

Training
(Education)

Yes

UDAC puts effort in bargaining with MLT about the transport cost they charge to the tobacco
farmers. In the region where UDAC operates are about 2.500 tobacco farmers of whom
1.859 are member of the farmer association. UDAC provides their members technical
assistance and training in addition on the services of MLT. Members have to pay a
membership fee. They also supervise the process of grading at the collection points.
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Arnhando (2008) argued that farmers who are not participating in the producer organization
do not believe in the effectiveness of such organizations or they do not want to loose their
independency. Although bargaining is also benefiting non members, UDAC prevents itself
from free riding by providing the technical assistance only to members. The farmer
association also provides seeds, fertilizer, chemicals and credit but this is mainly for the other
crops (Arnhando 2008).
UDAC secure the food security for farmers when the food crop harvest is too low, they buy
food in other areas and sell it to their members. To prevent itself for misuse of inputs UDAC
monitors the way the farmers use the inputs by having technicians in the field, every
technician has to supervise 10 to 40 farmers (Arnhando 2008).

6.2.8 Summary
The cultivation of tobacco began in the late 1990’s and increased due to the collapse of
Zimbabwe’s tobacco sectors. The Mozambican tobacco sector works with a concession
where companies have the exclusive rights to promote tobacco in a region. The Mozambican
tobacco sector works with a centralized model where the processing companies buy the
largest part of the tobacco from small farmers. Because tobacco requires strict procedures
during the cultivation, resource providing contracts are common to ensure the quality of the
crop. With this type of contract the coordination of the company is strict. In the supply chain
the tobacco board, part of the ministry of agriculture, helps by defining a minimum price and
conflict resolution. Although tobacco companies provide technical assistance, producer
organization UDAC gives additional training to farmers. Beside that they bargain with the
tobacco companies about the transport costs that are charged to the farmers.
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6.3 Cotton
In this section the supply chain of cotton in Nampula province in Mozambique will be
discussed. First an introduction of cotton with respect to the history, the companies involved
and the amount of production will be given. Secondly the supply chain will be described on
the influence of the institutional environment, transaction and product characteristics and the
contractual arrangements. In the last section of this section the role of producer
organizations will discussed.

6.3.1 Introduction cotton
The Mozambican cotton market worked from 1989 with a concession system until the
government decided to liberalize the system in 1999. Since then everyone was allowed to
produce or buy cotton. This free market resulted in heavy losses for the big cotton
companies which made the government decide to turn the liberalization back (Cosa 2008). In
2002 the government re-introduced this concession system because the sector was plagued
by low quality and a low quantity of cotton produced. This concession system prescribes
which company has the exclusive rights to promote and buy cotton in a specific area. In
general the cotton producers are assigned to the cotton companies who have the exclusive
rights to promote cotton in this district (Tschirley, Poulton et al. 2006). The cotton sector in
Mozambique is regulated by the Cotton Institute (IAM) which is part of the ministry of
agriculture. This institute is concerned with the following aspects:

•

Statistical monitoring and analysis

•

Market supervision and conflict resolution

•

Cotton lint classification

•

Marketing and promotion of cotton production throughout the country

•

Advising on awarding new concessions.

Cotton is produced in almost every province, Cabo Delgado (27%), Nampula (22%) and
Sofala (18%) have the greatest share in the domestic cotton production in Mozambique
(Cotton Institute 2008). In figure 11 the production between 1973 and 2007 Is presented. The
recovery at the end of the war and the problems with the liberation of the market (1999) are
visible in the graph.
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Figure 11 Cotton production in Mozambique 1973-2007 (preliminary)
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6.3.2 Companies involved
In Mozambique cotton companies can be divided into private companies and companies who
have a joint venture with the Mozambican government. In Table 13 an overview is presented
of companies that are active in Mozambique with their origin and market share.
Table 13 Cotton companies and their market share in Mozambique

Ownership %
GoMZB
Private
JV companies
Plexus
SODAN
CANAM
Private Companies
San/JFS
CAN
SAAM
Afrimo/Dunavant
Moctex
SANAM
Novos operadores
Other Associations
Total

49,0% UK (51%)
49,0% Port (51%)
25,0% Port (75%)
Port
Port/other
MZB
Port
S. Africa
MZB

Market Share %

12,2%
21,6%
16,0%
6,6%
13,1%
1,3%
4,0%
0,4%
16,0%
7,7%
1,1%
100,0%

Source: (Global Development Solutions. 2005)

6.3.3 Institutional environment
In the cotton supply chain poor roads and telecommunications leads to high transportation
costs of cotton. It is also hard to reach the small producers to provide production inputs. The
low education of smallholder farmers in combination with a high number of illiterate people
makes it difficult to communicate, setup contracts and let the small producers grow the crop
according the standards of the company. The weak compliance to contracts results in abuse
of inputs and side selling of cotton. Another problem in the institutional environment specific
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for cotton is the existence of subsidies on cotton production in other countries. The subsidies
lower the production cost of companies in other countries which makes it difficult for
Mozambican companies to compete with cotton companies in neighbour countries. Beside
that the concession system in Mozambique oblige cotton companies to pay a fixed price to
the farmers. If the cotton price falls during the season the Mozambican companies still have
to pay the high price for the cotton while receiving a low price on the world market. Cotton
companies in neighbour countries pay their farmers world market prices which make them
less vulnerable for decreasing world prices (Mazive 2008).

6.3.4 Transaction characteristics
The cotton supply chain is presented in Figure 12. The cotton sector works with a centralized
model where companies buy the cotton from farmers around the processing facilities. The
cotton producers in Mozambique can be distinguished in three categories. First there are the
small farmers who produce 0.25 to 1 hectare of cotton. Secondly there are the medium sized
producers with at most 10 hectares. Thirdly the autonomous farmers are the large producers,
these producers have to be registered at the Cotton Institute and have the permission to sell
the cotton outside their concession area (Cosa 2008). The share of the medium and large
producers in the cotton production is restricted because 95% of the cotton is produced by
smallholder farmers (Mazive 2008). Beside the cotton producers and the concession
companies there are ginners and lint traders involved in the cotton supply chain. These
parties process the raw cotton into a semi manufactured product that is ready to export. Due
to the civil war the textile production in Mozambique collapsed, therefore nearly 100% of the
lint cotton is exported (Global Development Solutions. 2005)
Figure 12 Organization of the cotton supply chain in Nampula province
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Frequency
In general cotton companies organize collection days where the small producers have to
bring their harvest to a collection point. The farmers have to arrange the transport from
their farms to this point, the company arranges the transport to the factory (Cosa 2008).
The companies provide free bags to store the cotton after harvest. The small farmers
store the cotton in their houses till the collection days which are organized once a year
(Issufe 2008).
Uncertainty
The farmer faces production risks as the amount of harvested cotton can be influenced
by the weather conditions. Because cotton is a low price crop less irrigation methods and
fertilizer are used. At the end of the season the farmer has to pay back his loans for
inputs to the company. If the harvest is low the farmer has no income and cannot pay
back the inputs. If the farmer is not able to pay back his loan, next year he receives less
inputs, instead of 3 hectares he gets inputs for 0.5 hectare. This is considered as a test
period. When the farmer manages to pay back his loan that year, the farmer gets the
normal amount of inputs for the next season. Due to the concession system the
companies always have to buy the whole harvest at a pre fixed price, the market risk for
the farmers is therefore low. Furthermore they have to deal with problems with the
repayment of the inputs by the farmers. Issufe (2008) came up with an example where
small producers sell their cotton to their neighbours and subsequently refused to pay
back the inputs to the company.

.
Quality measurement
The quality of the cotton during the production stage is measured by field technicians
who are in charge of Sanam Cotton. The technicians monitor the farmers on the right use
of inputs and the agricultural practices. During the collection days the cotton is measured
at the collection spot by an employee of the cotton company. The employee of the
company grades the cotton on quality, weight and cleanness (no rocks and sand in the
cotton). On each collection point the farmers have access to a scale to avoid conflicts
about the weight of the cotton. Cosa (2008) argued that farmers easily can determine the
two different quality grades of cotton. The Cotton Insitute carries out spot checks to
ensure the grading is done according the rules (Issufe 2008).
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Asset specificity
Because of the concession farmers are not able to sell the cotton to other buyers. This
makes cotton asset specific for small producers. Farmers are not obliged to produce
cotton every year, they can choose if they wan to join in the outgrower scheme by signing
a contract. Furthermore farmers only invest labor for the cotton because all the inputs are
provided by Sanam and will be deducted from the price paid to the farmers. Beside that
the cotton companies have the duty to buy the entire harvest at a pre fixated price.
Connectedness between transactions
Because the crop has to be processed in lint cotton the farmer have to offer their harvest
clean. Nevertheless this is often a problem therefore the processors have to clean the
cotton again.

