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ABSTRACT

In Ethiopia, honey production is a traditional ogation widely practised by farmers as a
complementary enterprise. Immense, diverse botam&sources and suitable climatic conditions
make the country favourable for beekeeping. Howeaerinefficient agricultural marketing system
together with traditional production systems hisdemallholder farmers to benefit optimally from
honey supply. In an attempt to address these prshleontract farming has been introduced in
organic honey production since 2007 in Ethiopiaweteer, honey production via contracts is still very

limited with only a small number of farmers engaged.

This study is, therefore, initiated with the aimk () assessing the impact of contractual honey
production on smallholders’ household income, ang gnalysing the major factors affecting

smallholder farmers income from contractual honegdpction in the Sheka zone, Ethiopia. In
addition, the study examines structure and funitprof contract farming as it is practiced in the

study area.

A multi-stage random sampling technique was empmloie identify sample survey villages and
respondents. Data was collected from both contradtnon-contract beekeepers that were randomly
selected from four villages in two districts. Propity score matching was used to estimate theteffec
of contract farming on household income from hopeyduction. Instrumental Variable regression

analysis was used to explore factors that deterhwusehold income from honey production.

Results show that the processing firm uses theenaastate model of contract farming to collect raw
honey from beekeepers. Prices are determined thnoegotiation based on the market price of honey.
Estimation of the effect of contract farming on kelold income shows that participation in contract
farming significantly improves beekeepers annuebine. In comparison with selling their product at
the local market farmers can earn ab#26.7 to 472.8 USD per year from contractual org&oiney
production. Nevertheless, many beekeepers are wateaof the benefits of contractual organic
farming. Regarding factors affecting household medrom honey production, contract participation,
number of hives or bee colonies, number of famigntbers participating in honey production and the
moisture content of honey positively affect incofmem honey production. On the other hand,
household land size owned, access to training antbar of visits by extension agents have no effect
on the household income from honey production. Hamsepercentage of liquid honey produced to

honey comb and distance to market have a negativence on household incomes.

Based on the results discussed above, the studgsithat participation in contract farming is much
more important for small holder farmers in termsimproving their household income rather than
selling their products in local markets. Finallycieasing the awareness of beekeepers about
contractual honey production, promotion of traosiil beekeeping methods, strengthening the

extension systems and the relation between thatprisector and beekeepers are recommended to

v



promote and expand the contract farming approaaméble a larger number of farmers to benefit

from contractual organic honey production in thelgtarea.
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1. INTRODUCTION

1.1. Background of the study

In Ethiopia, apiculture is a traditional occupatisdely practised by farmers as a complementary
income generating activity. Large and diverse hotdrresources combined with suitable climatic
conditions make the country favourable for the leeging sector (Nuru et al., 2001). Accordingly,
beekeeping is a well-accepted household activityudhout the country. Ethiopia has the highest bee
colony density in Africa. It is estimated that anduone million farmer households keep bees.
Currently, traditional beekeeping accounts for mtven 95 percent of the honey production and
almost all the beeswax produced in the country {{@eistatistics Authority (CSA), 2010/11). The

remaining 5 percent includes transitional and moderekeeping.

The total annual honey and beeswax production i mitan 53.68 thousand tons and 4700 tons,
respectively (CSA, 2010/11). This makes Ethiope fiburth largest beeswax and tenth largest honey
producing country in the world. Export of honey drekswax is estimated to contribute 3.48 million
USD to the annual national export earnings (EtlopCustoms Authority and Export Promotion
Agency, 2009/10). In the country, apiculture is sidared as one of the income-generating activities
for resource-poor farmers and unemployed peoplek&spers are expected to earn about 62million
USDl/year from the total honey and beeswax salegigify of Agriculture and Rural Development
(MOARD), 2005/06).

Beekeeping does not require fertile land, a lamga,aor much initial capital. This makes the sector
attractive for small farmers with limited resourcésis also an environmentally sustainable agtivit
that can be combined with crop production, animeldandry, horticulture and conservation of natural
resources without competing with any of these #is:, As a result, the importance of beekeeping in
poverty reduction and conservation of natural resesl have been emphasized by different
stakeholders. In addition to being an income soheey also has traditional and cultural value in
Ethiopia. It helps as article of trade in holidags, a gift largely in dowries during marriage, as a
important ingredient fottej, a honey mead (honey-wine) and beeswax used tdupeoCandles

particularly in the Orthodox churches.

In south west Ethiopia, where there is an intattinaé forest, honey production is entirely a meahs
maintaining livelihoods. Even though many farmesesider beekeeping as a supplementary source of
income, it is one of the major sources of liveliddor forest-dependent communities. In this area,
most of the households keep bees and the incomeraged from honey sales is used to purchase
grains, clothes, and spent on different social mays Generally in view of its existence in remote
areas where vegetation is more available, beekgdpinvidespread and creates income generating
opportunities for many farmers who have limited emsc to other production opportunities and

technologies. From a rural development point ofwibeekeeping is therefore, an ideal occupation



that can bring an all-round development of thelrecanomy.

However, despite its potential role in the develeptof rural economy, the beekeeping sector faces a
number of problems. Lack of beekeeping skills, prapriate production technologies, weak market
access, weak price incentive systems, and limiteain€ial capacity of beekeepers are the major
problems which largely reduce the potential contitn of the honey sub-sector (Wilson, 2006 and

Melaku et al., 2008). This leads to low producyiand poor quality of bee products.

To address these challenges, there is a natiotalest in linking small scale beekeepers with
agricultural marketing chains. Contract farmingaagements provide farmers with access to a wide
range of services that otherwise may be unattatnasicess to market, credit, new technologies and
risk reduction are some of the benefits for farnfiEms contract farming (Slangen et al., 2008 and To
et al., 2007). Regarding to bee products markepnigate companies have emerged that are largely
involved in collecting and processing table hormylécal and export markets. This is a breakthrough
in the development of the apicultural industrieshsdf country. Reduced uncertainty about the quality
of the product, sustainability of supply and redctin price risk are the main driving forces that
make contract farming attractive to agribusinesadi Small-scale farmers are often reluctant tgpado
new production technologies because of the risklscasts involved. In contract farming, agribusiness
firms usually provide technologies and inputs meffectively than government agricultural extension

services, because it is in their direct econontierést to improve farmers’ production.

Recently, the Ethiopian government and NGOs haaéizexl the importance of introducing contract
farming arrangements as a strategy of integratmglisscale farmers with agribusiness firms. For
example, in the Sheka zone, the local governmedtN@GOs working on natural forest took the
initiative of linking agribusiness firms and smatlale farmers that led to the formation of contract
farming agreements between producers and procesgerters in 2005. Since 2007, Beza Mar Agro
Industry that processes and exports organic homely lzeeswax also started contract farming
arrangements with small scale farmers in the Skeka. Such an arrangement could be an attractive
opportunity for beekeepers as the area is well wadowith natural forest and suitable for organic
honey production. The commonly used organic homegyxction guidelines include (i) location of the
apiary site more than three km away from farmsaisimemical, (ii) the use of natural hive types) (ii
no artificial feeding, and (iv) no antibiotics fdiseases control. Furthermore, harvesting, pracgssi

labelling and record keeping for traceability agquired in organic honey production.

In this regard, farmers from eight villages weretified as organic honey and beeswax producers in
2007. Beekeepers supply the product based on predaed quality parameters such as moisture
content, ripeness, postharvest handling of honelyadhers. It is mandatory for farmers to produce
honey based on organic principles. In additiony thave to keep records of all activities carried ou

such as bee management, production and other sesionce their honey is certified as organic. The



agribusiness firm on the other hand, provides ingininspection, credit, honey containers and other
necessary input can improve the product quality. the farmers involved, market uncertainty is
particularly reduced while the agribusiness isexgid from the high transaction costs that can be

incurred due to quality problems and unreliablepbyp

The contractual agreements enable farmers tolssil products at a price that is 15-20% higher than
the spot market price. However, the number of fasnparticipating in the contractual farming is

small.

1.2. Problem description

Currently, the Ethiopian government considers theterisification of production and
commercialization of smallholders as a focal painthe agricultural development of the country. Its
rural development strategy focuses on market-atagricultural progress as a means for achieving
sustainable livelihoods for the rural populationn &fficient, integrated, and responsive market
mechanism is of crucial importance for optimal @dlitton of resources in agriculture and for
stimulating farmers to increase output. Withoukdirof farmers to markets, increments in output,
increased rural incomes and improved livelihoodsoa be sustained. The current increasing demand
for organic products in developed countries coulgvige opportunities for honey from developing
countries like Ethiopia. There is a good start thi&pia in exporting organic honey. Support and
encouragement of organic honey production providesopportunity for poor farmers and those with

little or no land to diversify income to improveethlivelihood.

In the Sheka zone, the major constraint to increhsebenefit of smallholders is their inability to
access markets. Improving market access for poatllsoider farmers and enabling them to engage
actively in the market process is, therefore, oh¢he most pressing development challenges. The
remoteness of the area on the one hand and thefl@sckorganized market system on the other often
result in low producers’ prices (Nuru et al., 2Q0Bherefore, having good institutional arrangements
is vital to promote this sector to contribute mdfeom a theoretical point of view, contractual farg

is one of the ways used to solve such market pnablespecially in the agricultural sector. Studies
have confirmed improvement in farmers’ income assallt of participation in contract farming (Key
and Runsten, 1999, and Warning and Key, 2002).€Tlsealso evidence that show situations where
farmers received limited gains from patrticipatimgdontract farming (Key and Runsten, 1999 and
Simmons et al., 2005). Therefore, proper analy$ishe factors influencing farmers’ decision to
participate in contract farming and its impact a@usehold income are important for the design and

implementation of policies and strategies that @roreate sustainable markets for honey producers.

A farmer’s decision to participate in contract fanghis affected by different physical, social and
economic factors. This may explain why many beek&espre not participating in contractual farming

despite the provision of higher prices comparethto spot market. For the farmers, the benefit of



contract farming depends on different factors saghhe type of agricultural sector, behaviour ef th
companies and other socioeconomic factors. For pbearm some cases when farmers have no other
option than trading with a single company, contratfarming may not be beneficial. Even though the
contract approach is appreciated by different congsa it is questionable whether it really improves

the farmers’ income.

1.3. Objectives of the study
The general objective of this study is to analyeeimpact of contract honey production on household

income in the Sheka zone. The specific objectifdbis study are:

1. To describe the characteristics and functiooingpntractual honey production in the Sheka zone.
2. To assess the impact of contractual honey ptagtuon household income.

3. To analyse the major factors affecting the bhienéthe smallholder farmers from contract farming
To achieve the stated objectives, this study needaswer the following research questions.

* What are the characteristics of honey contractifagnm Sheka and how does it function?

