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ABSTRACT 

Assess ment of the Impact of Productive Safety Net Progra m on Households Asset 

Building and Soil Conse rvation Activities: The Case of Lemo District, Haddiya 

Zone, Southern Ethiopia 

Dessa legn Anshiso 

Addis Ababa university, 2013 

PSNP in Ethiopia is inlended 10 bring aboul a signijicanl change and 10 beller respond 10 

Ihe needs of Jood insecllre hOllseholds and creale prodllclive inveslmenls 10 slrenglhen 

/"lIral economic growlh and environmenlal rehabililCllion. /n relalion 10 Ihe ill7pacl of 

PSNP al counllY level; several endeavors have been done 10 assess ilS general ill7paCI , 

bUI al local levels, especially in Ihe Lema Disirici Ihere are inadequale empirical 

evidence on Ihe program expecled oilicomes like on assel building and inveslmenl in soil 

conservalion aclivities by Ihe beneficiaries oj Ihe program. Therefore, Ihe objeclive oj 

Ihis silldy was 10 assess Ihe impaci oj PSNP on assel building and soil and Ivaler 

consen'alions aclivilies al Lema dislricl, Haddiya zone. Soulhem Elhiopia. The cross­

seclional survey dala was galheredj;,oll7 18Jsample hOl/seholds which were laken Fom 

inlervenlion and non-inlervenlion groups. A propensily score l17alching melhod was 

applied 10 assess Ihe ill7pacl oj Ihe program on Oilicome variables (assel bllilding and 

S WC aClivilies) Jar the ben~jiciary hOllseholds. As a resllll, kernel malching eslimalor of 

band widlh 0.25 was selecled as besl malching algorilhm Ivhich hold large l17alched size 

2 
and low Pselldo R . After mal ching only 167 malched respondenls, 91ji'om benejiciaries 

and 67 non- ben~ficiaries, were used 10 come up wilh Ihe fincd decision. The ATT 

eslimalion resull was indicales Ihal parlicipalion in PSNP did nol lead 10 sll'ong and 

signijicanl effeci on individual 's hOllsehold 's assel building and praclicing of SWC 

aClivilies by Ihe benejiciaries. ThereJore. re-thinking or re-evalualing Ihe program 

objeclives al nalional, regional, and olher operational levels is inevilable 10 aClualize 

desired objeclives. 

Key Words: PSNP, !,,,pact, PropellSily Score Matchi"g, HOllseholds, Assel Building 

and SWC Activities, South em Ethiopia 
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1. INTRODUCTION 

1.1 Background of the Study 

In Afri ca, espec iall y in Sub- Saharan countri es, many people are sti ll suffering from 

chroni c food in security du e to, rec urrent drought, low input and output of subsistence 

agricultu re, and w id espread pove rty (Fekad u and Ignat ius, 2009). Accordi ng to Samuel 

(2006), different food sec urity programs had bee n designed and in stit uted to a ll eviate 

such a chall enge and to timely respond to thi s persistent threat. Most of these 

interventi ons are formal programs, meant to benefit indi vidual s and househo lds, who 

a re chroni ca lly food in secure, un ab le to work, or ex peri ence tempora ry dec line in 

purchas ing power, by prov id ing th em with income or a subst itute for income. Such 

programs in c lude; cash and in-ki nd tran sfer programs, subs id ies, and labor-intens ive 

publi c wo rk (Samuel , 2006). 

Eth iop ia has been ex perrenc rn g both ch ronic and acute food insecu rity problems 

(G illi gan el aI., 2008). It has been one of the de fini ng features o f rura l poverty, in the 

country. However, the magnitud e is much greate r in dro ught-prone rura l areas than in 

urban areas. The prob lem o f food insec urity in recent years has worsened with around 

14 million people requiring emerge ncy food a id (MoA RD, 2006). The major causes 

of food insecurity in Ethiop ia in c ludes rap id population growth , sma ll s ize and 

fra gmented la nd , poor infrastructure, trad itiona l agricultura l practices and 

implemen ts, shortage o f farm land, poo r di stribution of agricultural inputs, land 

degradat ion, recurrent drought, and other perso na l characterist ics o f the producers 

(Seyoum el al., 1998; MoFED, 2002; Bekele a nd Ho lden, 2000). 

In response, the Governme nt of Ethiopia has decided to add ress the bas ic food needs 

of food insec ure households remarkably in 2005. As the result, Productive Safety Net 

program was launched as an alternative in terventi on, to address th e needs of 

chron ica ll y food insecure househo ld s (MoARD, 2006). PSNP is financed through 

mu lti-year pred ictab le reso urces, rathe r th an th rough a system dom inated by 

emergency hu manitari an aid. In addit ion, the governm ent seeks to shift the financ in g 

o f Ihe program graduall y from food based finan cing to cash based financin g. Thus. 



PSN P in Eth iop ia is an internati ona l fl agship program both in its scope and in its 

partnership approach, hav in g reori ented a rura l sa fety net to better respond to the 

needs of food insecure househo lds and create prod uctive in vestm ents to strength en 

rural econo mi c growth and environm enta l rehabilitation. Thi s has been expected to be 

achi eved through: (i) the pred ictable prov ision of adequate food and cash trans fe rs to 

ta rgeted benefi ciary households, w ith thi s to a ll ow eFFecti ve consumpti on smoothing 

a nd avo iding asset dep letion; and (ii ) the creati on o f prod ucti ve and susta inable 

community assets that contribute to the rehabilitati on of severe ly degraded areas and 

increase househo ld prod ucti vity (Juli e el aI. , 2009). 

Lemo District, which is the study area, was one of the District in Ethiopia targeted as 

the operational area of food security programs. The District is sti II characterized by 

pers istent food in security due to errati c rainfal l, crop di sease, expens ive inputs and the 

late de livery o f inputs (partic ularl y fe rt ilizer) and hi gh population dens ity. In o rder to 

allev iate thi s problem, d ifferent food security programs whi ch are supported by 

government and non- governm ent organi zation were operationa lized. O f these, PSNP 

is one, which transfers resources in the form cash or in centive mechani sm for 

deve lopment works, w hi ch in cludes asset building and restoration of degraded natural 

resources, s ince 2006, with its all - inclus ive coverage. 

Desp ite the fact that, the program is still functiona l with its objecti ves of in centi ve 

prov is ion, for the ex pected outco mes (li ke in the area o f asset building and so il and 

water conservati on' acti viti es), it needs an impact eva luation For th e contri buti ons 

rendered. There fore, the centra l questi on o f th is study attempts to address the impact o f 

the PSNP on asset building a nd practi cing o f S WC acti viti es by fa rm ers who benefi t 

From the program. 

I In this slUdy. soil CQIlServa tt oll , and soil and water cOllservauoll l::'\VC ) arc the S(l rn e (lnd have 
the same meaning. 
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1.2. Statement of the problem 

T he governm ent o f Ethiopia has made severa l interventions by recogniz in g problems 

food security and land degradati on as a major environm enta l and soc io-economi c 

problem. These different interventi ons carri ed out with the support of the WFP 

(World Food Program) and other potenti a l donors. However, such projects funded by 

the WFP and others have been crit ic ized in addressing the problem and in improv in g 

so il and water conse rvat ion activi ties (Ak lil u and De Graa ff, 2004). Desp ite the fact 

that, th e efforts of the government and other orga ni zations to reduce land degradation 

a nd to pro mote effect ive adoption of so il and water co nse rvati on practices by fanners; 

the so il loose and environm enta l imba lances have continued to threat the agricultural 

system. 

In line with thi s, in the past decades the government of Ethiopia in response to food 

security has been exerted efforts on emergency food-based interventions. However, 

ignora nce of integrating these food aids de li veries with natural resource management 

have resu lted little to prevent househo lds' asset dep letion. By being awa re o f thi s, the 

government of Ethiop ia changed the emergency food based ass istance to multi-year 

PSN P in 2005. PSNP (Prod ucti ve Safety Net Program) is one which is imp lemented 

in different di stri cts o f the country including the study area . The program prov ides 

farmers with cash payment fo r the ir pu bli c work participat ion in the pl anned SWC 

act ivities. Th is fo rm o f trans fe rs aimed at breaking dependency o f th ose food insecure 

househo lds on food aid, in the long term . Addit ionall y, these transfers are expected to 

be used part ly to meet immediate consum ption needs and partl y in vested in farm ing 

and enterpri se acti vities (Deve reu x el al. , 2006). In the study area, the focus of the 

PSNP is protectin g de pletion of li ve lihood asset at household and commun ity leve l 

and increasi ng prod uct ivity o f the land through in vestin g on land management 

practices (dominantl y by SWC activ ities). 

In relation to the im pact o f PSN P at co untry leve l; severa l endeavo rs have been done 

to assess its general impact. However, at the loca l leve ls the re are inadeq uate 

empirica l ev idences on the program impact to th e expected outcomes parti cu larl y on 

asset bu ild ing and in vestment in soil and \vater conservation activil ies by the 

bt::J1 erJ(.; iaries of (he prugram. ~ il1l ila rl y, lhis sallIe impacl evaJuation slucii es were nUL 
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conducted in Lemo Distri ct, where the program is still running. I-Ience, thi s study was 

focused on assessin g the impact o f PSNP, particularly on asset bu ilding an d soil and 

water conservat ion practices be in g undertaken by program, th rough examining th e 

change brought between the beneficiaries the program and non-beneficiari es ,with the 

fi xed period of time in Lemo d istri ct, Hadi ya Zone ofSNN RP, Ethiopia. 

1.3 Objectives of the Study 

The overa ll objecti ve of this stud y was to assess the im pact of productive safety net 

program vis-a-vis beneficiaries' asset building and practices of so il and water 

co nservation activities. 

The specific objectives arc: 

I. To a nalyze the impact of PSNP on households asset building process 111 Lemo 

District: 

2. To study the impact o f PSNP on house ho ld s so il and water conservation activities 

in the stud y area: 

1.4. Research Questions 

I. Does the participat ion on PSNP contribute for improv in g househo ld s asset 

bui lding and so il a nd water conservati on act iviti es or not? 

1.5. Significance of the Study 

This study ca n provide important information about PSN P impact on beneficiaries. 

Thi s means that the study helps to know the effect of prov is ion of incentives to 

enh ance asset building and soil a nd water conservat ion activities. Moreover, the 

findings o f the study he lp as baseline documents of PSNP impact on particular 

activiti es for the future researchers. 

The stud y can help the gove rnm ent office (Agricultural offi ce) and other supporting 

NGOs in decis ion mak ing process to see change brought by participation in the 

program . Thi s is due the fact, that the informati on helps them to rationalize whether 

or not further intervent ions arc req uired . 
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On top of thi s, it also shows direction of future improvement on the program 

implementation to po li cy makers and others concerned body. This is because, th e 

kn owledge obtain ed from impact eva luation studies will also prov ide cri tica l input to 

the app ropriate des ign o f future program s and projects. 

1.6. Scope and Limitations of the Study 

PSNP program imp lementation is expected to bring-about positive outcomes on 

protection of asset depl etion of the beneficiari es and the in vestment on sustainab le 

land management. However, the researcher in this study has looked the impact of the 

program on ly on asset building and so il and water conservati on act ivities (i.e 

dominantl y practiced in the stud y area). In addit ion, thi s stud y was foc used on ly in 

one District and orig inall y on 181 households from five Kebe les, with a give n time 

frame and budget availability. Besides, the researcher has intended to see th e outcome 

of the program on specific acti vities rather than its comprehen sive object ives. 

With rega rd to limitations of thi s study, households production and durable assets 

were measured in number, not in terms of Birr (va lue) (whi ch is, what econom ists are 

most ly interested with). The reason behind thi s was th e challenge to tind the actua l 

price of each asset, with an intenti on to set-up a constant inflationary gap across the 

time horizon, before the implementation of the program. 
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2. LITERATURE REVIEW 

2.1. Conceptual Literature 

2.1.1. Social Safety Net 

Publi c Socia l Safety Nets (SSNs) program defi ned as a set of programs des igned to 

help indi vidua ls or househo lds miti gate or cope with chron ic poverty or trans ient 

decl in es in income th at wou ld cause them to live in a s ituation of poverty or 

worsenin g pover1y World Bank (World Bank, 200 I ).As such, they hel p a llev iate 

poverty a nd red uce vuln erab ility to pover1y. SSNs generall y have two components: 

I. Soc ial assistance programs, such as transfers, subsidies, and workfa re, 

des igned to he lp ind ividuals or househo lds cope with income ri sks or 

situations of chron ic poverty; and 

II. Soc ial insurance schemes, such as publ ic ly-prov ided or mandated 

in suran ce for unemployment, old age (pens ions), d isabi lity, surv ivorship, 

sickness, etc., which arc designed to help mitigate income risks. An 

adeq uate public soc ial sa fety net (SSN) is an important element of a 

comprehens ive poverty reduction strategy (World Bank, 200 I). 

Public SSNs complement informal and formal market-based strategies for miti gating 

and copi ng with income risks. In fo rm a l strateg ies include income d ivers ifi cation, 

inter-househo ld transfers, and investm ents in soc ia l capital. Formal market-based 

strateg ies inc lude private in surance and financial services (World Bank, 2000). 

Timoth y e( 01. (2003), define safety nets as th ose public interventions whic h are 

designed to serve two key functions: i) to playa red istributive role trans ferring 

resources toward the poorer members of soc iety to bring them out of pove rty, and ii) 

to provide greater opportuniti es for individua ls to miti gate ri sks from unforeseen 

contingencies. Such ri sks can ope rate at the leve l of the househo ld, say thro ugh an 

unex pected death or un employment of the househo ld head, but also at the communi ty 

or nati onal level due to natura l d isasters, financia l cri s is, and terms-of-trade 

deterioralio ns. The co rreCI bala nce between th e red istributi ve and ri sk red uclion roles 

of safet y nets will ultim ate ly depend upon co untry-specifi c factors. Types of social 
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safety net inc lude cash transfers, In -k ind trans fers and Informal safety nets (Ti mothy 

et al., 2003). 

2.1.2. Productive Safety Net Program ill Ethiopia 

Productive safety net program a ims to reduce the number o f people who re ly on 

annu al humanitarian appea ls, by prov iding predictable and tim ely cash and food. It 

ai ms to shift away from a focus on short-term food needs met through emerge ncy 

relief to address in g the underlying causes of househo ld food·in security (DFID, 2007). 

Accordin g to, FAO (2006), the program was start ed in 2005 in th e country, has been 

supporting 7.2 million Ethi opians who are vulnerab le to shocks such as droughts and 

fl oods. The Program tries to red uce the vulnerability of househo lds that do not have 

enough to eat even when the weather and harvest is good. 

PSN P has spec ial features; one of these is types of trans fers . Th is may be cash only, 

both cash and food or food only based on speci fic s ituation of the safety net areas. 

On top of this, the program has its own objecti ves, princ iples and components and 

they are described below (FDRE, 2006). 

2.].2.1. Objectives, principles and components ofPSNP 

The ohjective of the Productive Safety Net Programme. 

'To assure food consumption and prevent asset depletion jar food insecure 

households in chronically food insecure ",oredas, ",hile stimulating markets, 

improving access to services and natural resources, and rehabilitating and 

enhancing the natural environment '(MoA RD, 2010). 

This objective anses from the PSN P logica l fram ework, which is th e strategic 

pl anning too l used by the PSN P to ensure th at what will be do ne to implement PSNP 

to achi eve the desired objective of th e program . 

Principles ofPSNP Implementation .To ensu res that PSN P is e ffecti ve in achi ev in g 

its obj ecti ves it needs to be implemented in a cel1ai n way. Accordin g to iVIoARD 

(20 I 0), the fo llowi ng are principles to be appl ied at all times: 
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I. Fair and transparent client selection . Cl ients are se lected through community­

based target in g, with an effective appea l mechani sm to address inclusion or exclusion 

errors. 

2. Timely, predictable and appropriate transfers. A transfer is time ly if it prov ided 

to c lients at the point in time during the year when they need the SUppOit. T ransfe rs can 

be co nsidered pred ictab le if PSN P c li ents have time ly knowledge o f their e l igib il ity for 

the program, and they know what type, how much and when they transfer they wi ll 

rece ive. A transfer is appropriate ifit meets the needs of househo lds: cash is prov ided in 

settin gs where markets function, while food is prov ided in areas where there is no food 

to purchase or food pri ces are extremely high and both have th e va lue. 

3. Prim'lcy of transfers. T ransfers sho uld not be de layed fo r operati ona l reasons, 

inc luding those re lated to publi c works implementat ion, und er any circumstances. 

4. Productive safety net . T he PSNP is a prod uctive safety net which means that it is 

not onl y interested in prov id ing a safety net that protects food consum pt ion and 

household assets, but it is a lso interested in address ing the underl yin g causes o f food 

insecuri ty and contri buting to economic growth in its own right. The prod ucti ve 

e lement comes from loca l infrastructu re created through PSNP Public Works and from 

the multiplier effects ofcash transfers on the loca l economy. 