6.3.4 Product characteristics
Cotton is not a perishable crop. There is much variation in quantity over the years. According
to Cosa (2008) farmers are price sensitive and are always looking for higher revenues.
Cotton is with a price of 6 meticais/kg not a high revenue crop compared to other crops as
sesame (20 meticais/kg) in 2008. Although the yields of cotton are higher and require less
labor input than sesame, farmers are likely to grow sesame. Since cotton is vulnerable for
diseases spraying is required for a good quality of the cotton. The quality of the cotton varies
because when the cotton price is low farmers use their inputs for other crops instead for
cotton. According to Global Development Solutions (2005) only 5% of the outgrowers spray
the required five times a year. The remaining 95% sprayed 2 or 3 times a year.

6.3.6 Contractual arrangements
The Mozambican cotton sector uses resource providing contracts to confirm the relationship
between the farmers and the companies. Cosa (2008) remarked that in the past the
contracts with the farmers where formulated by the companies, nowadays the National
Forum of Cotton Producers (FOMPA) helps farmers with representing their interests and
bargain together with the farmers about the content of the contracts. To contract the farmers
the companies uses brief written individual signed contracts, the most important attributes
are the name of the farmer, the quantity of inputs delivered and the right to sell the whole
harvest. Companies have to buy the entire harvest and pay at least the minimum price
settled by the government (Issufe 2008). Furthermore the cotton companies have the duty to
provide the cotton seeds for free to the farmers. Due to the lack of access to inputs the
cotton companies often provide chemicals against pest and diseases and credit for hiring
labor to the farmers. This credit will be deducted from the payment to a farmer when the
harvest is sold. The use of fertilizer is not very common, due to the high prices of fertilizer
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and the low selling prices of cotton this is not profitable (Global Development Solutions.
2005). SAMAM cotton also provides technical assistance to the farmers. SANAM has a team
of 250 people on permanent basis to monitor the farmers. In each area there is a production
chief and production managers who work in the field to monitor, educate and train the
farmers. Issufe (2008) emphasized that this is a process what has to be repeated constantly.
Beside contracts between farmers and companies there are also contracts between the
companies and farmers associations. Farmer associations can offer the cotton in bulk
amounts which has advantages for both parties. Therefore companies often pay a premium
price when the farmers are organized in clubs. The contracts for the clubs are more
extensive and consist clear goals (Cosa 2008). Although farmers are organized in small
clubs the inputs are delivered directly to the farmers who have to sign for the receipt. This to
avoid miss use of inputs. The cotton prices that have to be paid to the farmers are settled
yearly by the government, farmers and the Cotton Institute. The minimum cotton price is
based upon the: exchange rate, IIE index cotton price Liverpool, Beijing cotton price.
The process of price indications occurs in two steps. In the first step the government and
farmers present their minimum price. After a few weeks there is a second meeting where the
price has to be fixated. In that meeting there is room for both parties to negotiate about the
price. So the prices are determined by the public and private sector and the farmers (Cosa
2008). This minimum price is important for both the farmers and the companies. It is
understandable that the farmers are likely to aim for a higher price and logically the
companies want a lower price. Issufe (2008) remarked that companies have to find a balance
between profit and a constant supply of cotton. A low price results in low cotton production
because with low prices small producers are more likely to produce other crops. When the
price is too high, the Mozambican cotton cannot compete on the international cotton markets.
Issufe (2008) explained that SANAM Cotton pays different prices for different grades of
cotton, they also pay a bonus when a group of farmers perform well. This performance is
measured on basis of applying agricultural practices, the repayment of inputs and the quality
and quantity of the cotton.

6.3.7 Producer organizations
Since 2005 the National Forum of Cotton Producer (FONPA) is launched by farmers. FONPA
is funded by the UK NGO Oxfam. In Nampula and Cabo Delgado they have about 12000
members. The mission of the organization is to strength the negotiation and bargaining
position to the companies. The cotton institute and FONPA provide the farmers with
information about prices and quality measurement.
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The reason of launching a producer organization was dissatisfaction about the low prices
paid to the farmers. Due to the concession system the cotton companies involved are very
powerful. This resulted in low prices and conflicts with quality measurement. The main focus
of FONPA is the production of cotton. They are striving for high yields and good quality of
cotton. Mazive (2008) emphasized that much farmers declined their cotton production in
order to produce more food crops or sesame. The revenues per kilo are relatively low in
comparison with sesame, the main reasons that farmers grow cotton is their long tradition of
cotton cultivation and the advantages of a guaranteed market and inputs. Due the lack of
time and labor it is hard for farmers to grow a food crop, cotton and sesame. FONPA is
educating their members that they can grow cotton and another cash crop together.
Therefore they offer animal traction to the farmers so that they are able to prepare more land.
They also provide technical assistance and education about the usage of inputs, pest control,
land preparations and seeding and harvest practices.
Table 14 Services provided by Fonpa

Input supply
(Fertilizers, seeds for

Quality control
Yes

(Grading cotton)

Processing
No

No

foodcrops)

Financial services
(Credit)

Co-coordinating production
Yes

Production services
(Ploughing)

(Collection points, organizing farmers)

Trading

Output-marketing
Yes

No

No
Retailing
No

No

Training
(Education)

Yes

6.3.8 Summary
The Mozambican cotton market worked from 1989 with a concession system until the
government decided to liberalize the system in 1999. This free market resulted in heavy
losses for the big cotton companies which made the government decided to re-introduce the
concession system in 2002. The Mozambican cotton sector works with a centralized model
where the processing companies buy cotton from farmers. Companies provide production
inputs and use resource providing contracts to bind the farmers. The cotton institute,
launched by the Mozambican government, is concerned with conflict resolution and setting a
minimum price for the cotton. Producer organization FONPA aims a higher income for their
members and an increasing cotton production by providing services to farmers.
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7. Jatropha for biofuel
This chapter is about Jatropha as a biofuel crop for Mozambique. Jatropha produces seeds
which contain non edible oil what can be used for the production of biodiesel or as pure plant
oil. With this in mind this research will focus on the production of Jatropha for biodiesel. The
production of other products than oil, like soap and fuel for stoves and oil lamps are
neglected. In this chapter first an introduction of the crop will be given. Secondly the product
and transaction characteristics, the contractual arrangements and the institutional
environment will be discussed. Thirdly the problems with producing Jatropha in outgrower
schemes with small producers will be described.
Figure 13 Jatropha and the oil containing seeds

Source: (FACT 2006)

7.1 Characteristics of Jatropha
7.1.1 Product characteristics
Jatropha Curcas L. (hereafter Jatropha) is a drought resistant large shrub which originated in
Central America. A picture of Jatropha is presented in Figure 13. Nowadays the crop can be
found in tropical areas throughout Asia and Africa. Although the cultivation of Jatropha as a
biofuel crop is new it is not a new crop in Africa. Traditionally Jatropha is used by farmers as
a fence to protect the fields from animals (FACT 2006).
Jatropha is a perennial crop which means that the crop has to be planted once and lives and
produces for more than one year. After planting Jatropha can reach maturity and full
production in about 3-4 years (Jongschaap, Corré et al. 2007). The small black seeds that
the crop produces are toxic and have a oil content of at least 30% (FACT 2006). According
to different sources the crop has a high potential. Jongschaap, Corré et al. (2007) have made
an overview of these different claims and started a discussion about the appropriateness of
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the preconceptions related to Jatropha production. The most common claims on Jatropha
suggest that the crop:

