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IMPACT ASSESSMENT OF INPUT AND OUTPUT MARKET DEVELO PMENT
INTERVENTIONS BY IPMS PROJECT: THE CASE OF GOMMA WO REDA

ABSTRACT

The study evaluates the ex-post impact of inputaangdut market development interventions
on total household net income, intensity of inpag and productivity, marketed surplus and
market orientation behavior of the households. Mweeg, the study has assessed the change
in the institutional and organizational aspect ofanket of the woreda due to market
interventions. For quantitative analysis both pragr participant and non participant
respondents were drawn and cross-sectional sura&y Were collected from 200 households
in Gomma woredaPropensity score matching method was employeddtyaa the impact of
the project interventions quantitatively. Thisethod was checked for covariate balancing
with a standardized bias, t-ratio, and joint sigogince level tests. Furthermore, sensitivity
analysis of the estimated participation effect tmloserved selection bias was checked using
the Rosenbaum bounds procedure. Results show #matipation in market development
interventions has a significant, positive and ratdogpact on the outcome variables measured
using different indicators. However, for some ouateovariable indicators such as household
income from coffee commodity, input use for apicaltand fruit production, productivity of
improved hives, land allocation for coffee and nembf hives possessed by the household
are positive but statistically insignificant. Thensitivity analysis also shows that the impact
result estimates are insensitive to unobservedcsefe bias. The qualitative assessment
shows that the main changes were the private sécicluding agro-industry) involvement in
supplying inputs by opening alternative village phioas well as the development of
community based input supply system, linking thendes/private traders to the input
importer and potential buyers and innovative craahibvision specifically meant to enhance
input and output marketing interventions. Furtherealifferent platforms specifically for the
apiculture and sheep fattening has been set bgdahenunity which help them to abide by. To
hedge against the risk involved in sheep fatterpnactice, a kind of community based
insurance program was established. In order to\adlee access to market, establishing
farmers’ cooperatives and linking this cooperatiwesndividual farmers to potential buyers
(including exporters) was done. The thesis findlgcusses these results in detail and draws
some recommendations.

Key words: Propensity score matching, Gomma, mat&eelopment, impact, IPMS
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1. INTRODUCTION

1.1. Background

Ethiopia is still predominantly agricultural econgrwhich is almost rain fed. The sector
accounts for 40 percent national GDP 90 percentexgfort earnings and 85 percent

employment opportunity are dominated by agricultpraducts (World Bank, 2007).

Such characteristics or contribution to the somoemic well-being of the population lead
that Ethiopia should have to start from agricultwgector as it employs most of the labor
force. Despite its importance in the livelihoodtbé people and its potential, the sector has

still remained at subsistence level due to muléfad problemgDercon and Zeitlin2009).

The overall development strategy of Ethiopia iseldaen the development of a strong free
market economic system. Policies towards the deweémt of the agricultural sector and its
role in the Ethiopian economy as a whole are guibgdthe strategy of Agricultural
Development Led IndustrializatioADLI), which has been put forward by the Governtnen
of Ethiopia in 1993. ADLI has an aim to bring abautstructural transformation in the
productivity of the peasant agriculture and to aténe and reconstruct the manufacturing
(Industrial) sector, so that it makes extensive afsthe country’s natural and labor resources
(MoPED, 1993). This strategy has driven the intataun of policies to promote: a more
supportive macroeconomic framework and developnidmsralized markets for agricultural
products; and a strong extension- and credit-leshpior intensification of food staples

production through the use of modern inputs, egfiggeed and fertilizer.

Since then, this strategy has been developed fuatick fine-tuned, most recently in the more
nuanced PASDEP, Ethiopia’s strategic frameworktlier five year period 2005/62009/10.
Commercialization of agriculture and the growthtleé non-farm private sector are two main
thrusts of the initiative to accelerate growth. BA® also recommends specialization both at
farm and community level, a shift to high-value pgppromotion of niche high-value export
crops, a stronger focus on selected high-poteateds, supporting the development of large-
scale commercial agriculture where it is feasilaled facilitating the commercialization of



agriculture, among others, through improved integnaof farmers with markets - both local
and global (MoFED, 2006). Moreover, increased almslity and utilization of appropriate
technologies, an effective and efficient servicévedey system and, improving institutional
competence and performance, integrated and codedirszrvice delivery, sustained demand
for the agricultural outputs are some strategieghvare crucial to making market orientation
of agricultural sector a reality are the componehthis strategy (Puskur and Hagmann,
2006).

In this strategy, markets are expected to leadymtimh, not the other way round as it has
been practiced where farmers look for markets afiey produce (Berharet al.,2006). The

policies, strategies and instruments document lgleamphasizes that the development of
Ethiopian agriculture should be based on marketrdeid production system. Although both
the local and international markets are recognizedhe short term emphasis is put on
developing the local markets and in the longer tpanetrating the international market. To
be successful in competing in the internationalk@agrcontinuous improvement in production

efficiency at farm level and quality of productshzeen envisaged.

As an integral part of this overall strategy, impng the efficiency of markets is underlined.
In this regard, four areas are especially emphdsiZbéese are establishing a system of
labeling and standards, improving the provision noérket information, expanding and
strengthening cooperatives, and improving and gtheming the participation of private
investors in agricultural marketing. The stratetpoastipulates that rural banks be established
and expanded to provide financial services to fasme\cceleration of privateector
involvement in agricultural production, marketingdaproviding different service is the other
components (MoFED, 2006).

In order to realize these policy directions anditsygies, several options/efforts have been
promoted by the government to increase farmergdrme from marketing and processing,
including the formation of cooperatives and betteress to market information. Even though
the Government has market orientation as a goakrgment policy is not very clear on how

the potential benefits of increased smallholder m@ntialization could be maximized and the



potential damage minimized i.e. in creating an &ngbeconomic environment in which
smallholders can take advantage of commercializatigportunities and progressively move
away from the widespread subsistence orientatioartds a more viable and market-oriented
smallholder sector(Samuel and Ludi,2Q08) addition to this, Puskuwet al. (2007), argue
that most past development efforts have been geaveards increasing food productibnt
the development of agricultural markets was nofigahtly emphasizedDuring this period
there was a high degree of control by governmestitutions with limited involvement

private sector and other players.

The challenge, therefore, is to develop a knowleolgsed system which is capacitated and
responsive to markets with linkages between diffepartners in development and improved
development processes, including technology inttbdn, and input/output marketing to
facilitate the development of marketable commoditdPMS, 2005). Recognizing these
government initiatives, MOARD embarked on the Imyamg Productivity and Market Success
(IPMS) Ethiopian Farmer project, which is donorisopied and implemented by the
International Livestock Research Institute (ILR) loehalf of the MOARD.

The project follows a value chain development appho which is made up of several
interconnected components. These components intchelelevelopment and availability of
farm inputs and technology, the agricultural prdouc process, harvesting, storage,
processing, marketing and distribution which ines\different stakeholders along the value
chain including the active involvement of privaec®rs. It aims at making the institutional
linkage between producers, processors, marketerdiatributors which are very important in

sustained agricultural growth (IPMS, 2005).

The project aims to contribute to improved agriatdt productivity and production through
market-oriented agricultural development, as a mdanachieving improved and sustainable
livelihoods for the rural population in Ethiopiao Bccomplish this goal, the project supported
development and research on innovative technolpg@®cesses and institutional
arrangements in four focus areas i.e. knowledgeagement, innovation capacity building of

public and private sector partners, farmers andopassts, market oriented production



technologies and input/output marketing and finagiccontributing to evidence-based policy
making to support innovation processes and capdettelopment and developed strategies,

policy, technology and, institutional options freesearch and lessons learned (IPMS, 2005).

In doing so, the project has been assisting gowenh endeavors by accelerating the
introduction of technology and institutional innteas, as well as adding/modifying
innovations in collaboration with relevant stakelesk so that the technology adoption and
application is enhanced which in turn help the fensrto improve the farm productivity and

their market orientation status.

To this end, the project was implemented in Gomnmraeedain Jimma zone as one of the cash
crop growing areas among ten PLWs.

1.2. Problem Statement

Agricultural marketing in Ethiopia is generally vikeand inefficient (Puskuet al, 2007). Past
agricultural development strategies have mainlyu$ec on production and productivity.
Farmer organizations, on the other hand, are weadkaae not yet business oriented. The
involvement of private sectors can potentially ioy® the delivery efficiency of input for the
producers. However, even though there are condymliey environments their involvement
in input/output marketing and investments are w@d&ni and Goggin, 2006). The Ethiopian
government has recognized the situation and i®ntlyr paying attention to the improvement
of agricultural marketing in order to improve theoromic well being of the farming

population who depend on agriculture as a sour@ecoine and employment.

Development of agricultural markets contributes aoide revitalizing the agricultural sector
by increasing agricultural production and produtyivin the past, the government has
instituted various programs to encourage agricaltyproduction but the development of
agricultural markets was not sufficiently emphadizeSovernment and the various

stakeholders currently recognize the important thé a well-developed market can play in



the process of agricultural development and comialéezation which further catalyze

production growth and boost rural incomes in thentry (Eleniet al, 2003).

Program or project evaluation is one of the comptef project design matrix whenever
any project has been designed and implemented.rdiogpto Ponniatet al. (1996), there
are several reasons to undertakepostimpact evaluation of any project. These include
provision of feed-back to the scientists and thetesy including policy makers, for
accountability purposes including establishingdhedibility of the public sector research and
development, as justification for increased allmratof resources, learning from and

adjusting to new challenges.

Similarly, Baker (2000), argues that evaluating attpis particularly critical in developing
countries where resources are scarce and evear dpknt should aim to maximize its impact
on poverty reduction. If programs are poorly des@jndo not reach their intended
beneficiaries, or are wasteful, with the right mf@tion they can be redesigned, improved, or
eliminated if deemed necessary. The knowledge ddireem impact evaluation studies will

also provide critical input to the appropriate desof future programs and projects.

Most past impact assessment studies have analymedntpact of the project/program
interventions interms of the economic and enviromtale changes. The consideration of
change in institutional and organizational aspéanarketing as outcome variable is limited
in most literatures. Moreover, they are providinglitative insights into processes and do not
assess outcomes explicitly which are now widelynseseunsatisfactory (Ravallion, 2005). On
the other hand, where the quantitative estimatiethods were applied in estimating program
impact, parametric estimation methods have beemumty used to capture the impact of the
program/project on outcome of interest that hasymiamitations in attributing the impact to

the program.

IPMS project worked on the market development irgetions in one of the PLWs, Gomma
which is the key for agricultural sector developtand poverty reduction. Linking the

producers to the potential buyers and input impsytdeveloping/strengthening producers’



cooperatives, establishing alternative input shopgplving private sectors in input and
output marketing were some of the interventionsedionthe market development component
of the project for the selected market oriented mmaities, namely; apiculture development,
sheep fattening, coffee and tropical fruits produc{IPMS, 2007).

To the best of our knowledge no work has been donanalyze the impact of input and
output market development interventions by IPMSeqmioon institutional and organizational
setups of theworeda market, marketed surplus, total net income, infeasion and

productivity and household market orientation bétvafor market oriented commodities of

interventions in Gommworeda

Thus, to fill these gaps, the study attempted talyae the impact of agricultural market
development interventions on the mentioned outceamables by using a blend of both

gualitative and quantitative methods.



1.3. Objectives of the Study

The general objective of the study is to genenatermation on impact of input and output
market development interventions by the IPMS prtojec

Specific Objectives:

In relation to the project’s market developmenéméntions the following specific objectives
were set.
1. To describe changes in the organizational andtinsthal aspect of agricultural
market in the district.
2. To assess the impact of market intervention omgitieation and productivity of
commodities of intervention.
3. To assess the impact of market intervention on ¢loaigl total net income from the
commodities of intervention.
4. To assess the impact of market intervention on s&tadk surplus from the
commodities of intervention.

5. To assess the impact of market intervention on gtarkentation of household.

1.4. Scope and Limitation of the Study

The study was undertaken in Gommaredaof Jimma Zone. The main aim is to evaluate the
impact of input and output market development weations on different outcome of interest.
Though there were many PAs where project activitiage been undertaken in th@reda
only few of them were included due to time and uese limitations. Moreover, the analysis
was limited to the impact of market developmenteimentions for market oriented
commodities undertaken in theoredaby the project. Data for the empirical study were
collected from both households participating and-participating in the market interventions

using the same survey questionnaire at the sange tim



The study is constrained by lack of clear and wiglege of previous empirical studies on
market development and market orientation partrulan establishing market orientation

criteria and its clear indicators for its measurptae

1.5. Significance of the Study

As the study focused on the ex-post impact of ttervention, the information provided in
this study has much importance for policy makerd anientific community in terms of
providing insights and knowledge. It can also pbé&tly contribute for the growing impact
evaluation literature in at least identifying caseffect of market development interventions
on different outcome variables at household lewbreover, it is very helpful for the project
in providing the feedback information on its effeehess and in validating the works done on

market interventions endeavors.

1.6. Organization of the Thesis

The thesis is organized as follows. The followsegrtion describes literature review that
includes concepts on market development, markeicypation, market orientation and their
measurements and linkage of institutions and medgeimpact evaluation methods and
empirical studies. Section three introduces thenodlogy which includes description of the
project and study area, source and methods ddtctoh and analysis as well. Section four
describes the results and discussion of the rdseartcomes and finally section five present

conclusions and recommendations.



2. REVIEW OF LITERATURE

This section tries to discuss the following subeiegs: market development, market
participation, commercial orientation and its meaments, market institutions and its roles

impact evaluation methods and empirical studies

2.1. Market Development

Input market development: In this case the small and medium size villagddra have been

supported in capacity strengthening, linking tounpnporters, provisions of credit and other
material and technical support for the market @adédncommodities of interventions.

Consequently, the input markets for those high ezab@mmodities develop over time.
Because of a high demand for commercial input [fkeilizer by the producers of

commodities, traders (input suppliers) can brindgange quantities to rural areas with a low
unit cost (Goetz, 1992).

Output market development This include identifying the products which haaential and

demanded in the domestic as well as internationatket places, linking producers to
potential buyers, provision of market informationhieh contributes for reduction in
marketing cost, establishing primary cooperativesrder to improve their bargaining power

and further reduce the transaction cost in theevahain approach (Mwape, 2009).

It can be said that market is developed, if in addito the existing markets, new markets are
created like niches and linkage to supermarketslwhas not been practiced before though
marketing practice has been there for long periogsy customers are targeted, different
institutions and organizations have get involvedewery activities in the value chain
development approach (Mwape, 2009). In this regangroving quality and quantity of the

existing product, targeted marketing strategiegparamount important components.



According to Ansoff(19570,Bellmare and Barrett(20& main components of market
development are; (i) marketing extension and tngni(ii) market information and
intelligence network, (iii) grading and standardi@a at producer’s level, (iv) improvement in
competition and awareness, (v) accessibility ofrkei@ng finance and credit, and

(vi)promoting the product by targeting differentstamers.

Similarly, Eleni and Goggin (2006), explain thatriket development requires an integrated
rather than piecemeal approach, in which the kegketanstitutions needed, such as market
information, grades and standards, contract enfoeog regulation, and trade and producer
groups, involvement of different stakeholders idahg private sectors which mutually
reinforce each other. Moreover, the interactiontltdse stakeholders and the institutions
which are governing them is very important for biest functioning of the activities.