5. Integ ra ted into local systems. PSN P plans are integrated into wider deve lopment 

plans at woreda, zone, reg ion and Federal leve ls. 

6. SC'llable safety net. T he PSN P is scaled up when needed in the event of shocks to 

ensure assistance is avai lab le to those ho useho lds who need it most in PSNP woredas, 

to prevent them from becom ing more food insecure. 

7. Cash first principle. When poss ible, cash sho uld be the primary form of transfer. 

T hi s assi sts with the stimulation of ma rkets - s in ce peop le spend th ei r cash in local 

markets - and the move away from food a id. Food transfers are provided at tim es and 

places when food is not ava il abl e in the ma rket, or where market prices for food are 

very high. Thi s protects PSN P clients fro m food shortages and asset dep letion. 

8. Gender Responsively. Gender responsively should be criteria at a ll phases of the 

program as they make up the maj ori t ies of the vul ne rable peop le and they have a lot 

o f knowledge for rehab il itat ion of the environm ent. Accordi ngly, it is expected to 

enab le women to pa rt icipate and benefit from the program by reduc ing the ir regular 

work burden and inc rease access to productive assets so that we can ensure the 

sustainabi li ty and effectiveness of the progra m. (MoARD. 20 10) . 
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Components of PSNP. Accord in g to MoARD (20 10), the components are other 

important feature o f PSN P. Accordin gly, PSNP has two co mponents such as pub li c 

work and direct support. Publi c works is the most popular and it a imed at the 

provi s ion ofcounter-cyc lica l empl oyment on rural infrastructure projects such as road 

constructi on and maintenance, so il and water conservatio n act iviti es, sma ll -sca le 

irri gati on and re forestation .. it is a imed to ad dress the und erly in g causes of food 

insecurity in PSN P woredas by add ress in g the severe environm enta l degradati on and 

lim ited access to infrastru ctu re. The ava ilab ili ty o f labour from ab le-bodied PSNP 

clients is used to construct and ensure maintenance and future susta inabil ity o f 

appropriate priority local infrastructure and so il and water conservati on activit ies. 

Direct SUppOlt is aimed at provi sion of direct unconditional transfers of cash or food 

to vuln erable house holds with no able-bodied membe rs who can participate in publi c 

works projects (FDRE, 2006) . 

Principles o(PSNP Public Works. 

The pub li c works fa ll s w ithin th e PSN P and there fore a ll public works are bound by 

th e genera l Principles of the PSNP descri bed above. According to MoARD (2010), 

PSN P public works has its own set of prin ciples: 

I. Labour-based: Works must requ ire as much labour and use s im ple too ls as much 

as possi ble. The labour requirements do not have to be fo r ph ys ica lly intensive 

works, such as building roads, and can include wo rks that are less phys ica ll y 

demanding, such as caring for chil dren . 

II. Pllrticipation: th e com munity participates in the se lecti on, planning, moni torin g 

and eva luat ion of projects. 

II I. Predictability: Publi c works are prov ided through a multi -annua l resource 

framewo rk . PSNP clients should be awa re of the timin g of publ ic works, which 

should be scheduled to avoid pe riod of peak agricu ltural labour. 

IV. Proximity : Pub li c works are prov ided as much as poss ibl e 111 the imm ediate 

loca lities of th e people in need. 

V. Integ ration : Publi c works are integrated into Woreda deve lopment plans and 

planned on an inter-~ec tora l basis. 
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VI. Gender Sensitivity: Public works are des igned to enable women to participate 

and benefit from the program, and priority is given to works which reduce 

women's regular work burden. It must be flex ibl e to adapt to women's activities. 

V II. Watershed Approach: Publi c Works will be planned according to the 

community based watershed management deve lopment approach outlined in 

MoARD re lated guidelines. This ensures a ho listic approach to managin g a 

watershed ensuring that activities upstream and down stream complement each 

other, and incorporates miti gation activities into activities (such a road 

construction) which may create environmental ri sks. 

The overall objective of community based watershed management deve lopment 

approach is to improve th e li velihood of community/households in rural Ethiop ia 

through comprehensive and integrated natural resource development. It aims at 

productivity enhancement measures for improved income generation opportunities, 

enhanced live lihood support systems and high res ili ence to shocks. The second 

objecti ve is to optimize the use of existing natural resources and untapped potentials 

in both already degraded areas and in the remaining potential areas in the country. 

More specifically fo r conserving so il , rainwater and vegetation effective ly for 

productive uses; Promoting sustainable farming and stabilize crop yields by adopting 

suitable so il , water, nutrient and crop management practices; and Rehabilitating and 

reclaim marginal lands through appropriate conservati on measures and mix of trees, 

shrubs and grasses, based on land potential etc. 

2.1.3. Asset and Asset Building 

Assets are thin gs that provide the means to generate live lihoods and buffer the impact 

of common disasters such as drought, floodin g, and disease that afflict most African 

countries (McPeak, 2004). A growin g body of research has demonstrated how assets 

may contribute to th e we ll-being offamilies in SSA (Barrett & Reardon, 2000). Given 

th ese research, man y deve lopment interventi ons have focused on he lping famili es to 

build assets as a way of enh anc in g house hold we ll-being. In SSA households have a 

limi ted capacity to confront development chall enges because th ey lack pathways to 

asset accumulation. Accessib ility ba rri ers include gender-b iased inhcritancc and 
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traditiona l laws, lack of employmen t, lack of access to credit and sav in g services, and 

lack of educatio n. 

House ho lds and ind ividua ls hold and in vest in different type' s assets; thi s may be 

tangibl e in the form o f dwe llings, farml and , li vestock, and equipment, or intangible in 

th e form of kn owledge, skill s, and soc ial capital ( World Bank, 2003). These different 

form s of asset ho ldings have been categori zed as; Natural resource capital (land, 

water, trees, genetic resources, so il fert ility); Ph ysical capital (agricu ltura l and 

business equipment, houses, consumer durabl es, vehi c les and transportation, water 

suppl y and sanitation raci li ties, and communications infrastructure) ; Human capital 

(ed ucation, skill s, knowledge, health , nutrit ion; these are embodied in the labor of 

indi vidua ls); and Financial capital (savings, cred it, and inflows (state trans fers and 

remittances)); and Social c>lpital (membership in organ izations and groups, soc ia l and 

profess ional networks). Househo lds with assets in various form s are better ab le to 

provide income for families, provide nutritio n, other basic needs and to make 

in vestments in future generations through health care, educat ion, and tra ining (Zhan 

& Sherraden, 2003). Those lacki ng assets are more vul nerable to poverty and less ab le 

to recover from periodic di sasters. 

In the context of farming household re lated to PSN P, asset includes all livestock 

owned, productive assets, household assets, and consum er durable assets th at belong 

to the househo ld . Although there is a variati o n in owning of th ese assets in Ethiopia, 

and they can be: Livestock assets : (cattle, sheep and goat, poul try and equ ines), 

Productive assets: ( all asset used to produce crop and li vestock like plo ughing 

equipm ents, water pum p, s ickle, spade, beehi ves, cart, pick axes and axes), 

Household assets: ( stove, and other cook ing material s, Consumer durable 

assets/goods: (te lephone, radio, bed, home, bicyc le, etc) (Tade ll e, 2011). 

Househo ld asset building in the context o f PSNP means enhancing the availability of 

these assets for househo lds over th e speci fi ed tim e. The speci fi ed peri od is usua ll y the 

period of t ime for whi ch a program or an interve nti on that is expected to bring asset 

accumu lati on once it imp lemented. 
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2.1.4. Sustainable Land Management Technologies 

The concept of SLM in the context of Ethiopian focuses on three development 

co mponents: ( I) the use o r different techno logies/practices and integration among 

them to so lve eco log ical and socio-economi c constraints; (2) the need for 

parti c ipatory land management planning to meet com munity needs and use o f th e 

renewab le natural reso urces in a sustain able way without compromising the ir 

environm ental functions; (3) th e need for an appropriate po licy environment to 

und ertake the above major tasks on an eq uitable bas is (Gete el al. , 2006). 

Accordin g to Gete el al. (2006), SLM techno log ies that have been practiced in the 

country di vid ed in two broad types. These are ind igenous and introduced technol ogies 

and they are with different degrees of acceptab il ity, a rea coverage and benefits. Both 

of these categories in c lude five main practices: First, physica l so il and water 

conservati on measures (dom inant in the country); second, biologica l so il co nservation 

measures; T hird, soil fertility improvement measures; Fourth , agricultural water 

management a measure; Fifth and the last is, grass land management measures and 

fo restry and agro-foresLry measures. Hence, thi s study was focu sed on the loca ll y 

practiced so il and water conservation acti vities by the fa rm ers. 

2.1.4. I.Need for Soil and Water Conservation 

Accord ing to Scoones and Toulm in (1999), a decline in the rate at whi ch land yields 

products use ful to loca l li veli hoods is caused by land degradation. In low-input 

agric ultural systems, the most important form s of land degradation are so il and 

vegetation degradation (Mazzucato and N ieme ij er, 2000). Human impact affects 

about 1094 milli on ha on the earth. 43% is caused by deforestati on and remova l o f 

natural vegetation , 29% through overgraz in g, 24% caused by bad management and 

4% by overexp loitation o f the natu ral vegetat ion (Scoones and To ulmin 1999). As 

described by Pimentel (2000), the main cause o f so il fertility decline is so il erosion 

and the resulting dec line in land productivity, due to the loss o f rertile topso il , whi ch 

contains pl ant nutri ents, is the main dri vi ng force behind reductions i:1 so il fe rti li ty 

statu s. T he refore, those process/measures used to offset th is dec line in land 

prod ucti vity are ca ll ed so il and water conservat ion (SWC). Hence. it is ground work of 
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susta inab le land manageme nt, because "avai lab ility and quality o f so il and water are 

crucial for food production and a healthy environm ent" (Kess ler, 2006). 

2.1.4.2. Need for Intervention/Incentives on SWC Activities 

The results of man y SWC projects internati ona ll y have been di sappointing, s illce 

SWC techn ology adopt ion rates is low, though" severa l of literature suggests that 

many SWC techno log ies do red uce so il loss and increase both productivity and 

production" (Hell in and Schrader, 2003). Many scho lars accred ited these low 

adopti on rates is due to certain constrai nts, such as lack of cap ita l of farm ers and the 

risk farmers face to invest in a SWC technology. However, the way out suggested for 

this problem is the use of (mostl y direct) incen ti ves, which can overcome these 

constraints. In thi s regard , Governmental Organizations and Non Governmental 

O rgan izations can use incentives to speed up implementation of SWC measures. 

Beside farmer oriented rationales, scho lars state that incentives are justified when a 

greater benefit for soc iety is achieved. If the soc iety benefits from the avoidance of 

s ilting da ms and polluted rivers and therefore can g ive fanners payments or other 

incentives to red lice th e ir soi l loss or pollution (Giger , 1999). So, incentives are 

c learly linked to the problem of natura l resource degradati on. Below, PSNP is taken 

as in centive/ interventi on for thi s study is described as follows; 

2.1.5. Relation between Asset Building and Investment on SWC Activities 

The creation of productive and sustainable community assets that contribute to the 

rehabilitation of severe ly degraded areas and in crease househo ld productivity is one 

of the major objectives ofPSN P (Julie el al. , 2009). From thi s one can und erstood that 

households those have more asset can in vest more on land productivity improvement 

practices li ke SWC activ ities. On the othe r hand , Soi l and water conservation 

pract ices are re lated with food sec urity en han cement in the cou ntries like Ethi op ia. 

This because the food prod uctivity mainl y depends o n agricultura l land management 

practices and this in turn related to asset building and/or asset protection. By 

recogniz ing thi s, recentl y in th e PSN P implementat ion attent ion is given to 

rehabilitati on to degraded env iro nm ent as one objecti ve (MoA RO, 2006). The 

d iffere m types o f soil nnd wate r conse rvation prac tices have been iden tified in 

different part of th e cou ntry. Thi s includes th e indigenous and improved SWC 
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practices, and they are what th e fa rmers exc lusively pract ices trad itionally and the use 

of im proved methods of so il and water conse rvati on measures by recent developments 

interventions of both the government and NGOs. These measures are aimed at 

increasing the productivity of the land which has direct contribution for the farm er's 

asset bu ilding (Elen, 200S). 

2.2. Empirical Studies 

2.2.1. Studies on Jmpact of Productive Safety Net Program 

Im pact assess ing of the socia l protecti on on food security and cop ing mechanisms in 

Et hiopia's PSNPs conducted by Gilligan el al. (200S), used PSM methods and they 

found that pal1icipation in the public wo rks component of the PSNP (defi ned as 

rece ipt of at least 100 Birr) in payments over the first live months has modest effects. 

It improves food security by 0.40 months and increases growth in li vestock holdings 

by 0.2S Tropica l Livestock Un its (TLU). Relat ive to non-beneficiaries, beneficiary 

households pe rceive that their welfare has improved. However, it also leads to an 

increase of 4.4 percentage points in the likelihood that a household is forced to make a 

di stress asset sale. 

Add itionall y, study carried in analyzing th e PSNP impact on households' li vestock 

and eucal yptus trees holding in Amhara region, Ethiop ia by Andersson el al. (2009). 

Their resul t shows that there was no indicat ion that participation in PSN P leads 

households to disin vest in livestock or trees. in fact, households that part icipated in 

the program increased the num ber of trees planted, but there was no increase in thei r 

li vestock holdings. They found no ev idence that the PSNP protects livestock in times 

of shock. Shocks appear to lead households to di sin vest in livestock, but not in trees. 

Another study was made by Tadell e (20 11 ), on evaluat ing impact of productive sa fet y 

net program on asset accumulation and sustainable land management practices in the 

central rift va ll ey: The case o f Adamitulu Jido Kombolcha and Meskan districts. His 

result shows that parti cipation in PSNP had not brought any signifi cant impact on 

both asset accumulation and sustainable land management practices. 
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2.2.2. Studies Used Propensity Score Matching 

There are different researchers have used PSM technique to evaluate an impact of 

new deve lopment interventions in th e country and el sewhere in the world . From thi s 

some of the most recent studies are described as follows: 

Yibeltal (2008) used the PSM technique to assess the impact of integrated food 

security program on household food po verty in Ibnat -Belessa di stricts of Amhara 

region. He found that the program had a sign ifi cant pos iti ve impact on th e 

participating households ca lorie intake 30% than the non-partic ipating. 

Alemu (20 10), conducted study on impact assessment of input and output market 

development interventions by IPMS project: The case of Gomma woreda. He found 

that participation in market deve lopment interventions has a sign ificant, positive and 

robust impact on the outcome variables measured using different indicators. 

Moreover, the scholar's wo rk that provided as empirical evidences in the PSNP 

impact part of the study by Gilligan el ai. (2008); Andersson el 01. (2009); Tadelle, 

(2011) was a lso applied PSM techniques. T herefore, they can be used as 

interchangeable in both section 2.2.1 and 2.2.2 of thi s study as earlier work findin gs. 

2.3. Impact Evaluation Methods 

An evaluation impact is the method that used to examine the level to which a project 

has caused desired/ undes ired changes on the beneficiaries. It is concerned with 

identifying the net impact of an intervent ion/ program on the participants that can be 

attributable exc lus ive ly and onl y to that specific interventi on (Baker, 2000). 

Therefore, impact evaluation is assess ing the change/ outcome due to the intervention 

and not. 

Accordin g to th e Ezemenari el 01. , ( 1999), th e key question in impact assessment ofa 

program is an identification of what would have happened without the interventi on of 

a spec ifi c program. However, most of the tim e, man y deve lopment activities or 

intervention is not ca rried out exc lusive ly. Rathe r, other programs are al so conducted 

on :! so..: icty. Thu s, th::l"C !118)' be others ('h:mg~s ~'night h ~\'e contrib~lted fer th~ 
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observed impact. So, it is necessa ry to estim ate the coun terfactu a l in impact 

evaluation. Thi s he lps to answer th e question " what wo ul d have happened if th e 

interve nti on had not takcn place?" (Baker, 2000). 

2.3.1. Approaches in Impact Assessment Study 

The " nett in g out" th e effect of the proj ect from othe r factors is fac ilitated if contro l 

groups are introd uced or constructed from non-bene ficiaries. Contro l gro ups cons ist 

of a com parator group o f indi vi dua ls or ho useho ld s wh o did not rece ive th e treatm ent, 

but have s im ilar characteristi cs as those rece ivin g the intervention ca lled th e treatm ent 

groups, the on ly di ffe rence between groups is be in g project parti c ipat ion. The 

comparison g roup should be identical to the treatm ent group excc pt that the treated 

group rece ives the interve nt ion and the non trcated ones do not. T hey make it poss ible 

to control for other fac tors that affect the outcome(confoundin g fa ctor).ldenti fy in g 

these groups correctly is a key to identifyin g what wou ld have occ urred in the absence 

of th e intervention (Ezemcnari ef 01. , 1999; Gi lli gan ef 01. , 2008) . 