•

Grows on marginal soils

•

Is drought tolerant and may have low water and nutrient use

•

Provides high oil yields and high quality oil

•

Requires low labor input

•

Does not compete with food production

•

Is not vulnerable for diseases

Jongschaap, Corré et al. (2007) do not disagree that the crop can grow on marginal lands
with a low level of inputs but the authors emphasis the positive relation between adding
nutrients and a better performing crop. Furthermore there can be a discussion about the
definition of marginal lands. In line with this Mclea (2008) argued that the definition of
marginal lands is not well defined because different crops need different types of soils.
Technoserve (2006) provided an overview with the oil yields per hectare for Jatropha. From
this overview can be concluded that Jatropha has a yield of about 1.800 liters a hectare a
year. With this yield it performs better than rapeseed (about 1.200 liters) and sunflower
(about 950 liters). Jongschaap, Corré et al. (2007) commented critically on yield expectations
because the figures are often based on extrapolations of small plots without taking the
growth reduction in such systems into account. Looking at the quality of the oil it can be
concluded that Jatropha oil is highly suitable for the production of biodiesel. Furthermore it
should be kept in mind that the oil quality depends on several factors like the size and
number of seeds (Jongschaap, Corré et al. 2007).
According to Jongschaap, Corré et al. (2007) labor input for crop maintenance (weeding,
irrigation, fertilitization, pruning, harvesting) can be estimated on 70 working days a year per
hectare. This is low compared to the labor input for cotton (147 d/h/yr), maize (96 d/h/yr),
sorghum (100 d/h/yr), cassava (115d/h/yr) (Isaacman 1980). According to Mclea (2008) the
difference in labor input between Jatropha and other crops is caused by the fact that the land
does not have to be ploughed yearly because Jatropha is a perennial.
Although Jatropha is not edible and therefore does not directly compete with food, the food
security can become in danger for smallholders when they are producing Jatropha.
Smallholders are often self supporting and cultivate food crops for own consumption and
produce seldom a cash crop for some additional income. When small producers spend to
much of their time on the production of a cash crop like Jatropha and do not have access to
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markets to buy food or when they face a bad harvest the situation can be devastating for
them (Tinga 2008). The claim about the low vulnerability for diseases is not supported by
research in this subject. Jongschaap, Corré et al. (2007) argued that the plants can be
vulnerable for a range of diseases especially in plantation form. To understand these threats
more research is needed.

7.1.2 Institutional environment
The production of Jatropha for biodiesel faces some difficulties. Companies who are
promoting Jatropha also have to deal with poor roads and communication facilities. The
biofuel companies have intentions to work with outgrower schemes to attain a higher
production without acquiring more land. Another reason is the lack of labor to maintain the
plantation. According to Mclea (2008) it is hard to get labor for the plantation when it reaches
more than 5.000 hectares. Instead of hiring labor it can be more attractive to let smallholders
produce the Jatropha by themselves. Low education of the farmers and poor legal means
with respect to enforce pay back of loans makes it hard for companies to do business with
small producers. Because of the lack of well developed market structures companies have to
set up a supply chain so that small producers can have access to inputs and are able to sell
their produce at the end of the season (Wrench 2008).

7.1.3 Transaction characteristics
In a situation where smallholders are involved to produce the Jatropha seeds, the seeds
have to be transported to a crusher and furthermore the oil has to be transported to a
refinery. The frequency of the transaction will depend on the number of harvests per year
and the number of picking rounds. For one liter of oil five kilo of seeds is needed which
makes the transport costly. The Jatropha seeds are not very perishable so small producers
can store them easily before transport. Due to the lack of experience in large scale Jatropha
cultivation in Mozambique there is no good information about variation in quality and
quantity. Because Jatropha oil is not edible the only market outlet for the crop is as biofuel.
The absence of other market outlets causes a high asset specificity for producers and
processors. Next to that the price of Jatropha oil will be related to the price of crude brent oil.
Figure 14 shows that the oil price is very volatile. This leads to high uncertainty for producers
because it is not clear at what price they can sell their harvest in the future.
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Figure 14 Price development of crude Brent oil

Source: (Behr.nl 2009)

Connectedness between transactions can be important when the Jatropha oil will be
exported to continents that require sustainable biofuel production for their imported fuels.
This can result in that the export of Jatropha oil is only possible when the oil is certified.

7.2 The current situation of Jatropha in Mozambique
7.2.1 Jatropha initiatives
Although there are initiatives from domestic and foreign companies to setup large scale
plantations, the cultivation of Jatropha for biofuel on a professional basis is in a startup phase
in Mozambique. Next to the companies also some NGO’s have planted small plots together
with smallholders. Also the government is active in the biofuel supply chain by setting up a
task force to investigate and guide initiatives to produce Jatropha for biofuel in 2006. This
task force consisted of research institutes like IIAM and ICRAF but also NGO’s like
Technoserve (Technoserve 2006). This task force was needed because some Jatropha
initiatives headed for failure because companies and NGO’s have started planting the crop
without agronomic knowledge. In a case study written by Technoserve, about a commercial
farmer in the Ihambane province of Mozambique who planted 5 hectares of Jatropha this
problem became clear. The farmer planted the seeds but after one year the condition of the
crop was poor. According to Technoserve (2006) this was the result of poor quality seed,
poor nursery and planting practices. This case and other negative experiences with Jatropha
caused that small producers are rather reserved with the crop (Tinga 2008). Therefore
Technoserve (2006) argued that without a well defined plan there is a danger that current
and future initiatives will struggle and send out wrong messages with the result that the
production of Jatropha for biofuel will be never established.
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7.2.2 Companies involved
In Table 15 an overview is presented of the companies who are producing Jatropha for
biofuel in Mozambique. This overview is acquired through an anonymous source and
company websites. The table distinguishes hectares that are already planted and the plans
for further expansion of the current projects. In general this expansion is planned to take
place within five years. The last line in the table is about applications by the government for
160.000 hectares for the production of Jatropha. According to an anonymous source it is not
clear if this number is still valid because projects can be added or pulled back and rejected.
The main reason for presenting the number of hectares under application is to get insight in
the growth potential of Jatropha in Mozambique.
Table 15 Companies producing Jatropha in Mozambique

Name company

Country of
origin

ESV Group
Energem
Odevez
Petromoc
Sun biofuels
Elaion-AG
Galp (Moçamgalp)
Green Power Group
Fact Foundation/ ADPP

United Kingdom
Canada
Mozambique
Mozambique
South Africa
Germany
Mozambique
United states
The Netherlands

Other companies

Various

Total

Hectares Hectares Province
planted planned
5.300
1.000

1.000
700
60
95

11.000
60.000
70.000
45.000
3.000
x
60.000
2.800
250

Inhambane
Gaza
Manica and Sofala
x
Manica
Gaza
Chimoio, Manica
Gondola, Manica
Cabo Delgado

160.000 Various
8.155

412.050

To get insight in the parties that are involved in the production of biodiesel from Jatropha a
brief discussion of two companies and one organisation is described below.
Energem Biofuels Limited
Energem is a Canadian company in renewable and alternative energy recources. The
company has gained experience with biofuels in 10 African countries. Energem has planted
1.000 hectares and has planned to plant 60.000 hectares in total. This plantation also
includes a nursery and an integrated research and development station. Next to the
plantation a seed crusher has to be installed. Mclea (2008) argued that Energem is able to
do research to the best varieties of Jatropha and the best agricultural practices for the crop.
When this plantation works well Energem has planned to start with an outgrower scheme
around the plantation. The company plantation has to be the focal point with buying centres
in the region to collect the Jatropha seeds from the small farmers (Energem Recources inc.
2009).
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Elaion AG
Elaion AG is a German company in the sustainable energy sector. Elaion has already
planted 700 hectares of Jatropha near Beira in the centre of Mozambique. Elaion does
research on the crop and established nurseries to produce seedlings for the Jatropha
plantation. To increase the value of Jatropha the company has planned to use the Jatropha
shells as charcoal and the seedcake as fertilizer to sell or to use on their own plantation.
Next to their own plantation Elaion has a plan to cooperate with various small producers. The
company has the plan to teach the farmers how to grow Jatropha trough training sessions
and workshops.
FACT
The Dutch organisation FACT already works together with farmer organisations to promote
the production of Jatropha. FACT started a project in Cabo Delgado province with 1.250
farmers divided into 32 farmer clubs. FACT works together with the NGO ADPP who
provides several services to communities in Africa. The main function of ADPP in this project
is organizing famers in clubs and providing education to them (ADPP 2009). The farmer
clubs consist of a board, a field extension worker and the members. The intention is that
these clubs come together once a week to receive training. The field extension worker is the
contact person between the farmers and from the umbrella organisation ADPP. This person
is responsible for monitoring the progress of the producers, the communication between the
farmers and local leaders. The field extension worker gets specific technical assistance
training which he can use to educate the other members of the club. Next to this there are
project technicians who are specialised in the cultivation of Jatropha who visit the different
farmer clubs to give training and advice (Maposa and de Jongh 2008).
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7.2.3 The value chain of Jatropha
Although the market for Jatropha is in a starting phase and there is no real supply chain yet,
it makes sense to analyze the different steps that have to be taken to get biodiesel out of
Jatropha seeds. In a study of Van Eijck and Romijn (2008) the value chain of Jatropha is
analyzed by describing the cultivation, production and usage of the crop. An overview of the
value chain of Jatropha is presented in Figure 15.
Figure 15 The value chain of Jatropha