» Does participation in contractual farming improveekeepers incomes in comparison with
selling their products at the local market?

» What are the main factors that contribute to tromimes of the smallholder beekeepers from

the contractual honey production?

1.4. Organization of the study

The thesis is organized in six chapters. Each ehapas different sub topics. The next chapter
contains an overview of honey production in Ethéopiith specific focus on organic honey
production. The third chapter discusses relevaataliure and concepts about contract farming while
the fourth chapter deals with the description ef study area and the methodology of the study. The
fifth chapter presents results with discussion. Tihal chapter summarizes the main findings of the

study and provides recommendations.



2. AN OVERVIEW OF HONEY PRODUCTION IN ETHIOPIA

2.1.Current status of honey production in Ethiopia

In Ethiopia, honey production has been practicedctnturies in rural communities and already
appears in the ancient history of the country (Ayahnd Gezahegn, 1991). It is traditionally a well
established household activity in almost all paft€Ethiopia. In addition, Ethiopia has perhaps the
longest tradition of all African countries in matiey of bee products. Immense natural resources and
diverse agro-climatic conditions create conducineirenmental conditions for the existence of many
flowering plants. This enabled the existence ofartban 12 million honeybee colonies in the country
(Gezahegn, 2001). Ethiopia, having surplus honeyces of flora and the highest number of bee
colonies, is the leading producer of honey andwarsn Africa. The honey production data shows
that Ethiopian honey production constitutes aro28®%% and 2.1% of total African and world honey

production, respectively (MoARD, 2005).

Currently, total honey production in the country5i8.68 thousand tonnes. The largest portion (70
percent) of the marketed honey goes to the prastuct local beveragesd|j) and around 30 percent is
used as table honey. Even though the productidmtdogy is often still traditional, honey is being
commercialized (MoARD, 2005). Many table honey msging firms are thriving and some have

started to process and market table honey for ludlexport markets.

In spite of its potential, income obtained fromstisiector has been modest due to lack of improved
beekeeping systems, low quality of hive productd ktk of skill by farmers. To alleviate these
problems, the Ministry of Agriculture and Rural Rdspment (MoARD) has formulated a honey and

beeswax development and marketing plan for thetopun
2.2. Economic importance of the sector

Production and consumption of honey

In Ethiopia honey production is present in manytpaif the country. Simplicity of the production
system, low costs and favourable conditions rasu#t production process that appears everywhere.
Especially, for resource poor farmers with no tteliland, this activity is a main source of income
The economic benefit of this sector is the valuettef bee product obtained. Currently, honey,

beeswax and bee colonies are commercialized.

There are three types of bee hives used for horaduption based on their technological level. These
are traditional, intermediate (transitional) anddem beehives. Traditional beekeeping accounts for
more than 95 percent of the honey produced andynalathe beeswax produced in the country (table
1). This way of honey production makes the managemwiehoney bees for better quality and quantity
of honey more difficult. Modern hives give higheelgs than the traditional and intermediate ones.
However, they are expensive and often not affoedédyl poor farmers. The intermediate hive is the

most appropriate for the resource poor as it reguittle skills and has a low cost of productidhe

5



yield from intermediate hives is significantly higghthan from the traditional ones. Regardless ef th
type of hives, both honey and beeswax producedhiofa fit to the internationally required quadisi

if properly handled.

Table 2.1: Annual honey production.

Year Total number of Annual honey Annual honey production  Percentage of honey

hives production(tonnes) from traditional production from traditional
hives(tonnes) hives (%)
2005 4,546,245 30,381 30,059 98.93
2006 4,012,515 41,541 40,620 97.78
2007 4,870,679 51,174 50,042 97.78
2008 4,688,278 42,180 40,075 95.00
2009 5,149,244 39,661 37,025 93.35
2010 4,598,226 41,525 38,833 93.52
2011 5,130,322 53,675 51,023 95.06

Source Annual Livestock Sample Survey (CSA).

Honey has been highly prized for its nutritionatlanedicinal values, as well as its flavour by local
communities. In most of the rural areas where tiheeficiency of other sugar sources, it is highly
demanded for its sweetness and energy-source tapdoiney selling helps to redistribute money
from the urban people with a relatively better d&d of living to rural people. Currently, honeyais

cash crop for almost all beekeeping households.

Export

Honey and beeswax are among agricultural prodbetsdontribute to the national economy through
export earnings. There is an opportunity for Etlao benefit from honey export as a result of its
large and diverse flora resources for large—soahey production. There is also a possibility topsyp
different flavours of honey throughout the yeahi&pian honey is considered to be organic as tke be
forages are forests and plants grown without thee afschemicals. This means, chemical residue is

small in the Ethiopia honey, which is one of theuiss emphasized on the international market.

Even though the honey sector is contributing tooeixparnings, the country’s honey export is small
compared to the estimated production per year. iBhimainly because of the low quality of honey
from traditional hives. In addition, informal expdio neighbouring countries reduces the formal
export. Apparently, the honey export shows an emireg trend as 23.2 tonnes in 2005, 274.4 tonnes

in 2009 and 201.4 tonnes of honey in first quasfe2010 were exported (Figure 2.1).
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Figure 2.1.Trend of Ethiopian honey export and nexe (2005- March 2010) Source: Author’s calculation
based on Ethiopian Revenue and Customs Author@tyQp

The export prices increased from ETB 24.9 per kg(@5 to ETB 46.2 in 2010. The average is about
ETB 31.2 per kg annually for the stated period witihcorrecting for inflation. This upward trend in
export prices indicates that there are potentigsga exporting to international markets. Accoglio

the Ethiopian Customs Authority and Export Promotigency (2009/10), export of honey is mostly
to Middle East Countries (Saudi Arabia, Kuwait, tédi Arab Emirates, Iran, Yemen), the Europe
(Sweden, Germany, United Kingdom, Norway), Afri€gilouti, Sudan) and others countries such as
Israel, USA, Canada, etc.

Employment

Since honey production is a traditionally well-éditshed household activity in almost all parts of
Ethiopia, it contributes to rural employment. Thaptoyment effect of honey production includes
farmers, traders, bee equipment producers, lwmjamakers and processors. The exact number of
people engaged in the honey production in the eguist not well documented. However, it is
estimated that around one million farm households iavolved in honey production (MOARD,
2005/06). In addition, it is also observed thagiganumber of traders and middle men are particigati
from the farm gate until it reaches the final cansts at different level. Since local honey witeg) (is

a cultural drink, many people are engaged in thisiness. In fact, the emerging honey processing
companies also contribute to the employment. Taezethis indicates that the contribution of this
sector to employment is vital. According to CSA@20L0), 31.2 % of total household have land size
less than 0.5 ha and 24.2 % has land size lessltienAs a result, looking for activities that riqu

little or no land is a good solution to create ggportunities in rural areas. The simplicity of tieney



production system gives chances for women and gideple to generate income. In this regard,

honey production is an interesting option for ru@nmunities.

2.3. Constraints and opportunities

The honey sector also experiences constraints whiictier its development. Some of the major
constraints and problems are highlighted below €éHolBee Research Centre (HBRC), 2003 and
MOoARD, 2005/06).

Lack of organized markets and market channel

A well-organized market channel is one of the nahixing factors for expansion of honey production.
Through market channels, producers can be linkgabtential buyers. An increased participation of
farmers in these channels also leads to more sdppljoney processors. In Ethiopia there has not
been a strong organized market channel for beeuptedLack of standards and grading systems
discourage farmers to produce high quality produkssa result, the honey price received variesdase
on the good will of buyers (Kerealem et al., 2008)remote area, demand comes only from local
consumption which leaves more supply on local ntatketurn, this can bring low price of honey and
discourage producers. The constraints related tcketing of honey and beeswax in the country
include low prices in local markets, lack of markdbrmation and research and lack of infrastruetur
(Gezahegne, 2001).

Low quality of honey products

Lack of adequate production skills and post-harhesidling at all levels often results in poor gyali

of honey on the market. Excessive use of smokingnduharvesting and using inappropriate
containers are serious problems in this respetinheease processing cost for processing companies
Since honey producers have limited knowledge ofpttederences of their target market, they do not
try to make any changes in the quality of theirduat. The low price also discourages the farmers to
add value. Most honey on local markets is un-eiticunstrained and has post-harvest handling

problems (Gezahegne, 2001).

Shortage of trained personnel

Well trained staff plays a significant role in infising actors in the honey channel. There is shertag
of skilled personnel for beekeeping management;:ipawvest handling, bee product marketing at all
levels (federal, regional and district levels) apbcessing and quality control in the country
(Gezahegne, 2001 and Nuru et. al, 2001). This ase® the knowledge gap of the beekeepers in the

rural areas.

Lack of improved technologies
In general, there is a serious lack of approprietdnologies for production, collection, processing

packing and storage in many. Improved technologiesoney sector are not widely available. In



addition, technology generating centres are nofj@ate. Poor extension systems are also a constraint

in honey production in taking the improved techigads to farmers.

In addition to these challenges, inadequate suppogromoting apiculture development, lack of
access to consumer markets, lack of credit and dhckformation about the sector are some of the

constraints in honey production in the country.

Despite all these constraints, there is still achpigtential to increase honey production and taavg

the livelihood of the producers and profits of firecessors. There is encouraging support from the
government and NGOs to link honey producers togssing companies. The government policy also
highly encourages private investments in the psingsand exporting of such products. In addition,

intervention of NGOs in knowledge transfer and suppf micro business working in this sector is an

opportunity. Participation of processing companiesrganic honey production has the potential to

create access to the international honey markdthaiay encourage farmers to supply more honey

of better quality.

2.4. Contract farming as institutional arrangementfor the honey sector

As experience from different developing countrigevgs, contract farming is one of the institutional
arrangements that may help to solve farming probled smallholders (Bijman, 2008). Contract
farming has not been applied in Ethiopia on a lagae yet. However, for some crops there have
been some experiments. Oil crops, vegetables, yhanlbeat and honey are some of the crops
produced under contract farming. Nijhof (2010) madeanventory of nine contract farming initiatives
in Ethiopia. Most of these are still in its initiphase. Oil crops, vegetables and honey are prddoce
export markets while barley and wheat are for Iqmaicessing companies. In production of these
crops the contracts have been made with smallleldaupplies of improved technologies, credit,
different input and a secured market outlet areesofnthe advantages for farmers under contract
farming. In this regard, some of the problems ia tioney sector could be solved through this
institutional arrangement. The pricing system, esdment and agreement of the contract vary

depending on the company and other conditions.