As the same authors described, however, thi s is diffi c ult to achieve for two reaso ns. 

First, beneficiaries of the inte rventi on may be selected on the bas is of certa in 

characteri stics (purpos ive targeting) based. I f these characteri stics are observed th en a 

compari son group with the same characteristics can be se lected . But if th ey are 

unobserved the n in princ ipl e only a ra ndomi zed app roach can e liminate se lection bias . 

Second, the comparison group may be conta minated either by spillover effects from 

the interventi on o r a s imil ar intervent ion be ing under1aken in the com pari son area by 

another agency. 

Accord in g to Baker (2000), there are two ma rn quantitative methods in impact 

assessment thro ugh formin g contro l and treatment group. T hese are randomi zed 

(ex pe rim enta l) des igns and quasi-ex perimenta l (non-randomi zed) des igns. 

2.3. 1.1. Experimental Methods (Design) 

Thi s method is a lso referred as random ization method. An approach is used to 

randoml y ass ign both parti cipants and non participants o f an interventi on before the 

im plementat ion of the program. In th is case random ly allocating the intervention 

among eligible oenelic iaries, lhe ass ignment process ilsei( crea tes cumparable 
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treatment and control grou ps that are stati stica lly equi va lent to one another, given 

app ropriate sample sizes (Baker, 2000). 

In a randomized experiment both th e intervention and control samples are randoml y 

drawn from the same populati on. In simple express ion, indi viduals are randoml y 

placed into two groups, name ly, th ose th at rece ive treatment and those that do not. In 

thi s case obse rvable and un observable characteristics get uncorrelated thus no 

se lecti on bias problem arises. This allows the researcher to determine project impact 

by comparing means of outcome va ri able fo r th e two groups wh ich yields an unbiased 

est imate of impact (Nssah, 2006). 

Moreover, random allocation of individuals to treatment and non-treatment groups 

ensures that on average any diffe rence in outcomes of the two groups after the 

intervention can be attributed to the intervention (i.e. both observed and unobserved 

characteri stics is the same for both the treated and the control group) (Ezemenari el 

al., 1999). In thi s approach , th e two groups are statisticall y similar (drawn from same 

di stribution) in both obse rvab le and unobservab le characteristi cs, thus avo iding 

program placement and se lt:se lect ion biases. I f im plemented appropriatel y, thi s 

des ign ensures that potential confounders are balanced across program (intervent ion) 

and control un its and therefore any differences in the outcomes between the two can 

be att ri buted to the program (Bernard el al. , 20 I 0). 

Experimental des igns are considered the most advantageous approach to estimate 

intervention /program impact due to the capabi lity of removing se lection bias . 

However, in practice, there are seve ral problems. These includes, it may be unethical 

to random ly ass ign el igible members as a control group and exclude them from 

benefits, political difficulty to prov ide benefits to one group and exclude another, it 

is difficult to obtain control groups fo r program s implemented in large sca le that 

in volve all groups" individuals in control groups may change celtain ident ifying 

characteristics during the experiment that cou ld in va lidate or contaminate the results, 

it may be difficult to ensure that ass ignment is truly random and not time and cost 

effecti ve, especia ll y in the co ll ecti on of new data (Ravi llion, 2005; Bernard el al. , 

20 I O. and Baker 2000). 
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2.3.1.2. Quasi-experimental Method 

T hi s design a lso referred as no n-experimental meth od and used to conduct an 

assessment when not poss ibl e to appl y random ization (i.e. not poss ible to constru ct 

treatm ent and compari son group through ex perim ent) . Accord ing to Ja lan and 

Rava lli onn (2003), those projects that are introduced at large scal e or nati onal wid e; it 

is common to only have access to a s ing le cross-sectiona l survey do ne after th e 

project is introduced . 

In non- ex perimental method, both treatm ent and comparison grou ps are usual ly 

se lected after the intervent ion by us ing non-random methods. Sometimes a 

compa ri son gro up is a lso chosen be fore the treatment group. Hence, app lyin g of 

stati sti ca l contro ls is must to dea l with differences between th e treatm ent and 

comparison groups and sophisti cated matching techniques should be used to construct 

a comparison group that is more or less s imilar to the treatment group (Gi lli gan el al., 

2008). 

Accord in g to Jalan and Rava llion n (2001), the non- ex perim ental method used when 

there is no base line survey and random izati on is not possibl e alternat ive for im pact 

eva luati on. The merits of th is method over that of the randomization are they can 

draw on ex isting data sou rces; they o ften qu icker and cheaper fo r implementation. 

Additiona lly, it can be perform ed after a prog ram has been implemented if suffi c ient 

data ex ist. O n the other hand, it has a lso some weakness . This inc ludes, th e reliab ility 

o f th e results is often red uced as the methodo logy is less robu st stati sti ca ll y, the 

stat isticall y complexity and a problem o f se lect ion bias that yie lds inacc urate results 

(Baker, 2000). As described by Foster (2003), these weakness ca use meth odo logica l 

cha llenge in non-experim enta l eva lu ati on methods. Moreover, thi s affects the 

re li abi li ty of results when generat ing a comparison groups. Howeve r, the re diffe rent 

econometric approac hes have been employed to avo id or reduce these problems, and 

they are described as fo ll ows: 

Double difference or difference-in-differences (DID) methods: The method 

enables eva luators used to co mpare an intervent ion group and comparison gro up prio r 

and after a program. It ca n be done by identifying potentia l part ic ipants and co ll ectin g 

Cbt3 fr;)n1 th em. Ncvcrlhdcss, only u r;):~d om : i.ib-sampl: ~}f these indi\'icu::l ls j:; 
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actual ly all owed to participate in a certain project. The id entified participants who do 

not actually participate in the project form th e counterfactual. Besides, DID method 

can help to reduce th e potential se lect ion bias and th e impact of other factors 

exogenous to the program on observable characteristics. Thi s is through ana lyz ing th e 

difference in outco me of intervention groups relative to the difference in outcome o f 

contro l groups. Add itiona ll y, the methods come across at the difference in indicators 

for the both treatment and compari son group at th e end of the program relative to the 

difference in indicators at the commencement (Jalan and Rava llion, 2003; Baker, 

2000) . 

A reflexive comparison: This methods used in whi ch a base line survey of treatment 

groups is conducted before to the intervention and a follow-up survey is done later. It 

can g ive a measure the impact throu gh the change in impact indicators before and 

after the project/program. In thi s case, the beneficiaries who actuall y receive the 

intervention are compared to themse lves prior to and after the rece iving the 

intervention. They serve as both interve ntion and control group. However the method 

is appl ied for evaluating full-coverage nationwide policies and intervention in which 

the whole popUlation participates and there is no scope for a contro l group (Baker, 

2000). 

Propensity Score Matching (PSM): From the non-experimental eva luation 

techniques matched compa ri son techniques are generally taken as a second best 

option to randomization (Baker, 2000). PSM is used to find a comparison group that 

is similar to the experiment group in al l respects except the prohibiting from the 

intervention . As described by Ravalli on (2005), PSM is practical to eva luators when 

there is a tim e constraint and lacks base line data, but use a s ingle cross-sectional data. 

Besides, in th e practical applicati on the potential problem is often how to define 

"similar" Matching of groups may be done on man y characterist ics and it is not c lear 

whether a match has to be s imilar in a ll these characteristics, and (if not) what we ight 

should be given to each characteristic (Caliendo and Kopeinig, 2005). 

Matc hi ng th e treated and th e contro l subj ects becomes difficu lt when there is a 

multidimensiona l vector of characteri sti cs. The PSM so lves th is type of prob lem by 

summariz ing the rre-treatment characte ri sti cs of each suhj ect inw a single inde x 
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variable, and then using the propens ity sco re (PS) to match s imil ar indi vidual s. Th is 

includes the probability of ass ignment to treatment conditiona l on pre-treatment 

variabl es (Rosenbaum and Rubin , 1983). 

Furthermore, the matching estim ates reliability IS depend on if partic ipants and 

controls groups should have th e same distribut ion of observed and un observed 

cha racteri stics; the same qu esti onn aire is administered to both groups; and treated and 

co ntrol groups should be se lected from the same economic environment. If not, the 

difference in mean impact of the treatment and matched non-parti c ipants is biased 

estimate of the mean impact ofthe intervention (Jalan and Ravalli on, 2003). 

Bes ides, the PSM meth ods app li cation has its own weakness . The first one is th e 

requirement of large amounts of data both on the universe of variables that could 

potentiall y confo und th e re lationship between outcome and interventi on and on large 

n umbers of observations to maxim ize e fficienc y (Bernard el al. , 20 10). Second , it is 

non-parametric. Therefore, any functional form assumptions like logi t and probit, 

empirical analyses tend to find impact estimates. Addit ionall y, thi s method is not 

capab le to address the bias, if it is caused by unobservable characteristics that a lso 

affect the outcomes (Ravallion, 2005). Furthermore, one can never be complete ly 

confident fo r actually inc lu sion of all rel evant covariates in th e first stage o f the 

matching mode l and effectively sati sfied the conditional independence assumption. 

In spite of these limitations, PSM is widely used in the current literature on economic 

impact evaluation (Jalan and Rava lli on 2003). It is very engaged to evalu ators with 

time constra ints and workin g lacks the use of base line data given that it can be used 

with a s in gle cross-section of data. Hence, thi s stud y was employed the PSM assess 

impact of PSN P project o n beneficiaries asset building and SWC acti vities. 
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2.4, Conceptual Frame Wo/'k 

The conceptual framewo rk shows several factors; like personal, socio-economi c, 

institutiona l and bio-phys ica l factors that a ffects household parti cipation in PSN P. 

These factors in turn also affect household asset building and in vestment on so il and 

water conse rvation activiti es. 

Personal factors Icharacteri sti cs Institutional factors 
• Educat ion 
• Age 

• Sex 
• Family size 
• labour force 

Socio-economic 
fac tor 
• Land holding 
• plot number 
• Li vestock holding 
• Food insecurity 
• Off- farm income 

• 1-11-1 members 
education 

Figu re 1. Conceptual framework 

• Extension service 

• Access to credit 

Parti cipation 
On PSN P 

/ 

i- Asset holding Ibuilding 
i- In vestment on SWC Activities 

Bioph ys ica l factors 
• Slope of the 

terrain 

• Distance of farm 

from homestead 

It shows determinants o f parti cipati on on PSN P, and enhancing asset holding and 

in vestment on so il and water conservati on practi ces. 
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3. METHODOLOGY 

3.1. Description of the Productive Safety Net Program in the Study AI'ea 

The Productive safety net program (PSNP) was launched s in ce 2006 in Lemmo 

District w ith its full converge. Since then, the PSNP has been implemented in 27 food 

insec ure rural kebeles of the 33 total kebeles. The program has two components; direct 

support and public work component. The payment mode in the District is in cash. The 

amount of payment was ETB 6 in the start ing tim e of the program a nd has increased 

to ETB 12 per day per i nd iv idual s ince 20 12 in the District. The selection criteria of 

bene fi c ia ries in the District as confirmed by both sampl e household s and the 

respective District food security task forces shows that a comm un ity se lecti on based 

on asset ranking (especia ll y owne rship o f oxen) and other livestock and a lmost no 

bias for selection. 

The public work PSNP households participate in labor intensive works such as 

hill s ide terracing in eros ion prone areas on comm unal lands, preparation of seedling 

in nursery si te, fencing and construction of schools, a nd construct ion of feeder road s 

in the District. The public work ing schedule is from January to May of each year. The 

participants work for s ix days per month for four hours per day in Di strict. However, 

the payment is not only for participating individual s in the house hold rather multipli ed 

by the number of famil y me mbers. Cash credit a nd dairy cows purchased from local 

market or cash to purchase cows are usually o ffered to PSNP households of in the 

District. 

3.2. Description of the S tudy Area 

Lemo District is one of the 10 Districts fo und in Hadiya Zo ne of SNNP Regional 

State. It is located at 230 km South of Addi s Ababa, and 160km west of Awasa, 

Hossa na is the capital of both the Zone and the District. Lemo is bordered with 

Kambata Tembaro Zone in the South, Silte zone in the North, Misha District o f the 

Zo ne in the No rth East, So ro District of the Zone in the South West and Sheshogo 

Distri ct of the Zone in th e East. 
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Geographica ll y, th e Distri ct is located between 7° 23' 02" to 7°56 ' 00" Latitude North 

and 37°50'00" to 38°07'00" Longitude East. Mo reover, the District is characterized 

by hi ghland feature, si m ilar soc io-economy base and agro-ecology zone among the 

PAs (HZFDM D, 20 I I). 

C limati c conditi on compos ition o f the District categorized as many parti es o f 

Ethiopia. According ly, mea n max imum temperature o f the Dis rc it is about 22° c, 

while its mean min imum te mperature is about 13°C and mean ann ua l temperature 

being 18°C. The stud y area has two ra in y seasons, the long rains (Kremt) from June to 

September; dry season from October to February (Bega); and sma ll rainy seaso n from 

March to May (Be lg). The amount of average annual ra in fa ll is 1200mm with 

min imum and max imum ra in fa ll 900mm and 1400mm , respecti ve ly. 

Lemo Distri ct population density is estimated to be 426 persons per square kilometer. 

As of CS A·s census of Ethi opia th e total populati on of the District is 118,578 in Jul y 

2007 o f which 58, I 04 we re ma les and 60,474 we re fe males. Of these peop les onl y 7% 

of the tota l popu lati on of the Distr ict is urban dwe ll ers and 93% rura l dwe llers (CSA, 

2007). 

The District covers an area o f 49,450 ha (454.5' sq.km ), and di vided in to 33 rural 

Kebels. The soi l is characteri zed w ith li ght clay to c lay loam so il texture and gray, red 

and bl ack so il type. Agriculture is the dominant eco nomi c activity engag in g 90% o f 

the labor fo rce. However, the producti v ity is sa id to be poor due to less ut ili zation of 

inputs li ke fertili zer and im proved seed, and ex treme c limati c co ndition. Vi rtua ll y a ll 

agric ulture practices in the District heavil y depe nd on rain fa ll whi ch is errati c and 

unpredi ctab le (HZFDMD, 20 II ). 

The major crops produced in the area accordin g to the ir importance are enset, wheat, 

potato, bare ly, beans, and peas. Vegetable like: cabbage, to mato, beet root, oni on, and 

spices are also prod uced . Livestock is an integra l part o f fa nnin g system like most of 

Ethi op ian farmers. It prov ides, power, mil k and meat, and their manure are used fo r 

fu e l and fert ilizer (HZFDMD, 20 11 ). 

• 

23 



Concerning vegetations, the area exhibits a considerable presence of cultu ra l 

vegetati on such euca lyptus and ensef, which together with crop covered fi elds give 

the impress ion that th e land is overwhelmingly green espec iall y during the pre-harvest 

season, The natural vegetati on is almost removed due to rapid population growth and 

expansion of agricultural land particul arl y fi eld crop culti vati on (HZF DMD, 2011 ), 

All natural fo rest trees th ose were met the demand of soc iety now rep laced with 

euca lyptus, thus " " , it would be hard to imagine how life could be poss ible in th e 

Hadi ya given its rather huge pressure of populati on on land" (So lomon, 2008), 

Generall y, th e Distri ct is characteri zed by persistent food insecurity because of errati c 

rainfall , crop di sease, expensive inputs and th e late deli very of inputs (particul arl y 

fe rtil izer), In order to decrease thi s problem in the District, there are different food 

security programs which are supported by government and non- government 

organization. 
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Source: CSA, Atlas, 2011 
Figure 2. Map ofthe study area (Lemo district) 

3.3. Research Design 

This research study was conducted by employing the quasi-experimental design. This 

design also referred as non-experimental method and used to conduct an assessment 

when not possible to apply randomization (i.e. not possible to construct treatment and 

comparison group through experiment). According to lalan and Ravallionn (2003). 

those projects that are introduced at large scale or national wide; it is common to only 

have access to a single cross-sectional survey done after the project is introduced. 
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T herefore, for thi s stud y, sa mple of both beneficiaries and non- beneficiaries of the 

program was selected after the intervention, and cross secti onal househo ld survey, 

which compri se quantitati ve (mostly) and qualitative data, was used to assess the 

impact of PSN P. 

3.4. Sources and Methods of Data Collection 

Thi s stud y was employed both primary and secondary data sources. Primary data was 

co ll ected from sample households of PSN P benefic iaries and non-benefic iari es . 

Secondary data was col lected from concerned line offi ces like o ffice of agric ulture, 

and PSNP coo rdination offices. 