Table 1. Conceptual framework in marketing strateges of market development

Existing products New products

Existing markets Market penetration Product development
Increase sales of Identify opportunities for new or modified
products to existing products e.g. product differentiation

market segments e.g.  through new packaging, brands, additional

decrease prices, processing, quality improvement
promotion

New markets Market development Diversification
Expanding into new Identify opportunities for new products
geographical area, for new clients or markets

selling to new segments
of the population, New
product dimensions or
packaging etc.
SourceAdopted fromAnsoff (1957)
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Input and output marketing system play key roleadoption of agricultural technologies. If

farmers do not have efficient input and output retskthey resist investing in new and more
productive technologies (Oechmke al., 1997). Thus, generally it can be said that, market
development increases the competitiveness of seleagricultural sub-sectors that target

national, sub-regional and international marke¢sehy contributing to agricultural growth.

2.2. Market Participation

Anaet al. (2008), defined market participation in terms desaas a fraction of total output,
for the sum of all agricultural crop productiontire household which includes annuals and
perennials, locally-processed and industrial crépsts and agro-forestry. This sales index
would be zero for a household that sells nothingd aould be greater than unity for

households that add value to their crop produdtiarfurther processing and/or storage.

On the other hand, the commonly approach in theralitires is to divide the market-
participation decision into two stages. In thetfstage, households that produce a particular
commodity decide whether to be net buyers, neersgllor autarkic in the market for that
commodity. In the second stage, net buyers andselitrs determine the extent of market
participation (Goetz, 1992; Kegt al, 2000; Hollowayet al, 2005; Bellmare and Barrett,
2006).

As argued by Reardon anfimmer (2005), market participation is both a cause and a
consequence of economic development. Markets dffeuseholds the opportunity to
specialize according to comparative advantage hackby enjoy welfare gains from trade.
Recognition of the potential of markets as engimesconomic development and structural
transformation gave rise to a market-led paradigrmgoicultural development. He explained
further as households’ disposable income increasedpes demand for variety in goods and
services, thereby inducing increased demand-sidekenaparticipation, which further

increases the demand for cash and thus supplyysdeet participation.
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The poorest people in the world are farmers witiv Imarket participation and low
agricultural productivity. Increasing either oneultb help to improve the other, and both
could boost living standards: higher market pasaton could drive productivity by
providing incentives, information and cash flow feorking capital, while higher productivity
could drive market participation since householdt Wwigher productivity are more likely to

have surpluses above their immediate consumpgeds(Anaet al, 2008).

2.3. Commercial Orientation

The definition of commercialization process vari€kese definitions have been taking into
account different side of markets, types of comriesli decision making power of farmers
etc. According to Dawitt al(2006), commercialization can be defined congidethree
perspective viz. input versus output, sales vepwshases, and the type of commercial
activity (cash crops versus other crops).

However, according to Pingali (1997), agriculturammercialization is more than marketing
agricultural outputs. He argued that agriculturaimeercialization is attained when
household product choice and input use decisiomsrede based on the principles of profit
maximization. Moreover, according to von Braenal. (1994), commercialization implies
increased market transactions to capture the lerfedim specialization. Increased market
transactions are more easily attained when thegefarorable policies and institutional
arrangements that promote open domestic and int@nah trade environment and the
development of market infrastructure and supponices that facilitate access to existing
markets and the opening up of new market opporasniinder a secured legal system. The
review made by Motiet al. (2009), argues about the concept of smallholder
commercialization, the meaning is not merely abprudducing significant amount cash
commodities and supplying the surplus to the marfRather it also consider both the input
and output sides of production, and the decisiokbngabehavior of farm households in
production and marketing simultaneously. In additio this, commercialization is not only

cash crops as traditional food crops are also &etiyymarketed to a considerable extent.
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The prime objective of commercial oriented housdbare profit maximization and they are

targeting markets in their production decisionssdshon market signals and comparative
advantage) whereas those of subsistence farmedugtion decision are based on production
feasibility and subsistence requirements, andngetinly whatever surplus product is left after

household consumption requirements are met (Piregadi Rosegrant, 1995; Berhanu and
Dirk, 2009). Their main objective is to fulfill salstence requirements. Generalizing the
various literatures, commercial orientation carubderstood as a transition from subsistence-

oriented to increasingly market-oriented patterinsroduction and resource use.

2.3.1. Measurements of commercial (market) orientan

Although the net welfare gain from agricultural goercialization at the household level is
universally accepted, there is no common standardrieasuring the degree of household
commercialization (Motet al.,2009)

As specified by von Brauet al. (1994), there are three types of commercializaitiolices at

household level.

The first index measures proportion of agricultucaitput sold to the market and input
acquired from market to the total value of agrigrdt production. In the second type,
commercialization of the rural economy is definedtlae ratio of the value of goods and
services acquired through market transactionsttd tmusehold income. Thirdly, the degree
of household integration to the cash economy issorea as the ratio of the value of goods

and services acquired by cash transaction to taetiousehold income.

In addition to the above indices, von Braatral. (1994), have measured commercialization in
terms of proportion of land allocated by farmersctommercial crops and in terms of the
value of input and output sales and purchases wezglhy the value of agricultural
production.
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In measuring household-specific level of commeizadion, Goverehet al. (1999), and
Strasberget al. (1999), used a household commercialization ind#l1), which is a ratio of
the gross value of all crop sales per householdyear to the gross value of all crop
production. This ratio does not incorporate theestock subsector, which could be more
important than crops in some farming systems (Motal., 2009). Keister and Nee (2001),
have also measured commercialization structureeimg of the degree of allocation of
different resources (such as labor and land) topstimg agricultural activities and in terms of
total sales of agricultural commodities

Recently Dawitet al. (2006), used four approaches to measure the lefvélousehold
Commercialization: sales-to-output and sales-tonme ratios, net and absolute market
positions (either as a net buyer, net seller oar&id/self-sufficient household), and income

diversification or level of specialization in agritural production

Generally, the measurements of commercializatioa expressed broadly by higher
proportion of agricultural input and crop outputths marketed for cash and resources
allocated in increased amount to this commoditit®vever, as Motiet al. (2009), argues,

although there is relatively rich body of literaguanalyzing the extent of commercialization
for crop production, the commercialization processl its measurements in the livestock

subsector have received little attention.

2.3.2. Rationale of commercial orientation

The recent move towards market reform in develogiogntries has renewed an interest in
the working of agricultural markets as a sourcanocbme, employment and food security
(Pingali and Rosegrant, 1995; Timmer, 1997). Itinsreasingly recognized that the
commercialization of surplus output from small-scérming is closely linked to higher
productivity, greater specialization, and highecame (Timmer, 1997). Furthermore, in a
world of efficient markets, commercialization leads the separation of households’
production decisions from their consumption deaisjcsupporting food diversity and overall
stability. At the macro level, commercializatiorshelso been shown to increase food security

and, more generally, to improve allocation effi@giiTimmer, 1997; Fafchamps, 2005).
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However, in the face of imperfect markets and higinsaction costs, many smallholders are
unable to exploit the potential gains from commadization (de Janvret al, 1991; Keyet

al., 2000, Bernareet al, 2010). In the absence of mechanisms to overcbesetconstraints,
smallholders are unlikely to participate in mark&tswhen they do, to realize the full benefits
of participation. These challenges are particulamyportant in Sub-Saharan Africa, where
empirical evidence suggests that the proportiofaiwhers engaged in subsistence agriculture
remains very high. At the same time, those who@pate in markets often do so only at the

margins because of the high risks and associatgd ¢taynet al, 2006).

2.4. Agricultural Market Institutions and its Role in Marketing

Institutions are defined in many different ways.eTimost widely quoted one is by North
(1990), which defines institutions as humanly dedisconstraints, made up of formal
constraints (i.e., rules, laws, constitutions),omfal constraints (i.e., norms of behavior,
conventions and self-imposed codes of conduct) dtratture human interactions, and their
enforcement characteristics. These constraintsta@dechnology employed determine the
transaction and transformation costs that add uphéoproduction and marketing costs.
Following North (1990), Dorwaret al. (2005) define institutions as “rules of the gartigit

define the incentives and sanctions affecting pEsglehavior and distinguish institutional as
sets of rules and structures that govern particgatracts, and the context within which the

contracts are governed.

The World Bank (2002), offers a working definitiai institutions as rules, enforcement
mechanisms and organizations that promote markasdctions. These definitions indicate
that institutions provide multiple, functions to rkets; they transmit information mediate
transactions, facilitate the transfer and enforagnud property rights and contracts, and

manage the degree of competition.
Markets only work because of institutionslarket failures are caused by asymmetric

information, high transaction costs and imperfesihecified property rights. These market

deficiencies are more pronounced in rural areash winderdeveloped road and
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communication networks and other market infrastmect Where supporting market
institutions are lacking, rural markets in areathviow market infrastructure tend to be very
thin and imperfect. In the absence of institutitimst help to coordinate marketing functions
or to link producers to markets, the associateti lignsportation costs and transaction costs
undermine the processes of exchange (Kranton 1G@®ye-Madhin, 2001) and result in
limited or localized markets with little rural-unbdinkages (Chowdhurgt al, 2005). In such
circumstances, households produce only a limitedeaf goods and services for their own
consumption because social protection for food sigcis not provided through markets and
government interventions (de Janetyal, 1991).

Shocks and vulnerability to production risk (iweather, pests and sickness) and market risk
(i.e., price) that seem systemic to agriculture dsad to imperfect markets and transaction
failures (Dorward and Kydd, 2004).

When high transaction costs, asymmetric informa#ind incomplete property rights impede
the functioning of markets, market players failitalertake profitable investments (due to the
absence of complementary investments) leading todawation failures that hinder market
functions (Dorwarcet al., 2003; Dorwardet al, 2005). Thus, coordination failure along the
production to consumption value chain may explainstrained agricultural development and
the prevalence of a low equilibrium trap, whichaid®ig challenge to policy (Dorwaset al.,
2003). Overcoming the effects of such market imgagibns in agricultural input and output
markets would therefore require a deliberate atteimstrengthen institutions that promote
coordination of market functions, reduce transactiosts and integrate markets to facilitate a

continual transition to a higher level equilibrifVorld Bank, 2002).

Various private and public sector market-supportimgstitutions and institutional
arrangements have been proposed to bridge marlsrfections, reduce transaction costs,
enhance opportunities for the poor in markets anidke the market systems more inclusive
and integrated (World Bank, 2002). Among the po#tmharket-supporting institutions that
can enhance market functions in rural areas amaefiarorganizations such as Producer
Marketing Groups. Their potential in this proce®s lin enabling contractual links to input

and output markets (Coultet al., 1999); promoting economic coordination in libezall
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markets and in leveraging market functions for $imeéder farmers. However, their success
in this process depends on their ability in conmgymarket information; coordinating
marketing functions; defining and enforcing properights and contracts; facilitating
smallholder competitiveness in markets (World B&®)2) and more critically in mobilizing

their members to engage in markets.

2.5. Definitions and Approaches of Impact Assessmen

Different definitions have been given to impactesssnent by different organizations and
scholars. But the commonly used definition of ictpassessment as it is given by Omoto
(2003) and Rover and Dixon (2007), is that it igpracess of systematic and objective
identification of the short and long-term effectespive and negative, direct or indirect effect
of intervention on economic, social, institutioresdd environments. Such effects may be
anticipated or unanticipated, and positive or nggast the level of the individual, household
or the organization caused by on-going or compld®elopment activities such as a project

or program.

An impact evaluation assesses the extent to whipinogect has caused desired/undesired
changes in the intended users. It is concerned thighnet impact of an intervention on
individuals, households or institutions, attribdéabnly and exclusively to that interventions
(Baker, 2000). Thus, impact evaluation consistsas$essing outcomes of research and

developmental changessulting from interventions.

According to FAO (2000), impact assessment is dfmreseveral practical reasons: (1)
accountability — to evaluate how well we have donéhe past, to report to stakeholders on
the return to their investment, and to underpintigal support for continued investment; (2)
improving project design and implementatioto learn lessons from past that can be applied
in improving efficiency of research projects; ar8) planning and prioritizing to assess
likely future impacts of institutional actions amvestment of resources, with results being
used in resource allocation and prioritizing futymjects and activities, and designing

policies.
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Based on the time continuum, there are two typempéct assessment studi&x. antetype

is about assessing the impact of the likely fuemgironments and of expected impacts from
interventions. It is applied to assist in decisionsapproval and funding of any project where
asex-post(which this study meant for) evaluates performamohievements and impacts of
the past activities of the project or program (FR00Q0). The resulting information is used in

accounting for the past use of resources, anduasfal input for future planning.

2.5.1. Types of impact assessment

According to Ponnialet al. (1996), comprehensive impact evaluation can beakien at

two levels viz. people (household) and community.

2.5.1.1. People level impact

People level impact refers to the effect of theenwméntion on the ultimate users or target
group for which the technology is developed andpéelh Impact begins to occur when there
is a behavioral change among the potential usdrs. people level impact deals with the
actual adoption of the appropriate technologiesansequent effects on production, income,
environment and/or whatever the development oljeatiay be (Omoto, 2003). The people

level impact can be economic, socio-economic, sogltural, and/or environmental.

Economic impact assessment

Economic impact measures the combined productidnramome effects associated with a set
of research and development activities (PonniahMadella, 1999). The economic impact
assessment studies range in scope and depth afageal from partial impact studies
(adoption studies) to comprehensive assessmentarfoenic impacts (FAO, 2000). One
popular type of partial impact assessment is adotudies that look at the effects of new
technologies such as the spread of modern croptiemion farm productivity and farmers’
welfare. Economic impact assessments of the margEhensive types look beyond mere

yield and crop intensities to the wider economfeast of the adoption of new technology
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Social impact assessment

Social impacts are important and need to be coreidalong with the economic and
environmental impacts. Social impacts assessmehide the effects of intervention of the
project on the attitude, beliefs, resource distidny status of women, income distribution,
nutritional implications, institutional implicatienetc of the community. These can be
assessed through socio-economic surveys and caredoltoring. Social impact has the
potential to contribute greatly to the planninggass of other types of development projects
(FAO, 2000). It can assist in the process of evwalnaof alternatives, and to help in their

understanding and management of the process &l sbange.

In many impact assessment studies these impaatatials is rarely applied or overlooked
especially in agricultural research and developmemigrams and focusing usually on
economic and environmental impacts. Only few ecan@tudies have included social impact
analysis through qualitative assessments (FAO, 2000

Environmental impact assessment

The importance of environment impact assessmeincieasing in agricultural research and
development interventions due to the growing cameeif land degradation, deforestation and
loss of biodiversity around the world. However, rtheare few countries and research
institutions that have formally assessed the ennirental impacts associated with agricultural
research projects (FAO, 2000).

2.5.1.2. Community level

Institutional impact Assessment

According North (1996), institutions are rules oange and organizations and their
entrepreneurs are players. Increasing agricultpratiuctivity, whilst strengthening local
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institutions, has long been an important goal oficagfural research and development.
Organizations play an important role in meetings thoal by improving technologies and
knowledge base of the biological, social, econommad political factors that govern the
performance of an agricultural system, and by gtteming local institutions’ capacity and
performance. Most impact evaluation studies areno$ubjected to rigorous appraisals from
economic and environmental perspectives, withouingi due attention to the institutional

aspect of the interventions (Ponnethal., 1996).

While economic ,environmental and social impactug®s on the impact evaluation of the
technological outputs of research and developmegamezations in the form of new
techniques, methods, information and practicesgoicaltural systems, institutional impact
assessment involves the evaluation of the perfocsar an intervention in non-technical
activities such as training, networking, facilitatj development of methodologies, and
advisory services in the areas of research and gthleeies, organization and management.
The concrete results and impacts of institutioraletopment can be difficult to see and may
take time to emerge. However, information, geneérdtem institutional impact assessment
has the great potential to lead to better, morecéffe actions and institutional performance of
a research and development system (FAO, 2000)tutishal and organizational impact is
measured in terms of changes in policy, institwl®structure, networking, arrangements and

achievements in human capacity buildings (Omot0320
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Figure 1. Conceptual framework for comprehensiveadot assessment
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2.5.2. Approaches to impact assessment study

If one could observe the same individual at the esgoint in time, with and without the
project, this would effectively account for any ebged or unobserved intervening factors or
contemporaneous events and the problem of enddgedei not arise (Ravallion,2005;
Gilligan et al.2008). Since this is not happening in practice, etbimg similar is done by
identifying non-participating comparator groups ntieal in every way to the group that

receives the intervention, except that comparatongs do not receive the intervention.