3. THEORY ON CONTRACT FARMING

3.1. Concept of contract farming

In the developing world agriculture plays a sigmafit role in leading economic development.
Globalization, expanding agribusiness and the ghiftconsumer tastes change the agricultural
production pattern. Moreover, the effort of manywgmment policies towards more market-oriented
solutions is playing a pivotal role in this shifts market oriented production is expanding, itumt
strengthens the need for effective institutionehagements. Smallholder farmers may face diffieslti

in fully participating in this market oriented apprch. They might be marginalized as larger farmers
become more important and influential. However, egaments and development agencies try to
empower these smallholders through developing rdiffieincome generating farming activities for
rural people. In many countries due to a lack tdative coordination mechanism the empowerment is

not well implemented and achieved (Eaton and ShepRé01).

Methods of coordination can be classified basedhendegree of control over other vertical stages.
Open market coordination is at one end of the spectand vertical integration on the other end
(Figure 3.1). In an open market, sales are madehenspot market after production has been
completed. In contrast, vertical integration refiersnanagement and ownership of two or more stages
of the marketing system by a single firm. In betwe¢here are two intermediate forms of
coordination. These are market-specification catdrand resource-providing contracts (Martinez,
2002).

Least integrated Cohoffered to contractor or integrator odf integrated
Open market Market-specific contractResource-providing contract Vertical integration
Coordination (or production contract)  (or marketing contract)

Figure 3.1: Methods of vertical coordination aldhg spectrum of control:

Source: Adopted from Martinez, 2002
3.1.1. What is contract farming

Eaton and Shepherd (2001:2) define contract farn@aedan agreement between farmers and
processing and/or marketing firms for the productiand supply of agricultural products under
forward agreements, frequently at predeterminedqsi” According to Slangen et al., (2008), a
contract is a governance structure and therefase al transaction mechanism for conducting an
exchange. In addition, Simmons (2002:3) definesrdaract as & large agribusiness firm integrating

backwards by forming alliances with groups of shmatiers and, through written or verbal contracts,

10



providing farm inputs such as credit and extensiometurn for guaranteed delivery of produce of

specified quality often at a pre-determined pfice.

From all these definitions, it is apparent thattcact farming involves three important elements tw
parties, a product to be exchanged at a predetedipnice and a contract stating the terms of the

agreement which contain specified quality and gtant

3.1.2. Models of contract farming
The way contract farming can be structured dependthe type of product, the intensity of vertical

coordination between farmer and contractor, anchtiraber of key stakeholders involved. Eaton and

Shepherd (2001), in their FAO manual for contraciring, specify five models.

The centralized model

In this model of contract farming, the firm (proses and/or exporter) buys a product from a large
number of small farmers with predetermined quaetitand under strict quality control. The firm is
supposed to give technical support, inputs and d@drol over the production process. The
involvement of the firm depends on the characiessif the product, intensity of the risk and fars\e
skills. Mainly products which need a high degregyaicessing can be contracted under this model
such as dairy product, coffee, sugar cane, teath@s. This model is commonly practised in Africa
and is also called out growers’ scheme. CottonamHiia, cacao in Kenya and Uganda and tobacco in
Vietnam are some of the examples for which this ehad practised (Woodend, 2003, Asian
Development Bank (ADB), 2005 and Gibbon et al. 020

The nucleus estate model

This model is a variant of the centralized modeladidition to collecting from farmers, the firm htss
own production farm. The firm helps mainly to derstvate different technologies to the farmers and
to secure supply throughout the year. It is mairdgd for perennial crops but also applicable berot

crops.

The multipartite model

This model involves legal bodies and private congmjointly participating with farmers as a joint
venture. There is usually a separate organizatitinhnis responsible to supply input, technical
support and management of production, processidgramketing. In this model the government often
invests in contract farming through joint ventuweth the private sector. According to case studies
Vietnam, this model fits best to smallholders asittiegrated effort of many actors reduces thedurd

of contracting parties (ADB, 2005). This model @ronon in China.

The informal model
In this case, small companies contract informallihviarmers on a seasonal basis. Crops like fresh
fruits and vegetables which usually require onlgniaimal amount of processing can be contracted

under this model. The achievement of these compatepends on the government support since they

11



are not investing in technical support. Sometinemérs use this method to get credit from small
traders. This means selling their crop before tsirda this case, the price is usually lower thae t

normal market price.

The intermediary model
There is no direct linkage between the firm andnfxns. There are middle men having a formal
contract with a processing firm and informal coatsawith farmers. As a result, it has several

disadvantages in vertical coordination and in gimg proper incentives.

Theoretically, an agricultural product can be cacied by means of any of the models. However,
certain products favour specific approaches basetth® nature of product, farmers’ skills, and other
environmental and economic factors. The model ussdalso affect the socioeconomic impact on

smallholders.

3.1.3. Types of Contracts

The contract farming models discussed above camplemented under different contract types that
are not mutually exclusive. There are three tyfeagoicultural contracts which differ in their main
objectives, transfer of decision-rights (from thenfier to the contractor), and transfer of risk (l&ed
Runsten, 1999, Eaton and Shepherd, 2001, SingR, & Bijman, 2008).

Marketing contracts

A market contract is a pre-harvest verbal or writhgreement between a farmer and a contractor that
specifies quantity, quality, price and delivery éinMost management decisions remain to the farmer,
who retains product ownership over his farming q#si The farmer shares price risk with the
contractor. This type of contract can reduce th& ob gathering and exchanging information about
demand, quality, timing and price, thus reducingeartainty and the market risks. Furthermore,
increasing information availability reduces coostion cost as compared to the spot market. Such

contracts are mostly used in informal models oftimt farming.

Resource-providing contract

The contractor not only provides a market for thedpct, but also provides key inputs at various
stages of production to producers on a credit b@sedit has to be repaid when the crops are sold.
This contract focuses on providing inputs and atpuaiumarket, leaving most of the production
decisions as well as a significant part of the xsth the farmer. For farmers, this type of contrac
reduces the risk of getting appropriate input ameti The buyer benefits from lower selling priced a
reliable supplies of required quality and quanéitythe right time. This kind of contract is genbral
used by well-established entrepreneurs in inforanal centralized models of contract farming. Timely
delivery of inputs is a key to success under thistract. This type of contract is applied when the

product quality depends on the inputs used (Mih®86).
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Production-management contracts

Under this type of contract, producers agree tlmfoprecise production methods, input use, specific
cultivation and harvesting systems. This contrastgmore control to the contractor than the market
contract. The producer shares most of the decrgybits over cultivation and harvesting practicethwi
the contractor. Since the production steps are rusugervision, it increases the quality and reduces

production cost. In contrast, inefficient producersy be a risk for the contractor.

The choice for any of these contract types dependthe type of product, the characteristics of the
buyer, and market conditions (Eaton and Sheph&@t, Rey and Runsten, 1999). However, there are

many alternative contracts that can be derived tlgrabove three main categories.

3.1.4. Transaction costs and contract farming

The central theoretical explanation for contragimiag is based on Transaction Cost Economics
which is a part of New Institutional Economics (MIEhe main idea in NIE is that all transactions

between economic actors involve costs. Which gausea structure is most suitable in carrying out
transactions depends on the transaction costs.sdctian costs (TC) are defined as the costs
associated with negotiating, reaching and enforeiggeements (Da Silva, 2005). Transactions may
have high or low costs depending on various enwi@mal and human characteristics. These
characteristics can be taken as sources of rishkni®ns, 2002, Meijerink et al., 2008 and Slangen et
al., 2008).

Asset specificity, uncertainty and frequency of ngaction are substantial environmental
characteristics that affect transactions. Accordm@Villiamson (1987), cited by Slangen et al. (200
asset specificity is the most critical characteristhich may result in “hold-up problems”. An
investment made by the farmer and/or buyer spettfe certain transaction that has little or nagal
in an alternative use leads to asset specificipbfd$, 1996). The higher the degree of asset spigifi

the higher the incentive to enter into a contragirotects those assets.

Uncertainty refers to factors which are difficuhidacostly to predict. Incomplete and asymmetric
information is the main source of uncertainty. Lawkinformation about market conditions for
farmers and quality of product for buyers is a l&mge in carrying out profitable transactions
(Bijman, 2008). Finally, if the frequency of traetian is low, the transaction cost will be high and

vice versa.

Bounded rationality and opportunistic behaviour e#so influence transactions. Bounded rationality
is the lack of capacity of the parties to formulared solve complex problems in a costless and
straightforward way while opportunistic behaviosiraissociated with seeking personal benefit without
considering the other party. Voluntarily providimgcomplete and/or biased information or making

promises which may not be kept is also opportuniséhaviour (Slangen et al., 2008). As a result,

higher monitoring costs raise transaction coststlfier other party who signs the contract. In the
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absence of such problems, spot market trading &t efficient. However, in reality one or more of
these problems may happen. The degree of thesdepreletermines the transaction cost which

indicates the need for contract farming.

3.2. Why contract farming

3.2.1. When is contract farming expected

Well-managed contract farming is an efficient way doordinate and encourage production and
marketing in agriculture. However, it is importatd identify when contract farming is most
appropriate. Depending on the type of product, bayel the nature of market one can decide when

contract farming is most suitable in agriculturdrgan, 2008).

Usually, when a product is of uniform quality, nperishable, when quality can easily be observed,
and when farmers are familiar with the producticgtmeds and market requirements, then transaction
costs are low and spot markets are the most affieiéangements. However, for high quality products

for which customers are willing to pay a premiummnicact farming is more likely.

The need for producers and buyers to coordinatelistages of production is more significant for
perishable products. Therefore, contract farmingssd for high quality fruits, vegetables, flowers,
and other quality sensitive and perishable comnesditurthermore, in dairy and poultry production,
contract farming is common because of perishabdityl the need for technically specialized and

sophisticated inputs which are not easily obtaimegroducers.

The type of market also influences suitability ohtract farming. If products need a constant qualit
on the final market contract farming is favouredider to control the production process (Miyata et
al.,, 2007 and Minot, 2007). That is why products éxport markets often use contract farming
arrangements. In general, international marketgicpéarly those in developed world, need products
which comply with high quality and food safety stards. Therefore, contract farming is expected

when such standards are very important and guarafithe quality of the products is crucial.

3.2.2. Reasons to enter into contract farming

According to Eaton and Shepherd (2001), Singist0Z2Gand Bijman and Ton (2008), the main
objective of contract farming is to overcome cerfaioblems and constraints that small scale farmers
face in farming. The literature indicates that éhare different reasons for the farmers and procgss
to engage in contract farming. In general, bothigsare likely to choose contract farming instebd
vertical integration or spot market exchange whandaction costs and risk can be minimized (Singh,

2002). The main potential reasons why farmers entercontract farming are:

Market security
Smallholder farmers often have problems in decidimigat to produce by limited marketing
opportunities, which often makes diversificatiotoimew crops very difficult. With contract farming,

uncertainties associated with the search for priochackets are transferred to the processing firne T
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returns that farmers get from selling on the spatk®t depend on the current market prices as well a
their ability to negotiate with local traders. Tlian create substantial uncertainty. Contract fagmi
can overcome this problem since the contractorsifyp@ advance the price to be paid (Singh, 2002).
Contract farming offers market guarantees to thienéas and motivation for further expansion. In

addition, farmers are exposed to different markets.