Source: (Van Eijck and Romijn 2008)

7.2.4 The cultivation of Jatropha
The cultivation of Jatropha as a biofuel crop starts with clearing the land. Although planting
can be done without clearing, for higher yield and oil quality it is advisable to clear the land.
After this the Jatropha can be planted, this can be done by planting seeds, cuttings or
seedlings. Jongschaap, Corré et al. (2007) argued that although seeds can be harvested
after two or three years it will take about 4 years for the crop to reach maturity and a maximal
production. Togola, Dembele et al. (2007) argued that if cuttings are used the crop is able to
produce seeds after only one year. To maintain the Jatropha, weeding is needed to free the
field from competitive weeds, also pruning can help the crop to get more branches which
results in higher yields. Finally the seeds need to be collected when they reach maturity. The
seeds do not mature all at the same time, therefore the fruits have to be harvested manually
at regular intervals which makes this step labor intensive (Achten, Verchot et al. 2008).
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According to Togola, Dembele et al. (2007) the crop keeps effective yields up to 40 years.
Van Eijck and Romijn (2008) argued that the yields of Jatropha can range from 0.1 till 15
t/h/year, these yields are influenced by several factors such as water and soil conditions,
altitude, sunlight and temperature.
There are some experiences with growing another crop together with Jatropha on the same
field. According to Mclea (2008) intercropping is possible in the first two years in combination
with a low crop like a legume because crops need direct sunlight to grow well.
Jatrophabiodiesel (2009) described different models were Jatropha can be intercropped with
grass and vegetables. Jatrophabiodiesel (2009) argued that the farmer avoids dependency
on a single crop and the spread of fertilizer has a positive influence on both crops.
Intercropping can be helpful for farmers to overcome the first years without harvest.

7.2.3 The pressing of the Jatropha seeds
In the production stage the oil has to be pressed out of the seeds. According to Van Eijck
and Romijn (2008) this can be done either by mechanical or chemical extraction. The authors
concluded that chemical extraction is only economical with 50 ton biodiesel per day.
Therefore mechanical extraction is more favorable on small scale. The mechanical extraction
can be done with manual or engine driven presses. The difference in these two techniques is
the efficiency of the presses. In general engine driven presses can take out 75% of the oil
from the seeds and manual presses only 60-65% (Van Eijck and Romijn 2008). Small
presses on village level can be a solution for the high transportation costs of Jatropha seeds.
The oil only has a weight of 20% of the raw seeds. Another advantage for pressing on village
level is that the seedcake can be used directly as fertilizer for the Jatropha. The choice
between centralized or decentralized is a trade off between efficiency of the presses, control
over the equipment and the procedures and the transport costs. An overview of different
presses that are suitable for small scale pressing can be found in the study of FACT (2006).
After the pressing the oil and seedcake certain proteins are available. The oil is ready to be
processed in an oil refinery throughout a process called transesterification. After the glycerin
is extracted the Jatropha diesel oil can be used as a blended fuel for vehicles. The seedcake
can be used for the production of biogas, fertilizer or as briquettes. Because the seeds of
Jatropha are toxic it is not possible to use the seed cake as animal feed or human food
(Achten, Verchot et al. 2008).
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7.3 Challenges of Jatropha
In the previous sections the current situation of the production of Jatropha in Mozambique is
described. It became clear that companies are interested to work together with small
producers. This section describes important points that companies have to take into account
when they want to work with smallholders.
The commercial production of Jatropha is new in Mozambique
Companies and small producers do not have experience with growing Jatropha in
Mozambique. This in combination with little agronomic research on Jatropha results in a lot
of uncertainty about yields, possible pests and the best agricultural practices (Mclea 2008).
Low access to inputs
Smallholders often do not have access to inputs like fertilizer, chemical, credit and technical
assistance for the production of Jatropha. Without these inputs it is hard to attain high yields
and good seeds (Wrench 2008).
Bad image of Jatropha
Producing Jatropha without knowledge can create a bad image to the crop (Technoserve
2006). Due to little agronomic knowledge which resulted in a poor performance of the crop in
some Jatropha initiatives producers are skeptical about the success of Jatropha. Before
small producers are likely to produce Jatropha this skeptics has to be taken away (Sitoe
2008).
No cash flow in the first 3-4 years
After planting there is no interesting harvest in the first 3-4 years. This means that farmers
have to invest while they do not get any return. Mozambican farmers often do not have
enough financial resources to overcome this period (Falcao 2008).
Market uncertainty
The revenues for the farmers are uncertain because the price of Jatropha oil are influenced
by the volatile prices of fossil fuel.
High transport cost
Because of the poor roads in combination with small production per farmer and a low value
crop per kg (5 kg seeds for 1 liter of oil) transport/kg of product is relatively expensive.
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Trust of small farmers
In the past there were initiatives from big companies who asked farmers to grow cotton for
them. They promised the farmers to buy their harvest but at the end of the season the
companies did not show up and the farmers did not get return for their invested labor (and
other costs) (Wrench 2008). Farmers are not likely to trust big companies who ask them to
grow a crop for them. Therefore companies have to gain their trust.
Abuse of inputs
Companies are facing risks when they provide inputs to the farmers. The biggest problems
are abuse of inputs or even selling the inputs.
Side selling
When there are more buyers active in a region side selling of Jatropha can be a problem.
When farmers sell their harvest to local traders while companies invested in farmers by
providing inputs and technical assistance this can result in losses for the companies
Food security
A large number of farmers are subsistent farmers. For them it is important to grow a food
crop beside the cash crop. In general the amount of land is not the limited factor, labor is the
most restricted resource. Farmers often have not enough money to hire labor; the absence of
proper equipment causes low yields and time consuming agriculture.

7.4 Summary
In this chapter the current situation of Jatropha in Mozambique is described. The product and
transaction characteristics and the influence of the institutional environment is discussed.
Beside this an overview is provided of the companies who are active in the Jatropha supply
chain. Also the value Jatropha value chain including the steps from cultivation to the use of
biodiesel is described. This information is used to get insight in the challenges of the
production of Jatropha together with small producers. These challenges will be used to
assess the different governance structures for Jatropha in Chapter 8.
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8 Assessing governance structures for Jatropha
In this chapter different possible models for the production and processing of Jatropha will be
discussed. The aim of this chapter is to gain insight in which structures favor smallholders
farmer, in other words how can small farmers successfully participate in Jatropha supply
chains. The different contract farming models will be explained and the main advantages and
disadvantages will be discussed. Next three financial models will be discussed for the
provision of inputs to the farmer. In section 8.4 there will be a discussion about the models
that fit best to the situation of Jatropha. This chapter will be concluded with the role of
producer organizations in the Jatropha supply chain.