Stru ctura l questionnaires were administrated to gather the primary data from sample 

households. The questionnaires were include the househo ld characteristics (such as 

fa mil y s ize, ed ucation , sex and age, etc), land holding, ava ilab ility of labour, SWC 

practices used by fanners, participation in PSNP programs, access to credit services, 

li vestock a nd non-li vestock asset ownersh ip before and after the intervention, non­

farm empl oyment and other soc ioeconomic factor.;\ pre-test of the questi onna ire was 

cond ucted before actua l data co llection is made, though the interv iew us ing 

households identifi ed for the purpose. Enum erators were trained on th e subj ect matter 

of the questionnaire for fac ilitation of the data collection. 

3.5. Sampling Technique and Sample Size 

In th e study, multi -stage samplin g technique was used to se lect the sampled 

househo lds. Accordingly, first the District was chosen purposive ly among 10 PSNP 

operationa l Districts in the Zone. Fo ll owing thi s, Kebe les of PSN P beneficiaries and 

non- beneficiaries were id entifi ed. Per the identification, 27 Kebeles out of the total 

(33) were Kebeles of beneficiaries and 6 we re kebe les of non-beneficia ri es of 

program. In fact, the entire househo lds in th e intervention Kebe les were not 

bene fi c iaries of the program . And th en, fi ve Kebe les were identifi ed randoml y from 

bene fi c iaries (interventi on)2 Kebe les for se lecting sample respondents. In thi s case, 

III th is study [he phrase,'" [reaunerH-grolJp", "expt:nment-group ' , "IJHerVenuoll -group", or 
word s like: "participants" and "benefic iaries" are the same and used interchangeClbly as an indication of 

26 



sa mpl e respondents were selected both from the beneficiary and non- beneficiary 

house ho lds from fi ve Kebe les (fo r thi s study they taken as interve ntion and control 

group, respectively). Fourthly, from the total proportion of beneficiary household of 

these kebeles, about 15% was taken as a representat ive sample. According ly, th is 

propOltion has g ive n 91 samp le households from interventi on group as sampl e 

respondents. Based on the " rule of matching", about 90 house ho ld was taken as 

respondent from the contro l gro up (i.e a large and roughl y eq ual number of 

partic ipants and no n-participant observat ions required for effectiveness of PSM and to 

found substanti a l region of common support, (Shah idur, R el 01. ,20 I 0). Hence, the 

tota l sample s ize from the two groups was" 181 households". Last ly, respond ent 

sa mples were se lected randoml y from two groups based on proportionality to sampl e 

s ize. Accordin gly, the follow ing table shows this method. 

Table 1. Determination of sample households from the District Kebeles 

Sampl e Kebeles PSNP Sample Non- PSNP Sample Tota l HH 
beneficiaries HI-I 1-11-1 HI-I number 

I-IH 
Amb icho Gode 94 (14 DS*) 12 702 24 796 

Lembuda 136 (28 DS*) 16 579 19 715 

Lisana Ku sa 173 (12 DS*) 24 480 16 653 

LlKode Duna 215(40 DS*) 26 360 12 575 

T/Amb icho ~3 DS':2_ 13 564 19 650 -----_ .. 
Tota l 607 91 2685 90 3389 

. -

Note: N umbers in parenthes is shows that those ho useho lds who are directly supported 

by the program, and " DS*" mea ns directl y supported households, for they are di sable 

to pmticipate in pub lic work. Therefore, they are not in c luded as samp le respondent 

for thi s stud y, because th ey are not expected to participate in SWC activit ies. 

3.6. Data Analysis 

Thi s stud y was analyzed by app lyin g both desc ripti ve stat isti cs and econometri c 

model. Desc ripti ve statist ics inc ludes mean , standard dev iation , frequency. t-test and 

PSNP beneficIaries. WhiJe phrases, l ike; " conlrol-group ", "comparl son-group", " Iloll -I-':-:, Np" , "non­
part ic ipants" , and " non- benefic iari es" are llsed for indicalion af none-benefic iaries ofPSN P. 
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chi-square etc. In appl ying the Propens ity Score Matchin g, for th e first and second 

objecti ve the econom etric mode l was employed. Likewise, multipl e regress ion mode l 

estimation was used to ana lyze the third objecti ve. Stata II version stati ca ll y 

so ft ware package was used for data manipulation. Hence, it is described be low as 

fo llows; 

Empirical specification of Propensity score matching (PSM) method 

Propensity sco re matching was employed to ana lyze the first and second objecti ves 

(to anal yze the e ffect of parti cipation in PSN P on asset building and soil and water 

conservation acti vities through by comparing the parti cipants and non-parti cipants in 

th e program). As it is desc ribed in the li terature rev iew, PSM selected am ong other 

non- experimental methods since it does not require baseline data, th e treatment 

ass ignm ent is not random and cons idered as second-best a lternati ve to experimental 

des ign in minimi z ing se lection biases. Moreover, PSM as compared to regression 

anal ys is it ensures that parti cipating and non-participating individua ls are comparable, 

something that is not guaranteed in the regress ion anal ys is . The detail of Empirica l 

specificati on of Propensity Score Match in g (PSM) method and necessary steps 

followed was explic itly described as fo ll ows. 

Accordin g to Ca li endo and Kopeinig (2005), th e implementati on o f PSM in vo lves 

five steps. These are: PSM Estimati on; Choos ing Matchin g Al gorithm, Checking for 

Overlap (Comm on Support); Matchin g Quality (Effect) Estim ati on and ATT 

estimation and Sensiti vity Ana lys is . 

I. Propensity score estimation procedure: The first ste p in PSM technique 

estim ation of propens ity score . Accordin g to Rosenbaum and Rubin (1983) matching 

can be perform ed conditi oning onl y on P(X) rather th an on X, where P(X) = Prob 

(D= I IX) is the probability of pa rtic ipatin g in the program conditi onal on X. T he sam e 

authors expla ined that, if o utcomes without th e interventi on are independent o f 

part ic ipation g iven X, th en th ey are also independ ent of parti c ipati on g iven P(X) 

whi ch reduces a multidimensiona l matchi ng problem to a s ing le dim ensio nal problem. 

Tv obta in the est imated the propens ity score We have to chuose the moJe l for the 

estimati on and variables that shoul d be incorporated in the mode l. The mode ls that are 
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used to estimate the probability of pm1icipation against non-partic ipation households 

are log it and probit model s. Moreover, the two models prov ide the same result 

(G ujarat i, 2004). According to Ca li endo and Kope inig (2005), Logit model is eas ier 

compute than that of probit model and it is widely used. Hence, due thi s merit in this 

stud y the logit model was used for estimating th e Propensity score. 

In estimating the logit model, the depend ent variable is participation which takes a 

value of I if th e household participated in a program and 0 otherwise (G uj arati , 2004). 

Thus, mathematicall y the logit model is formulated as follows: 

eZi 
Pi = . 

1+ e Zl 

Where, p, is the probability of participation in the productive safety net program 

Zi=fJo + I fJixi + ui 

Where, 

i = I , 2, 3, - --, n 

~O = intercept 

fJi =regress ion coeffic ients to be est imated 

Ui = a di sturbance term, and 

Xi =pre-i ntervention characte ristics 

The probabi lity that a household belongs to the non participant group is: 

I-Pi =_1_. 
l+e ZI 

Then the odds ratio can be written as: 

Pi l+e Zi 

I-Pi 1+ e-Zi 

(I) 

(2) 

(3) 

(4) 

The left hand side of equation (4), 
Pi 

I-Pi 
is simply the odds ratio 111 favour o f 

pal,ticipati ng In PSN P. It is the ratio of the probability that the household would 

pan ic ip3rc in the PSNP to the pr0bab ility t'l~ t he lshc wOllle! not part icipate in the 
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PSN P. Lastly, by taking the natural log of equation (9) the log of odds ratio can be 

written as: 

Li= Ln(~)=Ln (ef30+Lj~1f3jXji )=Z 
1- Pi] r 

(5) 

Zi= po + 2:j~ l P)x)i + Ei (6) 

Where, L is log of the odds ratio in fa vour of participation in the PSNP, wh ieh is not 

only linear in Xi' but also linear in the parameters. 

Matching theory in the propens ity score generated through the logit mode l should 

include predi ctor variables that influence the se lection procedure or pmticipation in 

the program and the outcome of interest (Rosenbaum and Robin, 1983 ; Bryson el al. , 

2002; lalan and Rava lli on, 2003). 

n. Matching estimators/algorithm: the next step after the estimation of propensity 

score is choos in g betwee n different matching estimators. There are various matching 

estimators ofPSM are available. However, th ey all provide consistent estimates of the 

A TT under the C IA and the overlap condition (Caliendo and Kopeinig, 2005). Below, 

only the most commonly applied matching estimators are describe for thi s stud y. 

A. Nearest neighbor matching (NNM): NNM is the most important strai ghtforward 

matching estimator. According to th e Ca li endo and Ko pe inig, (2005), th e individual 

from the co ntrol group is chosen as a matching partner for an intervention individual 

that is closest in term s of propens ity score. Thi s matching can be done with or 

without replacement option. In th e case of with rep lacement, an untreated individual 

can serve more than once as a match, whereas in th e case of without replacement they 

considered once onl y. NNM with rep lacement increases the average quality o f 

matching and decreases prec is ion of estimatio n whil e the turn round is correct in the 

case of NN w ithout repl acement. Nearest ne ighbor with replacement is prefe rred to 

without when there are big differences between treated and untreated groups to reduce 

th e ri sk of bad matching (Caliendo and Kopeinig, 2005). 

B. Caliper matching: The use NN matchin g may ca use th e ri sk of bad matches when 

th e c lc'sesl ne ighbor is far away. Researchers li se this mcth0d as next altern ative to 

overcome th e weak ness. Ca liper matchin g reters that an indi vidual li'om the 
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compa rison group is chosen as a matching partner For a treated indi vidual that li es 

within th e ca liper (p ropens ity range) and is c losest in terms of prope ns ity score 

(Cali endo and Kope in ig, 2005). It imposes a tolera nce leve l on the maxim um 

propensity score di stance (ca li per), so that bad matches are avo ided and hence the 

matchin g quality ri ses. However, one problem in ca liper matchin g is that it is dirficult 

to know a priori what cho ice for the to lerance level is reasonab le. 

C. Kernel matching: kerne l matching is another matching method whereby all 

treated units are matched with a we ighted average o f a ll control s with we ights which 

are in verse ly proportiona l to the d istance between the propens ity scores of treated and 

contro ls (Becker and Ichin o, 2002)). Kerne l we ights the co ntribution of each 

comparison grou p member, therefore the more importance is attached to those 

comparators provide better match. It diFference From th e caliper methods is due those 

inc luded are weighted accord ing to their prox im ity with respect to th e propensity 

score. T he most common approach is to use the norm al distribution (w ith a mean of 

zero) as a kernel, where the weight attached to a part icular comparator is proporti ona l 

to the Frequency of the di stribution for the difference in scores obse rved (Bryson el 

01. , 2002). However, they a lso have a drawback of the probabi li ty of using 

observations hav in g bad match whi ch leads to the importance o f impos ing th e 

common su pport cond ition (Cal iend o and Kope inig, 2005). 

Ill. Checking overlap condition and common s upport: 

Impos in g of comm on suppOl1 ensures that any combination of characte ristics 

observed in the treatment group can a lso be observed among co ntro l group (Bryson el 

01. , 2002). It is important step in PSM, s in ce average treatm ent effect on treated and 

on popu lation is onl y defined in the com mon support region. The comm on support 

region is the area within the minimum and max imum propens ity scores of treated and 

comparison groups. 

So, it he lps to avo id comparin g the incomparab le groups. The fundamental criterion 

here is to de lete all observations whose propensity scores are sma ll er than th e 

minimum and greater than the maximum of treated and comparison groups. 
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Moreover, observations whi ch li e outs id e thi s regi on are di scarded from anal ys is 

(Cal iendo and Kopein ig, 2008). 

IV. Testing the matching quality (effect analys is): 

Matching quality checked, if the matchin g procedure can ab le to balance th e 

distr ibution o f the al l relevant in both treated and compari son gro ups. The bas ic 

approaches is to compare the situation before and after matching and check if there 

rema in an y d iffe rences afte r cond itioning on the propensity score (Ca li endo and 

Kope inig, 2008). Accord ing to Rosenbaum and Rubin ( 1983), this is emphasized 

because to ensure whether the balancing co nditi on is sati sfied 0 1' not because it 

reduces the influence of confound ing variab les. There a re different methods ava il ab le 

to check th e matc hin g, the primary obj ect ive of a ll is to compare before and after 

matching and if there still ex ists any difference after conditioning on propensity score. 

Among different approac hes the most comm onl y applied ones are described below. 

Standardized bias (SB) 

O ne suitable indicator to asscss the di stance in marginal distributions of the X 

vari ables is the standardized bias (SB) suggested by Rosenbaum and Rubin ( 1985). It 

he lps to quanti fy the bias between intervention and contro l groups. Th is can be done 

for each variable pri or and after matching. 

T -test 

As described by Rosenbaum and Rubin ( 1985), a two-samp le t-test is app lied to check 

if there is s ignificant difference between the covariate means of both groups. 

However, before matching the difference is expected , but after matc hing the 

covariates must be balanced and there shou ld be no sign ificant difference between the 

two groups. When the stati sti ca l s ignificance of the result is needed, the eva lu ator 

may se lect thi s test. Bes ides, thi s test has a drawback of showing c learly vis ible bias 

red uct io n before and after matching. 

Joint s ignifica nce and pseudo-R
2 

Acco rd in g to Ca liendo and Kope ini g. (2005). the Pseudo-R2 demonstrates how we ll 

th ~ ;-cg .. ::sso:-s ' X' s ~xp ~ ;)jn th e probabi lit y of PZl : -t ; cip~ti on . It is :Xpcct20 that af.cr 
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matchin g there should be no systemat ic de ference in the di stribution o f treatment an d 

contro l group and hence the Pseud o- R
2 

after matching fa irl y low (Ca li endo and 

Kope in ig, 2005). T here fore, in thi s study th e combinati on of above approaches are 

used to check the matching qua lity. 

IV. A TT Estimation 

ATT Estimation is th e last and impac t indi cators steps o f the program . Its empirical 

specification is exp la in ed as follows (Baker, 2000). In this case estim atin g the effect 

of househo ld's participat ion in the PSN P on a given outcome (Y) is spec ifi ed as 

(7) 

Where T, is treatment e ffect (effect du e to participation in PSN P), Y; is the outcome on 

househo ld i, D; is w hether household i has got the treatment or not ( i.e., whether a 

ho useho ld parti cipated in the PSNP or not). 

On the oth er hand, it is understood Y,(D = I ) and Yi (D,= 0) ca nnot be observed fo r the 

same househo ld at once. Moreover, estim atin g in div idua l treatment e ffect T, is 

imposs ible and one has to shi ft to estim ate the average treatment effects o f the 

populat ion than the indi vidua l one. As Heckm a n ( 1997), the most co mm onl y used 

average treatm ent effect estimati on is an average Treatment Effect on the Treated 

(A TT) which is specified as: 

TATf = E(~D= I)=E [Y (I) ID= l j-E[Y(O) ID=lj (8) 

This helps to know, how much the househo lds are benefited due to pa rti c ipation in the 

program as compared to those do not participated. As the counterfactua l mean for 

those being treated, ElY (O) ID = 1] is not observed, one has to choose a proper 

substitute for it in order to estimate A TT. One may think to use the mea n outcome of 

the untreated indi vidua ls, E[Y(O)ID = 0] as a substitute to th e co unte rfactual mean for 

those bcing treated, E[ Y(O)D = I]. However, thi s is not a good idea especiall y in non ­

experi menta l studi es, s ince; it is likely that compo nents whi ch dete rmine the treatment 

dec is ion also de term ine the outco me va ri ab le of IIlterest. 



In thi s particular case, variables that determ in e household 's parti cipation in the PSNP 

could al so affect househo ld 's asset building and investm ent in SWC activities. Hence, 

the outcomes of indi vidual s from treatm ent and contro l group wo uld differ even in the 

absence of treatment lead in g to a se lf-se lec tio n bias. 

By rearranging and subtracting E [Y (O)iD = 0) from both sides of equation 8, ATr 

can be specified as: 

E [Y ( l )iD = 1)- E[Y (O)iD = 0) =T,J1T+ E[Y (O)ID = 1) - E[Y (O)iD = 0) (9) 

From the above equat ion, both terms in the le ft hand side are observa bles and ATT 

can be identified , if and on ly if E[Y (0) D = 1)- E[Y(O)D = 0) = O. i.e when there is 

no se lf-se lection bias. This conditi on can be ensured on ly in a randomi zed 

experiments (i.e., when there is no self select ion bias). In non-experim ental studies 

one has to introduce some identifyin g assumptions to so lve the se lection problem. The 

following are two strong assumpti ons to so lve the selection problem. 