Access to technical assistance

Following Eaton and Shepherd (2001), technical sttpgnd information transfer from the firm is one
of the main reasons why farmers decide to join remttfarming. Contract farming can improve
farmers’ efficiency through the fact that managemeecisions are shared or transferred to
contractors. In turn, farmers can benefit from nggemeal advice, technical support, and improve their
production skills. In order to achieve the requicgality and quantity of yields, the processingnir
provide production specific technical support. Tifermation that could be provided through contract
farming includes production requirements in spedaifiarkets, time of planting and harvesting to meet

markets, management of product quality and othekehand technical information (Simmons, 2002).

Access to capital

Capital is important to invest in new productiorsteyns and to get quality products that fulfil marke
demand and that give the highest price. In mosts;a@mmallholder farmers experience difficulties to
get credit for farm inputs. As a result of the higbk of repayment, there is less possibility of
borrowing money from banks and other local soufsey and Runsten, 1999). High interest rates are
also problematic in getting credit from informalusces. In this regard, contract farming allows
farmers to access credit to finance productiontspa this context, it is the firm who advancesdit
through enforced agreements. The firm also haslaarage from lending since it can monitor input
use and control crop management decisions. Farsmrgetimes use the contract agreement as

collateral to have credit from local sources (Sims)@2002).

Skill transfer

Skill transfer is also one of the reasons why fasrengage in contract farming. This is true by the
extent to which contract farming offers the oppoity to learn basic concepts on how to run
production activities efficiently. The skills théte farmer learns through contract farming mayudel
the efficient use of farm resources, improved mashaf applying inputs, record keeping, knowledge
about the importance of quality and the charadtesi®f different markets especially export markets
Moreover, spill over effects from contract farmirigitiate the farmers to invest in market
infrastructure and human capital. As a resultpiplioves the productivity of other farm activities
(Eaton and Shepherd, 2001).

Income stability

It is difficult for smallholders to have stable omoe.
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Traditional method of production on the one hand a@oor market channels on the other hand,
influence the returns from farming. Income instiépils especially high in the case of spot market
trading in which smallholders have no influencettom price. This can create considerable uncertainty
Farmers expect to achieve income stability throcmftract farming because of the reduction of risks
and uncertainty in comparison to spot market (Johmes al., 1996).

In relation to the above reasons, Guo et al. (26@%)d in their study of contract farming in a nuenb

of the eastern provinces in China, that farmersretat contract farming to obtain the advantages of
price stability, market access and technical asstgt to improve product quality. Masakure and
Henson (2005) have listed why small-scale produesr®r into contract farming to grow non-
traditional vegetables for export. Among smallhosdden Zimbabwe (2001-2002), they found four
factors motivating contracting, namely market uteiaty, indirect benefits (e.g. knowledge

acquisitions), income benefits, and intangible fienée.g. status).

Contractors also have different reason to enter ¢gontract farming. Spot market purchases and own
productions are the alternatives for the contractor get raw materials for their processing and
marketing activities. The reasons to enter intareah farming are observed in comparison with these
alternatives. Production reliability, quality costgincy, overcoming land constraints and reductfon o
transaction costs and risk are the main potergggdans for firms to enter contract farming (Eatod a
Shepherd, 2001). As the firm has the power to obmtiput supply and production process, it is an
opportunity to keep the flow of uniform product abeltter respond to the market demand (Hall and

Langemeier, 1994). Contract farming also givesctimnce to expand and diversify their process.

In spite of the potential benefits of contracts farmers, studies have shown that in developing
countries contracts sometimes also have negatieetef(Little and Watts, 1994, Porter and Phillips-
Howard, 1997, Torres, 1997, Siddiqui, 1998 and I8iff02). In contract farming, processors are
likely to contract larger farmers or they may oftéfferent types of contracts to different farmers,
which can increase social inequalities in a comtyu@ingh, 2002). It may also create conflict withi
communities between farmers with and without cantit(&ingh, 2002). As specialization increases, it
exposes farmers to asset specificity and prevlaeta hot to look for other firms to find higher acgr
(Key and Runsten, 1999). Sometimes, firms can as&réheir quality standards if supply exceed the

market demand and reject the surplus which issaftosfarmers (Glover, 1984).

3.3. Impact of contract farming on household incomeEmpirical evidence

In early assessments of contract farming in Afrioany studies showed a positive effect on income
using comparative case study analysis (Minot, 1986yer and Kusterer, 1990, Little and Watts,
1994 and Porter and Phillips-Howard, 1997). Mirk@86) reviewed contract farming in developing
countries and found that in general contract fagmmproved the income of farmers. In contrast, the
frequent failure of contract farming was also apamtant finding in the study. In spite of some abci

problems that happened, Porter and Phillips-How@®@B7) conclude that African farmers were
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generally better off as a result of their partitiga in contract farming.

Recently, there have been a number of studiesekpaibre the impact of contract farming using
econometric analysis. Based on survey data cotléficten 162 apple and green onion producers and
four contracting firms, Miyata et al. (2009) exastnthe impact of contract participation on
household income in China. Their finding suggesist tsmall farmers can benefit from contract
farming. Similarly, Birthal et al. (2005) found ththe gross margins for contract dairy farmers in
India were almost double those of non-contract éasmThe main reason for the difference is because

of contract growers had lower production and trafisa costs.

In their study on the impact of contract farmingpoultry, maize seed, and rice seed in Indonesia,
Simmons et al. (2005) found that contracts haveositipe effect on the farmer's welfare. The
contracts for broilers and seed corn brought irsgrdareturns to capital. For seed rice, the corgtract
had no effect on the returns to capital. All theceatracts of poultry, maize seed and rice seedcextiu

absolute poverty.

An analysis of efficiency and distribution of catt farming of poultry production, in the state of
Andhra Pradesh India, showed that contract prodiiési more efficient than non-contract production.
In addition, the study found that there was aniimedlifference between the two groups. Farmers also
gain appreciably from contracting in terms of higlexpected returns and lower risk. From the
average returns of contract and non-contract faanteey concluded that the contract enables poor
farmers to generate a comparable income (Ramasefaahi, 2006). Similarly, Gibbons et al. (2009)
also analysed the revenue effect of participattosmallholder contractual organic cocoa production
in Uganda. They found that there was a positivemae effect of contract farming. Besides, contract

farmers have exposure to improved farming techrsidinat can enhance their yields.

Warning and Key (2002) explore how participatiorntiie NOVASEN (a private company) program
affected the agricultural income of 32,000 peandwgrs in Senegal. They found that farmers
increased their income substantially by particiggtin the contract program compared to non-
participating farmers. In addition, the authorsriduhat the contract farming scheme did not favour

larger or wealthier growers.

In general, the benefits of participating in cootfarming vary between countries based on the
agricultural sector, the type of contract, the nandif agribusiness firms working in the area and so
on. The degree of the income level as a resulbofract farming also varies accordingly. Especially
in countries where contract farming is not wellbtished, exploitation of farmers by the firms may
happen. Following Eaton and Shepherd (2001), tiseaecase in which contract farming has a
negative effect on farmers’ income because of agpoly tendency and opportunistic behaviour of
firms. Lack of transparent pricing and quality gohts among the factors that result in a negative

income effect.
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4. DATA AND STUDY AREA

4.1. Description of the study area

This study was carried out in the South West ofdgila in the Sheka zone. This area is sometimes
called ‘the honey belt of Ethiopia’ because of estee honey production. The Sheka zone is one of
the 13 zones of the Southern Nations, Nationaldied People’s Regional State (SNNPRS). It has
three districts Masha, Anaderach and Yeki. Thisaare covered with immense natural forests.
According to the agricultural sample survey remdrthe country, the total land size of Sheka zane i
about 217,528 hectares of which 43.4 % is coverigd matural forest. Consequently, this area is the
ideal place for organic honey production. In additithe climatic conditions are also favourable for
beekeeping. Three agro-ecological zones are disthgd in Sheka zone. These are the highland zone
(17.65 %), mid altitude zone (59.85%) and low atté (22.85 %). The area includes the upper
catchments of several rivers such as Baro, Akolotb@mo. The districts of Sheka zone are generally
humid with extended rainfall from May to Octobedgnom January to March with short dry periods.
The total annual rainfall ranges from 2000 to 2808 which is fairly distributed throughout the year.
The temperature of the study area is also very nadelavhich ranges from 16 - 25C with a mean

of 21°C.

The vegetation, which covers 50% in Masha and 78%ridracha, is mainly natural forest, which
provides natural sources of nectar for the honegslfgcheefflera abyssinica, Syzygiun gineensee,
Croton macrostachys, Vernonia spp and Eucalyptysasp some of the dominant honeybee trees
growing in the area. The natural vegetation covenagy household is about 4 hectares. In the Sheka
zone agricultural plots are relatively small dudhe large natural forest area. The acreage orageer

is about 1.97 ha. Every household has its own fdagsl with big trees used to hang traditional bee
hives. The forest land is traditionally transferfexin generation to generation through a systetedal
Kobo. This cultural practise helps the farmers to coresdéhe natural forest. The involvement of
household in honey production is 94 % in Masha®i® Anderach and 60 % in Yeki (table 4.1).

Table 4.1 Population and households in Masha, Adrand Yeki districts

District Number of Households Number of Beekeeper Percent
Masha 6,615 6,200 94
Andracha 5,240 5,112 98
Yeki 14,500 8,700 60
Total 26,355 20,012 76

Source: Sheka Zone Agricultural and Rural Develapn@ffice, (2007)
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According to a zonal agricultural office report (20, the honeybee population density is about 78,00
and 170,000 colonies in Andracha and Masha resgégtiin these districts, there are two honey
harvesting periods, April to June and January tard&y, of which the former is the major harvesting
period contributing 95 % of the annual honey prdidmc Honey production is the main agricultural
practise for most household&nste (E. ventricosum) commonly known as "false banamadjze,
coffee, pulses and beans are the major crops grotn.coverage of these crops is relatively small
exceptenstewhich is the main staple food widely used in theaa Livestock and small-scale

vegetable production are also practised.

Non Timber Forest Products (NTFPs) including horfiesest coffee, bamboo, cardamom, long pepper
are a source of income for more than a quarteraohérs in the area (Sheka Zone Finance and
Economic Development Office (SZFEDO), 2007). In ktasand Anderach a large share of annual
household income is from honey sales. In contragte district Yeki coffee production is the main

income sources since this is a low altitude arezehBses construction and charcoal making are
income sources in the area. In addition, farmees aso employed in coffee plantations as daily

workers.