To know the effect of a project on a participatindividual, we must compare the observed
outcome with the outcome that would have resultadi that individual not participated in the
project. However, as stated earlier two outcomesi@be observed for the same individual.

In other words, only the factual outcome can beeplesd. Thus, the fundamental problem in
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any social project evaluation is the missing datblem (Brysonet al, 2002; Ravallion,
2005).

Estimating the impact of a project requires sefragats effect from intervening factors which
may be correlated with the outcomes, but not cabygetie project. To ensure methodological
rigor, an impact evaluation must estimate the cemattual, that is, what would have

happened had the project never taken place (Baken).

This task of “netting out” the effect of the projdoom other factors is facilitated if control
groups are introduced or constructed form non-beiaeiles. Control groups consist of a
comparator group of individuals or households wit ribt receive the treatment, but have
similar characteristics as those receiving thervetetion called the treatment groups, the only
difference between groups is being project parittgm. The comparison group should be
identical to the treatment group except that thated group receives the intervention and the
non treated ones do not. They make it possibleotdral for other factors that affect the
outcome(confounding factor).ldentifying these greworrectly is a key to identifying what
would have occurred in the absence of the intervenEzemenaret al, 1999; Gilliganet

al., 2008).

However, this is difficult to achieve for two reaso First, beneficiaries of the intervention
may be selected on the basis of certain charatitsri@urposive targeting) based. If these
characteristics are observed then a comparisonpgnoth the same characteristics can be
selected. But if they are unobserved then in ppilecionly a randomized approach can
eliminate selection biasSecond, the comparison group may be contaminatigbreby

spillover effects from the intervention or a similmtervention being undertaken in the

comparison area by another agency.

If these differences that could arise from the ramdom placement of the program and/or
from the voluntary nature of participation in pragr (self-selection) is not properly
accounted for, comparison of outcomes between anograrticipants and non-participants is

likely to yield biased estimates of program imp@&dt{gan et al.2008).
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In theory, evaluators could follow two main quaatiite methods in establishing control and
treatment groups namely randomization/pure experiahedesign and non-experimental/
guasi-experimental design. In practice, in the aosciences, the choice of a particular
approach depends, among other things, on dataabiyl, cost, and ethics to experiment
(Yibeltal, 2008).

2.5.2.1. Experimental Method

Experimental designs, also known as randomizatwe, generally considered as the most
robust of the evaluation methodologies (Baker, 200By randomly allocating the

intervention among eligible beneficiaries, the @ssient process itself creates comparable
treatment and control groups that are statisticjyivalent to one another, given appropriate

sample sizes.

In a randomized experiment, the treatment and cbaaimples are randomly drawn from the
same population. In other words, in a randomizedesrment, individuals are randomly
placed into two groups, namely, those that reces@&ment and those that do not. In this case
observable and unobservable characteristics getrigtated thus no selection bias problem
arises. This allows the researcher to determinge@rampact by comparing means of
outcome variable for the two groups which yieldsumbiased estimate of impact (Nssah,
2006).

According to Ezemenaet al (1999), a random assignment of individuals tattreent and
non-treatment groups ensures that on average &#eyedice in outcomes of the two groups
after the intervention can be attributed to themsention (i.e. both observed and unobserved

characteristics is the same for both the treatedaa control group).

Random assignment ensures the two groups aretistdls similar (drawn from same
distribution) in both observable and unobservaliaracteristics, thus avoiding program
placement and self-selection biases (Bermdral., 2010). If implemented appropriately, this

design ensures that potential confounders are tedaacross program (intervention) and
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control units and therefore any differences indbtcomes between the two can be attributed

to the program.

Although experimental designs are considered théimopn approach to estimate
project/program impact, in practice, there are ssdveroblems. It is not feasible in demand-
driven programs in which participants make theina¥ecisions of whether to participate and
about the kind of activities to do in the learnipgpcess (Ravillion, 2005; Bernaet al,

2010). Baker (2000), also argues that individualscontrol groups may change certain
identifying characteristics during the experimehatt could invalidate or contaminate the
results. Moreover, experimental designs can be restpe and time consuming in certain

situations, particularly in the collection of newraw data

2.5.2.2. Quasi-experimental method

Quasi-experimental (nonrandom) methods can be wsedrry out an evaluation when it is
not possible to construct treatment and comparigonps through experimental design. For
projects that are often setup intentionally, it@nmon to only have access to a single cross-
sectional survey done after the project is intredu¢Jalan and Ravallion, 2003). These
techniques generate comparison groups that reseéhebteesatment group, at least in observed
characteristics, through econometric methodologieieh include matching methods, double

difference methods, and reflexive comparisons.

When these techniques are used, the treatmentangacison groups are usually selected
after the intervention by using nonrandom methdudsome cases a comparison group is also
chosen before treatment, though the selectiontisamalomized. Therefore, statistical controls
must be applied to address differences betweertréda@ment and comparison groups and
sophisticated matching techniques must be useanstiuct a comparison group that is as
similar as possible to the treatment group (Gilligaal.,2008).

A quasi-experimental method is the only alternativieen neither a baseline survey nor

randomizations are feasible options (Jalan and IRava2003). The main benefit of quasi-
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experimental designs are that they can draw ostiegi data sources and are thus often
quicker and cheaper to implement, and they can dxéoned after a project has been
implemented, given sufficient existing data. Theingpal disadvantages of quasi-

experimental techniques are that (a) the religbitt the results is often reduced as the
methodology is less robust statistically; (b) thetimods can be statistically complex and data
demanding; and (c) there is a problem of seledtias. This study employed this method as

there is no base line data and as the project plactis not random.

The central methodological challenge in non-expental evaluation method is that
examining outcome response of an intervention vesldistilling the effect of intervention

per se from that of the factors that affect indidts (Foster, 2003). There are different
econometric approach that has been used to aveetiace this problem.

Double difference or difference-in-differences (DID: Method in which one compares a

treatment and comparison group (first difference&fole and after a project (second

difference). Comparators should be dropped whepgmsity scores are used and if they have
scores outside the range observed for the treatgrenp. In this case potential participants

are identified and data are collected from themweleer, only a random sub-sample of these
individuals is actually allowed to participate hetproject. The identified participants who do

not actually participate in the project form theuoterfactual (Jalan and Ravallion, 1999;

Baker, 2000).

With this method program impacts are estimated ddgutating the difference in outcomes
between treatment and control groups after progmaplementation minus the difference in
outcomes between treatment and control groups fwitie implementation. Often, we refer
to this double difference or this simple comparigomeans as the difference-indifference
(DID) estimator.

The strength of the panel-based-DID estimator cdnoes its intuitive appeal and simplicity.

It can derive an estimate of the impact by compatire treatment and control groups using

the post treatment data (second difference), aferuse the pre-treatment data to equate
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treatment and control groups (first differencé).addition to this, DID estimates are known
to be less subject to selection bias because #rapwe the effect of any unobserved time-

invariant differences between the treatment andpawi®on groups.

However, there are at least two disadvantageséehate to the very simplicity of such a panel
based impact assessment. First, constructing pdatl sets can be expensive, time
consuming, and logistically challenging particwabecause we need to collect baseline and
follow-up data that straddle the implementatiom @rogram. Second, the design assumes that
the potential selection bias (i.e., due to admiaiste targeting or volunteering) is linear and
time invariant such that it can be subtracted wffhie first differencing (Jalan and Ravallion,
1999). However, these assumptions might be violdtdue time period between two panel
data sets is long enough so that the unobservabiables of subjects are altered. In addition,
the unobservable variables can be changed as Hjecwliparticipate in the program which

leads the estimate to be biased.

A reflexive comparison: Methods in which a baseline survey of participastdone before
the intervention and a follow-up survey, is dongemafHere, Participants who receive the
intervention are compared to themselves before atet receiving the intervention. The
counterfactual group is the set of participatindividuals themselves (Jalan and Ravallion,
1999; Baker, 2000).

Propensity Score Matching: Among quasi-experimental design techniques, matched
comparison techniques are generally consideredcandebest alternative to experimental
design (Baker, 2000). Intuitively, PSM tries to ate the observational analogue of an
experiment in which everyone has the same prolabiliparticipation. The difference is that
in PSM it is the conditional probability (P(X)) tha intended to be uniform between
participants and matched comparators, while rangatmoin assures that the participant and
comparison groups are identical in terms of thdriistion of all characteristics whether
observed or not. Hence there are always concdyost aemaining selection bias in PSM

estimates (Ravallion, 2005).
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On the other hand researchers also usually apptaidary regression in adjusting preexisting
differences treated and comparison households.o@ddth common, such an approach has
some limitations. The first is that regression gatye assumes a set of linear relationships
between the covariates and the outcome of intefesecond, more subtle problem involves
the so called common support or distribution of toeariates (Ravallion, 2005). Not only

high- and low-treatment groups differ in terms bé tmeans of those variables, but the
distribution of those variables could overlap reky little. In that case, regression

essentially projects the behavior of individualsoime group outside the observed range to
form a comparison for the other at common valuethefcovariate. Such projections can be

highly sensitive to functional form (Foster, 2003).

An alternative to econometric regression is siaaktmatching methoddwith this method
meaningful counterfactual (control) group is seddctamong a large group of non-
participants, which is identical to the participatigroup (Brysoret al., 2002; Caliendo and
Kopeinig, 2008) to match the characteristics of phgject population (causality of potential
outcomes) as closely as possible. It matches dagrivaps to treatment groups on the basis of
observed characteristics or by a propensity (tdigjpate) score; the closer this score, the
better the match. A good control group is from shene economic environment and is asked
the same questions by similar interviewers as rimtrnent group. In recent years there have
been substantial advances in PSM technique apphsafRosenbaum and Rubin, 1985; Jalan
and Ravallion, 1999).

Unlike econometric regression methods, PSM companig comparable observations and
does not rely on parametric assumptions to idertieyimpacts of projects and it does not
impose a functional form of the outcome, therebgidvng assumptions on functional form
and error term distributions, e.g., linearity impia®, multicollinearity and heteroscedasticity
issues. In addition, the matching method emphasimeproblem of common support, thereby
avoiding the bias due to extrapolation to non-aatgon. Results from the matching method
are easy to explain to policy makers, since tha idiecomparison of similar group is quite

intuitive.
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Matching the treated and the control subjects besowiifficult when there is a multi-
dimensional vector of characteristics (Rosenbauch Ruabin, 1983). The PSM solves this
type of problem by summarizing the pre-treatmemtratteristics of each subject into a single
index variable, and then using the propensity s¢Bf®) to match similar individuals. This
constitutes the probability of assignment to treathconditional on pre-treatment variables
(Rosenbaum and Rubin, 1983).

Matching estimates is more reliable if: (i) pagi@nts and controls have the same distribution
of unobserved characteristics; (ii) they have @®es distribution of observed characteristics;
(i) the same questionnaire is administered tohbgtoups; and (iv) treated and control

households are from the same economic environnirerthe absence of these features, the
difference between the mean impact of the partntgpand the matched non-participants is

biased estimate of the mean impact of the projatat and Ravallion, 1999).

PSM is not without its potentially problematic asgiions and implementation challenges.
First, PSM requires large amounts of data both len universe of variables that could
potentially confound the relationship between omteoand intervention, and on large
numbers of observations to maximize efficiency (Bedet al, 2010) .Second, related to the
previous point we can never be entirely sure thathave actually included all relevant
covariates in the first stage of the matching made effectively satisfied the conditional
independence assumption (CIA). Furthermore, PSkbisparametric: we do not make any
functional form assumptions regarding the averafferdnces in the outcome. Although the
first stage involves specification choices - efgngctional form like logit and probit, empirical
analyses tend to find impact estimates that arsoresbly robust to different functional forms.
Moreover, if unobservable characteristics alsoctffee outcomes, PSM approach is unable
to address this bias (Ravallion, 2005).

Irrespective of its shortcomings, PSM is extensgiveded in the recent literature on economic
impact evaluation (Jalan and Ravallion 2003). Itviery appealing to evaluators with time
constraints and working without the benefit of basedata given that it can be used with a

single cross-section of data, where this studysamged to employ.
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2.6. Empirical Studies

Due to dearth of available information on effectnudirket development intervention studies,
only application of the model used by differente@sher is discussed.

Studies on application of PSM methods

A number of researchers have applied this semnpetrec model to evaluate social programs
both in Ethiopia and elsewhere in the world. Belane some of the recent studies who have

applied PSM in program evaluations particularl¥ethiopia.

Fitsumet al, (2006), used PSM in order to analyze the impashwdll scale water harvesting
on household poverty in Tigray .The main objectiaze was to assess whether households
with ponds and wells are better off compared tes¢hwithout. Results show that households
with ponds and wells are not significantly bettéir @ompared to households without, even
though they are comparable in essential houselinaldhcteristics.

Yebeltal (2008), applied the model to assess thgaainof Integrated Food Security Program
in lbant district of Amahara region. The study fduthat the program has increased
participating households’ calorie intake by 30%.(i698 calories) compared to that of non-
participating households.

In assessing the impact of the Productive Safety?aegram (PSNP) in Ethiopia on livestock
and tree holdings of rural households, Anderssbial. (2009), have applied PSM model.

They found that there was no indication that pgréiton in PSNP leads households to
disinvest in livestock or trees. In fact, the numbé trees increased for households that
participated in the program. It could be the cdsa participation in PSNP (where tree

planting and subsequent forest management workublicdands are usual activities) leads to
households becoming more skilled in forestry, ahdt tthey switch to increased forest

planting as a result.
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In analyzing the impact of social protection on dogsecurity and coping mechanisms in
Ethiopia's productive safety nets program, Gilligaml. (2008), used PSM methods and they
found that participation in the public works compahof the PSNP (defined as receipt of at
least 100 Birr) in payments over the first five rtiemhas modest effects. It improves food
security by 0.40 months and increases growth iestieck holdings by 0.28 Tropical

Livestock Units (TLU). It leads to an increase of percentage points in the likelihood that a

household is forced to make a distress asset sale.

Bernardet al (2010), applied PSM in assessing the impact opeaatives on smallholders’
commercialization of staple crops using the oufpide offered and proportion of output sold
as indicators. They found that cooperatives deligaraverage, 7 percent price premium for
their members’ output, relative to what these fasweould have received had they decided to
market their output individually. On the other hatfie quantity of grain coming to market

from this smallholder farmer is less than it wob&lwithout the cooperative’s services.
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3. RESEARCH METHODOLOGY

3.1. Program Description

IPMS project, funded by the Canadian InternatioDavelopment Agency (CIDA), was
implemented since 2006/7 to assist the MoOARD inttaesformation of smallholder farmers
from a predominantly subsistence oriented agriceltio a more market oriented
(commercial) oriented agriculture. It has been enpénted by ILRI Ethiopia on behalf of
MOARD in four major regions (viz. Oromia, Amharajgfay and SNNP). The project
adopted a participatory market oriented commodéle chain approach which is based on
innovation systems and value chain concepts. Arat@aents in the approach are the value
chain instead of a production focus, the linkingl @apacitating of value chain partners and
the assessment, synthesis and sharing of knowladgeng the partners, participatory
commodity development. The project introduced #pproach in 10 Pilot Learning/oredas
(PLWS) in Ethiopia with the objective of testingéguding the approach so that the respective

PLW best practice can be scaled up/out nationwide.