Assumption!. Conditionallndcpendcnce Ass umption (CIA): 

The Conditi onal Independence Assumption is g iven as: 

YO Yl .1 Dix, 

Wh ere 

.l indi cates independence 

X -i s a set of observable characteri stics 

Y o-non-pa rticipants a nd 

Y, - participants 

( 10) 

Given a set of observable covariates (X) whi ch are not affected by treatm ent ( in thi s 

case, participation in th e PSN P); potential outcomes (leve l o f asset bu ild ing and 

in vestment in SWC activit ies) are independent of treatment ass ignm ent ( independent 

of how the households were se lected in PSNP). 

Thi s assumption implies that the se lection is onl y based on observable cha racteri sti cs 

(X) and variabl es that influence treatm ent ass i!lnm ent (parti cipation in PSN I') and 
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potential outcomes (asset building and in vestment in SWC pract ices) are at the same 

tim e obse rved (Bryson el 01. , 2002; Cal iendo and Kopeini g, 2005). Therefore, after 

adjust in g for observab le differences, th e mean of the potentia l outcome is s imilar fo r 

D= l andD =O. 

So, E (Yo ID = I, X)=E (Yo ID=O, X). 

Assumption 2: Assumption of Common support 

Accord in g to Bryso n el 01. , (2002), imposing a common support condition ensures 

that any combinat ion of characteristics observed in the treatment group can a lso be 

observed among the contro l group . As one of the implementation steps of PSM, more 

explanation will be g ive n latter. 

G iven the above assum ptions, the PSM estimator of A TT ca n be written as: 

T rrr= E [y,-yoID = 0, P(X)] = E [y, ID =1, P(X)] - E (YoID = 0, P(X)] (11 ) 

Where P(X) is the propens ity score computed on the covariates X The above equation 

shows that the PSM est imator is the mean difference in outcomes over the comm on 

support, approp ri ately weighted by the propensity score di stribution of participants. 

Sensitivity Analysis 

An assu mption of matching method is based on the conditional independence (CIA), 

which states that the eva luator should observe a ll variab les that a re at the same time 

influenc ing the participation decision and outcome variab les. Thi s assumpti on is 

principally non-testable because the data are unin fo rm ative about the di stribution of 

the untreated outcome for treated groups and vice versa (Becker and Ca liendo, 2007). 

Moreover, the estimat io n of treatment effects with matching est imators is based on 

the unconfoundedness or selection on observables assumption. However, if there are 

unobserved vari ables whi ch affect ass ignm ent in to treatment and the outcome va riab le 

s imultaneously, a hidden bias might arise which in va li date the C IA and it results in 

biased e~tillla[es of ATTs (Rosenbaum, 2002) . Sin ce match in g eS[ ima lOrS art: not 

robu st against hid den biases, it is im pol1ant to test the robustness of results to 
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departures from the identi fy in g assumption. However, it is imposs ible to est imate th e 

magnitude o f se lection bias with non-ex perim ental data . Therefore, thi s problem can 

be addressed by sensiti vity analys is. 

3.7. Variables Choice, Measurement and Description 

In th e estimation of th e propensity score, we are not interested in the effe cts of 

covariates on the propensity score because th e purpose of our work is to assess the 

impact PSN P on outcome variables. However, the cho ice of covariates to be inc luded 

in propensity score estim ati on is an issue. In thi s particu lar case, vari ables that 

determine households ' to parti cipate in th e program could al so a ffect the outcome 

va ri able (asset building and in vestment on SWC acti vities). There are no genera l rul es 

for which variables to include in the model (Anderson el al., 2009). However, the 

eva luato r is guided by economic theory and empirica l studi es to know which 

observab les (explanatory vari ables) affect both participation and the outcomes o f 

interest (Bryson el aI. , 2002) . 

3.7.1. Measurement and Indicators of the Outcome Variables 

Asset building indicators of the outcome variables: includes those change brought 

in li vestock asset and non-livestock assets (households asset, consum er durable asset 

and produ ctive goods). It measured in trop ica l li vestock unit (T LU) and amoun t in 

number which from the years 2006 to 20 12, respectively. 

Soi l a nd water conservations activities as o utcome variables: includes measures 

like; soil bunds, stone bunds, check dam s, cut-o ff drains, and if any oth er. O f th ese 

practices which are wide ly practi ced and ex pected as outcomes of PSN P in th e stud y 

area are taken in this study. These outco me va riabl es measured in m/ ha and they are 

continuous in type. 

3.7.2 Exp lanatory Variables Related to Asset Building a nd SWC Activities 

Base on theory, emp iri ca l studies and e lig ibi lity criteria to pal1ic ipate in PSN P the 

indentified ex planatory variables are persona l characte risti cs, socio-economi c, 

instituti ona l and bioph ys ica l factors. These factors a ffec t parti c ipati on in PSN P and 

outcome variable (asset bu ilding and SWC ac tivi ties) descri bed bc low in (Tab lc2). 
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Table 2. Identified Variable for PSM model in relation to asset building & SWC 

Type o f 
variable 

activities 

Description of variab le 

_E::.:.:xp!:.l;.:ac.;il.:.;le:.:d'--__ P'-a""=·ticipE.tiol~ PSN P ( I =yes,2- No) ___ _ 
Explanatory 

EDU HH Educat ion leve l of 1-11-1 head in school yea rs 

AGEH H Age of household head in yea r 

SEX HH Sex of household head ( I =Male,2=Female) 

TOTHHSIZ Total household size in number 

LABORFRC Fami ly size of HI-I members age 15-64yr in number 

LANDHG Land holding of the household in hectors 

PLTNU M plot number of the household 

L1VSTCK Number of li vestock in TLU 

HHMM ED Household members education ( l=yes,2=No) 

OFFA RI C Off farm income in ETB 

FOODINSC Households faced problem of food insecurity 
(I =yes,2=No) 

CREDACC Access orcredit when need arise (l =yes,2=No) 

VISTEXT Extension agents visit in number o f days/month 

DSFI-IMS' Average di stance offa rm from homestead in Hour 

SLOPE' Steep and very steep slope of plot in percent 

Source: Own Description 

Category 

-
, Dummy 

+ -

continuolls 

Continuous 

Dummy 

Continuous 

Continuous 

con tinuous 

continuous 

continuous 

dummy 

continuous 

dumm y 

dumm y 

continuous 

I continuous 

continuolls 

'Means, these vari ables are add itiona ll y cons ide red in estimating SWC activiti es 
outcome 
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4. RESULT AND DISCUSSION 

In thi s part, descript ion of a ll necessa ry variab les, and resul ts of Prope ns ity Score 

Matching (PSM) model est imation for the outcome vari ab les of th e study was 

descri bed sequentia ll y in deta il. 

4.1. Description of Sample Respondent Characteristics 

4.1.1. Demographic and Socio-Economic Characteristics of Respondents 

T he secti on shows th e genera l re lati onshi p between the PSN P bene fi c iaries and non­

bene fi ciaries before matchin g. Tab le 3 prese nts the descripti ve results of continuous 

variabl es considered as pre-intervention characte ristics o f bot h bene fi ciaries and non­

benefi c iaries o f PSN P. Accordin gly, th e program bene fi c ia ries and non- bene fi c iaries 

were fo und to be signi fica ntl y diffe rent with respect to househo ld heads education 

leve l, mean of culti vated land ho ld ing, plot number), li vestock in TLU, and re lati ve 

di stance of the farm to the ir ho uses . In contrast to benefi ciari es, non- benefic iaries 

have larger size of cult ivated land ho ldi ng, plot nllmber, their farm was fo und 

re lat ive ly at far d istance fro m th e house, and high num ber of livestock in TLU . 

Howeve r, in relati on to the househo ld age in year, num ber o f fa mil y s ize, and 

avai labili ty of labor force, the re was no stat isti ca l d ifference between the two groups. 

The di ffere nce between th e two groups was stati sti call y s ignificant at I % probability 

levels. 

3 Pl ot numbe r in this stud y re fe rs to the ll ull1he r of far m land plo l that is owned by ind iv iduals' 
households. ~o that , hav ing more tha n t WO or three plot num ber can be conserved as an indication of 
large land holding 
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Ta ble 3. Descriptive result for socio-economi c and dem ographi c characteri sti cs o f the 

Samp le househo lds 

Vari able PSN P Non- PSN P Mean T- va lue P-value 

beneficiaries Diff. 

Mea n SO Mean SO Mea n 

Age of HH head 43.63 8.09 44.92 8.56 - 1.28 - 1.03 0.15 

House famil y s ize 6.96 2. 16 6.8 2.6 1 0. 16 0.46 0.67 

HH head ed u. 2.36 1.45 2.9 1.47 -0.53 -2 .46*** 0.007 

Labor force 3.63 2.09 3.96 2.99 -0.32 -0.83 0.20 

Land hold in g 0.48 0.3 1 0.94 0.49 0.46 -7.75*** 0.000 

Plot num be r 1.34 0.52 2 .06 0.95 -0.72 -6.34* * * 0.000 

Av .d istance fa rm 1.39 O. 84 1.7 1 0.85 -0.3 1 -2.50*** 0.006 

TUL 1.92 1.03 2.60 0.81 -0.68 -4.89**' 0.000 

Sources: own survey, 201 3 
Where *** means sign ificant at 1% probabi lity level 

Tab le 4 shows the sex of househo ld head and ed ucati on level househo ld me mbers of 

the stud y farmers. The study samp lc respondents were wmposed of both male and 

femal e househo ld heads. In both groups, th e majority househo lds we re headed by 

male whil e onl y few were female headed . With regard to education leve l of househo ld 

members aga in in both groups most o f the sample househo lds were found under 

literate category (Table, 4) .But, the proport ion of literate house hold members was 

higher (86.67%) for non- beneficiaries than the benefic iaries (78.02%), respecti vel y. 

When we compare the two gro ups in stati sti cal term, there was s ignifi cant difference 

between the groups in re lation to househo ld head sex of the sample respondents. 

However, in terms of the household 's member' s educati on they do not have 

s ignifi cant difference among groups. The differen ce was obse rved at % probab il ity 

leve l (Table, 4). 
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Table 4. Descriptive resu lt of sample households for dummy variables 

Variab le PSNP Non -PSNP 
Beneficiaries 

Sex of HH head Freq % Freq % X2 

Ma le 66 72.53 76 84.44 3.80*** 
Fema le 25 27 .47 14 15.56 

Tota l 91 100 90 100 
Educati on H H 
mem be rs 

Ill iterate 16 2 1.98 12 13.33 1.42 
literate 75 78.02 78 86.67 

Total 91 100 90 100 
Source: Own survey, 20 13 
Where *** mean s s ignifica nt at I % proba bility leve l 

4.1.2. Respondents Land characteristics 

Table 5 indicates the land characteristi cs based on the important featu res as responded 

by the households in the study area. T hese characteri stics of land include s lope, so il 

depth , and soi l ferti lity statu s that are important factors influenci ng SWC practices. 

Moreover, the descripti on of thi s features were prov ided on (Append ix I) . 

Accordin gly, the maj ority of land Feature is fl at s lope for both benefi ciaries and non­

beneficia ries fo llowed by steep s lope. Bes ides, the sum of steep and very steep s lope 

propOltion o f land was accou nt s im il ar percentage for beneficiaries (4 1.65%) and non­

bene ficiarie s (41.15%), w hich is almost equa l with that of fl at s lope lanel fea ture for 

both grou ps. 

When the land is compared on th e so il depth category aga in both groups have hi gh 

percentage of med ium depth status. Moreover, under the so il Fertility category th e 

maj ority of both groups have med ium status, fo llowed by low Fertility. However, even 

if the majority of the gro ups are found under the same category of the fea tures, the 

result shows there was s light di ffere nce in th at percentage. 
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Table 5. Landi plot cha racteris ti cs of t he sample households in study a rea 

Variable PSNP Benefi cia ri es Non- PSNP 

Slope Freq. % Freq. % 
Flat 38 41.76 36 40 

Med ium 15 16.48 17 18.89 

Steep 24 26.37 25 27.78 

Vey steep 14 15.38 12 13.33 
Total 91 100 90 100 -_._---
Soil Depth 

Sha llow 30 32.97 36 40 

Medium 43 47.25 40 44.44 

Deep 18 19.78 14 15.56 

Tota l 9 1 100 90 100 
----,--_. 

Soil Fertil ity 

Low 29 31.87 37 41.1 1 

Medium 43 47.25 40 44.44 

Fertile 19 20.88 10 11.11 

Total 91 100 90 100 

Source: Own survey, 20 13 

4.1.3. Access to Extension and Training/Advice Services 

Access to deve lopment agents and tak ing tra iningladvice from deve lopment agents is 

important institutiona l factor wh ich have an imp li cation on both asset bui ldi ng and 

SWC act ivities. According ly, only few respondents 4.5% (3.22%) were not vis ited by 

DA from beneficiaries and non - beneficiaries of the program, respective ly. 

Concerning training ladvice for soi l and water conservation activ ities, majority 90.1 % 

(92.22%) of beneficiaries and non- beneficiaries were obtained it (Tab le, 6). 
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Tab le 6. Contact by deve lopm ent agent, and tra ining ladv ices o f sample HHs in 2012 

- --
Variab le PSNP Beneficiaries Non- PSNP 

Visited DA Freq. % Freq. % 

yes 86 94.5 88 97.78 
No 5 4 .5 2 3.22 

Tota l 91 100 90 100 

Train ing I Advice 
Yes 82 90. 1 83 92.22 

No 9 9.9 7 7.78 

Tota l 91 100 90 100 

Sources: Own survey, 20 13 

Moreover, comparison of the vis it by extension agents, an d tra ining I adv ice in 

number o f days per month during 20 12 cropping year was presented in Tab le 7. Based 

on the result of the stud y, th ere was no statisti ca l s ignificant difference between the 

groups in number of days per month by taking tra ining I adv ice on SWC activ it ies and 

vi sits by DAs. Th is impli es that, parti cipation in the program does not s ignificantl y 

affect the contact by DAs and opportunity for training and adv ice on SWC act iviti es. 

Table 7. Mean n umber of day per month vis ited by development age, a nd 

obta ined training/advices of sam pic households in 2012 

Va riable PSN P Non- PSNI' Mea n T- values 

beneficia r ies difference 

Mea n SO Mean SO MO 

Visit by DA 4. 12 3.79 4.22 3.87 -0. 101 -0.17 

Train ing I adv ice 3. 16 2.85 4.70 3.17 -0.009 0.02 
-- -

Source: Own survey, 20 12 

4.1.4 Access to Cred it Services 

Access to credit services is anoth er impol1ant factor which has a lso an im plication on 

both asset building and SWC acti vities. Table 8, ind icates the access to cred it fac ility 

and the purpose for collect ion o f th" cred it. With regard to credit access. ~ bout 

82.32% and 23.33% of the sam ple respond ents reported that th ey received credit li'om 
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beneficia ries and non- benefi c iaries, respectivel y. This shows that majority of PSN P 

beneficiari es have been using credit as compared to non - beneficiaries. 

With regards to th e purpose of credit usage, th e majoriti es (65 .79%) of the 

respondents from beneficiaries were used fo r li vestoc k purchase, whil e majority 

(33.33%) non- beneficia ri es were used for fertili zer purchase, and fo r fertili zer and 

improved seed purchase, respect ively. 

Table 8. Credit access and purpose used among sample households in 2012 

Variab le PSNP beneficiaries Non- PSNP 

Access to credit Freq. % .. Freq. % 
yes 76 82.32 21 23 .33 
No 15 17.68 69 76.67 

Tota l 91 100 90 100 ........... 

Purpose used for 

Fertilizer purchase 8 10.53 7 33.33 

Im proved seed purchase 4 5.26 5 23 .82 

Li vestock purchase 50 65.79 4 .76 

Ferti li zer and seed 3 3.95 7 33 .33 

Fert ili zer, seed & Li vestock 5 6.58 

Seed and livestock 0 3.95 .) 

Others( educati on & health fee) 3 3.95 4.76 

Tota l 76 100 21 100 
~-----~-~ -- --- ---- ----~-----

Source: Own survey, 20 13 

4.1.5. Source and Amount of Income for Sample Households 

In the study area sample respond ents engaged different act ivities/sources to ge nerate 

their li ve lihood income. These activi ti es includes fa rm crop sale, li vestock 's and 

li vestock products sa les, and engagement in non- farm act ivities. The major crop 

in cludes wheat, lei! and ensel and li vestock includes cow, oxen, sheep and beehi ves . 

The major non- farm activities made are da il y labor wo rk, petty trade, and hand craft. 