4.2. Data

4.2.1. Sampling and data collection methods
Primary survey data were collected for the honegdpction year 2010/11 through a structured

guestionnaire which includes both closed and opele@ questions. The questionnaire was pre-tested
and necessary modifications were made before eawpecaf the survey. The primary data were

supplemented by secondary data from the Ehiop&irsstal office whenever necessary.

Multi-stage random sampling was used to selectoredgnts. In the first stage, out of the three
districts of the Sheka zone Masha and Anderach sedeeted on purpose because of the presence of
certified organic honey production. In the secotagys, based on the proportion of certified villages
four villages (three from Masha and one from Andbeg were selected randomly. In the final stage,
the total households in the four villages weretified into two strata: contracted and non-contract
beekeepers. The non-contract farmers were seletittth villages of farmers under contractual
organic honey production to ensure homogeneityatoirs except contract farming. In total about 195
respondents (79 respondent under contract farmidgld6 non- contract beekeepers) were selected
using random sampling. The size of the two groums wetermined based on the probability

proportional to size principle.
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Table 4.2: Sampled districts, villages and respotsde

Districts  Villages Total number of Number of sample selected Total sample

beekeepers Contracted Non- contract
household
Masha  Beto 211 20 28 48
Uwa 217 19 30 49
Gadda 225 18 28 46
Anderacha Chegecha 310 22 30 52
Total 963 79 116 195

4.2.2. Current contract farming structure in the sudy area
In the Sheka zone, contractual organic honey ptomtustarted in 2007 with a company involved in

the export market. This company reached an agreewiém smallholders in order to have reliable

supply. The centralized model of contract farmiag bbeen used in which the company receives the
honey from many beekeepers based on predetermiaditycand quantity agreements. Since 2010 the
company started its own beekeeping site for pradiicnd for use as demonstration site. Therefore,

the contract farming model is switched to the nuglestate model.

Structure and content of the contract document

The contract document used for the agreement baetthecfarmers and the company in the study area
contains articles which includes obligation of st quantity, pricing and others. The company is
obliged to provide inputs which can improve the dutivity of the farmers through credit. In
addition, providing training is also a responstgilof the company. Based on the predetermined
guality parameters and the agreement on this \&itindérs the company receives the honey. Follow up
and technical assistance are also included inutiesdof the company. The main responsibility @& th
farmers is supplying honey with a required qualitiie quality parameters include moisture content,
percentage of liquid honey to the comb, containesesd, and others. Record keeping and supplying
only to the company is also obligatory for the farsa The contract document has an article which
states the agriculture office’s responsibility ésolve any conflict between the parties, which siétp
enforce the agreement. How to deal with defaultsfaw to quit from the contract is also included in

this contract.

The price is determined through negotiation betwsath parties. The price of honey is based on the
market price of honey. Farmers can get from 15Qd@®more than the market price based on the
quality requirements maintained. Therefore the spartket price is used as floor price. Both farmers
and the company participate actively in the prigomgcess. This helps to make pricing transparent,
which contributes to the success of contract fagmihalso reduces defaults since both parties have

information on honey prices.
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Achievement through contract farming
Through contract farming the company provides ingjrto improve the quality and the quantity of
honey. Since 2007 the honey supply and export fétveka zone shows an increasing trend (Figure

4.1). Currently the honey from the study area {goeted to the UK, Germany and Norway.
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Figure 4.1: Trend of export of honey from Shekaezomtonnes. Source: Beza mar Agro Industry.

In addition to quantity, the quality of the hondgaimproved. The wastage of honey which was more
than 30% in 2007 decreased to 15% in 2011. Sineartbisture content of honey is a substantial
quality parameter, intensive training has been igexV for the farmers to reduce it. The average
moisture content was more than 25% in 2005 betiticed to 20% in 2011.

4.2.3. Socioeconomic and institutional characterists of the households
Different socioeconomic characteristics of housétalere collected from both contracted and non-

contract beekeepers. In table 4.3, variables atediito show the distribution between contractedi an
non-contract beekeepers. Access to credit, extenséovice, training, communication and social
position in society show significant differencesdvien contracted and non-contract farmers. This
suggests that participation of farmers in contfacming can be affected by these variables. The
distribution of total sample respondents in terrhditeracy level shows that 29.7% and 70.2% are
illiterate and literate respectively. As a reshire is no significant difference in literacy lebeltween
contracted and non- contract beekeepers (table 4.3)
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Table 4.3: Socio-economic and institutional chamastics of respondents (mean/frequency)

Characteristics Contracted Non-contract t/x*-value
Literacy 0.23
llliterate 22.0 36.0
Literate 57.0 80.0
Social position 32.99**
Not participated 39.0 101.0
Participated 40.0 15.0
Access to credit 86.68**
No credit 14.0 98.0
Access 65.0 18.0
Access to extension service 8.1%
No access 7.0 29.0
Access 72.0 87.0
Access to training 17.1%*
Not trained 14.0 54.0
Trained 65.0 62.0
Access to communication facilities 5.84
No access 29.0 63.0
Access 50.0 53.0
Age of household head 41.4 39.4 1.2
Education level 4.9 4.4 0.99
Total family size 7.9 6.3 3.53 **
Family members participated in 4.4 2.9 4,78 ***
beekeeping
Beekeeping experience 23.3 20.4 1.82 *
Number of traditional hives 65.4 80.0 2.24
Number of transitional hives 6.8 2.0 4,93 ***
Number of modern hives 0.3 0 0.82
Distance from market 1.4 1.0 2.42 **
Distance from forest area 1.7 1.4 2.40 **
Distance from extension agent 0.6 0.5 1.05
office
Moisture content of honey 19.9 23.7 -20.98 ***
Percentage of liquid honey 65.0 45.2 8.80 ***
Sales price 38.4 30.4 46.90 ***
Annual income from honey 13165.2 4678.7 13.54 ***
production

*x **x and ** Shows the value statistically signdant at 1%, 5% and 10% level of critical level
Source: Own survey result, 2011

In terms of age and education level of householldbdhere is no significant difference between

contract and non-contract farmers. In contrasal faimily size and family members that participiate
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honey production both have significantly differentan value at 1% critical level. Furthermore,
household beekeeping experience and transitiorashbwned show significant difference in mean
values while insignificant mean difference in termsnber of traditional hives owned. The number of
modern bee hives owned has an insignificant me#areince. This is because the distribution of
modern bee hives is small in the study area. Im3esf distance from the market and the forest, the

mean difference is significant at 5% level while thistance from extension agents is insignificant.

In this study the quality aspect of the honey spdhcluded. Moisture content (MC) of honey is a
substantial quality determinant in honey productiespecially for table honey. Honey with a high
moisture content is more likely to ferment. Besjdigsindicates ripeness of honey. The time of
harvesting and the storage condition determinentbisture content. Since honey has a hygroscopic
nature, it can trap moisture from the air unlessest in sealed containers. The international honey
standard shows that the final product ready forsamption should have a moisture content between
18-20 % which may vary across countries (HBRC, 200Berefore exporters of honey set the MC of
raw honey not higher than 20% since it can thelowered to the 18% standard through processing in
the factory. In places where most of the honeyamftraditional beekeeping the percentage of liquid
honey to honey combs can be used as a quality péeafor the raw honey. In this regard, in terms of
both quality aspects the mean difference is sicmifi at 1% level between contracted and non-

contract beekeepers.

The annual income from honey production shows aifsignt mean difference at 1% level between
contract and non-contract beekeepers (table 46kd&:zpers under contract farming earn more annual
income from honey production than non-contract &mn This difference can be due to the higher
price the contract offers to farmers under contfactning. The sales price of honey shows a
statistically significant mean difference. Furtherm the difference in transitional hives ownedals

helps contracted farmers to supply honey of a bagttelity compared to non-contract farmers.
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5. METHODOLOGY

5.1. Methods of impact evaluation

5.1.1. Basic theory of impact evaluation: The prol@m of selection bias
Different programs have been designed in ordethtmge the income level of targeted groups. The

implementation of these interventions usually déstabmmitment of substantial resources. Such
interventions often have a positive welfare effdaif it is not always clear whether the intended
objectives are achieved. As a result, conductingarh evaluation is essential to assess the effect o
interventions either before scaling up existing jgets or commencing new projects. Impact
evaluation can help policy makers, resource ow@d other actors in a system to know if the
approach has the intended effect. Effective impaatuation helps not only to analyse the effects bu
also identifies the contributing factors. In addlitji it explores whether the observed changes are

indeed due to the program or due to other factors.

In analysing program effects one needs to assegsruividuals would have performed without the
program. This is the basic challenge in impact wi@dn because only the realised outcome is
observed for each individual. This implies a migsthata problem since one cannot observe the
outcomes of program participants if they had natigipated, which is called the counterfactual

outcome or unobserved outcome (Caliendo and H2Q€5).

To proceed with the analysis, comparing outcometseaited individuals with those of a comparison
group, which has not been treated, has been takéimeabest option to overcome this counterfactual
problem (Caliendo and Hujer, 2005, Caliendo and défmig, 2008 and Khandker et al., 2010).
Therefore, one has to find a comparison group amtd the treated group. According to Khandker et
al. (2010:25), two solutions can be applied to sdlvis problem. The first solution is creating a
comparison group through statistical design. Tloese solution is modifying the targeting stratedy o
the program to clean out differences that wouldehaxisted between the treated and non-treated

groups.

In the process of comparing outcomes across treatddnon-treated individuals, selection bias is a
major problem that needs careful attention. Sirfee tteatment assignment is often non-random,
selection bias is likely to happen. This resultarfrselective program assignment and self-selection
into the program, leading to a difference betwessated and non-treated individuals before
intervention, so that ex post, the observed diffeeemay not be entirely due to the treatment
(Caliendo and Kopeinig, 2008).

5.1.2. Impact evaluation approaches
To overcome these fundamental problems, differeathods can be used in impact evaluation.

According to Khandker et al.( 2010), these methodkide randomized evaluations, propensity score

matching, double-difference, instrumental variatdehniques, regression discontinuity design and
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structural and other modelling approaches. Thesthads differ by their assumptions and data

requirements to solve selection bias in estimatiegtment effect.

Randomized evaluations solve the problem of selecbias through random assignment of the
program. A propensity score matching method isulsefthe absence of an experiment as there is no
need to have a baseline and panel data (Calierdicapeinig, 2008). It compares treatment effects
across participants and matched non participargsdoan the propensity to participate. The matching
is carried out based on observed characteristidier&nt matching techniques can be used. Double
difference methods can be used in both experimemtdl non-experimental settings. This method
assumes that invariant unobserved characteristist &d the evaluation is done by considering the
difference in outcomes across treatment and cogtoalp before and after the treatment. Instrumental
variable methods can be implemented using crog®meeor panel data. Selection bias in model
parameters is corrected by using instrumental bkega These variables should be correlated with
participation but not correlated with unobservedrelteristics affecting the outcome (Khandker gt al
2010). These instruments are used to predict pmogvarticipation. The regression discontinuity
design method extends instrumental variable anceramental methods. This method allows for

observed and unobserved heterogeneity in comppartigipants and nonparticipants.