At the PLW level, the program was implemented bigtng public and private institutions,

including extension/advisory services, agriculturgdut/service suppliers, credit institutions,
cooperatives and private traders. An important espé the project was providing these
institutions with new ideas and best practices fr@éonsultative Groups (CG) centers and
other institutions outside of Ethiopia in additimnthe existing institutions in the country. The
project’s role in the PLW is to facilitate accessdgricultural innovations — technologies,
policies and processes as well as strengtheningapacity of institutions to better serve
farmers and communities (IPMS, 2007).

In Gomma PLW, the project integrates coffee, frapiculture development and sheep
fattening as market oriented commodities of intetia. Selection of households into the
program involved local consultation (experts andmigistrators) and a non-random
placement. In the first plac&ebeleswere identified in the district based on certaiitecia

like their accessibility to road and availabilitf agricultural extension services and
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willingness of the farmers to participate and tippartunity and potential of thkebelefor
specific commodity of intervention. Upon selectidrguseholds participate in one or more
program activities, which include coffee and frprbduction, sheep fattening and apiculture
development. Households who have been involvedifferent project’'s component since

2006/07 were considered as participants.

3.2. Description of the Study Area

Gommaworedais one of the 13voredasin Jimma zone known for predominantly growing
coffee. It is located 390 km south west of AddisaBld and about 50 km west of the Jimma
town. One of the coffee biodiversity centers inigpia is found in thisvoreda There are 36
peasant associations and 3 towns. The number afuéigral households in the district is
45,567 of which 35,533 are male headed and 10f@8#gle headed (IPMS, 2007). The total
population of the district was 21662 of which 1484re males and 106,174 females (CSA,
2007). Gomma is the second most densely populastdctlin the zone with the total area
96,361.72 ha (96.4 keincluding the two coffee state farms which coagrarea of 2704 ha.

The woreda has two farming system namely shaded coffee/lbgisfarming system and
cereal/livestock.Thirty-two of the 36 PAs belong to the coffee/liteesk farming system.
More than 92% of the people in tiredalive in this farming system. On the other hand,

cereal/livestock farming system consists of fousR#nong the total PAs.

The average annual rainfall of the district is 158 with low variability. It is bimodaly
distributed in which the small rains are from MatohApril and the main rainy season lasts
from June to October. Hence, crop and livestocklpecton is not constrained by the amount

and distribution of rainfall.
Agro ecologically, Gommavoredais classified as 96% W#&Veina DeggWet Midland) and

and 4% Kolla (lowland). Altitude in Gomma rangesnfr 1387 to 2870 metres above sea level
(masl). Most parts of theoredalie between 1387 and 2067 masl.
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The three dominant soil types are Eutric Vertisblismic alisols and Humic Nitosols. Among
these soil types, Nitosols is the most abundanerwog about 90% of thevoreda These soils
are young soils and are generally acidic soils. el®w, farmers grow crops that are acid
tolerant. The pH of the soils in Gomma ranges betw&5 and 5.5. However, the commonly
observed problem related to aluminum and magnesaxitity as a result of low pH is
minimal. There are about 5 rivers in tireda Even though available land and water
resources offer high potential for irrigation dey@hent in Gomma, the present utilization
level is very poor (IPMS, 2007).
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Figure 2. Location of study area
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3.3. Sources of Data

Both qualitative and quantitative data were codcfrom secondary and primary sources.
Secondary data relevant to this study were colleftem Gomma office of agriculture and
rural development, Gomma based PLW and other retemaanizations. Primary data were

elicited from the respondents using formal andrimfal survey.
3.4. Sampling and Data Collection Techniques

Both primary and secondary data sources were ugetthis study. The primary data needed
for the study were obtained from randomly seledteth households. A two stage sampling
technique was adopted to generate the requiredapyirdata. First 5PAs were selected
purposively from 20 project target PAs. Then hooddh were stratified as program

participant and non-participants in the selected.FAnally, probability proportional to the

size was employed to select 100 households fromicjgemts and 100 households from non-
participants which totally constitute the sizelodé sample to 200.

Then after, a structured household questionnaisagainistered to 200 sampled households
of participant and non-participant households ia selecteckebeled In doing so, training
was given to enumerators about the questionnaoiddlow up was made to ensure that the
process of data collection was smooth. The surwestipnnaire was pre-tested before full
scale data collection in order to clarify issuedhia questionnaire if any. Finally, the survey

was conducted from December, 2009 to January, 2010.

The survey questionnaire was designed to eliciirmétion from a variety of topics including

on household resource endowments, access to maageisultural services and demographic
characteristics of the respondents both at the ¢iftlee survey as well as before-interventions
of the program using recall methods. Respondents agked to recall information on easily

remembered household characteristics.

1 . In this thesis, program households, treatment dionigls are used interchangeably. On the other hraomd,
program households, control households, compahsoseholds are used interchangeably.
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In fact, while some household characteristics saglsex are time-invariant, one can easily
trace-down pre-intervention characteristics on agel education given current information
guestionnaire was designed to elicit informatioonfr a variety of topics including on

household resource endowments.

Table 2. Sample size i{ebele

Sample Participants % N Non-participants % N Total
Kebeles HHs HHs

Kilole Kirkir 244 46 46 1400 23 23 69
Behsasha 48 9 9 1200 19 19 28
Bulbulo 86 16 16 1110 18 18 34
Yachi Urache 72 14 14 1140 18 18 32
Omo Gurude 80 15 15 1350 22 22 37
Total 530 100 100 6200 100 100 200

Source: OoARD, 2010

In addition to formal survey, informal survey wasdertaken using PRA tools in different
villages of theworeda Accordingly, community discussions at four diéiet kebeleswere
undertaken in order to understand the overall comiysituations and insights about the
project activities, its performance, limitationsdastrength. This information also helps to
provide critical insights into beneficiaries’ peespives, the value of projects to beneficiaries,
the processes that may have affected outcomes dadper interpretation of results observed

in quantitative analysis (Baker, 2000).

Furthermore, interview with experts working in @bration with the project likevoreda
level agriculture office working on different comdibes of intervention were made to
broaden the qualitative data base of the studyt@amarich the interpretations of the result of

guantitative result .
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3.5. Data Analysis Techniques

3.5.1. Qualitative analysis

Information on changes in organizational and instihal aspect of agricultural market in the
woredawere collected from the community using FGD, intewing for experts in different
organizations in the district and reference madsetcondary sources which were described
and explained qualitatively. This information alssed to augment the quantitative analysis

results.

3.5.2. Descriptive analysis

Descriptive statistics such as mean, standard t@vjapercentages, graphs and cross

tabulations were used in analyzing the data.

3.5.3. Propensity score matching

One of the critical problems in non experimentalthonds is the presence of selection bias
which could arise mainly from nonrandom location tbe project and the nonrandom
selection of participant households that makesuati@in problematic (Heckmaet al.,1998).
According to Bernaraet al. (2010), there are three potential source of bia first one is
that participant households may significantly eiffrom nonparticipants in community as
well as household level due to observable charatts((such as geographic remoteness, or a
household’s physical and human capital stock) thay have a direct effect on outcome of
interest. Secondly, the difference arises due tbservable community level characteristic.
For instance, the existence of a project may beaith driven by particularly dynamic local
leaders at community level. At the household lewelhousehold’'s expected benefits, its
entrepreneurial spirit, or its relationship withhet program/project may significantly
influence behavior. Thirdly, externalities (spilEv effect) exerted by project on

nonparticipants.
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As a result of the above problems, differences betwparticipants and non-participants may,
either totally or partially, reflect initial diffences between the two groups rather than the

effects of participating in the market intervenson

PSM controls for the households’ observable chareticsby comparing the outcomes of
program participants with those of matched nonigpents, based on similarity in observed
characteristics which minimizes the first bias. nbt feasible to control for these
characteristics, PSM estimation become biaggdving control households from the same
communities as program beneficiaries helps to redie risks of such biasHowever,
removing unobservable characteristic remains the prablem of this method.

As Ravallion (2005), argues contamination of thatad group can be hard to avoid due to
the responses of markets and governments. Fongest&8ernarcet al (2010), minimize the
effect of spillover effect on comparison group lmmparing cooperative members to similar
households located in othkebeleswhere there are no cooperatives. Nevertheless,gaed
by Heckmaret al. (1998), treatment and comparison households shapédate in the same
markets and should have come from similar agroeggo(from sufficiently close locations)

and socioeconomic conditions in order to ensurev#idity of PSM method.

In order to achieve objectives 2-5, PSM non-expental method was employed to know the
impact of market development interventions madéPdyS on different outcome variables. It

is chosen among other non experimental methodsubedt does not require baseline data,
the treatment assignment is not random and comsidass second-best alternative to

experimental design in minimizing selection biasentioned above (Baker, 2000).

Mathematical specifications of PSM method

In our case estimating the effect of household'di@pation in the markets developed by
IPMS interventions on a given outcome (Y) is spedifs:

=YiDi=1) -Y;(Di= 0) (1)
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Wherer; is treatment effect (effect due to participationthe specific market), Ms the
outcome on househaldD; is whether household has got the treatment or not (i.e., whether

a household participated in the market developrmeatventions facilitated by IPMS or not).

However, one should notice thg(D; = 1) andY;(D; = 0) cannot be observed for the same
household at the same time. Depending on the posdf the household in the treatment
(participation in market development), eitig¢D; = 1) or Y;(D; = 0) is unobserved outcome
(called counterfactual outcome).Due to this fastineating individual treatment effeet is
not possible and one has to shift to estimate #eeage treatment effects of the population
than the individual one. Two treatment effects mm@st frequently estimated in empirical
studies. The first one is the (population) Averdgeatment Effect (ATE), which is simply

the difference of the expected outcomes after @pdiion and non-participation:

AYprE = E(AY) = E(Y1) - E(Yo) (2)

This measure answers the question what would befteet if households in the population
were randomly assigned to treatment. But, Heckmtaal. (1997), note, that this estimate
might not be of importance to policy makers becaitisacludes the effect for whom the
intervention was never intended. Therefore, thetnmogortant evaluation parameter is the so
called Average Treatment Effect on the Treated (ATWhich concentrates solely on the
effects on those for whom the program/interventiaresactually introduced. In the sense that
this parameter focuses directly on those househwolds participated, it determines the
realized impact from the program and helping tadkegvhether the program is successful or

not. It is given by:

Tarr = E(t/D=1) =E(Y,/D =1) —E(Y,/D=1) (3)

This answers the question, how much did househgddtcipating in the program benefit
compared to what they would have experienced witpatticipating in the program. Data on
E(Y;/D = 1)are available from the program participants. Anlgéat®r’s classic problem is to
find E(Y,/D =1) . So the difference betweefY,/D = 1) — E(Y,/D =1) cannot be

observed for the same household. Due to this pmobdsme has to choose a proper substitute
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for it in order to estimate ATT. The possible sauatfor this is to use the mean outcome of
the comparison individualg(Y,/D = 0), as a substitute to the counterfactual mean faseh
being treated, E(y,/D = 1)after correcting the difference between treated antteated

households arising from selection effect.

Thus, by rearranging, and subtractiBgY,/D = 0) from both sides of equation (3), one can

get the following specification for ATT.

E(Y1/D=1) —=E(yo/D =0) = tarr + E(Yo/D =1) —E(Y,/D = 0) (4)

Both terms in the left hand side are observablesAanT can be identified, if and only if only

if E(Y,/D =1)—E(Y,/D = 0) = 0. i.e., when there is no self-selection bias. Tusdition
can be ensured only in social experiments whemnrents are assigned to units randomly
(i.e., when there is no self-selection bias). @m-+experimental studies one has to introduce
some identifying assumptions to solve the selectmwablem. The following are two

assumptions to solve the selection problem.

I. Conditional Independence Assumption (CIA)

Conditional Independence Assumption is given as

Y, L D/X (5)

Where L indicates independencs, -is a set of observable characteristi¢s, — non-
participants. Given a set of observable covari@i@svhich are not affected by treatment (in

our case, participating in market development)eptal outcomes (input use intensity, level
of productivity, income, etc) are independent @atment assignment (independent of how
the market participation decision is made by thesebold). This assumption implies that the

selection is solely based on observable charattsrigy), and variables that influence

treatment assignment (market participation decissomade by the household) and potential
outcomes (input use intensity, productivity levelcome) are simultaneously observed
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(Bryson et al, 2002; Caliendo and Kopeinig, 2008). Hence, adidjusting for observable
differences, the mean of the potential outcoméessame for D = 1 and D = 0 aB(yY,/D =
1,X) = E(Y,/D = 0,X).

Instead of conditioning oX¥, Rosenbaum and Rubin (1983), suggest conditiominga
propensity score (propensity score matching). Thepgnsity score is defined as the
probability of participation for householdyiven a setf which is householdsharacteristics
P(X) = pr(D = 1/X). Propensity scores is derived from discrete choiodel, and then used
to construct the comparison groups. Matching thebalility of participation, given
covariates solves the problem of selection biasgusiSM (Liebenehnet al., 2009). The
distribution of observable% is the same for both participants and non-paeicis given that
the propensity score is balancing score (Liebenehral., 2009). If outcomes without the
intervention are independent of participation given then they are also independent of
participation givell¥) . This reduces a multidimensional matching problama single
dimensional problem. Due to this, differences betwthe two groups are reduced to only the
attribute of treatment assignment, and unbiase@atngstimate can be produced (Rosenbaum
and Rubin, 1983).

II. Common support region assumption

The common support is the region where the balgnsoore has positive density for both

treatment and comparison units. This assumptiasraut perfect predictability of D given

That is:
O<pr(D=1/X)<1 (6)

This assumption improves the quality of the matase’ excludes the tails of the distribution
of (X) , though this is done at the cost that sample beagonsiderably reduced. Yet, non-
parametric matching methods can only be meaningapblied over regions of overlapping
support .No matches can be formed to estimate #nanpeters when there is no overlap

between the treatment and comparison groups.dtgiarantees an individual with identical
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observable characteristics to have a positive fnitibaof belonging both to the participants

and control group (Rosenbaum and Rubin, 1983).

Given the above assumptions, the PSM estimatofTdf éan be written as:

Tarr = E[Y1 = Yo/D = 0,p(x)] = E[Y1/D = 1,p(x)] — E[Yo/D = 0,p(x)] (7)

Wherep(x) is the propensity score computed on the covariateguation (7) is explained as;

the PSM estimator is the mean difference in outsnoger the common support,

appropriately weighted by the propensity scorerithigtion of participants.

According to Caliendo and Kopeinig (2008), there steps in implementing PSM. These are
estimation of the propensity scores using binarydehochoosing a matching algorism,

checking on common support condition, testing tlacmng quality.

3.5.3.1. Estimating propensity score using binaryasponse model

First the propensity score was obtained using eitbgit or probit models to predict the
probability of participation of household. Accordito Gujarati (1999), both provide similar
results. Thus, for comparative computational sipiglilogit model was used to estimate
propensity scores using households pre-interverti@aracteristics (Rosenbaum and Robin,
1983) and matching is then performed using propgenscores of each observable
characteristics, which must be unaffected by theriention. These characteristics include
covariates variables that influence the particgratiecisions and the outcome of interest. The
coefficients are used to calculate a propensityescand participants matched with non-
participants based on having similar propensityes.o

In estimating the logit model, the dependent vaeiab market development interventions by

IPMS, which takes the value of 1 if a householdip@ated in the specific market and 0
otherwise. The mathematical formulation of logitdrbis as follows:
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e
b= 1+ e

(8)

Where, P, is the probability of participation for th& household and it ranges from 0-1

Z..is a function of N-explanatory variables whichalso expressed as:

Zi = Bo + XBixi + Uj 9)
Where,
i=1,23,---,n

3,= intercept
A.=regression coefficients to be estimated or logiapeeter
U= a disturbance term, and

x,=pre-intervention characteristics.