8.1 Models for the production of Jatropha
In this section different models for the production of Jatropha with small farmers will be
assessed. For the assessment five models of contract farming are selected and will be
judged on how they deal with the challenges of Jatropha that are found in chapter 7. The
assessment form is presented in Table 16 with the challenges of Jatropha on the vertical axis
and the different models on the horizontal axis.
Table 16 Assessment of models for contract farming

Models

Challenges of Jatropha
Acquire experience with commercial
production of Jatropha
Provide access to inputs
Decrease of bad image of Jatropha
Provide cash flows in the first years
Decrease market uncertainty
Decrease transport cost
Increase trust of small farmers
Avoiding abuse of inputs
Avoiding side selling
Increasing food security

1.
Centralized
model

+
+
+
+
+
+
+
+

2.
3.
4.
Nucleus estate Multipartite Informal
model
model
model

++
+
++
+
++
+
++
+
++
+

++
++
++
++
++
++
++
+

-

5.
Intermediary
model

-

-- = unfavourable, ++ = favourable, 0 = not significant
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1. The centralized model
In this model a biofuel processor buys the Jatropha seeds from a large number of contracted
small producers. The coordination in this model is strict so the buyer has to control the
quantity and quality of the product. In this model the processor and the farmer both have to
invest in knowledge about growing Jatropha which means that the processor has to provide
technical assistance. The processor has to provide incentives for farmers to promote the
production of Jatropha. The processor has to invest in crushing and refinery facilities which
can guarantee the farmers that there is a market for the crop because a certain supply is
needed for the production facility. Because the processor does not own a plantation farmers
still have uncertainty about the yields and the suitability of growing Jatropha on their land.
Because there is a direct link between the company and the farmer the food security can be
secured by providing seeds for food crops to the smallholders. In Mozambique this model is
used for the cotton and tobacco sector. For these sectors the existence of concession areas
for companies is important to avoid side selling and competition. The government has a great
influence in the prices paid to the farmers. In the cotton and tobacco sector companies lower
the transaction costs by organizing the farmers in groups and providing collection points
where the farmers can offer their product collectively. A good incentive for farmers to honor
the contract is to pay a higher price when they are organized and pay a bonus when a group
paid back the inputs provided by the company.
2. The nucleus estate model
Like in the previous model the processor buys the Jatropha seeds from many small
producers. But besides sourcing the products from smallholder farmers the firm has its own
Jatropha plantation. This plantation can guarantee a constant throughput for the processing
unit and can be used for doing research on the crop and for the production of seedlings for
the small farmers. The investment of the processor in a plantation, crushing facility and a
refinery can convince farmers that there will be a constant demand for Jatropha seeds for a
longer period. With the experiences of the processor on growing Jatropha the farmers can be
learnt to produce Jatropha which can take away the bad image of the crop. When the small
producers are located around the processing plant this can decrease the transportation
costs. Lower costs make it possible to pay a competitive price for the seeds which can result
in less competition of traders and other buyers which can reduce the risk of side selling.
3. The multipartite model
In this model there is collaboration between state owned institutions and private Jatropha
processors. The processor has contracts with the farmers for the delivering of Jatropha
seeds. The public institution has to provide the farmers technical advice and inputs.
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Furthermore the public institution can provide the farmers with market information and can
help them with setting up contracts and bargaining with the company. Every Jatropha
processor has to pay an amount of tax to fund the public institution. This model can work well
when setting up a new supply chain because not every single processor has to invest in a
technical assistance network. Also the risk of abuse of inputs for the processor is lower in
this model. Another advantage is the possibility for conflict resolution. Because the public
institution can be an independent entity it can act as a mediator between the two parties.
In Mozambique this model is already used for the cashew sector. Cashew is like Jatropha a
perennial crop which makes it difficult to switch to another crop. Another similarity is that
there is a few years between investing and the first harvest. Farmers do often not have
enough resources to overcome this time. The involvement of a public institution like INCAJU
helps the cashew industry to invest in the sector. The public institution provides inputs and
technical assistance to farmers. Next to that they provide seedlings to the farmers so that
they only have to invest labor in the crop. This decreases the risk for the farmers. The public
institution is funded by an export tax paid by the cashew companies. Falcao (2008) sees an
important role for the government in setting minimum prices and helping farmers to have a
right proportion between cash- and food crops. According to Falcao (2008) the government
can also have a role in the formation of contracts and mediation because small farmers do
not have the power to do strong negotiations.
4. The informal model
This model is characterized by individual entrepreneurs or small companies who make
arrangements with farmers on a seasonal basis to buy the Jatropha seeds. This model is
mainly used for crops that require a small amount of processing like fruits and vegetables.
This is not the case for Jatropha because investments in crushers and refineries are needed
to process the Jatropha into bio diesel. Because Jatropha is a perennial crop farmers need a
guaranteed demand for their crop. In this model long term contracts are not common which
will increase the uncertainty for the farmers. Due to the short relationship between the farmer
and the buyer it is difficult to build up trust which is needed for the provision of inputs.
5. The intermediary model
This model is characterized by the presence of at least three parties in the contract farming
arrangement. A Jatropha processor has formal contracts with a collector, who has formal
contracts with a number of farmers. In this model it is difficult to teach farmers how to grow
the crop and acquiring experience in the production of Jatropha in Mozambique. Because the
collector works as middlemen and has a main focus on buying and selling there is no direct
link between the farmers and the processor. This makes it hard to win the trust of the farmers
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and can increase problems with side selling and the abuse of inputs. It must be taken into
account that a collector can also provide some services to farmers. However when the
number of traders in a supply chain is high relations between farmers and collectors can be
less sustainable. This makes it is hard to provide long term incentives for farmers to produce
Jatropha.

8.2 Input providing models
The models discussed in section 8.1 assume that small producers are facing problems with
access to inputs. This problem consists of two elements, first access to quality inputs like the
right variety etc. and secondly financing of the inputs. In general small producers in
Mozambique do not have the resources to overcome the time between investing in inputs
and selling their harvest. A solution for this problem could be a resource providing contract
with a biofuel processor. In this contract the buyer not only provides a market outlet for the
product but also the chemicals, seeds or seedlings and fertilizer. This type of contracts can
include production management so that the processor has the most decision rights, this
could lower the risk for the farmer. A common problem by providing inputs is the repayment
of the inputs to the processor. FACT (2006) provided three major models for the production
of Jatropha with smallholder farmers where the processor plays a role in providing inputs to
the farmers. The author remarks that the models described should be considered as generic
models and that they have to be adjusted to the situation of the farmers and their
environment. These models are:
1. Buying agreement between promoter and farmer
2. Joint venture between promoter and farmer
3. Loan from promoter to farmer
According to FACT (2006) the following assumptions have to be made to compare the
different models properly.

•

The Jatropha plant starts producing from year 3 onwards

•

The promoter of the system is also (co-)owner of the oil processing facility (press)

•

Promoter has sufficient demand to sell all oil produced

8.2.1 Buying agreement between promoter and farmer
In this model the farmer invests labor and land in the production of Jatropha while the
promoter provides the farmer with technical assistance, seeds and fertilizer. These services
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have to be seen as a gift from the processor to the farmer. After three years the Jatropha
produces seeds and from that moment the farmer will sell the seeds to the promoter. The
press cake can be returned to the farmer who can use it as a fertilizer, this product has a
value and can be deducted from the price paid to the farmer. For a successful
implementation of this model the farmer and the promoter have to sign an agreement where
the farmer agrees to sell all his harvest to the promoter and the promoter agrees to buy all
the harvest of the farmer. This model is presented in Figure 16.
Figure 16 Schematic overview of transaction flows in buyer agreement model

Source: (FACT 2006)

According to FACT (2006) the advantage of this model can be found in its simplicity related
to the absence of financial flows until year three. Also the risk for the farmer is small because
the promoter has agreed to buy the whole harvest at a fixed or minimum price which has to
be determined before planting, furthermore due to the provision of inputs by the promoter the
farmers do not need to borrow money. After the first harvest farmers have to pay for the
inputs the cost for these inputs can be deducted from the price paid to the farmers. The
disadvantages of this model are that the risk lies mainly with the promoter and there is no
compensation for the invested labor and land of the farmers in the first two years. A note
should be made that when the farmer has to pay back all the inputs for the first three years
after the first harvest the incentive to start producing Jatropha is very low. Therefore it would
be better to donate the inputs for the first three years.