Moreover, one maj or so urce of in come for both bene fi c iaries and non- bene fi c ia ries 

PSN P was chat. 
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Accordingly, Table 9 portrays the 200 12/ 13 mean annual income obta ined from sa le 

of crop, li vestock and its products, and non - farm activities in ETB. The result 

indicates that there was a stati sticall y significant difference between the groups at 

mean annual income from crops sa les at I % leve l and chat sa le at 5% leve l, 

respect ively. In contrast to the beneficiaries, non- beneficiaries were earned higher 

mean annual income from both crop and chat sa les. T hi s is due the fact that the non­

beneficia ries have more (on average 0.94 ha) cultivated land holdin g than 

beneficiaries (on average 0.45 ha), and hence, the land ho lding is one o f the 

determining factor of the yield. However, the mean annual income ge nerated from 

the li vestock and its product, and from non- farm income so urces do not have 

Significant differences between the beneficiari es and non- beneficiaries of the PSNP. 

Besides, the beneficiaries have one more additional income so urces than non­

beneficiaries, which is income from participation in public work. Therefore, thi s may 

help to minimize the income deference between th e beneficiaries and non­

beneficiaries throu gh in creasing beneficiaries income. 

Table 9. Sources and amount of meau annual income for sample households at 

2012 in ETB 

Variable 

(Income source) 

Crop sa le 

Income from TLU 

Non- farm activities 

Income from chat 

Income from PSNP 

Source : Own survey 

PSNP beneficiaries Non- PSNP 

Meau SD Mean SD 

489.01 678.96 15 10 1679.02 

858. 18 1847.29 577.77 1584.03 

1052.52 2 107.35 1326.84 3181.93 

1358.1 2 1119.50 3063.4 1 2274.39 

1656.26 373.08 

Mean T- value 

Dif 

-1020.98 -5 .37*** 

280.40 1.095 

-274.31 -0.684 

-1705.29 -2.85** 

Where, * •• and .* means s ignificant at I % and 5% probability leve l 
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4.1.6. Change in the household asset building and S WC activities 

The outcome variables o f the program, pm1icular to thi s stud y, are amount Ileve l o f 

asset ho ld in g and leve l o f so il and water conse rvati on acti viti es by the sampl ed 

househo lds. Therefore, before und el1akin g the matchin g steps, th e ex isting 

relationship between asset ho lding and SWC acti vities of the two groups as an 

outcome vari abl e was described be low. 

4.1.6.1. Sampled House Hold Asset Holding 

Diffe rent types o f house ho lds asset building is one of the outcome variable ex pected 

from PSN P implementati on. In line with thi s, in thi s study assets were catego rized as 

li vestock and non- li vestock asset. 

The major livestock assets rea red by th e stud y households were cow, oxen, sheep, 

goat, donkey and poultry. These livestock asset leve ls for the two groups were 

compared be fore and a fter PSN P operati ona li zation by tropica l li vestock uni t (TLU). 

Table 10 indicates th e total li vestock among the two groups and th e change between 

201 2 and 2006 (th e time of full implementation of PSN P in stud y area). The result 

shows that th ere was s ignifi cant difference am ong the benefic iaries and non­

benefi c ia ries durin g 201 2 and the years o f commencement of the program. The 

difference was at 1% probability leve l. However, with regard to th e change in TLU 

during 201 2 and 2006 (years of commencement) there was no stati sticall y significant 

change within a group. Thi s impli es that the PSN P does not have significant 

contributi on in the bene fi c iari es' li vestock asset building, whi ch is prior to th e 

applicati on o f PSM. Moreover, from the result, one can observe that th e number of 

li vestock through tim e was increas in g and decreasing for bene fi c iaries and non­

benefi c ia ries, respecti ve ly, though it was not as such s ignificant. 

Furthe rm ore, th e am ount of other assets (other than li vestock assets) in number was 

a lso presented in the same Table ( 10). T his asset inc lu des both productio n and 

house ho ld du rab le assets. Und er produ cti o n assets the ma jor once are plo ughin g too ls. 

sp::lde, eXC'Rv::!ting tool s, chcp;:,ing axe, sick !e 8ncl beehiv~: \\'h!c: ~~ were C'O!15 !de,Oed ~n 
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lo ng as production tool s are concerned . The household ' s durable assets owned by th e 

respondents includes; own ho use, bed , radio, fuel wood minimiz ing stove, and mobile 

te lephone for both groups. Based on the result there was statistica ll y s ignificant 

difference among the beneficiaries and non- beneficiaries in term s o f the number of 

househo ld production a nd du rabl e assets before commencing of the program . 

Moreover, as th e survey result indicates, a stati sticall y s ignifi cant difference was 

obse rved by now amo ng two groups focusing " the ownership of househo ld production 

and durable assets". 

However, the result shows there was no stati stically s ignificant difference or change 

within group before and after intervention in the number of non- li vestock asset 

owne rship. Despite this, the mean num bers of these assets ownership were in creasing 

in a sma ller rate through time for both beneficiaries and non- beneficiaries of PSNP. 

This may be, because of the provision of production tool s by the project for 

benefic iaries, and possession of mobile tel epho ne due the expansion of the mob ile 

tec hno logy to the place where, both beneficiaries and non- beneficiaries are dwell in g. 

T he difference was significant at 1% probabili ty level. 

Table to.Total livestock and non- livestock assets for sample honseholds in 

number 

Asset holding (variable) PSNP Non- PSNP Mean T- P-

beneficiaries Di ff/ce value va lue 

Livestock asset Mean SD Mean SD Mean 

Li vestock in TLU by now 2.04 1.16 2.47 0.95 -0.43 3.74*** 0.003 

Livestock in TLU at 2006 1.92 1.03 2.60 0.81 -0.68 -4.89*** 0.000 

Difference in TLU 0.12 1.35 -0. 13 0.97 0.242 1.38 0.91 2 

Other Asset in Number 

A oth er assets in 20 12 9.03 2.71 10.07 3. 11 -1 .39 -3.3 1*** 0.0005 

A II others asse ts at 2006 8.68 2.66 9.54 3.75 -5.5 1 -3.8 1*** 0.0001 

Di ffe rence in number 1.49 2.73 1.04 2.75 0. 94 1.1 0 0.864 
.--- -- -

Source: Own survey, 20 13 

Wh ere *** means signifi cant leve l at 1% probability leve l 
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4.1.6.2. Soil and Water Conservation activities 

Before, directl y go in g to outco me compari so n between the two groups it is better to 

have desc ription o f issues re lated with SWC activ ities in the stud y area . According ly, 

Table II indicates th e respondents who faced soi I eros ion problem, indicators of the 

problem as respond ed by samp le ho useholds, ind ividuals who app li ed and not applied 

SWC acti vities and reason for not usi ng th e SWC pract ices. 

The result shows th at a lmost s imilar percentages o f respondents from th e two groups 

were faced so il eros ion problem. This was about 4 1.8% from bene ti c iaries and 41.1 % 

from non- beneficiari es, respective ly. The most reported indictor o f the eros ion 

pro blem fo r the two groups was "decrease in so il depth". 

Concernin g th e app li cati on o f the so il and water conservation activities, nearl y s imilar 

percentages o f 38.5% (37.8%) o f the respondents from the beneficiaries and non­

beneficia ries o f PSN P were used , respecti ve ly. And about 6 1.5% from bene fi c iari es 

and 62.2 % non- bene fi ciaries were no emp loyed any type o f SWC act ivities . From 

thi s, about 94.6% and 9 1.1 % o f the sampled respondents have not used any type of 

so il and water conservation ac ti vities in the ir fa rm land , du e to the ir farm land does 

not require app li cati on o f so il and water conservation. 

Moreover, onl y few respondents from th e two gro ups, who faced th e eros ion prob lem, 

were not used SWC practi ces on th e farm land . This was because of lack of interest 

and kn owledge, whi ch accounts rate o f 1.79% (3.57%) and of 3.57 % (5.36%) from 

benefi ciaries and non- bene fi c iari es, respective ly (Table, II) . 
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Table II. SWC activities & related Issues of the sample hhs in the study area 

Variable PSN P Non- PSNP Totlll 

Beneficiaries 

Soil erosion problem Freq. 01.) Freq. % Freq. 1% 

Yes 38 4 1.8 37 41.11 75 41.44 

No 53 58.2 53 58.89 106 58.56 

Total 91 100 90 JOO 181 100 

I ndictors Soil erosion 

I.Decrease production (A) 3 7.89 4 10.8 7 9.33 

2 .Vi sib le rills/gully (B) 7 18.4 4 10.8 I I 14.7 

3.Decrease so il depth (C) 14 36.8 20 54. 1 34 45.3 

4. Soi l co lor change (D) 2 5.26 2 2.67 

5. A and B 2.63 1.33 

6. A and C 5 13.2 
, 

8.11 8 10.7 ~ 

7. A,B,C and D 6 15.8 6 16.2 12 16 

Total 38 100 37 JOO 75 100 

SWC measures employed 

Yes 35 38.5 34 37.8 69 38.12 

No 56 6 1.75 56 62.2 11 2 6 1.88 

Total 91 100 90 100 181 100 

Reason for not exercising SWC activities 

Absence of interest 1.79 2 3.57 3 2.679 

Lack of knowledge 2 3.57 
, 

5.36 5 4.464 ~ 

Land doesn ' t need SWC 53 94.6 5 1 91.1 104 92.86 

Total 56 100 56 JOO 112 100 

Source: Own survey, 20 13 
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Table 12 portrays the leve l la mount o f so il and water conservation ac ti viti es (which 

were practiced in th e stud y a rea) in meter per hectare. The two groups have 

stati sti ca ll y in s ignifi cant di ffe rence with regard to SWC acti vities namely so il bund 

(m/ha), check dam (m/ha), waterway (m/ha) and cut off drain (m/ha). 

Comprehensive ly, the aggregate res ult also shows no s ignifi cant difference am ong 

bene fi cia ries and non- bene fi c ia ries of th e program. Besides, condi tion that matters 

more for practi cin g SWC acti vities in the study area was ex posure o f th e land to 

eros ion, rath er than bei ng bene fi ciaries or non- beneficiari es of PSN P (thi s idea in 

compliance with th e inform ati on di sc losed in Table II ) 

Table 12. Leve l o f SWC acti viti es constructed by sample househo lds in meter per ha 

SWC lIctivities Tota l PSNP Non- PSNP Menn T-

(m/ha) Beneficiaries Dil"f va lu e 

Mean SO Mea n SO Mea n SD Mean 

Soil bund 2 1.17 47.79 22.66 45 .2 1 19.67 50.45 2.98 0.4 18 

Chec k dam 1.98 7.54 2.58 8.04 1.388 6.99 1.1 9 1.06 

Water way 3.033 13.59 3.28 11.85 2 .77 15.2 1 0.507 0.250 

C ut off drain 1.94 7.89 1.48 6.76 2 .41 8.90 1.6 1 -0.78 

---- -
Total SWC 28.02 50.3 1 29.76 48.74 26.25 52.07 3.5 1 0.46 

Source: O wn survey, 201 3 
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4.2. Econometric Model Result 

Und er thi s section, the result of Propens ity Score Match ing was di sc ussed in detail. 

To estimate the average treatment effect on the treated (A TT) on intended outco me 

variab les, first a Logit model resul t was estimated in order to get the propensity 

scores. Next a matching estimator that best fit to the data was se lected . Thirdly, based 

on those scores est imated and match in g estimato r selected , matching between 

beneficiaries and non· beneficiaries was don e to find out the impact of the project on 

the mean va lues of the outcome variab les. Therefore, thi s part indi cates a ll the 

required procedures app li ed to calcu late the average treatment effect on the treated, 

wh ich helps us to identify the impact of the PSN P program in th e study area. 

4.2.1 Propcnsity Scorc Matching Estimation 

Ahead of exec utin g the log istic regression model to estimate propensity scores, it is 

necessa ry to test im portant cross-sectional data problems by us ing econometric 

assumption, whet her it is holding valid or not. 

According ly, ex istence of severe multicollinearity problem between cont inuous and 

di sc rete explanatory va ri ab les was checked by us in g techniques like Variance 

inflation factor (V IF) and cont ingence coefficient (C). Th us, the VIF (Xi) result shows 

that the data had no serio us problem of multicollinearity (Append ix 3). Thi s is 

because, for a ll continuo us exp lanatory variables, the values of VIF were by far less 

than 10. Therefore, all the explanatory va riabl es were included in the mode l. 

Moreover, the contingence coefficient (C) result indi cates aga in , there was no serious 

prob lem of multicollinearity (Appendix 4), s ince a ll the va lues are below I. 

Add itionally, hetrosceda sticity test was done using Breusch-Pagan fCook-Weisberg 

test for hetroscedasticity and the P-value was 0.7081 which is ins ignifi cant impl yi ng 

the absence of the problem o fhetroscedasti city. 

Prope ns ity score estim ati on of th e Logit mode l results was indicated in Tab le 13. The 

result shows that the pseudo-R2 va lue is 0.39. Moreover. a low R2 value shows that 
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2002). In a s imple word, a low R2 va lue means th at bene fici ar ies househo lds do not 

have much different characteri st ics over a ll and as such findin g a good match between 

program benefic iaries and non- bene fi ciaries househo ld s becomes easier. Bes ides, th e 

pseudo- R2 shows how we ll the cova riates exp lai n the pa rti c ipation probability. 

Acco rdin g to Ca liendo and Kope inig, (2005 ), the re shoul d be no systematic 

differences in th e di stributi on of covariates between both groups a fter matching and 

hence, the pseudo- R2 shou ld be fa irl y low. 

The max imum li kelihood estimates o f th e log istic regress ion model shows that, total 

househo ld, pl ot number, food in security prob lem, and li vestock ho lding, are 

important factors in influenc in g access to parti cipation in PSN P in the stud y a rea 

(Tab le 13). 

About thirteen vari ables were hypothesized to exp la in factors affecting pa rticipation 

in PSNP. The propens ity score estim ati on mode l result indi cated that, program 

part ic ipation were found to be stat istically s ignifi ca nt with four variables, while the 

rema ining were less s ignifi cant in ex pla ining the variations in th e dependen t variable. 

These signifi ca nt variab les in clude to ta l househo ld size at 10% leve l, plot number at 

5% leve l, households facing food insecurity problem at I % leve l, and li vestock 

holding by TLU at 10% leve l. 

Moreover, the margina l effect was conducted after log it estimation and indicted in 

co lumn 4 and symbo li zed as dy/dx (M E) in Table 13. It revea ls that as the number of 

fam il y's increases by one unit (number), the probab ility of partic ipation in PSNP 

increases by 4.58%, thi s is plausib le since a fam il y with hi gh number may face food 

shortage than sma ll s ize famil y's, and hence get a c hance to part ic ipate in PSNP, 

whi ch is a program that targets food insecure househo ld s. As plot numbe r of a 

househo ld increases by one number, th e probab ility of participation in PSNP 

decreases by 25.23% , and th is is due to fact that hav ing large number of fa rm p lo t 

may show hi gh s ize of la nd holding, which a lso hind er from participat ion o n PSN P. 

T he result a lso revea ls that, when th e leve l of li vestock ho ldin g in creases by one 

T LU. the probability of participatio n in PSN P decreases by 10.23%. This m ea ns those 

indi viduals who have high num ber o( T L U cannut have a room lO participate ill 
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PSNP. As househo lds do not face a freq uently food in secu rity problem, th e 

probab ility for p3l1ic ipat ion in PS NP decreases by 56.05%. 

Table 13. Logit model result for participation on PSNP to estimate of propensity score 

-
Covariates Coefficients Std. Err. dy/dx (ME) Z- va lue P-value 

HI-IS EX 

AG EHI-IH EAD 

HH HEADEDU 

HH MM EDU 

TOTALI-IH SIZE 

LABOURFRCE 

LANDHLD 

PLOTNM 

VISTDA 

FOODINSC 

TUL 

AVD ISTFRM 

STEPVRSTEPLD 

CONSTANT 

Pseudo R2 = 

LR ch i2( 13) = 

0.3 190 0.542 1 0.07906 0.59 0.5 56 

0.0405 0.0290 0.0 I 00 1.40 0.162 

-0.2 140 0.1750 -0 .0530 - 1.22 0.222 

0.3 105 0.673 1 0 .0758 0.46 0.645 

0.1852 0.1091 0.0458 1.70* 0.090 

-0. 1633 0.11 29 0.0458 -1 .45 0. 148 

-0.87 18 0.6949 -0.2160 -1.25 0.2 10 

- 1.018 0.41 77 -0.2523 -2.44** 0.01 5 

0.0229 0.0562 0.0056 0.4 1 0.684 

-2.262 0.5336 -0.5605 -4 .24* ** 0.000 

-0.4 128 0.2 168 -0 . I 023 - 1.90* 0.057 

0.0184 0.0145 0.0045 1.26 0.207 

0.6854 0.49975 0.1696 1.37 0.1 70 

3. 1003 

0.3918 

98.3 1 

1.794 1.73 

Log like lihood = -76.30011 3 

Prob > chi2 = 0 .0000 

0.084 

Source: Model estimation result, 20 13 
Where ***, ** and * means leve l of s ignificance at 1%,5% and 10% respective ly 

4.2.2. Matching PSNP Beneficiaries and Non- Beneficiaries Households 

As ex plain ed in previously, main tasks shou ld be accompli shed befo re one 

commences th e matching task itse lf. In the first place, predicted va lues o f program 

part icipation (propensity scores) shoul d be est imated for a ll househo lds in the 

program and outside the program. Next, a common support condition should be 

imposed on the propensity score di stributions. Third ly. dropping observati ons whose 

predicted propensity sco res fall outs ide the ran ge o f the comm on support region will 

fo llow. At last. A IT estimation (impact of program) co mputed on outcome variable. 
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Tab le 14 indicates th e estim ated propens ity sco res of program benefi c iaries and non -

benefic iari es . Accord in gly, th e result shows estim ated propens ity scores vary between 

0.0323737 and 0.9537 1 (mean = O. 732) for intervention househo lds a nd between 

0.0033059and O. 8804737 (mean = O. 270) for non- interventi on households. 