The probability that a household belongs to notigpant is:

1
1—-P = 10
Yol +en (10)
Therefore, the odds ratio can be written as:
Pi 1 + ezi .
= e” 11

1—pi:1+e‘zi

Now lp— is simply the odds ratio in favor of participating market development
—pi

interventions. It is the ratio of the probabilityat the household would participate in the
market development interventions to the probabiligt he/she would not participate in the
market. Finally, by taking the natural log of eqoat(11) the log of odds ratio can be written

as:
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Pi
1—pi

n
L = Ln( ) = Ln (e80+21p=1ﬁixii) =7, =By + 2 B; Xii (12)
j=1
Where Li is log of the odds ratio in favor of participationthe market development, which

is not only linear inx,, but also linear in the parameters.

3.5.3.2. Choice of matching algorithm

Estimation of the propensity score per se is notuigh to estimate the ATT of interest. This is
due to the fact that propensity score is a contisuariable and the probability of observing
two units with exactly the same propensity scorteirisprinciple, zero. Various matching
algorithms have been proposed in the literatur@/gycome this problem. The methods differ
from each other with respect to the way they sdleetcontrol units that are matched to the
treated, and with respect to the weights theytatte to the selected controls when estimating
the counterfactual outcome of the treated. Howethery all provide consistent estimates of
the ATT under the CIA and the overlap condition l{&@slo and Kopeinig, 2008). Below,

only the most commonly applied matching estimaswesdescribed.

Nearest Neighbor (NN) Matching It is the most straightforward matching estimatarNN
matching, an individual from a comparison grouphssen as a matching partner for a treated
individual that is closest in terms of propensitpre (Caliendo and Kopeinig, 2008). NN
matching can be done with or without replacemenitoap. In the case of the NN matching
with replacement, a comparison individual can beched to more than one treatment
individuals, which would result in increased qualitf matches and decreased precision of
estimates. On the other hand, in the case of NNhirag without replacement, a comparison
individual can be used only once. Matching withaejilacement increases bias but it could
improve the precision of the estimates. In casesravthe treatment and comparison units are
very different, finding a satisfactory match by okahg without replacement can be very
problematic (Dehejia and Wahba, 2002). It means liyamatching without replacement,

when there are few comparison units similar tottkated units, we may be forced to match
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treated units to comparison units that are quiterdint in terms of the estimated propensity

score.

Caliper Matching: The above discussion tells that NN matching fattes risk of bad
matches, if the closest neighbor is far away. Terceme this problem researchers use the
second alternative matching algorism called calipatching. Caliper matching means that an
individual from the comparison group is chosen asa#ching partner for a treated individual
that lies within a given caliper (propensity scoaage) and is closest in terms of propensity
score (Caliendo and Kopeinig, 2008). If the dimensdf the neighborhood is set to be very
small, it is possible that some treated units aematched because the neighborhood does
not contain a control unit. One problem in calipeatching is that it is difficult to know a

priori what choice for the tolerance level is razsue.

Kernel Matching: This is another matching method whereby all gdatnits are matched
with a weighted average of all controls with wegyhthich are inversely proportional to the
distance between the propensity scores of treateédcantrols (Becker and Ichino, 2002).
Kernel weights the contribution of each comparigasup member so that more importance is
attached to those comparators providing a bettéechma@he difference from caliper matching,
however, is that those who are included are wethl#tecording to their proximity with
respect to the propensity score. The most commproaph is to use the normal distribution
(with a mean of zero) as a kernel, where the weggtatched to a particular comparator is
proportional to the frequency of the distributiam the difference in scores observed (Bryson
et al, 2002).

According to Caliendo and Kopeinig (2008), a dragkbaf this method is that possibly bad
matches are used as the estimator includes compaobiservations for all treatment
observation. Hence, the proper imposition of thenmmn support condition is of major
importance for kernel matching method. A practmlajection to its use is that it will often not
be obvious how to set the tolerance. However, abegrto Mendola (2007), kernel matching

with 0.25 band width is most commonly used.
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The question remains on how and which method tecseClearly, there is no single answer
to this question. The choice of a given matchingmegor depends on the nature of the
available data set (Brysoet al, 2002). In other words, it should be clear thadreé is no
‘winner' for all situations and that the choiceaahatching estimator crucially depends on the
situation at hand. The choice of a specific metdedends on the data in question, and in
particular on the degree of overlap between thatrtient and comparison groups in terms of
the propensity score. When there is substantiatlawven the distribution of the propensity
score between the comparison and treatment groogst of the matching algorithms yield
similar results (Dehejia and Wahba, 2002).

3.5.3.3. Checking overlap and common support

Imposing a common support condition ensures that @mbination of characteristics
observed in the treatment group can also be obdenv®ng the control group (Brysenhal,
2002). The common support region is the area wbatains the minimum and maximum
propensity scores of treatment and control groupsabolds, respectively. Comparing the
incomparable must be avoided, i.e. only the suluidethe comparison group that is
comparable to the treatment group should be us#teianalysis. Hence, an important step is
to check the overlap and the region of common sdgdpetween treatment and comparison
group. One means to determine the region of comsnpport more precisely is by comparing
the minima and maxima of the propensity score ith lgyoups. The basic criterion of this
approach is to delete all observations whose pmafyescore is smaller than the minimum
and larger than the maximum in the opposite grdDbservations which lie outside this
region are discarded from analysis (Caliendo andefug, 2008). No matches can be made
to estimate the average treatment effects on th& pdrameter when there is no overlap

between the treatment and non-treatment groups.

3.5.3.4. Testing the matching quality

Since we do not condition on all covariates butl@propensity score, it has to be checked if
the matching procedure is able to balance theildigion of the relevant variables in both the
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control and treatment group. The main purpose efpiopensity score matching is not to

perfectly predict selection into treatment but tdamce all covariates. While differences in

covariates are expected before matching, thesddsbelavoided after matching. The primary

purpose of the PSM is that it serves as a balantietpod for covariates between the two
groups. Consequently, the idea behind balancirig te$o check whether the propensity score
is adequately balanced. In other words, a balan&sgseeks to examine if at each value of
the propensity score, a given characteristic hasstime distribution for the treated and
comparison groups. The basic idea of all approachés compare the situation before and
after matching and check if there remain any d#fifees after conditioning on the propensity
score (Caliendo and Kopeinig, 2008). Rosenbaum Rwioin (1983), Dehejia and Wahba

(2002), emphasized that the crucial issue is tarensvhether the balancing condition is

satisfied or not because it reduces the influeh@®wfounding variables.

There are different approaches in applying the otetbf covariate balancing (i.e., the
equality of the means on the scores and all tharces) between treated and non-treated
individuals. Among different procedures the most commonly applmes are described

below.

Standard bias

One suitable indicator to assess the distance mgina distributions of the Xariables is the
standardized bias (SB) suggested by Rosenbaum anich RL985).1t is used to quantify the
bias between treated and control groups. For eawfable and propensity score, the

standardized bias is computed before and aftermmai@s:

X; —Xo

SB(X) = 100. (13)
V0.5, (v{(X) + vo(X)

WhereX; andX, are the sample means for the treatment and cogteaips, andv; (X)

vy (X)) and v,(X) andv,(X) are the corresponding variance (Caliendo and Kapgir2008).

The bias reduction (BR) can be computed as:
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B (X) after

BR = 100(1 —
B(X)before

) (14)

One possible problem with the SB approach is thatdoes not have a clear indication for the
success of the matching procedure.
T-test

A two-samplet-test to check if there are significant differenaesovariate means for both
groups (Rosenbaum and Rubin, 1985). Before matctiifigrences are expected, but after
matching the covariates should be balanced in lgthups and hence no significant
differences should be found. Théest might be preferred if the evaluator is conedrwith
the statistical significance of the results. Thergtoming here is that the bias reduction
before and after matching is not clearly visible.

Joint significance and Pseudo-R

Sianesi (2004), suggests re-estimating the profyessore on the matched sample, i.e. only
on participants and matched nonparticipants, amipaning the pseudB?s before and after
matching. The pseud& indicates how well the regressors ekplain the participation
probability. After matching there should be no swysatic differences in the distribution of
covariates between both groups and therefore threudod®®> should be fairly low.
Furthermore, one can also perform a likelihoodoraéist on the joint significance of all
covariates in the probit or logit model. The tdsddd not be rejected before, and should be
rejected after, matching.

In our case, in order to test the matching qualitynatching estimators the combinations of

the above procedures were applied.

3.5.3.5. Estimation of standard error

Testing the statistical significance of treatmeffitats and computing their standard errors is

not a straightforward thing to do. The problemhattthe estimated variance of the treatment
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effect should also include the variance due to ébémation of the propensity score, the
imputation of the common support, and possibly @l order in which treated individuals
are matched. These estimation steps add variagond the normal sampling variation
(Heckmanet al., 1998). For example, in the case of NN matchindpwite nearest neighbor,

treating the matched observations as given underta standard errors.

Bootstrapping: Standard errors in psmatch2 are invalid, siney tho not take into account
the estimation uncertainty involved in the probuit regressions (pscore). One way to deal
with this problem is to use bootstrapping as suiggeby Lechner (2002). This method is a
popular way to estimate standard errors in caskytaoe estimates are biased or unavailable.
Recently it has been widely applied in most of ot literatures in impact estimation
procedures. Each bootstrap draw includes the mex&sbn of the results, including the first
steps of the estimation (propensity score, commoppart). Bootstrap standard errors

attempted to incorporate all sources of error toald influence the estimates.

Abadie and Imbens (2006), argue that using thdsh@ap after nearest neighbor matching,
until recently a common approach to estimatingdsiath errors in evaluation studies, does not
yield valid estimates .In other words, bootstragpastimate of standard errors is invalid for
nearest neighbor matching selection. Thus, calaglatnalytical standard error is applicable
here. Bootstrapping standard errors for kernel hiatc estimators is not subject to this
criticism because the number of observations useithe match increases with the sample

size.

The distribution of these means approximate thepfiamdistribution and thus the standard
error of the population mean. Clearly, one pratirablem arises because bootstrapping is
very time-consuming, computationally expensive amnght therefore not be feasible in some

cases (Caliendo and Kopein008).

3.5.3.6. Sensitivity analysis

Recently checking the sensitivity of the estimatesllts becomes an increasingly important

topic in the applied evaluation literatures (Catierand Kopeining, 2008).
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Matching method is based on the conditional inddpane or unconfoundedness assumption,
which states that evaluator, should observe allakbes simultaneously influencing the
participation decision and outcome variables. Tdgsumption is intrinsically non-testable
because the data are uninformative about the lision of the untreated outcome for treated
units andvice versal(Becker and Caliendo, 2007). As outlined in equmat{f) that the
estimation of treatment effects with matching eations is based on the unconfoundedness or
selection on observables assumption. Howeveregietlare unobserved variables which affect
assignment into treatment and the outcome varisinhelltaneously, a ‘hidden bias’ might
arise (Rosenbaum, 2002). In other word, if treatnaem outcomes are also influenced by
unobservable characteristics, then CIA fails areldbtimation of ATTs are biased. The size
of the bias depends on the strength of the comeldétetween the unobservable factors, on the

one hand, and treatment and outcomes, on the other.

It should be clear that matching estimators argolmist against this ‘*hidden biases. Different
researchers become increasingly aware that it p@itant to test the robustness of results to
departures from the identifying assumption. Sirtée not possible to estimate the magnitude
of selection bias with non-experimental data, thebjem can be addressed by sensitivity

analysis.

Rosenbaum (2002), proposes using Rosenbaum bouagimgach in order to check the
sensitivity of the estimated ATT with respect towidéion from the CIA. The basic question to
be answered here is whether inference about treateffects may be altered by unobserved
factors. In other words, one wants to determine Btwngly an unmeasured variable must

influence the selection process in order to undeertie implications of matching analysis.

The bounding approach does not test the unconfaimesds assumption itself, because this
would amount to test that there are no (unobservadables that influence the selection into
treatment. Instead, Rosenbaum bounds provide exédem the degree to which any

significance results hinge on this untestable agsiam. If the results turn out to be sensitive,
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the evaluator might have to think abotite validity of his identifying assumption and

consider other estimation strategies.

As noted above, it is not possible to estimate mh@gnitude of selection bias using

observational data, instead the sensitivity analysing the bounding approach that involves
calculating upper and lower bounds, using the Witcosigned rank test. This rank tests the
null hypothesis of no-treatment effect for differelmypothesized values of unobserved
selection bias.

The central assumption of the analysis is thatrireat assignment is not unconfounded given

the set of covariate¥, i.e., that equation (5) no longer holds. In additit is assumed that
the CIA holds giver’¥ and an unobserved binary variabieln other words the probability of

participation F(-) needs to be complemented by a vectorcdhtaining all unobservable

variables and their effects on the probability aftizipation captured by.
P(X,U) = pr(D = 1/X,U) = F(XB + Uy) = eXB+Uv (15)

Wherey is the effect of/ on the probability of participation in the prograAssuming that

F follows logistic distribution, the odds ratio of &wmatched individuals (let say m and n),

who are identical in observable characteristiosgireng the treatment written as:

P(Xl um) (1 - P(X, un) _ eBme+Ymum

PX,uy) © (1—P(Xuy)  ePnXatvatn _ © (16)

Equation (16) states that two units with the sainediffer in their odds of receiving the
treatment by a factor that involves the paramgtand the difference in their unobserved
covariatesU . As long as the there is no differencelirbetween the two individuals or if the
unobserved covariates have no influence on theabibty of participation £ = 0). This
happens if the probability of participation will lgrbe determined by th& vector and the

selection process is random>0 implies that two individuals with the same obser
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characteristics have different chances of partioigain the program due unobserved

selection bias. In our sensitivity analysis, wereikaed how strong the influence @f or (
u,. — U, U, —U,) on the participation process needs in order tenaate the impact of

market development on potential outcomes.
Following Rosenbaum (2002), equation (16) can beiteen as:

1. P(X, Uy (1 —P(X,Up) <o
e¥ = P(X,Up) (1 —P(X,Up)

(17)

Both matched individuals have the same probabdftyarticipating only ife¥=1 provided
that they are identical ¥r. Consequently there will be no selection biasuoobservable
covariates. Ife¥=2, one of the matched individuals may be twicdlady to participate as the
other agent (Rosenbaum, 2002).elf is close to one and changes the inference abeut th
treatment effect, the impact of participation otgobial outcomes, the estimated effect is said
to be sensitive to hidden bias. In contrast, inseestreatment effects would be obtained if a
large valuee”™ does not alter the inference about treatment tsfféc this senseg* can be
interpreted as a measure of the degree of depdramea study that is free of unobservable
selection bias (Rosenbaum, 2002). Several valuesebfbounds are calculated on the

significance level, and hence, the null hypothedisno effect of treatment on potential
outcomes, is then tested.

Eventually, using predicted probabilities of papation in the program (i.e. propensity score)
match pairs are constructed using alternative naisthaf matching estimators. Then the
impact estimation is the difference between sinmpéan of outcome variable of interest for

participant and non participant households.

The difference involvement in market developmentPWS project between treatment and

matched control households is then computed. Th& AT obtained by averaging these
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differences in market development outconigy gcross thé& matched pairs of households as

follows:

K
1 . i
ATT = 2 3 [YieD=1 - yje>=0] (18)
i=1
A positive (negative) value of ATT suggests thatiseholds who have participated in market

development have higher (lower) of outcome varidbleon-participants.