5.2. Estimation of the effect of contract participgion on income: Propensity Score matching

In a situation without randomization it is not pbés to directly estimate the effect of contract
farming on household income. In this case, thera iseed to investigate what would have
happened to household income if they had not peatied. To solve this problem, the potential
outcome approach or Roy-Rubin model is the stanflandework to estimate the treatment effect
(Caliendo and Kopeinig, 2095In this model households have two choices. Téattent indictor

D is one if a household participated in contract fagnand zero otherwise. The potential
outcomes can be defined 4¢D;) for each individual. The treatment effect for an individuak

then:
T; = Y;(1) - Y;(0) 1)

From equation 1 the counterfactual problem is dierause only one of the potential outcomes is
observed for each individualY; (0) is not observed for contract participants, welasl; (1) is not
observed for non-participants. Therefore, estingatime individual treatment effeck; is not
possible and there is a need to focus on averaggrent effects. The average treatment effect on
the treated (ATT) is one of the parameters mosslyduin estimation of treatment effects. It is

given by

Turr = E(Ty|D; = 1) = E[Y;(1)|D; = 1] — E[Y;(0)|D; = 1] (2
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The expected value of ATT is now the differencewsein expected outcome values with and

without treatment for those who actually were tedat

In this expression, the counterfactual for contgactducersE[Y;(0)|D; = 1],is not observed. In
order to estimate ATT this has to be dealt witraiproper way. A solution seems to take the mean

outcome of non-contracted individu@§Y; (0)|D; = 0].

Tyrr = E(Ti|D; = 1) = E[Y;(1)|D; = 1] — E[Y(0)|D; = 0] 3)

The problem here is that the contract and non-aohfarmers may initially not be the same (before
introducing the contract), so the expected diffeeebetween those groups may not entirely be due to
the contract. To overcome this problem the expeoteédome for non-contracts had they participated

in contract farmingt [Y;(0)|D; = 1] can be used in equation 3 (adding and subtracting).

Tarr = E[Y;(D)|D; = 1] — E[Y;(0)|D; = 0] + E[Y;(0)|D; = 1] — E[Y;(0)|D; = 1] (4)

If we rewrite this

Tyrr = ATT + E[Y;(0)|D; = 1] — E[Y;(0)|D; = 0] (5)
Tyrr = ATT + ¢ (6)

ATT is the average gain in income of participamdmpared to nonparticipants, as if non-participating
households also participate in contract farmings #imilar to a condition in which a randomly cbns
household from the population is assigned to ppdie in the contract farming. Therefore,
participating and non-participating households hameequal probability of participating to contract
farming.

The terme is the selection bias whichtise difference between the counterfactual mearwiract
participation and the mean output of nuarticipation.

The true parameter of ATT is only identified if tbetcome of treatment and control in the absence of

contract are the same. This is written as:

E[Y;(0)|D; = 1] — E[Y;(0)|D; = 0] = 0 (7)

Therefore, the main goal of impact assessment igetorid of selection bias. Propensity Score
Matching (PSM) has become one of the major appesathestimate causal treatment effects. It helps
as a treatment effect correction used to reduce hihen estimating the effect of treatments
(Rosenbaum and Rubin, 1983). This method tries apture the effects of different observed

covariatesX on participation in a single propensity scoremmtelx. Then, to obtain the program effect,
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the outcomes of participating and non-participatimuseholds with similar propensity scores are
compared. Households for which no match is foureddaopped because they cannot be compared.
Therefore, based on a model for the probabilitpaticipation in contract farminB conditional on

observed characteristies the propensity score can be obtained. This isngbye

P(X;) = Pr(D; = 1]X;) 8

For the matching method to be valid, there are mpsions that should be satisfied. These are
Conditional Independence (CIA) and presence of mncon support (Khandker et al., 2010). CIA
states that given a set of observable covariétdsit are not affected by treatment, potential @uies

Y are independent of treatment assignniz(@®osenbaum and Rubin 1983; Khandker et al., 20IkD).
the present case, this means that the counterfactwene is the same as the income level that would

have existed if the household had not participatentract farming. This is given by:
(Yo), (Y1) L Dj[X; 9)

The common support or overlap condition is the sdcassumption0 < P(D; = 1|X;) < 1. This
condition implies that treatment observations ha@mparison observations “nearby” in the
propensity score distribution (Rosenbaum and RuB88; Khandker et al., 2010).

As these assumption holds, the PSM estimator foF é8n be written in general as
TarT = Epeini=1{E[Yi(DID; = 1, P(Xp)] = E[Y;(0)|D; = 0, P(X))1} (10)

In this study, application of PSM uses the proligbdf participation obtained from a probit model.
Next, the controls were matched to each treatmsimgua selected matching algorithm. Different
matching criteria can be used to assign particgpamnon-participants on the basis of the propgnsit
score. In this study, households with and withauttact farming were, therefore, matched using the
nearest neighbour, kernel and stratification matghinethods. These methods are described below
(Rosenbaum and Rubin, 1984, Caliendo and Kope2@ig5 and Khandker et al., 2010):

Nearest-neighbour matching

Each treated observation is matched with a cootssérvation that has the closest propensity stiore.
the nearest neighbour matching, it is possible thatsame household in the control group can
neighbour more than one household in the treatgpentp. Therefore, after matching, the difference
between their incomes is calculated as the aveséfget of contract participation on the household
income (ATT).

Calliper or radius matching
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If the closest neighbour is far away nearest-nesghimatching has the risk of bad matches. This can
be controlled through imposing a tolerance levettmmaximum propensity score distance (calliper).
Applying calliper matching means an individual frahve control group is chosen as a match for a
treated individual that lies within the calliperdpensity range). Therefore, it is closest in teohs
propensity score. According to Smith and Todd (3@0possible shortcoming of calliper matching is

that it is difficult to know what choice for theléoance level is reasonable.

Stratification matching method
This method divides the common support into difiénatervals and calculates the treatment impact
within each interval. A weighted average of thesterval impacts is taken as the overall program

impact.

Kernel matching method
All treated observations are matched with househatdthe control group based on the weighted
average. The weighted average is inversely prapatito the distance between the propensity scores

of the treated and control groups.

It is important to note that each matching methed its own strengths and weakness. Using a
combination of different matching methods has thdgaatage of testing the robustness of impact
estimates (Caliendo and Kopeinig, 2005 and Khanekal., 2010).

The matching methods build on the assumption oflitimmal independence, which require a set of
observable covariatesthat are not affected by the treatment. Henceydhni@blesX used in matching
should credibly satisfy this condition. Economi@dhy, related previous research and information
about the institutional setting help to select ¥agiables to estimate the probability of participat
(Caliendo and Kopeinig, 2005). Using many varialfethe probit model is not recommended since
over specification of the model can result in higsiandard errors for the estimated propensityescor
(Khandker et al., 2010). Of course, the main pugpafspropensity score estimation is not to predict
selection into contract farming but to balancecalNariates. Based on these issues six variables are
included to estimate the propensity score. Theseeducation level, number of family members
participating in honey production, social positiommber of visits by extension agent, experience in

honey production, and distance from forest.

5.3. Factors affecting smallholders’ incomes fromantractual honey production
The second analysis of this study is to investigdte factors that affect income from honey
production. Regression analysis is one of the st@hdethod used to assess the effect of different

factors on household income.
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Yi = ﬁXl + (ZTl' + & (11)

WhereY is income of householdX; are explanatory variable§,is a participation dummy arxis the

error term.

In case of this study endogeineity may arise sip@dicipation in contract farming is one of the
variables included in the model. This problem megeadue to unobservable characteristics such as
managerial skills, entrepreneurial skills and athehich may affect contract participation but also
correlate with income. Therefore, this results orrelation betweerm and the error term which
violates one of the key assumptions of ordinanstlesjuare in obtaining unbiased estimates, i.e.
cov(T, ) = 0. Instrumental variable (IV) methods can be usedviercome this endogeneity problem
and to obtain unbiased estimates (Pindyck and Reldin1998). The instrumental variable method
bypasses the problem of correlation betw&amd error term. To proceed with IV methods onalaee
to find one or more instrumental variable(s) Z tbatrelated withT: cov(T,Z) # 0 and uncorrelated
with £ : cov(T, €) = 0.

Based on theory and related previous researchgholds institutional, environmental and economic
variables which are expected to determine househclsme from honey production are included in
the model. Moreover, variables related to qualgigercts of honey are also included in the estimation

of the model. Table 4.4 gives an overview of tta@uded variables:

Table 5.1: Variable used in the model to explaingdatold income.

Variables Units
Household income from honey production Local curyen
Education level of household head Years of s¢hgol
Family members participating in beekeeping Number
Land holding Hectares
Contract farming participation (dummy) Yes/No
Number of transitional hives Number
Number of traditional hives Number
Number of modern hives Number
Distance to market Hour
Distance to forest Hour

Moisture content of honey Percentage
Percentage of liquid honey Percentage
Social position (dummy) Yes/No
Access to training (dummy) Yes/No
Access to credit (dummy) Yes/No
Number of visits per year by extension agent Number
Price difference Local currency
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6. ECONOMETRIC RESULTS

6.1. Estimation of the effect of contract particip&ion on household income

The first part of the econometric analysis is theppnsity score matching analysis to investigagée th
causal effect of contract participation on houseliwtome. Or more, specific to investigate if cantr
participation improves beekeepers income in coraparto selling their product at the local market.
The balancing property is tested to confirm thalividuals with the same propensity score have the

same distribution of observable characteristicefmdent of contract farming (annex 1).

Table 6.1 shows the matching estimates of the geeteeatment effect of contract farming on
household income. Nearest neighbor, kernel, ragings stratification matching methods are used to
assess the robustness of the results.

Table 6.1: Matching methods and average effeconfract on household income

Matching methods Average effect of  Standard error t-value
contract participation

Nearest neighbour 7579.2 721.1 10.5F**

matching

Kernel matching 7581.3 573.4 13.22*

Radius matching 7253.9 1003.0 7.2%

Stratification matching 8037.7 660.7 12.16

*** Significant at one percent critical level. Titandard errors are bootstrapped.
The estimates for the average annual householdn@amarned from contract farming participation
range from 7253.9 to 8037.7 in local currency whichqual to 426.7 to 472.8 USBepending on the
matching method used. All estimates are signifigadifferent from zero at 1% critical level. The
income effect from PSM is similar to the signifitancome mean difference between contract and

non-contract farmers as presented in table 4.3.