Linking smallholders to bio-energy markets -MSc Thesis - Sander van Baren – Wageningen University

93

8.2.2 Joint venture
This model is based on an agreement between the farmer and the promoter in which the
returns of the investments are distributed among the investors based on their respective
contribution. FACT (2006) provided a model with fictive numbers where the inputs from both
the farmer and promoter are expressed in a model with on the vertical axis the tasks like
input of labor, land etc. for the farmer and seed, fertilizer, technical assistance for the
promoter. On the horizontal axis the years are presented with the investments from both
parties that have to be made. After year 3 the Jatropha begins to generate income and the
returns on the investments are divided between the two parties based on their inputs. The
author argued that it is preferable to provide the technical assistance for free in the start up
phase because there are still many uncertainties. In the expansion phase the cost for the
technical assistance may be charged to the farmers. The model is presented in Figure 17.
This model presents the contribution of the promoter and the producer for each production
year. In this model producers only have to invest land and labor in the first two years.
According to the model the promoter has to donate seeds, fertilizer and technical assistance
in the first year. After the first harvest in year three the farmer will be charged for the
assistance and inputs to compensate the promoter. In year 3 the farmers receive money for
the seeds, and the press cake that can be used as fertilizer. The promoter gets the oil that
can be converted into bio diesel.
The advantages of this model are:
•

Risk is more equally shared between farmers and promoter

•

More interesting for farmers with entrepreneurial spirit because possible rewards are
higher

The disadvantages are:
•

Farmers can be likely to sell their products to other buyers who do not provide inputs
so that they can offer a higher price.

•

Higher monitoring costs to prevent side selling and misuse of inputs

•

Administratively more complex than model 1

•

There is no positive cash flow for either the farmer or the promoter in the first two
years
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Figure 17 Income distribution model

Source: (FACT 2006)

The author argues that clear and enforceable contracts, strong monitoring systems and a
well balanced contribution of the parties involved is necessary for successful joint ventures.

8.2.3 Loans
This third model describes situation where the promoter issues loans to the farmers. With
these loans the farmers can buy the required seeds and fertilizer for the production of
Jatropha. The contribution on the farmer’s side consists of invested labor and land. The main
difference between this model and the previous models is the distribution of risk. In model 1
the promoter guarantees to buy the whole harvest at a fixed price where all the inputs are
included. In model three the prices of the inputs are valued on the market prices. The
farmers have to pay an interest rate to cover the cost of capital and the administration costs.
In case of a bad harvest the farmer may not only loose his invested labor (model 1 and 2) but
also still has to pay back the loan. This increases the risk for the farmer.
The advantages of the loan model are:
•

More price transparency: farmers receive market price for their product

•

Less costs for monitoring

•

Possibility to give transitional consumptive loans during the first 2 years

•

Less financial risk for the promoter

The disadvantages are:
•

Administrative capacity to administrate loans must be created, if inexistent

•

The loan administration has cost, which reduces the yield to the farmers
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8.2.4 Comparison of input providing models
As discussed in this section each input providing model has its own advantages and pitfalls.
To create a successful structure the companies have to keep in mind that small producers
are not likely to take risks (Sitoe 2008). Furthermore farmers do not often have good insight
in administrative processes. This means that companies with plans for cooperating with small
farmers have to use input providing constructions which are not too complex, and easy
understandable for each producer. According to Falcao (2008) it makes sense to work
together with producer organization because the administration costs and risk are too high
when every farmer has to be reached separately. In section 8.4 the role of producer
organization for the production of Jatropha will be discussed.

8.3 Role of producer organization
The umbrella organisation of farmer organizations in Mozambique is the National Association
of Small Farmers (UNAC). In Mozambique there are a large number of big and small
producer organisations or farmer clubs. These farmer organizations can be independent or
funded by NGO’s. An example of a large producer organisation is UDAC with 5000
members.
Jatropha processors can use producer organisations to overcome problems in the Jatropha
supply chain. First there is the problem of mistrust of companies by small farmers which
makes it difficult for companies to contract producers to grow Jatropha. A producer
organisation can explain their members the advantages of growing a new crop and can help
with the implementation of the involvement of small farmers. According to Manual (2008)
producer organisations can let their larger members grow Jatropha first and when this works
out the smallholder farmers are more likely to grow this new crop. Furthermore the producer
organisation knows his members which makes it easy to select those farmers who are
capable to produce Jatropha. In addition producer organisations can offer ploughing and
clearing services for the land. This reduces the labour time required dramatically because
these activities are done by hand what makes it time consuming.
In the case of Jatropha the seeds, chemicals and fertilizers can be distributed to the small
farmers by the producer organisation. To ensure the quality of the inputs it is also possible
that the biofuel company provides the inputs to the producer organisation who can distribute
it to the farmers. The biofuel companies can teach the technical assistance crew of the
producer organisation so that they are able to learn the small farmers about the best
practices for producing Jatropha. According to Mclea (2008) another way to help the farmers
to overcome the first years without harvest is to spread the planting of Jatropha over a
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couple of years. The farmer can start with 0,25 hectare and expand this to 1 hectare after 4
year. Because it would be expensive for a company to have that many contact moments with
the farmer it is possible that a producer organisation fulfils that role. Another advantage of
working together with producer organisations is that farmers are already organised in groups.
The high transport costs can be lowered by offering the Jatropha seeds collectively. The
producer organisation can arrange the transport of the seeds from the farm to a collection
point. Next to this it is also possible that the producer organisation exploits a small crusher
which can reduce the transport costs from the collection point to the processing plant with
80%. In contrast to single farmers producer organisations can get credit by financial
institutions to buy a press.
Although there are a large number of small and larger producers organisations Falcao (2008)
argued that large cooperatives where farmers are united do not have a good image in
Mozambique because of mismanagement and inefficiency. Perhaps smaller organisations
that have close relationships with their members can be more effective. Biofuel companies or
NGO’s have to invest in the management capabilities of the producer organisation to let the
organisation stay successful. To have enough incentives for the farmers and the producer
organisations the biofuel company can offer a bonus payment for farmers who are organised
in a producer organisation and pay the organization for their services.

8.4 Governance structure strategy
The contract farming models described in section 8.1 have their own mechanisms to deal
with the challenges of Jatropha. From the assessment of these models can be concluded
that models with a strict coordination that reduce uncertainties for small producers are most
in favor. Therefore the nucleus estate model and the multipartite model are the most
favorable governance structures. In the nucleus estate model farmers can rely on the
experiences acquired by the company and the guaranteed demand for the seeds that is
required to have a throughput for the processing facility. In the multipartite model there is a
strong task for the government who can protect the farmers by setting of minimum prices and
regulation. The government can establish a Jatropha board which can provide technical
assistance and production inputs. This board can be funded trough (export) taxes on biofuels
or fees to companies for the services provided to farmers.
An important attribute of a governance structure for Jatropha should be providing of inputs.
From the discussion about input models in section 8.2 it can be concluded that input
providing models have to be easy understandable for each producer. Complex models
require administrative skills from farmers and increases administrative expenditures for
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companies. The selected governance structures do not directly solve problems with abuse of
inputs nor provide a strong technical assistance network to educate farmers. Therefore
producer organizations can be a solution to make use of existing technical assistance
networks and the close relationships between these organizations and their members.
Producer organizations can help companies to reduce the transaction costs by helping them
to select the farmers who are capable to produce Jatropha, organize the farmers in groups,
provide technical assistance and the establishment of collection points were farmers can
offer their harvest collectively. Jatropha processors should cooperate with small producers
who are within the network of the producer organization. This reduces uncertainty and
search costs. The organizations can be small independent organizations or local agencies
from national producer organizations.

8.5 Summary
In this chapter governance structures for the production of Jatropha have been assessed.
Five different models of contract farming were investigated. These models differ in the
degree of vertical integration, the involvement of a third party and the existence of a
company owned plantation to guarantee a throughput for the processing facility. With an eye
on the challenges of Jatropha which are discussed in Chapter 7, a model where the
processor has some control over the activities of the farmer seems to be more favorable.
Therefore a nucleus estate model and a multi partite model are identified as most favorable
governance structures for Jatropha. Because farmers have low access to production inputs
the inputs have to be provided by the processor. In this chapter three different input providing
models are discussed. Producer organizations can play an important role in the biofuel
supply chain. These organizations can arrange the contact between the farmers and the
companies, arrange technical assistance. Farmer organized in clubs can reduce the
transaction costs by receiving technical assistance and offering their harvest collectively.
Cooperating with farmers who are already member of producer organizations can reduce
uncertainty and search costs for companies.
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9 Conclusion and discussion
This chapter contains the answer to the research question and the discussion. In the first
section of this chapter an answer on the research question will be presented. This conclusion
will also provide a guideline for governance structures for Jatropha. Section 9.2 contains a
discussion about the conclusions and limitations of this research.