3.6. Variable Choice and Its Definitions
3.6.1. Choice and definition of explanatory varialgs

In the estimation of the propensity score, we areimerested in the effects of covariates on
the propensity score because the purpose of ouk vgoto assess the impact of market
development interventions by IPMS project on outeovariables. However, the choice of
covariates to be included in the first step (praitgrscore estimation) is an issue. Heckman et
al. (1997) argue that omitting important variables ¢acrease the bias in the resulting
estimation. In our particular case, variables ttetermine households’ decision to participate
in the markets developed by the IPMS project coaillsb affect the outcome variable
mentioned above. Here, pre-intervention characiesisvhich bring variation in outcomes of
interest among program participants and non-pp#ids, were used. In other word, variables
which are not affected by being participate in fitegram or not or those explanatory

variables which are fixed throughout are assumdmktosed as explanatory variables.

There are no general rules for which variablesittude in the model (Andersat al.,2009).
However, the evaluator is guided by economic therg empirical studies to know which
observables (explanatory variables) affect bothi@pation and the outcomes of interest
(Brysonet al.,2002).

Accordingly, different socioeconomic, demographitstitutional and location factors were

identified below.
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Table 3. Type, definitions and measurement of egR

Variable Types and definition Messnents
Dependent
variables
Dummy, participation in market
Treatment development of IPMS program 1 if yes,0 otherwise
Covariates
AGEHH Continuous, Age of the household head inyea
SEXHH Dummy, Sex of households 1 if male,0 otheewi
1 if can read and write O
EDULHH Dummy, Education of head of householdotherwise
TOTALFMZ Continuous, Total family size number ajusehold
Continuous, experience of head of
EXPFRMG households in farming in years
SZEONLD Continuous, Size of owned land in hectare
TLU Continuous, Livestock holding size tropicaldastock unit
DISNMKT Continuous, Distance to the nearest markatkilometers
DISEXTO Continuous, Distance to extension office  kilometers
DPCRTO Continuous, Dependence ratio number of dbgren

Source: Own definitions

3.6.2. Choice, measurements and indicators of thetcome variables

Intensification and productivity : This is one of the outcome variables which iseasured

by the quantity of inputs used for the market aeencommodities of interventions. There are
various inputs type supplied by the private trademd sold to the participant households
which are necessary for the production, maintenamze management of commodities. In
addition to this, extra labor is required in adufitito the family labor especially for coffee
commodity especially during peak season (pickirgyvésting and processing red cherry).
Moreover labor is required for land clearing, prgpan and transplanting coffee plants.

Thus, intensity of labor use is also measured usergon days.

As input use is increasing the productivity of tmenmodity usually increases. For food crops
especially, and other commodities the effect ofirarement in input use is immediately
reflected in improvement in the productivity whishusually after one year. Nevertheless, for

the perennial crops like coffee and fruits the kasy productivity might not immediately be
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realized (i.e. it needs relatively long periodsueDto these reasons, our focus here is to
analyze the effect of market development interger®i on productivity of apiculture
commodity only using amount of honey productionnframproved hives as indicator of

productivity.

Marketed surplus: It is the quantity actually sold without meetifagmers’ consumptions
and utilization requirements (Wolday, 1994).). dtexpected that market interventions for
each commodities of interventions improves the amof product taken to the market. The
effect of market development interventions on mi#tesurplus is measured in percentage
increase in volume (proportion of sold) of each kearoriented crop and apiculture
commodities of intervention. However, for the shésdpening commodity of intervention, the
number of fattened sheep taken to the market antteegotal sheep purchased (kept from
own stock or purchased) for fattening purposes eaasidered as an indicator of marketed

surplus.

Household net income: It is one of the outcome variables as a result ofhinesehold’s
participation in specific market development intriion which is measured in birr.
Household net income is calculated as the diffexdoetween the total revenue generated

from sale and total cost incurred by householdsHercommaodities of intervention.

Market orientation behavior: It is the other outcome variable which is usediébermine
whether the household is market oriented or not teparticipation in the market

development interventions by the project.

Different researchers have used different markéntation indicators or measurements
which are not uniform. According to Bernagtlal. (2010), farmers’ involvement in producing

cash crops such as coffee, fruitskbatrather than staple crops such as cereals maydif its
reflect the commercial orientation of the househdldey have used proportion of the cereal
production that was sold and average price recdsyatiembers of cooperatives as indicators

in analyzing the impact of smallholders’ commerition through cooperatives in Ethiopia.
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On the other hand, Berhanu and Dirk (2008), usedptioportion of households producing
market oriented crop and the proportion of landalted to them as indicators of level of
market orientation in studying market orientatioh smallholders in selected grains in
Ethiopia.

In our study we used the proportion of area unddfee commodity as market oriented
indicator. The proportion of sample household pssisg improved hives (Kenya Top bar
and modern hives) was the other market orientatidicators for the apiculture development
intervention. Similarly, number of sheep allocafed fattening either from their own or

purchase is an indicator of market orientationstoeep fattening commodity.

Before proceeding to estimate the data using logidel, different tests were undertaken. One
of the tests is checking the existence of multizaliity between explanatory variables. The
presence of multicollinearity among the variablesausly affects the parameter estimates of
any regression model. The Variance Inflation FafF) technique was employed to detect
the problem of multicollinearity for the continuowsariables (Gujarati, 2004). VIF can be

defined as;

1
VIF(X;) = ——= 19
X =1 (19)
WhereR? is the squared multiple correlation coefficientvien X, and other explanatory

variables. The larger the value of VIF, the mooaiblesome it is. As a rule of thumb if a VIF

of a variable exceeeds10, the variable is saicthighly collinear.

Similarly, for dummy variables contingency coeféiots test were employed using the

following formula

XZ

C=
n + x?

(20)
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Where C is contingency coefficient; is the chi-square value and n=total sample sire. F

dummy variables if the value of contingency coedints is greater than 0.75 the variable is
said to be collinear.

Heteroscedasticity exists when the variances obladkervations are not the same, leading to
consistent but inefficient parameter estimates. eMonportantly, the biases in estimated
standard error may lead to invalid inferences (WHhl980). Heteroscedasticity was detected
by using Breusch- Pagen test (hettest) in STATA.

Finally, the impact of market development intemi@ms on the outcomes were estimated

using STATA 10.0 software using the propensity esomatching algorithm (psmatch?2)
developed by Leuven and Sianesi (2003).
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4. RESULTS AND DISCUSSION

This section consists of three sub-sections. Tisé dine is description of sample households’
characteristics. The second subsection is desmmigif the institutional and organizational
change of agricultural marketing in the districheTthird sub-section is estimation results

which include propensity score matching, treatnaffeict and sensitivity analysis results.

4.1. Description of Sample Households’ Charactettiss

Both continuous and discrete variables were usexdar to describe the sample households
included in this study. As already discussed abpve;intervention type of variables have
been used to describe both program participantsnamdparticipants. Table 4 shows, the
mean differences between the participants andpaoticipants were significantly differ in
size of owned land, distance to extension ageifitegdistance to the nearest market, total
family size and dependence ratio. On average,quaatit households have larger size of land;
smaller dependence ratio and family size. Compa@dnon-participants, participant
households are living nearer to the office of estem agent and market place. However,
dummy variables described in table 5 are statificansignificant (p>0.1) between

participant and non-participant households.
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Table 4. Descriptive statistics of sample househfor continuous variables)

Pre- Sample Households Participant (N=100) Nonparticipant(N=100) Differena means T-Value
intervention (N=200)
variables Mean STD Mean  STD Mean STD Mean STD
AGEHH 40.020 8.096 39.911 8.675 40.130 7.508 -0.219 1.144 -0.191
TOTALFMZ 4.816 2.221 4.238 2.035 5.400 2.256 -1.162 0.303 -3.834***
EXPFRMG 18.781 6.867 18.723 6.894 18.840 6.875 190.1 0.971 -0.121
SZEONLD 1.125 0.814 1.217 0.947 1.031 0.646 0.186 0.114 1.658*
TLU 3.723 2.805 3.578 2.498 3.869 3.090 -0.291 0.397 -0.733
DISNMKT 3.866 1.921 3.381 1.646 4.355 2.058 -0.974 0.263 -3.702***
DISEXTO 2.882 1.626 2.298 1.292 3.472 1.719 -1.174 0.215 -5.469***
DPCRTO 1.805 1.585 1.495 1.361 2.118 1.733 -0.6220.220 -2.830***

Source: Own survey result, 2010
*** and** means significant at the 1%, 10% problalilevels, respectively

. STD? = STD?
2STD for mean difference = / " L4 N—Z
1 2
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Table 5. Descriptive statistics of sample househ@okr dummy variables)

Pre- Category Participant Non Total x2
intervention (N=100) participant
variables (N=100)
N % N % N %

Male 90 90 83 83 173 86.5 2.178
SEXHH Female 10 10 17 17 27 13.5

Canread and 95 95 86 86 181 905 3.643

write
EDULVLHH Cannotread 5 5 14 14 19 9.5

and write

Source: Own survey data, 2010

4.2. Changes in the Organizational and InstitutionbAspect of Agricultural Market in
the District

After the implementation of the project in tiredachanges different organizational and
institutional aspects of agricultural market chamges observed for different commodities of
intervention. There are different individuals/orgations that came together for the
accomplishment of different activities and discliaggheir roles in the value chain approach
of the project. Though these actors have been theheworeda after the start of the project,

the synergy and linkage among these actors app&absdstrong and improved.
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Table 6. Types and roles of actors along valuenchai

Stakeholders Number Role and responsibilities

Alternative village 5 Supplying and marketing inputs like hive accesso

Input shop harvesting materials, farm implements for coffee
production

Local honey traders NA Buy honey from beekeepedssati to other middlemen

Local carpenters 5 Construct Kenya top bar hivelssatl to beekeepers

Foundation sheet 1 Produce foundation sheet through buying wax fiocal

sellers beekeepersprepare the foundation sheet and sell

beekeepers having improved hives
Primary 11 Selling the product of members with better price
Cooperatives )

Searching for better markets

Provision of different inputs demanded by farmers
OCSSCO 1 Provision and collection of credit

Apiculture input NA Provision and selling of inputs such as hivecessories
private traders

Source: OocARD and IPMS-GPW, 2010

NA-not available

4.2.1. Change in marketing system

I. Clustering of individual producer and linking to potential buyers

One of the critical problems for the apicultureselepment commaodity in theoreda,which

was identified during diagnostic surveyas access to market for both honey produce and
inputs (like accessories) which are used to puhg crude honey. There is relatively more
production of honey during the harvesting period daring this season prices are drastically
lower compared to other times. In order to tackle marketing problem in the district the
project facilitated the establishment\hbjjin Guddanagprimary cooperatives which is meant

for increasing the bargaining power, and accesmaoket information thereby increasing
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beekeepers’ potential for earning better incomais Tooperative has developed and ratified

bylaws and gets the credential from th@redacooperative promotion desk.

Besides helping the beekeepers to form coopertilie project has also tried to linloreda
honey producers to potential buyers and honey psars like Beza and Alem Mar. The
delegate of these organizations came towbeedaand took the sample of honey from the

beekeepers and tested for its quality and theredgrebuy from the producers.

The project has also tried to link participant eefforoducers to private coffee exporters. Two
known exporters from Addis Ababa cameworeda and observed the process of coffee
drying using raised bed made from mesh wire. Thiégessed that farmer’s drying methods
are up to the standard and agreed that producd d@uéxported. Auction based coffee selling
was also facilitated/arranged by the project whikese exporters came to tveredaand bid

for buying the special sun dried coffee even thowayentually, the premium offered by the
exporter was rejected by the farmers. Similarlg pinoject has already finalized the process
of linking the coffee producers’ to Oromiya Coffeeoducers Union for better market access.
The traceability of thevoreda’scoffee producers who are drying coffee cherry gisaised
beds constructed from Mesh wire was prepared USP§ and the Union is currently ready to

buy the sun dried coffee from participant farmers.

ii. Market information service

The absence of reliable and updated market infooma&tervice is one of critical problems in
the woreda as elsewhere in the country. Availability of marknformation helps to make
informed decisions by market participants if effesly and timely conveyed. In order to
minimize this gap, the project tried to provide k®rinformation through posting weekly or
daily market prices on boards where the majoritprofducers could see and read. But due to
high irregularities and spontaneous change in gritkee efforts have not been as such

successful and continued though the initiation wexy encouraging.
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ii. Improved product quality, storage and procesang

The project attempted to improve coffee quality atarage in thevoredaby backstopping
the producers technically, starting from red coff@erry picking to selling. Different inputs
such as mesh wire for raised drying red cherryesffute sacks for dried coffee storage were

supplied which enhance the quality of coffee praiduc

At each village where the project made interventioncoffee quality improvement, coffee
quality control committee has been established daitar and control the respective village
starting from coffee picking to drying which is omé the best innovative activities not
practiced before.

In addition to this, to improve the quality and gtity of apiculture development in the
woreda,different hive accessories and other inputs margetras arranged and some private
traders started to bring and sell those inputseekbepers. The project facilitated the linkage
of these traders to beekeepers and provides ¢hediigh OCSSCO. Moreover, since access
to improved hives is important in order to keep époquality and quantity, efforts were made
to link beekeepers to carpenters who had experienoganufacturing Kenya Top bar hives
which are relatively affordable to the beekeepeas tthe framed hive.

iv. Business oriented production system

Different experience sharing tours were arrangedsébected farmers to acquaint them with
production system of market oriented commoditidsis Thas helped them to develop small
business running sentiments such as advertisinguiigue nature of the new variety and
overall performance of the varieties of the comrtiedito other farmers. Participant farmers
have already started targeting different holiddgstivals to fatten and sell sheep to fetch
better income from sale. Furthermore, farmers halveady started multiplying avocado

seedlings on their backyard and selling to othenéas and generated additional income.
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4.2.2. Innovative credit for marketing interventions

In most developing countries including Ethiopianaincial services and that of market
development are largely separated. This financeig@key barrier to small-scale farmers’
participation in modern markets. Developing innoxatfinancial services that cater for the
needs of the small-scale farmer and rural entrepneis crucially important to bridge the gap.
Prior to IPMS intervention, though there has beemni@o finance institution in thevoreda,
the services rendered to farmers were limited aaoh Iconditions were restricted (IPMS,
2007).

Facilitation of credit services for participantifegrs by the project which has been channeled
through OCSSCO is one of the innovative ways especiallgdove the purpose of input
marketing. The project channeled the credit towloeedalevel micro finance branch office
and it is this office that disburses the credit awilects the loan as per their rules and
regulations. The risk involved during the creditlection was borne by the project and
OCSSCO. However, during discussion made with conityumarmers were repeatedly
complaining the shortage of the repayment periatithe large group size that the company

requires as peer collateral to provide the loan.

Similarly, the project has supplied credit for @t traders who do have capital limitations to
supply inputs demanded by the producers for pracluaif the commodities. Moreover, the

project managed to link these traders to the iimppbrters in Addis Ababa so as to purchase
the required quality and quantity of inputs andntiseipply then to farmers at a reasonable

price.

4.2.3. Input supply system

During the project’s diagnosis study, supply ofutgowas identified as a major bottleneck for
a market oriented commodities in the PLW. To imrthvis situation, the project focused its
attention on strengthening the private sector uhiolg community in supplying inputs used

for market oriented commodities and the supplyllodther inputs and services. Accordingly,
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private food oil industry supply cotton meal inpuhich is used as supplementary feed for
sheep fattening and with this agro industry linkages made which helps the fatteners to
purchase the required quantity in their nearby toMoreover, the involvement of private
actors such as traders and entrepreneurs in sagpiyputs by opening alternative village
shops for commodities of interventions especiailgupplying input for coffee and apiculture
were very encouraging which were entirely the rofethe public sector in the previous
periods. These private traders were linked to tipeitiimporters in the Addis Ababa. The role
changes are consistent with the strategy docune¢itysMoARD, which deals with input and
output marketing and implementation mechanisms. ddwiment clearly states the need for

increased privatization of input supply, while rgo@ing the role of the government.