From these results we conclude that participationontract farming has a significant positive effec
on annual household income. This income effecttmadue to the higher price the contract offers to
farmers under contract farming. The sales pricdarfey shows significant mean difference at 1%
critical level (table 4.3). Furthermore, the difface in transitional hives owned also contribubethe
income difference between contracted and non-ccnfeamers through both quantity and quality

effects.

The main challenge for beekeepers in organic hpneguction is record keeping since it is crucial fo

traceability. The cost of organic honey produci®not large. The bee hives can be made from kpcall
available materials, which are not expensive. Meeepit is easy to keep the quality of the honey
since the company provides the honey containergetreral, organic honey production can therefore

considered to be an interesting opportunity forlieekeepers in the study area. Nevertheless, many

11USD is equal to 17 Ethiopian Birr.
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beekeepers are not aware of the benefits of cantlorganic farming. From non-contract farmers
67% lack information on this and 35% think thataoig honey production under contract implies

strong requirements.

6.2. Factors affecting the benefit of the smallhoket farmers from contract farming

The result from propensity score matching showsrachfarming participation has a significant etfec
on annual household income from honey productitve. Jecond analysis of this study is to investigate
the influential factors that affect the income frdme honey production. In chapter five it was alsea
explained that an endogeneity problem is expeatethis model due to inclusion of the dummy
variable for contract participation. A preliminabyrbin-Wu-Hausman test shows at 10% critical level
that this variables indeed endogenous. Therefostrumental Variable is used. Contract participatio
is instrumented by distance to the forest and ircémom other sources since both are correlated to
participation and uncorrelated to income (annexii®trumental Variable estimation results of the

model presented in chapter 5 are shown in tabte 6.2

Table 6.2: Estimation results on determinants aofSebold income from honey production.

Variables Coefficient z-value

Dependent variable household income from
honey production

Family members participating in beekeeping 276.9 2.5 **
Education level of household head 56.5 0.95
Contract farming participation (dummy) 8198.5 18 *
Land holding 86.2 0.75
Number of traditional hives 20.6 5.39 ***
Number of transitional hives 138.4 3.84 *xx
Number of modern hives 449.8 2.01 **
Distance from market -518.7 -2.56 **
Moisture content of honey -1215.5 -3.25 ***
Percentage of liquid honey -21.7 -1.37
Social position (dummy) -1674.8 -2.39 **
Price difference -453.0 -1.16
Access to training (dummy) 154.9 0.33
Access to credit (dummy) -1.0 -3.96 ***
Number of visits per year by extension agent -29.7 -1.34
Constant 32389.3 3.81 ***

*x **x and * shows the value statistically signdant at 1%, 5% and 10% level

The number of family members participating in hopegduction positively and significantly affects
the income from honey production at 5% level (t&bB). This is as expected as more labour increases
the number of hives constructed which increasegygrelds. In honey production hive construction
and preparation, transporting the hives to the sitdo the forest and putting them in trees ansesof

the activities which require labour. In this regandving more family members who participate in

production can improve the income from beekeepifige education level of the household has no
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effect on income from honey production. In fact kesgping does not require specific education. This
means most individuals, educated or not, can hefrefn honey production. The household land
holding has no effect on household income from kopeduction, which is not surprising since

honey production does not need much land. Thidigloney production is an interesting opportunity
in land-scarce area. Moreover, irrespective of dagecultural land size one can integrate honey

production in order to increase household income.

Contract participation significantly affects incorearned from honey production at a 10% critical
level. This is as expected and in line with thepersity score matching resul®he result shows that

contracted farmers earn about 482 USD than noracntarmers, which corresponds to the PSM
results. Social position in society negatively aighificantly influences the household income at 5%
level. The household head may participate in leddprof formal and informal institutions in the

society. This reduces the available time for hopeyduction which can influence income from
production negatively. Therefore, farmers havinditahal responsibilities may not be fully engaged
in honey production. This effect apparently outvagighe contribution of social position in obtaining

market information more easily.

The number of hives or bee colonies owned varidschwexplains variation in production capacity.
The number of bee colonies significantly affectsiticome from honey production. Transitional hives
are more productive than traditional hives, incirggshe honey yield. In addition, these hives can b
made from locally available materials such as baméed eucalyptus and therefore are cheap and
easy to construct. The processing company prourd@sng to increase the awareness of farmers to
use this technology since it is easy to controlligugproblems. Contracted farmers have six

transitional hives while non-contracted farmerseh@avo hives on average.

Distances to market was measured in time takene&ehr the market. This was done to make
estimation easy for the respondents. The varidi#eefore captures distance in time rather than in
kilometres. The distance to market significantlyeefs the income from honey production at 1%
critical level. As the time required increases, ithmome from honey production will decrease. I fac

this can determine the quantity of honey suppltheomarket. Furthermore, this is sometimes related

to road quality since farmers bring the honey tortiarket on the back of animals.

Access to training and number of visits by extemsigents have no effect on the household income
from honey production. This is not expected sif@sé variables can improve productivity of honey.
However, this finding may result from the weak @&sien system in the area. The attention given to
honey production in the study area is not stronggared to other agricultural activities. This whg t
number of modern hives distribution and adoptionelsy small while it is one of the ways to improve
honey productivity. Moreover, the reason why farsnene still practising forest beekeeping is asltesu

from weak extension service.
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The moisture content of honey has a significantitieg effect. This is expected since honey moisture
content is an indicator of the quality the honelye processing company can pay more for honey with
low moisture content since it decreases procesnegin the factory. The percentage of liquid honey
to honey comb shows a significant negative infléena household income. Naturally this is not
expected since higher prices can be given to haigya high proportion of liquid honey. However,
in the study area liquid honey is susceptible gghhnoisture content due to the high humidity of the

area.

6.3. Effects beyond income

The econometric results indicate the positive ¢ftdacontract farming on household income earned
from honey production. Beyond this income effechtcact farming also contributes to forest
conservation and preventing accidents among holdsehbhe forest conservation program is mainly
affecting the farmers that live in the forest. Cioiging the farmers to protect the forest is a @mje

in the area. The problem is the incentive of kegpire forest through payments or any other form of
compensation for the farmers. Farmers do not haeetdenefits from forest conservation. Many of
them question why they should keep the forest witheny direct and substantial benefits from
conserving it. Faced with small plots for croppifeymers often cut trees to expand their agricaltur
land. However, in recent years this issue has padty resolved by honey contract farming. Farmers
have benefited from honey production as a maintimober forest product. The supply of honey to the
processing companies fully depends on the existehdhe forest. The motivation to conserve the
forest is a critical issue for the exporters. Eggcfor export markets the organic and naturabgh
features are important promotion issues used bgesswmrs. This can strengthen the link between
farmers, forest and the firms. Recently, since &agthave been receiving higher prices for honey, th
practise of forest conservation has increased.€fte, both parties should have as their motio “

tree, no bee, no honey, no money”

In the Sheka zone the traditional beekeeping metbotbrest beekeeping. Farmers hang many
traditional hives in tall trees. They prefer ta#ids to protect the bee colonies from bee enemutsoa
make the nectar collection easy for bees. In thestse they struggle with honeybees in the trees
during harvesting period. Since bees in tropicabarare more aggressive, farmers face many stings
from the bees. Consequently, many farmers fall dowam the big trees, leading to death or broken
hands and/or legs, preventing them from partiogmatn economic activities. If this happens to the
household head, it is big challenge for the fartolysurvive. Honey exporters are not supporting this
method due to difficulties in obtaining honey ofogoquality. Once the farmers put the hives in the
trees, the next visit is only for honey collecti@ompanies pay lower prices for honey from thistyp
of beekeeping. Currently, backyard beekeeping @npted which reduces occurrence of accidents.
So, contract farming also positively contributes reducing this problem. Besides, backyard

beekeeping gives opportunities for women and thdayimers to participate in honey production.
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7. CONCLUSIONS AND RECOMMENDATIONS

7.1. Conclusion

Since agriculture plays an important role in impngvhousehold income and livelihoods of the rural
population, it is clear that improving the efficignof agricultural marketing systems is important.
Contractual arrangements are one of the optionhignregard. This study analysed the impact of
contracts farming on household income originatirgnf organic honey production in the Sheka zone,
Ethiopia. Factors which affect household incomenfriooney production were also investigated. In

addition, the structure and functioning of contfactning are examined.

Stratified sampling was used to select survey géliaand respondents. Data were collected from both
contracted and non-contract beekeepers that werdomay selected from four villages in two
districts. Propensity score matching was used tinate the casual effect of contract farming on
household income from honey production. Moreovesirumental Variable regression analysis was

used to explore the factors that determine houdahobme from honey production.

The first part of the study deals with the functaord structure of contract farming. The nucleuatest
model of contract farming is used in the study avdach includes owning of a production site and
collection of honey. The contract document usedtieragreement contains obligations and rights of
parties, and stipulations regarding quantity, quapricing and enforcement. The price is determine
through negotiation based on the market price aeljoFarmers can get from 15 to 20% higher price

if they fulfil the quality requirements as descdlia the agreement.

In order to answer the research questions, thetedfiecontract on household income from honey
production is investigated. Indeed, the propensitpre matching estimation results shows that
contract farming has a positive significant effenthousehold income. The estimates for the average
annual household income earned from participatiooantract farming ranges frod26.7 to 472.8
USD?’. This result indicates that participation in cactual organic honey production significantly
improves beekeepers incomes in comparison withingeltheir product at the local market.

Nevertheless, many beekeepers are not aware bétiedits of contractual organic farming.

The second analysis focused on investigating thpmfactors affecting household income from
contractual honey production. Results show thattrach participation contributes to household
income from honey production positively. The numbEhives or bee colonies owned, which captures
the production capacity, is one of the major fataffecting household income from honey
production. The number of family members partidiggin contractual honey production also affects
household income. Another factor that significaraffects household income is the moisture content

of the honey, which is the main quality paramefdraney production. Since processors are interested

21 USD is equal to 17 Ethiopian Birr
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in this parameter, beekeepers who produce hondy tht required moisture content can earn more
income. These results imply the need to increasdligtribution of improved bee hives that can help
farmers to increase honey production and its qudlit this regard, transitional hives, which can be
made from locally available materials, would beedtdr option. It also implies the need to provide
farmers with the knowledge on how to maintain tequired moisture content of honey during the

production process.