9.1 Conclusion
The conclusion of this research can be drawn by answering each sub question. Therefore
each sub question will be discussed and this section will be concluded with answering the
following main research question: “What governance structures can be proposed for
Jatropha chains in Mozambique and which structures will favor the inclusion of smallholder
farmers?”
1. How is the context of the Jatropha industry in Mozambique, who are the actors,
how is the supply chain organized?
Mozambique is characterized by an abundance of arable land. This in combination with a
good climate makes Mozambique very suitable for the production of biofuel crops. The world
wide demand for fuel is expected to increase in the future. Besides fulfilling the domestic
demand for fuel, biofuel is also a potential export product for Mozambique. Possible biofuel
crops are assessed on agro ecologic suitability, socio economic and environmental impacts,
cost of production, opportunity costs and output per hectare. Sugarcane for ethanol and
Jatropha for bio diesel production seems to be high potential crops. This research is focused
on the production of Jatropha for biodiesel. Jatropha is a large perennial shrub which
produces oil containing seeds. Three years after planting the seeds can be harvested and
pressed. The oil pressed from the seeds can be processed into biodiesel.
The commercial production of Jatropha for biodiesel is new in Mozambique and therefore the
Jatropha supply chain is in a developing stage. The Jatropha industry is dominated by large
domestic and foreign companies. Companies have to get permission from the Ministry of
Agriculture to acquire land with the rights to produce Jatropha. These companies have
applied to the government for thousands of hectares to grow Jatropha and some of them
already started planting Jatropha on a large scale. There are companies who are planning to
establish a privately owned plantation with an integrated processing facility. After this there
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are plans to involve small producers in the supply chain who produce in Jatropha in
outgrower schemes for the companies.
2. What are the current problems for smallholders to benefit from the Jatropha
market and to what extent are smallholders engaged in Jatropha chains?
Small farmers have difficulties to benefit from the emerging biofuel markets in Mozambique.
The main problem lies in the low access to markets to sell the Jatropha seeds. Also the low
access to producer inputs makes it difficult for small farmers to produce a high quality crop in
constant quantities. Next to this there is much uncertainty about growing Jatropha because
the commercial production of Jatropha is new in Mozambique. This resulted in little
knowledge about yields, possible pests and the best agricultural practices for the cultivation
of Jatropha. Furthermore some farmers have bad experiences with growing Jatropha
because a number of planting initiatives collapsed due to little agronomic knowledge and the
absence of buyers for the seeds. Because the prices for Jatropha seeds are not fixed and
farmers have to invest 4 years before the first harvest the realized revenues can be lower
than expected which increase the market risk for farmers. In contrast with crops under a
concession system there is no guaranteed buyer for the crop.
The high transport costs make it costly for companies to do business with the small
producers. The last problem is the food security as most farmers in Mozambique are
subsistence farmers and producing cash crops instead of food crops can be a risk for their
food security.
3. What is the influence of transaction costs on the potential inclusion of small
holders in Jatropha chains in Mozambique?
For smallholders it is difficult to get involved in the biofuel supply chain for Jatropha because
the transaction costs are high. The first problem is the small scale of the farmers which
makes it expensive for companies to invest in a relationship with a single farmer. Due to the
institutional environment farmers do not have access to credit to invest in production inputs
for the production of Jatropha. Because of the small scale of the farmer and their weak
compliance to contracts it is risky for companies to provide credit or production inputs directly
to the farmers. Also the low literacy of the farmers makes it hard to setup contracts between
farmers and companies. Low education of farmers requires technical assistance provided by
the company before the smallholder can start producing Jatropha. As result of the poor
quality of the infrastructure the prices for transport are relatively high. The inexistence of a
supply chain for Jatropha and the fact that the crop is a perennial increases the uncertainty
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for the farmer. Also the little knowledge about the best practices for growing Jatropha makes
it risky for small producers to start growing Jatropha. As result of the problems described
above smallholders and companies are not likely to do business and establish a sustainable
supply chain in the short run. High transaction costs hinder the participation of small farmers
into Jatropha supply chains. Before smallholders and biofuel companies work together a
solution is needed to overcome or at least reduce these transaction costs.
4. What governance structures currently exist in Mozambique for cash crop chains,
and what are their key formal and informal institutions?
Next to the biofuel sector, this research discussed the supply chains of tobacco, cashew and
cotton in Mozambique. The aim of these case studies was to get insight in the context of the
involvement of small producers in supply chain of Mozambique. An important difference
between these crops is that cotton and tobacco are annuals and cashew like Jatropha is a
perennial. In the case studies the influence of transaction and production characteristics and
the problems in the institutional environment on the contractual arrangement was discussed.
The second objective was to get insight in the several actions taken by the actors in the
supply chain to deal with these problems. The tobacco and cotton sector work with a
centralized model where the promoting companies have strong coordination over the supply
chains. The small producers are contracted with brief written contracts. In both sectors the
companies provide production inputs to the farmers. The costs for these inputs are deducted
from the revenues of harvest at the end of the season. The government of Mozambique has
a strong influence on the supply chain by setting of minimum prices and the assigning of
concession areas. The cashew sector has made a shift from an intermediary model towards
a multi partite model. In the cashew sector small producers sold their harvest to traders and
companies bought the cashew nuts from the traders. There were no formal contracts and
direct links between the companies and small producers. Nowadays, the public institution
INCAJU has a strong position in the cashew supply chain. They provide production inputs
and technical assistance to the farmers. Next to this, the public institution helps farmers to
organize them in groups so that they are able to setup contracts with large cashew
processors and reach a better negotiation position.
5. To what extend can governance structures in existing cash crop chains provide
guidelines for the design of a governance structures of Jatropha chains?
Although much can be learned from existing governance structures for crops in Mozambique
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the context of Jatropha requires a different approach. The first difference compared to the
other crops is that the commercial production of Jatropha is new in Mozambique. The other
three crops are produced for years and farmers and companies have built up experiences
with the production. This newness results in a high level of uncertainty for the farmers and
companies. The best practices for growing Jatropha, the influence of pest and diseases and
the yields of the crop are still unclear. The production of Jatropha by smallholder farmers is
hindered by the low access to inputs and uncertainty about buyers and the volatile prices of
fossil fuel form a complicated factor. Because of the uncertainty companies have to offer
incentives to farmers to grow Jatropha. To overcome the uncertainty it is important that
companies show to the farmers that they can join a sustainable supply chain. Because of the
absence of this chain a nucleus estate model with processing facility would be favorable..
After the establishment of a plantation the company has to select the strongest farmers to
grow Jatropha for them. When this works well smaller farmers can be convinced to join the
outgrower scheme. The company can provide production inputs and technical assistance or
can outsource this via a producer organization. Another solution can be a multi partite model
were the government reduces the uncertainty by providing inputs and regulation. The
government can establish a Jatropha board that is concerned with education of farmers and
providing production inputs and technical assistance. With this model the uncertainty for both
the companies and farmers can be reduced.
6. What role can producer organizations play in Jatropha chains in Mozambique?
Producer organizations can play an important role in the biofuel supply chain. They can be
defined as rural businesses which are producer-owned and controlled organizations which
are engaged in collective marketing activities. Producer organization should help companies
to get in contact with single farmers and with the selection of the farmers that are capable to
join a Jatropha outgrower scheme. Because the producer organizations often have a close
relationship with their members they can reduce the uncertainty of the farmer that is related
to the production of Jatropha. Cooperating with farmers who are already member of producer
organizations can reduce uncertainty and search costs for companies. The producer
organization can teach farmers how to grow Jatropha and provide the right inputs to them. In
this case companies do not have to setup a complex technical assistance and input providing
network. An important task for producer organizations should be the organization of farmers
so that the harvest can be offered collectively. By providing these services to their members
producer organizations can play an important role in the reduction of transaction costs in the
Jatropha supply chain.
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“What governance structures can be proposed for the bio-energy chains of Mozambique and
which structures will favor the inclusion of smallholder farmers?”
After answering the sub questions it can be concluded that models with a strict coordination
that can reduce uncertainties for small producers are most in favor for the production of
Jatropha. Therefore the nucleus estate model and the multipartite model are the most
favorable governance structures. In the nucleus estate model farmers can rely on the
experiences acquired by the company and the guaranteed demand for the seeds that is
required to have a throughput for the integrated processing facility. In the multipartite model
there is a strong task for the government who can protect the farmers by setting of minimum
prices and a regulation for companies. The government can establish a Jatropha board
which can provide technical assistance and production inputs. This board can be funded
trough (export) taxes on biofuels or fees to companies for the services provided to farmers.
An important attribute of a governance structure for Jatropha would be providing of inputs.
Resource providing contracts can form the basis of contracting farmers and providing them
inputs. From the discussion about input models can be concluded that input providing
models have to be easy understandable for each producer. Complex models require
administrative skills from farmers and increases administrative expenditures for companies.
The selected governance structures do not directly solve problems with abuse of inputs or
provide a strong technical assistance network to educate farmers. Therefore producer
organizations can be a solution to make use of existing technical assistance networks and
the close relationships between these organizations and their members. Producer
organizations can help companies to reduce the transaction costs by helping them to select
the farmers who are capable to produce Jatropha, organize the farmers in groups, provide
technical assistance and the establishment of collection points were farmers can offer their
harvest collectively.