Lack of seedling of improved fruits, especially esdo, was one of the critical problems in
the district. There has been an occasional digtabwf seedling through OoARD and JARC
though it was not adequate. But after the intefeenby the project model farmers were
selected, trained and purchased the mother seddimgMARC with the help of the project.
After grafting, farmers have been selling improgeadlings to other interested farmers. Due
to this encouragement observed on the participdatsiers, currently, there is a great effort
in establishing and scaling out the community basgmtoved seedling production, marketing
and exchange system which further reduce the gfertd the availability of improved
seedling of fruits in thevoredaat large.

4.2.4. Community based safety net (kind of insurarg)

Community Based Safety-Net (CBSN) is a sort of &is@dle insurance type established and
owned by the sheep fattening groups inwlreedathrough the facilitation and support of the
project. The main purpose of insurance type wgsalp compensation to farmers for lost or
dead sheep. In order to accomplish the activiesfatteners developed bylaw for its smooth

operation.

The scheme consists of two committee groups elebtedhe fattening group in the
community. One of the committee is the sub-committdich has a chairman and secretary.

65



The main role of this committee is; to receive maifrom fattening group members’, to
verify the claim using its own mechanism; to cclla written justification from all fattening
group members be it for or against the loss caeereview it thoroughly and passes it to the
executive committee with its firm comment. The firgport of the sub-committee assessment
is completed and submitted to the executive conmaitbnly 10 days after the claim is

reported.

The second type is the executive committee. Itistssf chairman, secretary and casher. The
executive committee is accountable to the geness¢rably and undertakes the following
activities; reviewing the claim report submittegddach sub-committee and verifying it using
its own mechanisms if need be; decide to coverbtacover the loss; draw the cash saved
in the saving wing of OCSSCO and effect paymenh#oclaimer. Payment is effected within
5 days after the sub-committee submits the casdlet@xecutive committee. The scheme

covers 80% of the cost of the fattened sheep lodéad to the claimers.

In order to run the scheme each fattener was tuonitnig 10 birr per sheep and this amount of

money is deposited in the saving account wing o85SCO.

4.3. Empirical Results

This part explains the estimation of propensityrecanatching methods, common support

region, balancing test and eventually sensitivitglgsis.

4.3.1. Estimation of propensity scores

The logistic regression model was used to estimpaipensity score matching for participant
and non-participants households. As, indicatedexathe dependent variable is binary that

indicate households’ participation decision in mharket development interventions.

Before proceeding to impact estimation, Variandéation Factor (VIF) was applied to test

for the presence of strong multicollinearity prableamong the continuous explanatory
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variables (see Appendix 1). Moreover, by using ic@ance coefficients(C) multicollinerty
between discrete variables were checked (AppengiXi2ere was no explanatory variable
dropped from the estimated model since no seriooislgm of multicollinearity was detected
from the VIF results. Similarly, heteroscedasyiaitas tested by using Breusch-Pagen test.
This test resulted in rejection of the existencdetieroscedasticity hypothesis as (p= 0.507)

and there was no need to make the standard ebostro

Results presented in Table 7 show the estimatedelmagpears to perform well for the
intended matching exercise. The pseudostue is 0.20. A lowr? value shows that program
households do not have much distinct charactesistierall and as such finding a good match

between program and non-program households beceases.

Table 7. Logit results of household program pgstition

Covariates Coefficients. Std. Err. Z
AGEHH 0.0051 0.0364 0.14
SEXHH 0.3348 0.4821 0.69
EDULHH 0.6408 0.6327 1.01
TOTALFMZ -0.2571 0.1013 -2.54**
EXPFRMG 0.0050 0.0408 0.12
SZEONLD 0.4348 0.2387 1.82*
TLU 0.0094 0.0679 0.14
DISNMKT -0.2155 0.0919 -2.35**
DISEXTO -0.4762 0.1148 -4, 15%**
DPCRTO -0.1521 0.1287 -1.18
_cons 2.0286 1.3515 15
N 200

LR chi2(10) 57.08

Prob > chi2 0.0000

Log likelihood -110.77

Pseudo R2 0.2049

*x % and * means significant at the 1%, 5% an@% probability levels, respectively.
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Looking into the estimated coefficients (Table7he tresults indicate that program
participation is significantly influenced by fourmanatory variables. Access to the market,
living nearer to office of extension agent, sizeowined land and family size are significant
variables which affect the participation of the &elold to the program. Households nearer to
market and office of the extension agents are rikeg/ to be included in the program than
those living far from the market and extension aa&fi Similarly, households who do have
largest family size are less likely to participatethe market development interventions
developed by IPMS project than households havinglyasizes. By contrast, size of owned

land has a strong and positive effect on housgh@gram participation.

Figure 3 below portrays the distribution of the &elold with respect to the estimated
propensity scores. In case of treatment househohdst of them are found in partly the
middle and partly in the right side of the disttibn. On the other hand, most of the control
households are partly found in the center andypartihe left side of the distribution.

Ewa
-

0 2 A4 .6
psmatch2: Propensity Score

All households
— — treated households
----------------- Control households

Figure 3. Kernel density of propensity score disttion
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4.3.2. Matching participant and comparison househdls

As stated before, four main tasks should be acashga before one launches the matching
task itself. First, predicted values of programtipgration (propensity scores) should be

estimated for all households in the program andidetthe program.

Second, a common support condition should be inghosethe propensity score distributions
of household with and without the program. Thirdscdrd observations whose predicted
propensity scores fall outside the range of thernomsupport region. And finally sensitivity
analysis should be done in order to check the tolegs of the estimation (whether the hidden
bias affects the estimated ATT or not).

As shown in Table 8, the estimated propensity scowey between 0.12 and 0.98 (mean
=0.63) for program or treatment households and &&tvmd.02 and 0.87 (mean = 0.37) for non
program (control) households. The common supp@ibrewould then lie between 0.12 and

0.87. In other words, households whose estimatedemsity scores are less than 0.12 and
larger than 0.87 are not considered for the magrbkercise. As a result of this restriction, 23
households (10 program and 13 control householdsd discarded from the analysis.

Table 8. Distribution of estimated propensity seore

Group Obs Mean STD Min Max

Total households 200 0.50 0.25 0.02 0.98
Treatment households 100 0.63 0.21 0.12 0.98
Control households 100 0.37 0.23 0.02 0.87

Source: Own survey result
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psmatch2: Propensity Score

Ttreated households
————— Tteated HH in common support

Figure 4. Kernel density of propensity scores afipi@ant households
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psmatch2: Propensity Score

Control households
————— Control HH in common support

Figure 5. Kernel density of propensity scoresai-participant households
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4.3.3. Choice of matching algorithm

Alternative matching estimators were tried in matghthe treatment and control households
in the common support region. The final choice ofmatching estimator was guided by
different criteria such as equal means test radeteeas the balancing test (Dehejia and
Wahba, 2002), pseudo*Rnd matched sample size. Specifically, a matchatgnator which
balances all explanatory variables (i.e., resultgsignificant mean differences between the
two groups), bears a low’Ralue and results in large matched sample sipeefgrable.

Table 9 shows the estimated results of tests ofmrag quality based on the above mentioned
performance criteria. After looking into the resulit has been found that kernel matching
with a band width of 0.25 is the best estimatortha data at hand. As such, in what follows
estimation results and discussion are the direttooues of the kernel matching algorithm
based on a band width of 0.25.

Kernel matching associates the outcoofehe treated household with the matched outcome
that is given by a kernel-weighted average of altol groups for market development.
Since the weighted averages of all market developiméerventions in the control group are
used to construct the counterfactual outcome, kenmaching has amdvantage of lower

variance because more information is used (Heclehah,1998).
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Table 9. Performance of different matching estimato

Performance criteria

Matching estimator Balancing test* pseoudoR matched sample size
NN

NN(1) 6 0.182 177
NN(2 ) 6 0.142 177
NN(3) 6 0.132 177
NN(4 ) 7 0.134 177
NN(5) 6 0.128 177
Radius caliper

0.01 8 0.096 151
0.25 10 0.022 175
0.50 9 0.048 177
Kernel

band width 0.1 6 0.112 177
band width 0.25 10 0.084 177
band width 0.5 8 0.0006 177

Source: own calculation result

* Number of explanatory variables with no statialig significant mean differences between the
matched groups of program and non-program housghold

4.3.4. Testing the balance of propensity score amdvariates

After choosing the best performing matching aldontthe next task is to check the
balancing of propensity score and covariate usiiifgrdnt procedures by applying the

selected matching algorithm(in our case kernel maty). As indicated earlier, the main

purpose of the propensity score estimation is aatltain a precise prediction of selection
into treatment, but rather to balance the distriidng of relevant variables in both groups. The
balancing powers of the estimations are ascertainyedonsidering different test methods
such as the reduction in the mean standardized Habdgeen the matched and unmatched
households, equality of means using t-test andsghare test for joint significance for the

variables used.

The mean standardized bias before and after nmatcvie shown in the fifth columns of

Table 10, while column six reports the total biazluction obtained by the matching
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procedure. In the present matching models, thedatdized difference in Xefore matching

is in the range of 1.7% and 77.2% in absolute valier matching, the remaining
standardized difference of %r almost all covariates lie between 0.8% and Z6.@hich is
below the critical level of 20% suggested by Rosemb and Rubin (1985). In all cases, it is
evident that sample differences in the unmatched dagnificantly exceed those in the
samples of matched cases. The process of matdmirsgcteates a high degree of covariate
balance between the treatment and control sampégsatre ready to use in the estimation

procedure

Similarly, t-values in Tables 10 show that beforatching half of chosen variables exhibited

statistically significant differences while afteatohing all of the covariates are balanced.
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Table 10. Propensity score and covariate balance

%

Mean reduction T-test
Variable Sample % bias bias
Treated Control T P>/t/
Unmatched 0.629 0.375 115.5 8.19 0.00
PSCORE Matched 0.593 0.494 45.1 60.9 1.14 0.258
Unmatched 39.911 40.13 -2.7 -0.19 0.848
AGEHH Matched 39.622 39525 12 554 0.01 0.990
Unmatched 0.901 0.830 20.8 1.48 0.141
SEXHH Matched 0.900 0.859 12.1 42.0 0.29 0.768
Unmatched 0.941 0.860 27.0 1.92*  0.057
EDULVLHH Matched 0.933 0.928 1.7 938 0.01 0.996
Unmatched 4.238 5.400 -54.1 -3.84***  0.000
TOTLFMSZ Matched 4.500 4.887 -18.0 66.7 -0.32 0.749
Unmatched 18.723 18.840 -1.7 -0.12 0.904
EXPFRMG Matched 18.511 18.454 0.8 51.0 0.04 0.971
Unmatched 1.217 1.031 22.9 1.63 0.106
SZOWLN Matched 1.130 1.065 8.0 65.0 0.08 0.937
Unmatched 3.578 3.869 -10.3 -0.73 0.464
TLU Matched 3.619 3.778 -5.7 45.2 -0.27 0.790
Unmatched 3.381 4.355 -52.3 -3.71*** 0.000
DISTMKTN Matched 3.528 3.905 -20.2 61.3 -0.55 0.586
Unmatched 2.298 3.472 -77.2 -5.48*** 0.000
DISTEXTO Matched 2.457 2.856 -26.2 66.0 -0.71 0.476
Unmatched 1.495 2.118 -39.9 -2.83*** 0.005
DPCERATI Matched 1.567 1.787 -14.1 64.6 -0.52 0.604

Source: Own estimation result
*** and ** means significant at the 1%, and 5% pabidity levels, respectively.

The low pseudo-Rand the insignificant likelihood ratio tests sugptbe hypothesis that both
groups have the same distribution in covariatestet anatching (see Table 11). These results
clearly show that the matching procedure is ablbalance the characteristics in the treated
and the matched comparison groups. We, therefees] these results to evaluate the effect of
market development interventions by IPMS projectoag groups of households having

similar observed characteristics. This allowed os cbmpare observed outcomes for
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participants with those of a comparison groupsiegaa common support. For detail of Chi-

square test fgoint significance for the three different matchiagorithms (see Appendix 5).

Table 11. Chi-square test for the joint significamt variables

Sample PseudoR LR chi2 p>chi2
Unmatched 0.207 57.62 0.000
Matched 0.008 1.90 0.999

All of the above tests suggest that the matchiggrdhm we have chosen is relatively best

with the data we have at hand. Thus, we can proiceestimate ATT for households.

4.3.5. Estimating treatment effect on treated

In order to attain the above stated objectives #b, following impact indicators of the

treatment effect have been performed using tha@yrenentioned PSM model.

4.3. 5.1. Impact estimate on total household netéome

Table 12 shows that our impact estimate does mdd @n impact significantly different from
zero for total household net income from coffeedpiiion. The explanations for this is the
absence of better market in paying better pricegimlity sun dried coffee cherry. Even
though the project facilitated auction selling hase one hand the number of exporters who
appeared for the auction were few which make thenset the price they want than the
competitive price. On the other hand, though onthefexporters won the bid and agreed to
pay additional 2 birr/lkg compared to conventionakd coffee, most farmers were not
satisfied and finally rejected the premium. Therstrad them have decided to sell through the
usually process (to collectors). Similarly, durimdpormal survey participant farmers said that
though the linkage made to the coffee exporteroisdg as it promotes their quality coffee,
they have been highly dissatisfied to the pricegkorters set for their special sundry coffee.

75



Most of them sold the product to the private tradeithout significant price difference with

conventionally dried coffee.

Table 12 ATT for total net income from coffee and other coathties of intervention

Treated Control  Difference SE t-value
Household income from coffee(birr)5324.29  4972.75 351.54 321.131.09
Household income from other(birr) 2443.26  1897.75 54551  281.13.94*

1. The bootstrapped SE is obtained after 100 rajiics
*Significant at 10% probability level

The above Table also shows that on average, gmtitihousehold get 22% more income
than the control one from other commodities of nveation (apiculture, sheep fattening and

fruits). This result is also statistically signdiat at 10%.

4.3.5.2. Impact estimate on intensity of input usand productivity

a) Impact estimate on intensity of input use for ciiee

Labor use is one of the limiting factors for coffpeduction. There is an extra-household
labor demand during peak seasons (during harvestireressing and selling red coffee
cherry). Labor is also required during coffee lgneparation and its management.

As indicated in the Tablel3, the result reveald tha intensity of labor use is relatively
higher for both treated (144PD) and control (118PBxpgram households use 18% higher
labor than comparison households which is stasibyisignificant at 10% probability level.
This result is consistent with the findings of tady by Samuel and Ludi(2008) ,which was
done in the same area, who found more labor denfanatoffee production for different a

level of commercialized households during peak@eas

Inputs such as mesh wires which are used to canmstaeised beds were purchased by

participating households for drying coffee thatthier helps in improving its quality.
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Machetes andapasare also other input types which are widely puredaand used by the
farmers for coffee production and drying purposeshe woreda We also estimated the
impact of the program and found that number of bemsstructed from mesh wire use for
program household increased by nearly 90% compgreabn participants. Similarly, on
average, the number of Machetes Zagaspurchased and used by participant households are

2.31 more than non participant households.