Table 14. Estimated propensity score Distribution 
-~--

R espondents Obse rv. Mean Std. Dev Minimum Maximum 

Tota l households 181 0.502 . 0.34 1 0.0033059 0.9537 1 

Intervention group 9 1 O. 732 0.226 0. 0323737 0. 9537 1 

Contro l group 90 O. 270 0.273 0.0033059 0. 8804737 

Source: Model result, 20 13 

The comm on SUppOlt reg ion would then li e between [0.032373 73 , 0.9537 1]. In oth er 

words, househo lds whose estimated propens ity score is less th an the minimum and 

greater th an th e maxi mum are not cons idered fo r the matchin g purpose. Hence, 14 

control housc ho lds wcrc droppcd duc to thi s rcstri cti on. Fortun ate ly, all benefic iari es ' 

househo lds have li ed within co mm on support reg ion. Thi s shows th at the stud y did 

not keep out PSN P bene fi c ia ry househo lds fro m the sample in computin g th e im pact 

estim ator. T herefore, Appendi x (5) shows that the region of commo n support is 

[0.032373, 0.9537 1), and 14 observati ons that was dropped. 
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Following this, the common support region has been examined by plotting a 

histogram of the propensity score. The common support is the region where the 

propensity score has a positive density for both treatment and control units. Figures 3 

have given the frequency distribution of the propensity scores for the treatment and 

control groups of PSNP. The Histogram tells that there is a substantial region of 

overlap, and which implies a severe common support problem does not exist. Since 

the main purpose is not on the probability estimations (logistic estimations), but in the 

application matching of households, which is encouraging to see that a large fraction 

of households from both groups (treatment and control) gets an estimated probability 

in the range of 0.032373 to 0.95371 (Table14). 

o .2 .4 .6 
Propensity Score 

Untreated 

.8 1 

Treated I 

Figure 3. Histogram of tbe propensity scores estimation distribution for tbe 

treatment and control groups of PSNP. 

54 



Table 15 shows the infe ri or bound, th e number o f treated and th e number o f 

con tro ll ed obse rvations fo r each block. Moreover, the result ind icated that the 

balancing property of the PSM has been sati sfi ed; thi s means that households with th e 

sa me propens ity scores have the same distributi ons of a ll covariates for a ll five 

bl oc ks. 

Table 15. Test of balancing property of the propensity score 

Inferior block of Propensity score Treated Control Total 

0.0323737 4 38 42 

0.2 5 II 16 

0.4 II II 22 

0.6 2 1 II 32 

0.8 50 5 55 

Total 91 76 167 
.-

Source: Model estimat ion resu lt, 201 3 

4.2.3. Choice of Matching Algorithm/ Estimator 

Alternat ive methods matching estim ators/a lgorithms were applied in matching the 

partic ipants and non-parti c ipants households in the common support region. However, 

the final choice o f a matching estimator was guided by diffe rent criteria like equal 

mean test that referred to as th e balancing test, pseudo-R2 and matched sample size 

(Dehejia and Wahba, 2002). Ex plicit ly, a matching est imator which ba lances a ll 

exp lanatory variab les (i.e., results in ins ignificant mean differences between the two 

groups), bears low pseudo-R2 va lue and results in large matched sample s ize is 

preferred. 

Table 16 shows the estimated results of tests of matching quality based on the above 

mentioned perform ance criteria . When the result was observed, it has been found that 

kernel matching with a band width of 0.25 is the best estimator fo r the data at hand . 

As such, the estimation resul ts and di sc uss ion was the direct outcomes of the kerne l 

matc hin g algor ithm . 

!(crn d marching assuc iales the OUlCOin l".; uf tIle treated hlJlIs~h0l d wilh the rnalch..:d 

outcome that is given by a kern e l-weighted ave rage of a ll contro l gro ups improvement 
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In household 's asset building and SWC activ ities. Since, th e weighted averages, 

which matches a treated groups to al l contro l groups weighted in proport ion to the 

closeness between the treated group and the cont rol group are used to construct the 

counterfactual outcome, and kern el matc hing has an advantage of lower variance 

because more information is used (Y ibeltal, 2008). 

Table 16. Performance of different matching estimlltor 

Matchi ng Estimator Criteria 

Balance test4 Pseudo R2 Matched sample size 
~ 

Neares t neighbor matching 

Without rep lacement 13 0.491 11 9 

With rep lacement 13 0.391 14 1 

Stratification 13 0.39 1 157 

Cali per 

0.01 12 0.241 146 

0.25 10 0.123 160 

0.50 10 0. 123 154 

Kernel matching 

Band width 0.0 I 12 0. 127 128 

Band width 0.25 13 0.047 167 

Band width 0.50 12 0.104 167 

Source: Model estimation result, 201 3 

4 Balancing test represents number of exp lanatory vari ables wi th no statisti ca lly 

signi ficnnt mean differences between the matched groups of treatment and control households 
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4.2.4. Balance Test for propensity score and covariates 

The next miss ion after choos ing the best perform ing match in g estim ator is to check 

the bala nci ng of propens ity score and covar iate using va rious steps by applying the 

se lected matching algorithm. The main purpose of the propens ity score estim ati on is 

not to obtain a preci se predi ction o f se lection into treatment, but rather to balance th e 

di stributions of relevant variables in both groups. The balanc ing powers of the 

estimat ions are asce lta in ed by cons idering different test methods such as the reduct ion 

in th e mean standardi zed bi as between th e matc hed and unmatched househo lds, 

equa lity of mea ns us in g t-test and chi-square test for joint s ignifi ca nce for the 

variables used. 

Accord in gly, the output o f the Tab le 17 shows two rows for each variable­

" unm atched and matched", that is be fore matching and after matching mean for eac h 

var iab le, " %bias," % reducti on in bias, and t-test for the treatment group and the mean 

for the contro l group. 

The mean standardized bias befo re matching were shown in the Table 17 under 

co lumn five, and after matching output were al so shown on the same Tab le und er 

co lumn s ix which reports th e tota l bias reduction obta ined by the matchin g procedure. 

Moreover, in this matchin g mode l, the standa rdi zed difference of covariates before 

match in g was in the range of 1.17% and 11 5. 1 % in abso lute value . A fte r matching, 

the remain ing standardi zed d ifference for a lmost a ll covariates li es between 0.5 % and 

21.5%. In a ll cases, it is manifest that sample differences in the unmatched data 

signi fi cantly exceeded th ose in the sampl es o f matched cases. The process of 

matching thus creates a hi gh degree of covariate ba lance between th e treatment and 

contro l samples that are ready to use in the estimat ion procedure . 

Moreover, t-va lues obtained in Tab les 17 shows that before matc hin g s ix covariates 

from the tota l of thirteen ex hi bited stati stica ll y s ignifi cant differences, where us a ll of 

th e covari ates were ba lanced afte r matching. The tests of standardi zed d ifferences 

were used here to illustrate the red uction in bias that can be attri buted to matchin g on 

p(X) . This test was fi rst described in Rosenbaum and Ru bin ( 1985) and checks the 

balance between the treatm ent group and th e compari son group. 
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Table 17. Bala nce Test for propensity score and covariates 

~ 

Variables Sample Mean % reduction t-test 

Treated Control % bias Ibiasl T p>l tl 

HH SEX Unmatched 1.27 I. 15 29. 1 1.96' o .052 

Matched 1.26 1.26 0.5 98.3 0.03 0.980 

AGEHHl-lEAD Unmatched 43.63 44.92 ~ 15.4 ~ 1.04 0.30 1 

Matched 43. 14 43.93 ~9.5 38. 1 ~0.54 0.59 1 

HH HEADEDU Unmatched 2.36 2.9 ~36 .6 ~2.46' , 0.015 

Matched 2.79 2.68 7.8 78.8 0.43 0.671 

HHMMEDU Unmatched 0.82 0.86 ~ 11.7 ~0.79 0.432 

Matched 0.84 0.86 ~7.0 40.2 ~0.41 0.685 

TOTALl-lHSIZ Unmatched 6.91 6.8 4.6 0.31 0.756 

Matched 6.56 6.04 2 1.5 365.8 1.27 0.207 

LABOURFRCE Un matched 3.6 1 3.88 ~ I 0.6 I ~0. 72 0.475 

Matched 3.75 3.53 8.2 22.9 0.48 0.630 

LANDHLD Unmatched 0.476 0.947 ~ I 15. 1 ~7.75'*' 0.000 

Matched 0.552 0.601 ~ 12. 1 89.5 I ~0.83 0.409 
, 

PLOTNM Unmatched 1.34 2.06 ~94.2 ~6.35*" 0.000 

Matched 1.39 1.48 ~ 12.5 86.8 ~0.89 0.376 

VISTDA Unmatched 4.12 4.22 ~2.6 ~0. 1 8 0.859 

Matched 4.09 3.9 1 4.6 73.9 0.26 0.793 

FOODINSC Unmatched 1.08 1.66 1.17 ~9.97" * 0.000 

Matched 1.12 1.1 7 ~ 12.7 9 1.4 ~0.79 0.434 

TUL Unmatched 1.92 2.60 ~72.8 ~4.89 0.000 

Matched 2.1 3 2. 19 ~6.8 90.6 ~0.36 0.7 17 

AVDISTFRM Unmatched 13.02 18. 11 ~28 . 7 ~ 1.93' 0.055 

Matched 13.43 15.68 ~ 1 2.7 55.8 ~0 . 73 0.470 

STEPVRSTPL Un matched 0.285 0.255 6.8 0.45 0.650 

Matched 0.218 0.26 1 ~9.6 42.2 ~0.56 0.574 
----

Source: Model estimation result, 20 13 
Where' , * * and *" means signi fi cant at 1%, 5% and 10% leve l 

Addit ionall y, after matching the low pseudo~R 
2 

(0. 046) and the insign ificant 

likelihood rat io lests. il suppOl1S the hypothesis Ihal both groups have the same 

d istri bution in covariates X aHer matching (Table IS) . These results clearly show th at 
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the matching procedure is ab le to ba lance the characteri st ics in the treated and the 

matched comparison groups. There fore, we used these resul ts to eva luate the effect o f 

PSN P partic ipation between groups of households having similar observed 

characteri stics. This all owed us to compare observed outcomes for participants with 

th ose of a compari son groups, sharing a com mon support. All of the above tests 

suggest that the matching a lgorithm, whi ch has been chosen, is relativel y best 

estimator for the data we have at hand. Thus, we can proceed to est imate A IT for 

househo lds. 

Table 18. Chi-square test for the joint significance of variables 

Sample Pseudo R2 LR ch? 

Unmatched 

MllIched 

0 .39 18 

0.046 

Source: mode l estimation result, 201 3 

98.31 

8.25 

.2 
p>c111 

0.0000 

0.827 

4.2.5. Estimation of Averagc Treatmcnt Effect on Treated for the impact 
of PSNP on household's asset building and of SWC activities. 

The whole procedure that has been conducted in th e above was ai med to come up 

with the project impact on the outcome vari ables (level of asset bu ilding and 

practic ing of SWC activities of househo lds). The eva luation was done for the impact 

on beneficiary househo lds, after the pre- intervention differences were contro lled. 

Therefo re, the following sections wi ll provide us the detail on each outcome in a brief. 

4.2.5.1 Estimation of Average Treatment Effect on Treated for Asset holding 

As exp lained in th e ea rlie r part, households assets were categorized as livestock and 

non- livestock assets for th is study. Fo ll owing thi s, Table 19 ind icates the ATT 

estimat ion result of these assets, and it presen ts T-value as an indicat ion of impact o f 

the PSNP on househo ld assets building. Moreover, the estimation resu lt was 

attempted to o bserve on different match in g estimation methods. However, th e nearest 

ne ighbor matchin g, the stratification and rad ius methods were dropped because they 

? 
hold limita ti on like 10\\ match ,ize, hi,;h pscudo R- and low balance te, t betIVcen th c 

two groups as it was indicated in (Ta ble. 16). Therefore. th e emphasized was give n to 
, 
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kerne l esti mation method, and thi s is cons istent by former users like Yibelta l, (2008). 

Therefore, th e focus of the A TT for thi s stud y was kern el match in g estimator wi th 

band width 0.25 . 

The res ult on the Table 19 shows that, on average, participation in PSN P did not bring 

stati sticall y s ignificant chan ge on household ' s li vestock asset ho ldin g. Thi s findin g is 

cons istent with the Andersso n el al. (2009); G illi ga n el al. (2008); Tade ll e, (20 11 ) 

findings. They al so have found ins ign ifi cant impact o f PSNP on asset ho ld in gs. Thi s 

may be happened due to the focus of transfer use onl y on temporary consumptions or 

re li ef aid by beneficiaries themse lves and the resou rces limi ta tion. 

With regard to transfer use by beneficia ries onl y on temporary consumptions or rel ief 

a id, as o f to the interview carri ed w ith PSNP coordin ation office, though, the PSNP is 

good, most of the bene ficiaries who received reso urces from the program a re found to 

have fee ling of re lief aid dependency sense in utili zation of resources. This means, 

due to the reli ef aid dependency fee ling they spend the money they rece ived for 

tempora ry consumpti ons and non-use ful se rvices ( li ke drinkin g alcohol). T herefore, 

we may thi nk that, thi s may be one of th e problems accounted by benefic iary 

households, which in effect lead to th e ins igni fica nt impact of the program. 

O n the o ther hand, the resources lim itation has triggered the loca l leve l government, 

to transfer resources in a diluted fo rm , whi ch in turn contributes wea kl y for the 

expected achievements of asset build ing. Thi s means that, targeted househo lds with 

'X' number of total eli g ible household members rece ived in-proporti onate amount of 

resources, whi ch couldn't be able to cove r the m inimum needs o f the HH members. 

As th e result, the HH heads and members will fail to contribute s ignificantl y on the 

asset build ing acti vities in particular and program impact in gene ral. 

Though, the impact of the program is found to be ins ignificant, we could not deny that 

the estimated A TT shows an in crement of TLU by 0. 118 for the bene fi ciaries of 

PSNP and pos iti ve leve l of the difference (0. 185 TLU) as it ca n be see n in th e Table 

(Tab le 19). 
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When we come to other asset category, whi ch includes househo ld product ion and 

durab le assets, it was fo und th at the difference o f Average Treatm ent Effect on 

T reated (A TT) was negat ive and statisti ca lly ins ignifi cant. T hi s a lso ind icates 

parti c ipati on in PSN P thorough t ime, did not lead to protection of household assets. 

Th is mi ght be because th e househo lds are us ing the transfer from PSN P onl y for 

temporary in-house consumption rather than to in crease the amount o f the ir 

productive and durable assets. This result was a lso found as consistent with fi nd ings 

of the above mentioned authors (A ndersson el al. , 2009; Gill igan el ai., 2008; Tadell e, 

2011 ). 

Table 19. ATT es timation res ults of the Impact of PSNP on livestock a nd non-

livestock asset holdings 

Outcome vari ables Bene fi c iaries Non- bene fi c iari es Diffe rences Std . E,:;:: ' T-value 

Li vestock asset 

change in TLU 0. 11 8 -0.066 0.185 0.249 0.74 
-~~~- ---

Other assets 

change in number 1.494 1.942 -0 .448 0.648 -0.69 
-

Source: Model estimation resul t, 20 13 

Moreover, an additional reason that can be ra ised fo r the ins igni fica nt outcome, whi ch 

was opposed to the ex pected result , may be due to th e weak post transfer monitoring, 

program appra isa ls and fo ll ow-up o f limi ta tion of the program, and benefi cia ry 

househo ld 's status through time after implementat ion of the program by the respecti ve 

level o f executi on structure (command) (PSN P coord ination o ffi ce inte rview, 201 3). 