9.2 Discussion
In this section the conclusions will be discussed that are drawn in section 9.1. Beside that
this section will discuss the limitations of this research and propose topics for a follow up
research.
The research concluded that two models are favorable for the production of Jatropha with
small producers. This outcome needs to be seen as proposed models which have to be
developed over time. It is understandable that it will take time to implement a multi partite
model were the government has to establish a public institution that can support the Jatropha
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supply chain. The nucleus estate model can be implemented much earlier because some
large Jatropha processor are already establishing plantations. As proposed in this research
processors can start with involving small producers in the supply chain. A conclusion of this
research was that producer organisation can play an important role in the realization of a
supply chain where small producers are involved. It should be kept in mind that cooperatives
in Mozambique often have a bad image as result of miss management and inefficiency.
Therefore it is wise to start cooperation with (small) producer organisations who have proven
to be sustainable. Because the Jatropha supply chain is new in Mozambique the proposed
models have to be tested and evaluated during the implementation and execution.
Nevertheless this research can form the basis for further development of a successful
cooperation between small producers and companies.
One of the most important limitations in this research was the early stage of the Jatropha
supply chain in Mozambique. As result of this it was hard to find a large number of
stakeholders in the supply chain who already had experiences with growing Jatropha and
working together with small producers. This problem is tackled by researching the cashew,
cotton and tobacco supply chain were the participation of small producers is common. These
case studies provided insights in the context of cooperation with small producers in
Mozambique what was helpful for designing models for Jatropha. As result of the early stage
supply chain only three Jatropha companies were visited to have interviews. To attain a
complete insight in the Jatropha supply chain also experts from research institutes,
universities and NGO’s were interviewed about this topic. To get insight in the problems for
small farmers related to the introduction of Jatropha as cash crop representatives of
producer organisations were interviewed.
An important discussion point for the production of Jatropha in Mozambique is the economic
viability. Since the oil price is very volatile the market risk for large companies and
smallholders is high. On the other hand the Jatropha production could be viable since
countries started with a blending obligation for fuel. When oil companies are obliged to
blend conventional diesel with biodiesel this can create a demand for Jatropha oil.
During this research it became clear that there is a lot of uncertainty about practical
questions about yields, pest and diseases related to the cultivation of Jatropha. Therefore it
would be valuable to perform an applied research on the best ways to cultivate Jatropha in
Mozambique. Furthermore an in-depth analysis about the costs and revenues for the
production of Jatropha for companies and small producers would be helpful for the
implementation of Jatropha in Mozambique.
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Mr Manual
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Chimoio
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Technoserve
Technoserve
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Caju processor
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Consultant
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Eduardo Mondlane University
Eduardo Mondlane University
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G. Arendsen de Wolff
Mr. Gustin
Tricia W allaca
Gestor de Agronegócios
Economist
Gilead I. Mlay
Mario Falcao
A. Sitoe

Food secrurity
Sesami Trader
Credit supply
Assessora Negócios
Cepagri
Cepagri
Country director
Economist
Forest science

Maputo
Chimoio
Chimoio
Maputo
Maputo
Maputo
Maputo
Maputo
Maputo

Linking smallholders to bio-energy markets -MSc Thesis - Sander van Baren – Wageningen University

113

II The questionnaire
Interview
0
0
0

Producer or NGO
name………………… experience in years
Producer organization name…………………
Firm
name…………………

Kind of crop …………………
Place/region ………………..
Transaction characteristics
How is the supply chain organized, who are the actors involved?
What are the main activities of each actor (as to the crop/product)?
Who formulates the contract and which actors are involved?
How are these contracts set up?
0
Individual (one per farmer)
0
Collectively (one for a group of farmers
How are these contracts formulated?
0
Verbal
0
Written

How do the farmers get their inputs (fertilizer, seeds, chemicals, credit)?
What is the reason for doing business with this contractor?
Low

Medium

High

The contractor pays the
highest price
The contractor supports
with inputs
The contractor supports
with technical assistance
Significant investments
are made for doing
business with this buyer
There is no other buyer
available
Other
Does the contractor provide input? If yes, which kind of inputs?
What are the most important attributes that are explicitly mentioned in the contract?
0
0
0
0
0
0
0
0

Pre agreed price
Specific production practices
Certification
Pre-agreed volume
Inputs provided by the buyer
Credit provided by the buyer
Technical assistance provided by the buyer
Clauses that define penalties if deadlines, services or products are not met,
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0

or product quality is not fulfilled
Other?

How do both parties monitor each other?
Who measures the quality of the product and where in the chain is it measured?
Are their incentives for farmers if they have high quality harvest?
What measures can be taken if one of the parties does not obey to the contract?
How are prices determined?
0

Administered prices (government sets price for product and processor)

0

Contract growing (growers price fixed, residue taken by processor)

0

Revenue sharing (profit distributed in agreed proportion between producer and
processor)

0

Free bargaining (open market system)

What is the frequency of the transaction (delivery of the product to the buyer)?
0
0
0

A few times per month
Monthly
Other …………….

Is there connectedness between transactions i.e. special requirements from further in the chain?
Product characteristics
What are the product characteristics?
Low

Medium

High

Degree of perishability
Degree of variations in product
quality
Degree of variations in product
yield
Degree of inputs required
(labor and others) compared
with other crops
What is the average quantity delivered per producer?
Risk
How many smallholders are engaged in this supply chain?
How many buyers of the crop are there in this region?
Is their always a buyer for the crop?
Are there investments made in training of workers and in equipment specific for the main buyer? If
yes, what?
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If the producer switches to another buyer does he lose a significant part of his?
investment? If yes, what?
What is the average proportion between the production of food crops and cash crops for the
farmer?
Generally, are the farmers self sufficient or do they buy their food on a market?
Institutional environment
23. How is the influence of the following items on the supply chain for smallholders? And what are
the ways to coop with the problems
Problems

Low

Medium

High

Poor
roads
and
telecommunications
Lack of credit
No access to inputs
No
access
assistance

technical

Low
information
prices

on

Low literacy/education of
farmers
Weak property rights
Weak compliance
contracts

to

Existence of corruption
Existence of subsidies
Producer organizations
Is there a producer organization involved in this supply chain?
If so, what percentage of the farmers is member of the organization?
What are their main reasons to be a member of the producer organization?
If they are not a member, what are their main reasons to operate alone?
What is the task of the producer organization?

0

Tasks
Supplying inputs to farmers

0

Negotiating about contracts (farmer-processor)

0

Supplying technical advice

0

Transport

0

Market information
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0

Other

How does the producer organization deals with side selling (selling the products to third parties)?
Is this an important problem? If so, why?
How does the producer organization deals with the possibility that the inputs supplied may be
diverted to other uses than those agreed upon?
Does the producer organization take measures when the members facing risks of flood, drought or
high food prices?
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