Table 13. ATT for different input use intensityadffee production

Treated Control  Difference 3E t-value
Intensity of labor useRD") 144.182 118.249 25.934 15.168 1.710*
Beds used(no.) 1.878 0.197 1.680 0.186 9030
Machets and@apause(no.) 3.333 1.026 2.307 0.21410.798***

*** and *Significant at 1% and 10% probability leige
1. The bootstrapped SE is obtained after 100 rajiics

person days

b) Impact estimate on intensity of input use for agulture, sheep fattening and fruits

After controlling for observable confounding facprwe found statistically significant

program effect for quantity of cotton meal usedfesd supplements for sheep fattening
commodities between treated and control househéldsiever, our estimate does not yield
statistically significant effect for the values imiput use intensity for apiculture and fruit

seedling production

Table 14. ATT for input use for improved hives, spdattening and fruits

Treated Control Difference  S.E  t-value
Value of apiculture input use(birr) 111.25680.683 30.573 39.650 0.770
Quantity of cotton meal use(kg) 92.135 0.000 92.1358.712 10.580**
Value of fruit input use(birr) 90.250 55.683 34.567 32.650  1.059

1. The bootstrapped SE is obtained after 100 raqobics
*** Significant at 1% probability level
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Impact estimate on productivity of apiculture

The empirical analysis for the productivity of hgnadicates that the difference between the
two groups does not yield statistically significaffiect (P>0.1).

Table 15. ATT for productivity for improved hives

Treated Control Difference SLE t-value

Productivity of improved hives(kg/hive) 28.432 2674 3.025 2.275 1.33
1. The bootstrapped SE is obtained after 100 raipdics

4.3.5.3. Impact estimate on marketed surplus

Our findings in Table 16 indicate that the propmntof coffee sale is relatively high for both
treated (82%) and control (78%) households whicthér indicate that coffee is the major
commercialized commodity in the district. Treateduseholds’ sell coffee 5% higher

compared to control households which is statidficagnificant at 5% probability level.

Similarly, our impact estimate for the proportiohsale for honey, sheep fattening and fruit
seedling shows 19%, 21% and 46% higher respectfeelgarticipants which is significantly

different from zero.

Table 16. ATT for proportion of produce sold fomzmodities of intervention

Treated Control Difference SE tvalue
Sale of coffee (%) 0.822 0.782 0.040 0.017  2.353**
Sale of honey (%) 0.711 0.577 0.134 0.066  2.031**
Sale of fattened sheep (%) 0.937 0.741 0.196 0.065  3.020***
Sale of fruit seedling (%) 0.832 0.451 0.381 0.0934.10***

*** and **Significant at 1% and 5% probability lels
1. The bootstrapped SE is obtained after 100 raqubias

78



4.3.5.4. Impact estimate on market orientation offte household

As Table 17 shows, the effect of the program onpttogportion of households’ allocation of
land for coffee commodities do not yield signifitadifference between treated and
comparison households. Stated in other words, daimdjallocation to coffee commodities as
indicator of market orientation, our impact estimaloes not show significant difference
between two groups in their market orientation affee production. This result corroborates
with the findings of Samuel and Ludi (2008), whairid that the proportion of land allocated
for coffee did not show significant difference beem market participants and non-

participants in Gomma district.

Similarly, our impact estimate for the proportioouseholds possessing improved hives does
not yield an effect significantly different from me On the other hand, our result of
measuring the market orientation for sheep fattgpmommodity shows that the project has

larger and significant impact on number of shedieffed.

Table 17. ATT for market orientation indicators the commodities

Treated Control Difference S.E t-value

Land allocated for coffee (%) 0.680 0.610 0.070 56.0 1.25
Possessions of improved hives (%)0.361 0.302 0.059 0.043 1.370
Sheep allocated for fattening(no.)5.151 2.958 2.193 0.717 3.059***

1. The bootstrapped SE is obtained after 100 rapdics
*** Significant at 1% probability level
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In order to control for unobservable biases, Tdl8ebelow shows the result of sensitivity of marllewvelopment effects on

different outcome variables.

Table 18. Result of sensitivity analysis using Rdseim bounding approach

No.| Outcomes et =e¥ =1 | e¥ =125 e¥ =15 | e¥=1.75| et =2 et =225 | e¥ =25 | e¥ =275 | e¥ =3
1| THHIOC P<0.000 P<0.000 0.000 0.000 0.000 1.10B-180B-15| 6.20E-14| 6.40E-13
2 | LBUSECFE | P<0.000 P<0.000 0.000 0.000 0.000 1.10E4A@0E-15| 7.50E-14| 7.60E-11
3 | TNSHPF P<2.40E-15P<1.20E-12 8.10E-11| 1.60E-09| 1.50E-08 8.90E-08 3.70E-0Z.20E-06| 3.10E-06
4 | PROFSHPS P<4.40E-16P<3.30E-13 2.70E-11| 6.30E-10| 6.70E-09 4.20E-08 1.90E-08.30E-07| 1.80E-06
5| PROHNEYS | P<8.20E-14P<2.10E-11 8.60E-10| 1.20E-08| 9.20E-08 4.40E-Q7 1.50E-0&.30E-06| 0.00001
6| QTCOTTML | P<1.70E-14 P<6.00E-12 3.00E-10| 5.00E-09| 4.10E-08§ 2.20E-Q7 8.10E-0Z.40E-06| 6.00E-06
7 | NOMAZ P<0.000 P<0.000 0.000 0.000 0.000 1.10E-1®08-15| 7.80E-14| 7.90E-11
8 | NOBEDS P<0.000 P<0.000 0.000 3.10E{15 1.50Er13 BI®| 3.40E-11 2.40E-10| 1.30E-0¢
9| PROCOFES | P<0.000 P<0.000 0.000 0.000 2.20E-16 81830E1.70E-13 1.90E-12| 1.50E-11]
10 | PROFRUS P<0.000 P<0.000 0.000 0.000 0.000 2.20EB5160E-15| 8.80E-14| 8.80E-11

Source: Own estimation

e’ (Gamma)=log odds of differential due to unobseraatiors where Wilcoxon significance level for eaudnificant outcome

variable is calculated
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Table 18 presents the critical level ef (first row), at which the causal inference of
significant market development effect has to bestjored. As noted by Hujest al. (2004),
sensitivity analysis for insignificant effects istrmeaningful and is therefore not considered
here. Given that the estimated market developmégtteis positive for the significant
outcomes, the lower bounds under the assumptianthieatrue treatment effect has been
underestimated were less interesting (Becker arigr@im, 2007) and therefore not reported
in this study. Rosenbaum bounds were calculatedrfarket development effects that are
positive and significantly different from zero. dthirst column of the table shows those
outcome variables which bears statistical diffeesbetween treated and control households in
our impact estimate above. The rest of the valukElwcorresponds to each row of the
significant outcome variables are p-critical valugs the upper bound of Wilcoxon

significance level -Sig at different critical value of?.

Result show that the inference for the effect @& tharket development interventions is not
changing though the participants and non parti¢ipanseholds has been allowed to differ in

their odds of being treated up to 2008% &3) in terms of unobserved covariatdgat means

for all outcome variables estimated, at variouslledf critical value ofe? , the p- critical
values are significant which further indicate that have considered important covariates that
affected both participation and outcome variablés.couldn’t get the critical value” where

the estimated ATT is questioned even if we haves5éargely up to 3, which is larger value

compared to the value set in different literatundsch is usually 2 (100%).Thus, we can
conclude that our impact estimates (ATT) are ingeesto unobserved selection bias and are

a pure effect of market development intervention$?MS project.
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5. CONCLUSIONS AND RECOMMEDATIONS

5.1. Conclusions

In this study the impact of input and output markevelopment interventions by IPMS
project in Gommavoredahas been assessed using cross sectional datetedlfer the same

purpose. The primary data for this study were ctd#ié from 200 households from both
program and non-program households in Gomwoaeda using a structured questionnaire.
The main research question of the study was whatdvieave happened to an outcome of
interest had the program not been in place. Ansgethis question requires observing
outcomes with-and-without the program for the sémesehold. However, it is impossible to
observe the same object in two states simultangoWshile the program evaluator observes

the factual for an object, it is impossible to asehe counter-factual for the same object.

In a randomized experimental design, the impae pfogram can be estimated by a simple
difference in means between treatment and contrimloones. However, in non experimental
design, since the program placement creates smiedifect, simple with-and-without

comparison of means for program and non-progransdimalds would make the biased

estimates.

Hence, the study has applied a propensity scorehingt technique which has become the
most widely applied non-experimental tool for impawvaluation of social programs. It is
used to extract comparable pair of treatment-coispar households in a non-random
program setup and in the absence of baseline Eat@over, it can adjust for (but not totally

solve the problem of) selection bias and in esiimgahe counterfactual effects.

As expected, participation in the program was deteed by a combination of factors.
Program patrticipation is significantly influenced four explanatory variables. The variables
distance to market, distance to office of DA, safeowned land and family size are the
significant variables which affect the participatioof the household in the program.

Households nearer to market and office of the DAs raore likely to be included in the
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program than household living far from the marketl affice. Similarly, households who
have large family size are less likely to partitgoan the market development interventions
developed by IPMS project than those who do havallsiamily size. By contrast, size of
owned land has a strong and positive effect ondfoald program participation.

Finding a reliable estimate of the project impae&iceassitates controlling for all such
confounding factors adequately. In doing so, preggrscore matching has resulted in 90
participant households to be matched with 87 notigg@ant households after discarding
households whose values were out of common suppgrbn. In other words, matched
comparisons of different outcome of interest weegfgrmed on these households who shared
similar pre-intervention characteristics except phegram participation effect. The resulting
matches passed on many process of matching qtesity such as t-test, reduction in standard
bias and chi-square test. Moreover, the computeahpetric standard error was bootstrapped
in order to capture all sources of errors in thimeges and finally sensitivity analysis was

made.

The impact estimation results then indicate thatdhare significant differences in market
development outcomes between treatment and compahsuseholds, which could be
attributable to the participation in input and autpnarket interventions. The effect of the
program on total household net income for the codities of intervention is higher for the
participant households which are statistically HBigant except for coffee commodity.
Moreover, the program effect on intensity of inpuge for most of the commodities of
interventions is higher for treated households Wlace measured using different indicators.
However, the project has no impact on input usensity for apiculture and fruits
commodities. Similarly, our estimate also revehbs the productivity of improved beehives

is not significant between participant and nonipgrant households.
The impact of the project on the proportion of proel sold to the market is significant and

robust for the commodities considered. Treated élooigls sold significantly large proportion

of coffee, fattened sheep, honey and fruit seedlomnpared to the comparison ones.

83



The project impact on market orientation behavibthe household also indicates that the
treated households who participated in sheep fattesommodities were more market
oriented than non fattening comparison househdlaiswas measured using number of sheep
meant for fattening. But in contrast to this, owtimate result shows that there is no
significant difference between treated and cortimiseholds’ land allocation and improved

hives possessions for coffee and apiculture comtesdiespectively.

Due to the market interventions of the project,io@ changes in institutional and
organizational aspect of market have been observedthe district that include
establishing/strengthening cooperatives primarilgant to access better market, better
linkage with potential traders, business orientatad producing commodities, innovative
credit provision meant for input and output mankgtand community based fruit seedling
multiplication and supply/marketing system, estiolient of community based insurance
system were changes observed . There is relativetter synergy and linkage of various
stakeholders found along the value chain in digghgr their specific roles and
responsibilities. Moreover, private sector invoher including the agro industries and
exporters, in input supply and output marketingdoee an important change observed which

could substitute the public sector role in the lomg,.

The result of Rosenbaum bounding procedure to chieelidden bias due to unobservable
selection shows that all estimated ATTs for alhgigant outcome variables are insensitive
which clearly indicate its robustness.

5.2. Recommendations

Based on the empirical findings reported in thisik, the following recommendations are

forwarded
Though the project has facilitated quality coffedeson auction base, bidders were very few

in number which in turn affects in setting compegitpremium price for coffee. During the

informal survey farmers were complaining to thecerithe bidders (exporters) set per
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kilogram was not as they expected and was thatfaiotprice compared to the cost they
incurred. The linkage made to the coffee exporterpurchase sundried coffee from the
producers was not as such strong too. Thus, tlseeeneed for interventions in the coffee
market towards managing high price fluctuations degeloping institutional mechanisms
that can help coffee growers to better deal withkestarisks. In this regard, strengthening the

linkage between cooperatives and Oromiya Coffeeulrrer Union is very important.

Specialized market requires investing in certifmatprogram. In this market, consumers are
willing to pay premium price for specialty coffeesganic and environmentally friendly coffee.
However, obtaining certification is not easy forop@ndividual farmers to meet the costhus,
helping the primary cooperatives in obtaining dedtion for the special sun dried coffee is

very importantas it has rewarding impacts in the long-term fadpcers.

Apiculture accessories such as honey extractobereming very expensive and the majority
of smallholder farmers might not afford to buy anse from the private traders. Thus,
capacitating (in financial and business managemdémt) established honey producer
cooperatives in supplying these accessories aner atiputs to members is of paramount
important which further enhances the production pratluctivity as well as the quality of

honey.

Farmers who have taken credit from OCSSCO meantnfaovative market interventions
were complaining about large group size as pedatechl and short repayment period.
Revising and searching for appropriate group sra laan payment period could help the

beneficiaries in maximizing the return from loans.

The impact of the participation in the market depehent interventions might not be
homogenous amongarticipating households. Identifying the factorsieh contribute to this
difference was not covered in this study. Thus,kiviy on identifying the important factors
for the variation needs further research. MoreoseaJuating the overall project performance

by incorporating other components like environmantl gender mainstreaming by having
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relatively large sample size and coverage, as nmgéh a “data hungry” estimation strategy,

is the other research gap that ought to be addta@sdbe future.
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Appendix 1. Multicollinearity test for continuougm@anatory variables

Covariates VIF

AGEHH 3.332
TOTALFMZ 1.792
EXPFRMG 3.051
SZEONLD 1.276
TLU 1.334
DISNMKT 1.096
DISEXTO 1.088
DPCRTO 1.458

Appendix 2. Contingency coefficient for discreteiables

Variable Value of C
SEXHH 0.104
EDULHH 0.133

Appendix 3. Conversion factor used to calculate TLU

Livestock Category TLU
Calf 0.34
Heifer 0.75
Cow and Ox 1.0
Horse 1.1
Donkey 0.7
Sheep and goat(adult) 0.13
Chicken 0.013

Source: Storclet al., 1991
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Appendix 4. Labor supply conversion factor (perdag equivalent)

Age group in years Male Female

<10 0.0 0.0

10-13 0.35 0.35

15-50 1.0 0.80

>50 0.55 0.5

Source: Storclet al,, 1991
Appendix 5. Joint significance test (likelihoodicetest)

Matching algorithms Sample Pseudd’R LRcHi P>chi
Unmatched 0.207 57.62 0.000

NN(1) Matched 0.182 44.69 0.000
Unmatched 0.207 57.62 0.000

NN(2) Matched 0.142 34.77 0.000
Unmatched 0.207 57.62 0.000

NN(3) Matched 0.132 32.27 0.001
Unmatched 0.207 57.62 0.000

NN(4) Matched 0.134 32.79 0.001
Unmatched 0.207 57.62 0.000

NN(5) Matched 0.128 31.33 0.001
Unmatched 0.207 57.62 0.000

Caliper(0.01) Matched 0.096 20.00 0.045
Unmatched 0.207 57.62 0.000

Caliper(0.25) Matched 0.084 22.33 .0152
Unmatched 0.207 57.62 0.000

Caliper(0.5) Matched 0.048 11.68 0.389
Unmatched 0.207 57.62 0.000

Kernel(0.1) Matched 0.112 27.46 0.004
Unmatched 0.207 57.62 0.000

Kernel(0.25) Matched 0.008 1.90 0.999
Unmatched 0.207 57.62 0.000

Kernel(0.5) Matched 0.0006 1.43 1.000
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Appendix 6. Histogram of propensity score
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Appendix 7. Histogram of Pscore with common (otfpgort regions
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