On the other hand, household land size owned hasffeot on household income from honey
production. This suggests that contractual honegymtion can also be possible even for land less
households or for households who own a small pidamd. Both access to training and number of
visits by extension agents also has no effect enhtbusehold income from honey production. This
may be a result of weak extension service in thdysarea. Percentage of liquid honey produced to
honey comb and distance to market have a statlgtgignificant and negative influence on household
incomes. The percentage of liquid honey to honeytces important mainly due to high humidity in
the study area. This suggests the need to incfagsers’ awareness about post-harvest handling of
honey. Distance to market can also determine theatgy of honey supply and keep the farmers better

informed about market information.

The study also indicates the contribution of carttfarming in forest conservation and preventing
accidents among households. Production of orgamieyis strongly dependent on the existence of
natural forest. This has increased the concermefexporters about conservation. Especially for
export markets organic and natural forest feataresmportant promotion issues used by processors.
Furthermore, promotion of backyard beekeeping hbyelgeexporters through contract farming indeed

helps to reduce occurrence of accidents on farthatsan result during placing the hives on bigdre

7.2. Recommendations
To promote and expand the contract farming appradatrganic honey production sustainably the

following policy recommendations are given:

» Increase the awareness of beekeepers about comitdubney production:
Although participation in contract farming positiyeaffects household income, it was indicated
that farmers’ awareness of contract farming is Jewy. Organizing experience sharing programs
among farmers, preparing field visits for farmersl avorkshops for concerned governmental
officials and NGOs can help to increase the awa®enécontractual honey production.

» Promote transitional beekeeping methods:
Transitional hives are more productive than tradai hives and do not demand expensive high
tech beekeeping accessories. The only costs indalke providing the design of the hives, training
and initial support. In addition, transitional hévsignificantly improve the quality of honey sirite

allows farmers to inspect ripening of the honeyrniegas’ annual incomes from honey can be
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improved through increasing the adoption of imprbveee hives. The higher income also
motivates the beekeepers to adopt the technologe mtensively. Therefore, honey processors,
governmental and NGOs should intensively promote dtoption of transitional beekeeping to

help farmers increase their income with low cost.

» Strengthen the extension systems:
To reach beekeepers with improved technologies tanihcrease their awareness about better
production systems, a strong extension serviceritant. However, this study indicates that the
existing extension service does not have an impadhcome suggesting that it does not function.
Strengthening the extension service can help tdyedsseminate the required knowledge to
increase productivity. In this regard, improving textension requires, designing and providing
specific training on production systems as webtaist follow-up system by processing companies
and the government.

» Strengthen the relation between the private semorbeekeepers:
Positive linkages between the private sector amd bekeepers are important in contractual
farming as one is dependent on the other and \@cgav However, disputes happen between the
two groups that can have an impact on honey prodiyctDiscussion forums could be created to
discuss, evaluate and exchange any informatiorcttrahelp to improve the linkage.

» Create zonal stakeholder forum:
Government offices, NGOs, microfinance institutioteekeeping input suppliers, processing
companies and beekeepers are among the major sldéehin the study area regarding organic
honey production. All these stakeholders have &reast in the existence of the forest directly or
indirectly. Therefore, bringing these individualfoets together can substantially help to solve
major problems in honey production. Organizing shaitder forums can easily support and
encourage farmers in conserving the forest.

This study focused on one aspect of contractuahifay. However, there are many aspects of

contractual farming that need to be researcheds& tiata pertains to only four villages in two dcssr

in rural Ethiopia. Given the limited scope of thedy, this research suggests that further research

should be undertaken in order to understand th&renaf contractual farming in different contexts. |

is important to extend its potential effect on likeod, social setting, environmental actions and

technology adoption of households. In addition¢sithe focus of this study is on organic honeis it

important to extend this study on different expaniented agricultural products like coffee, oil dse

and other contractual seed production schemes. Witligprovide a broader view on the value of

contract farming and suggests better ways to iseré@e benefit of participation.
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Appendix 1. Propensity score matching estimation

Algorithmto estimate the propensity score
The treatnent is CFPARTI CPATI ON

Particpatio |
nin |
|

contract
farmng | Freq. Per cent Cum
____________ i
No | 116 59. 49 59. 49
Yes | 79 40.51 100. 00
____________ e e e e e e e e e e e e e e e e e e e e e — i —— =
Total | 195 100. 00

Esti mati on of the propensity score

195

65. 49
0. 0000
0. 2488

Interval]

. 105107

. 2423308
1.52234

. 0568412
. 02328

. 4796952
-1.290728

Probit regression Nurmber of obs =
LR chi 2(6) =
Prob > chi2 =
Log likelihood = -98. 885626 Pseudo R2 =
CFPARTI CPA~N | Coef . Std. Err. z P>| z| [ 95% Conf .
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o mm o mm e m— ==
EDUC1_4 | . 0432812 . 0315444 1.37 0.170 -. 0185446
FAMBK1_7 | . 1309702 . 0568177 2.31 0.021 . 0196096
SOCPOL_10 | 1. 065315 . 2331803 4.57  0.000 . 6082905
HOWEXTVT3_13 | . 0352522 . 011015 3.20 0.001 . 0136632
EXPRBK3_1 | . 0023674 . 0106699 0.22 0.824 -. 0185452
Dl SFOREST~13 | . 2787991 . 1024999 2.72 0.007 . 077903
_cons | -2.094013 . 4098471 -5.11  0.000 -2.897299
Description of the estinmated propensity score
Esti mated propensity score
Percentil es Smal | est
1% . 0384307 . 0308568
5% . 0682736 . 0384307
10% . 096122 . 0630579 Obs 195
25% . 1522622 . 0633516 Sum of Wit. 195
50% . 34938 Mean . 4068965
Lar gest Std. Dev. . 2738699
75% . 6097915 . 9750775
90% . 8349117 . 979666 Vari ance . 0750047
95% . 9067704 . 9902546 Skewness . 4989395
99% . 9902546 . 9909776 Kurtosis 2. 020553
EE R R R R R I R I O R S
Step 1: ldentification of the optinmal nunber of bl ocks
Use option detail if you want nore detail ed output
EE R R I S o O O S O R S I O S S O I O
The final nunber of blocks is 5
Thi s nunmber of bl ocks ensures that the nmean propensity score

is not different for treated and controls in each bl ocks
ER R IR I I I R R R R S R R R R I S R R I R R S R R I R R I R R S S Rk S I I I S
Step 2: Test of balancing property of the propensity score
Use option detail if you want nore detail ed output

BRI IR I S I I R R R R R S I R R R I S R R I R R S R I I R S R Sk I Rk S Sk S I

The bal ancing property is satisfied

This tabl e shows the inferior bound, the nunber of treated
and the nunmber of controls for each bl ock

Inferior | Particpation in

of bl ock | contract farmng
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of pscore | No Yes | Tota

___________ e
0 | 55 8 | 63

2 | 29 15 | 44

4 | 19 16 | 35

6 | 12 15 | 27

8 | 1 25 | 26
___________ e
Total | 116 79 | 195

ATT estimation with Nearest Nei ghbor Matchi ng nethod
(random dr aw ver si on)
Boot strapped standard errors

Not e: the nunbers of treated and controls refer to actua
near est nei ghbour matches

ATT estimation with the Kernel Matching nethod
Boot strapped standard errors

ATT estimation with the Radi us Matching net hod
Boot strapped standard errors

Not e: the nunbers of treated and controls refer to actua
mat ches wit hin radi us

ATT estimation with the Stratification nethod
Boot strapped standard errors

Appendix 2. Instrumental Variable regression analys selection for instruments for contract
participation

logit estimation

Logi stic regression Nurmber of obs = 195
LR chi 2(11) = 96. 60

Prob > chi2 = 0. 0000

Log likelihood = -83.334352 Pseudo R2 = 0. 3669
CFPARTI CPA~N | Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o mm o mm e m— ==
AGE1_2 | -.0650027 . 0315738 -2.06 0.040 -.1268863 -.0031191
EDUC1_4 | -.0666684 .0668159 -1.00 0.318 -.197625 . 0642883
FAMSZ1_6 | . 0347202 . 0864595 0.40 0.688 -.1347373 . 2041777
LANDSZ2_2 | . 2227021 .1387841 1.60 0.109 -. 0493098 . 494714

I NCOMORTH2_3 | . 0001481 . 000074 2.00 0.045 3. 09e- 06 . 0002931
Dl SFOREST~13 | . 8293312 . 2114569 3.92 0.000 . 4148833 1. 243779



SOCPOL_10 | 2. 240368 . 465315 4.81
EXPRBK3_1 | . 0343968 . 0309611 1.11
TRANSHI VE3_4 | . 1679743 . 0456596 3.68
DI SMARKET~13 | . 4749249 . 2353979 2.02
trd | -. 00959 . 0041688 -2.30
_cons | -2.043868 1. 18555 -1.72
Odinary | east square estination
Sour ce | SS df VB
_____________ o e e e e e e e e e e e e e m i — ===
Model | 4.8394e+09 13 372258983

Residual | 1.2746e+09 180 7081104.19
_____________ e,
Total | 6.1140e+09 193 31678577.9
I NCOVBK2_4 | Coef Std. Err t
AGE1_2 | -5.241652  18.38325 -0.29
FAMBK1_7 | 223.9622 112. 9229 1.98
TRANSHI VE3_4 | 117. 5915 35. 14571 3.35
QUALMC5_7 | -1681. 257 139. 6917 -12.04
DI SMARKET~13 | -385.2595 195. 0187 -1.98
DI SEXTAG-132 | 109. 7431 91. 83041 1.20
PRI CEDI FF~30 | 218. 8814 91. 09491 2.40
QUALPLQH5_7 | -.1462553  12.63637 -0.01
SOCPOL_10 | -700. 4692 468. 4752 -1.50
| NCOVORTH2_3 | .1059585 . 0707348 1.50
DI SFOREST~13 | 76. 14478 209. 9787 0. 36
trd | 15.96518 3. 366433 4.74
MODHI VE3_4 | 148. 7863 228. 4556 0. 65
_cons | 42686.89  3701. 965 11.53

42

. 234
. 017
. 991
. 137
. 136
. 717
. 000
. 516
. 000

1.328368 3. 152369

-. 0262858 . 0950795

. 0784831 . 2574655

. 0135534 . 9362963

-. 0177606  -.0014194
-4.367505 . 2797677
Nunber of obs = 194
F( 13, 180) = 52.57
Prob > F = 0.0000
R- squar ed = 0.7915
Adj R-squared = 0.7765
Root MSE = 2661
[ 95% Conf. Interval]
-41.51604 31. 03274
1.139196 446. 7851
48. 2409 186. 9421
-1956.901  -1405.613
-770.0765  -.4426069
-71. 45946 290. 9457
39. 13011 398. 6327
-25. 08073 24.78822
-1624. 879 223. 9406
-. 0336176 . 2455345
-338. 1917 490. 4813
9. 322435 22.60793
-302. 0093 599. 5819
35382. 05 49991. 72