Additi onall y, graduati on from PSN P was cons id ered as one o f ind icati on for in crease 

leve l o f assets. Thi s in turn, can also be used re ference of s ignifi cant impact o f the 

Program. However, when we look the rea lity, graduated househo ld from th e program 

bene fi c ia ries fo r each sample kebeles were very few and in s ignifi cant in number as 

compared to th e number of those househo ld heads, who have got benefited (Tab le, 

20). Therefore, thi s a lso may be take n as supportive ev id ence fo r lacki ng the 

achi evement of expected ou tcome by the program. 

~ .. - --_._- --

5 Boot strapped standard error is obta in ed after 50 rep lication 
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Table 20.Total beneficiary HH head and graduated HH head number from PSNP up to 2012 

Kcbcles Beneficiaries HH head number 

Ambicho Gode 94 

Lcmbuda 136 

Li sana Kusa 173 

LlKode Duna 2 15 

T/Ambicho 86 

Total 704 

Source: LDAO report, 201 2 

Grad uated HH head 

nu mber up 2012 

4 

6 

5 

9 

6 

30 

4.2.5.2. Estimation of Average Treatment Effect on Treated for SWC activities 

As it was already just ifi ed in the first case, the emphasis here also was given to kernel 

est imat ion methods to look in the impact of PSNP on SWC acti vities. Moreover, 

from the survey result of 20 13 by the stud y households mostl y used conservat ion 

activ ities are so il bund, check dam, water way and cut off drain, based on the 

requirement of their farm land characteristics. 

Tab le 2 1 indicates the result of estimat ion of average treatment effect on treated 

(ATT) of the individ ual households SWC act ivities. Accordingl y, when we look at 

each activ ity sepa rate ly, we have fo und that the PSNP implementat ion resulted in 

in sign ificant outcome for each SWC activ ities (so il bund, water way, cut off drain and 

heck dam) by beneficiaries. On top thi s, it is also necessa ry to check for aggregated 

individual households SWC activiti es outcome to arrive at final decision. The last raw 

of the Tab le 2 1 reveal s thi s aggregate of the SWC activities, and it also indicates that 

there was no supportive ev idence, which shows pa rti cipation in PSN P had significant 

va lue ind ividua l households. Thi s means that the partic ipat ion on PSNP did not bring 

signifi cant change in application of the total SWC measures by indi vid ual households. 

Therefore, th is leads to conclude that PSNP has not contributed fo r signi ficant change 

on households investing SWC practices in the study area. Tadelle, (20 11 ) had al so 

found insigni fi cant impact of PSNP on sustainable land management pract ices by 

tak ing ~o il and water cO I1 '.crvation __ al.; ~n i nd icat0L Th u~ . the rcaS0n <.:; for Ih i, ca~e 

may be due to tact that th ose households, who are participated in the program, were 
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most often time in vo lved 111 com munity activities rather than 111 private and se lf 

rehabilitati on activ iti es. 

Even though, the impact orthe on SWC act ivities found to be insign ificant , the ATT 

est imat ion difference is still pos iti ve. Thi s means that the PSNP has also a minimal 

contribution on ind ividual households SWC activi ti es. 

Table 21: A TT Estimation results for the Impact of PSNP on households SWC 

activities 

Outcome variab les Benefic iari es Non- Differences Std . Err6 T-va lue 

beneficiaries 

---
Soil bund (m/ha) 22.417 18.772 3.644 11 .646 0.3 1 

Check dam (m/ha) 2.582 0.1 38 2.444 1.699 1.44 

Water way (m/ha) 3.322 0.327 2.994 3.470 0.86 

Cut off dra in (m/ha) 1.483 4.563 -3.079 2.009 - 1.53 

---
Total S WC(m/ha) 29.76 23 .78 5.ns 12. 119 0.49 

Source: Mode l estimation result, 20 13 

_ ._._--
6 Bootstrapped standard error is obtai ned after 50 repl ication 
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5. SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1. Summary 

This study was conducted to examine the im pact of PSN on in dividua l household 's 

asset buildin g and in vestm ent o f soi l and water co nse rvations acti vities in Lemo 

Distin ct, I-I adi yya Zone, South ern Ethiopi a. To co me up with th e fin a l result, 

propensity score matching (PSM) methods was applied. In randomi zed ex perim ent, 

th e impact of a program ca n be eva luated s im ply by estim ating the mean difference 

between the parti c ipants and contro lling groups . However, for qu as i-experim enta l 

design, th e s imple " wiI/Hllld-wilhout" compari son of "mea liS" for th e treated and 

contro l groups would make the biased estim ates; beca use the program placement 

creates a se lection e ffect. T here fore, the mentioned method, wh ich is wide ly appl ied 

to eva luate non-experim ental soc ia l programs, was used to handl e thi s problem in thi s 

stud y. Moreover, PSM is used to create a comparable pai r o f treatm ent-contro l 

househo lds in a non-rando ml y pl aced program with the absence o f base line data and 

for estim ating th e co unte rfac tu a l effect. 

The cross secti ona l data were collected from a total o f 181 households, which 

encompass a lmost equ al proporti on o f both benefic iari es and non-beneficiari es o f th e 

PSN P. A ll necessary steps of propensity score matchin g were applied . Accordin gly, 

th e in vestigation shows th at parti c ipati on in the program was s igni fica nt ly influenced 

by the tota l househo ld size, amount li vestock ho lding, households whether faced th e 

pro blem o f food security or not, and amo unt o f plot number which is an indication o f 

land ho ldi ng o f the house ho lds. The propens ity score estimati on for matching has 

resulted a ll (9 1) households from beneficiari es as good match to 76 househo ld to non­

bene fi c iaries by contro lling confo unding fac tors. As a result, onl y 167 sample 

househo lds were identifi ed to be considered in th e estim ation process. T hi s was a fter 

discarding 14 househo lds whose propens ity score va lue is out of th e co mm on support 

region. Different types o f matching quality/ba lance tests were appli ed to check the 

ba lance of the distributi ons of re levant variables in both groups after matching. Th is 

comparison resulted in th e ins ignificant difference a ft er-m atching, as we compare it 

with that or the be fore- match ing s ituation. 
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5.2. Conclusions 

The anchor id ea of th e study was to answe r th e quest ion. " What co uld happen if the 

program was not in a place?". To answer it and come up with the fin a l result, 

pro pens ity score matching (PSM) methods was applied. 

The findin gs of thi s resea rch based on th e estimati on result average treatment effect 

on treated (ATT) in d icates that the implementation of PSN P had not fetched 

s ignifi ca nt impact on asset bu ilding and improvement on th e in vestm ent o f SWC 

acti v iti es at ind ividua l household's leve l. In conc lusion, major reasons like: resource 

limitatio n, the benefic iary househo lds foc us only on temporary consumptions or re li ef 

a id dependency, lack of strong and cont inuous monitoring, and allocation of larger 

share o f the tim e of beneficiaries fo r th e communal works rathe r than o n private have 

contributed for the ins ignificant impact of th e program . 

5.3. Recom mendations 

Though , strong impact was expected from PSNP implementation, the empirical result 

o f thi s stud y shows that program had not s igni ticantl y changed the levels o f th e asset 

bui lding and SWC acti vities of indi vidual household 's. There fore. based on thi s 

finding, the fo ll ow in g po licy recommendat ions we re provided to conce rned parties: 

,/ Focus ought to be give n to address the behaviora l shortcomin gs of 

beneticiaries, so that they may become wise at the utili zation o f resou rces 

rece ived. 

,/ Continuous moni to rin g and fo ll owing- up devi se better be deployed, so as to 

reduce the in-proporti onate transfer of reso urces, resulted from th e deficit o f 

reso urces and resultan t diluted form of distribut ion amongst th e beneficiaries, 

and to make tim ely eva luatio n on each beneficiaries change in status . 

,/ For trai nin g and adv ice. max imum effo rt needs to be exerted to ev ict the 

fee ling of dependency on re li ef a id of or temporary consumpti on, whi ch is 
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./ Take account of the scheme of practicing soi l and water conservation activ it ies 

on private land rather than practic ing on ly on comm unal lands. 

On top of thi s, it is much adv isable to conduct intensive researches in this area and 

review the already conducted resea rches at all level with that to get a new and 

strategic way to pos iti ve ly touch the li ves o f untouched . This means, we need to wo rk 

on identification and scrutini zation of specia l ways to address the needs of the most 

marginali zed, and bring a signifi cant scenario of resilience togeth er with a creditable 

multidimensional change. 

Fina ll y, re-thinking or re-evaluating th e program objectives is inevitab le at nat ional, 

regiona l, and other operati onal leve ls, so as to bring an anticipated change in the li ves 

of bene fi ciaries and actuali ze targeted objectives of the program. 
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APPENDICES 

Appendi x I: Descripti on o f th e range o f s lope (%) and so il de pth in cm 
Description 

Slope Slope range (%) 

Flat Below 5 

Medium 5-10 

steep 11 -15 

Very steep Above 15 

soil depth So il depth range in (cm ) 

Shallow 25-50 

medium 50-90 

Deep 90-1 50 

Source: Taffa, 20 I I 

Appendi x 2. Conversion fac tors used to estimate T ropica l Li vestock Uni t (T LU) 

Lives tock ty pes 

Cow and oxen 

Horse/mules 

Donkeys 

Heifers/bull s 

Ca lves 

Sheep/goats 

Chi cken 

Source: Strock el a/., 199 1 

-
TLU equiva lent 

1.00 

1.1 0 

0.70 

0.75 

0.25 

0. 13 

0.0 13 
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Append ix 3 .Variance infl ati on factor for continuo us explanatory variab les for logit 
model 

Variables VIF IIVIF 
-- .. - - -

Number of days vis it by DA 1.08 0. 187 

Plot number 2.06 0.484 

Labor force 1.78 0.561 

Land holding 1.86 0.537 

Tota l household s ize 1.62 0.615 

Age of househo ld head 1.38 0.722 

Average farm d istance 1.38 0.725 

Ed ucat ion of HH head 1.29 0.776 

TLU 1.23 0.8 10 

Steep and very steep land 1.08 0.927 

Mea n VIF 1.48 

Source: Model estimation result, 201 3 

Append ix 4: Contingency coefficicnts for di screte explanatory variables of logit 
model 

Variables Value of C 

HHSEX 0.01 

HHMMEDU 0.625 

FOODSECUPR 0.032 

J;S2 
C - --

- N+x 2 

Where C= coefficient of cont in gency, X 2 
= Chi- sq uare of random variab le and 

N= tota l samp le s ize 
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Appendi x 5. Description of the estimated propensity sco re in reg ion of common 
support 

-~ 

Estimated propensity sco re 

Percentiles Smallest 
---

1% .0328277 .0323737 

5% .0478433 .0328277 

10% .0603395 .03800 13 Observation 167 

25% .194504 1 .0380137 Sum of Wgt. 167 

50% .6327674 Mean .5433833 

Largest Std. Dev. .3235002 

75% .8397 13 1 .9441582 

90% .9116604 .9455483 Variance . 1046524 

95% .9273884 .9467 102 Skewness -.363 8632 

99% .9467 102 .9537 1 Kurtosis 1.578348 

Source: model estimation result, 20 13 

Note: the common sUl'l'mt option has been se lected the region of common SUppOlt is 
[.03237373, .9537 100 I] 
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Appendix 6. Household Survey Questionnaires 

My name is Dessalegn A nshi so . I am MA student at Add is Ababa Uni vers ity, in the 
Center for Environm e nt and Deve lopment studies . Currently I am doing a research to 
investigate the Impacl of Produclive SafelY Nel Program Oil A~'sel Building and Soil 
ami Waler CO/lservalio/l Aclivilies: A ClIse of Lemmo Dislricl, l-ladiya Zone of 
Soulhem Elhiopia: The respo nses you g ive are va lu able and wi ll be held in utmost 
confidentiality and w ill be used onl y for the ana lys is of thi s research. Thank you in 
advance fo r your coo perati on!! 

Interview information 
Name of interviewer signature 

--------~------ ------------
month year Date of intervi ew ----

Name of supe rvisor ________ ,s ignature _______ date _____ _ 

A. Genera l information on household characteristics (Pre- and post intervention) 
I Name o f househo ld head 
2 Househo ld code numbe r 
3 Kebe le 
4 Sex o f househo ld I) Ma le 2) Female 

5 Household marita l statu s I) S ingle 2) Married 3) Widowed 4) 
Di vorced 

6 Reli gion I) Protestant 2) Orthodox 3) Muslim 
4) Others (Speci fy) 

7 Age of household head year 
8 Education leve l o f year o f schoo l 

househo ld head 
9 Educati on leve l of house hold 0) Ill iterate (not abl e to read & write) 

members of age 15- 64 years I) literate (able to read and write) 

10 D 'b escl'l e t 1e F ' I 31llllY Size, aoe an d sex compos1l lon an d fh 0 h Id ouse 0 b ? mem er. 
Age group Male Fema le Tota l 

year 
I, < 10 
2, 10-14 
3, 15-64 
4 , >64 
5, Total 

B H h I I L ouse 0 ( I . and ho dm a and c rop production system 
II Primary occ upations of the I) Farm er 2) Gove rnm ent empl oyee 

respond ent HH 3) trader 4) oth er spec ify 

12 Do you have your own fa rm I) Yes 2) No 
land? 

15 How could you get access to th e I )Through rentin 2)Through share 
farm land YOll are lIsing croppi ng 
current ly? 3) Inherited from th e pa rents 4) 

A ll oca ted by the Kebe le 5) o th er spec ify 

74 



14 What is the tota l s ize of your I) Less than 0.50 2) from 0 .5 to I 
land ho lding (home ga rden + 3) from 1. 1 to 1.5 4) from 1.6 to 2 
farm) in ha? 5) greater than 2 

IS What is the total s ize of I .Your own cult ivated land ha 
cultivated farm land you have in 2. Rented in Ishared in cropp in g _ ha 
hecta re? 

3.Rented out I shared o ut ha 

4.Tota l ha 

16 How many parcel of farm land I) One 2) two 3) th ree 4) four & 
do you cu ltivate? above 

17 What is th e average di stance of I)Less than ten minutes 2) I 0-30min 
your cul tivation fie ld from yo ur 3) 3 1-60min 4) more th an 60 min 
res idence? 

18 How do you perceive the I) Near 2) far 3) very far 
d istance of yo ur cultivated land 
from your residence? 

19 How do you see the s ize of your I) decreasing 2) No change 
agricu ltural land over 7 years 3) increasing 
time? 

2 1 Wh at were t le crops an d . 20 11120 12 veaetat lon arown In ? crop p1l1 0 season . 
A. Crop types Yield in Amount so ld in Birr per Kg 

quintal Kg 
I .Enset 
2. Maize 
3. Wheat 
4. Te ff 
5. Sorghum 
6. Bare ly 
7.0ther specify 
B. vcoetatio n 
I.potato 
2. cabbage 
3. carrot 
4. beetroot 
5.Tomato 
6. o nion 
8.o thers spec ify 

20 How do you see the characteri stics o f yo u land by the followin" features? 
I.Slo pe I) flat 2) med ium 

3)steep 4) very steep 
2.So i I depth I) shallow 2) med ium 3) deep 
3.Fertility status I) low 2) medium 3) fert ile) 

2 1 How do you see th e productivity I ) Dec rcasi ng 2)The same 
o f yo ur farm la nd ove r last 7 seven 3) lncreas in g 4) I do not know 
yea rs'? 
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22 If the prod uctivity of your I) Frequent cultivation of land 
fa rmland is decreas in g what is the withou t fa llowin g 
reason? 2) So il eros ion 3) absence of 

crop rotation 
4) others (specify) 

C. Labor avaihlbility a nd Land Tennre Security 
23 Do yo u have enough labor to perform I) Yes 2) No 

farm work? 
24 Which fam ily members participate in farm I) Men 2) women 3) ch il dren 

acti vities? 4) a ll 5) Men and women 
25 Do you think that you ha ve th e right to I) Yes 2) No 

inherit your land to yo ur chil dren? 
26 If no, Wh y? 

D Access to Extens ion Services and Credit Faciliti es 
27 How often were you visited by development day/month 

agents (DAs) last year 
28 Do yo u get extens ion advices and trai nings on so il I) Yes 2) No 

and water conservation practi ces last year? 
29 If Yes, how many times? in month last yea r? in month 
30 Did you take credit fo r the las t seven years? I) Yes 2) No 
3 1 If Yes, what was the purpose of the cred it? I) Fe l1i lizer cred it 

2) Im proved seed credit 
3) Livestock credit 
4) Money to buy farm tools 
5) Other (specify) 

32 Have you got cred it for soi l bund co nstructi on in I) Yes 2) No 
the past yea rs? 

33 If No, w hy? I) No cred it access 
2) Not profitab le 
3) Hi gh interest rate 
4) No need o f money to 
construct bu nd 
5) Other (spec ify) 
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E. List of Household Asset Holding 
How many of the fo llowing assets do you have (your own?) 

Type of asset 34.No. 35 .No. 36.oi fference & If 37. Reason for increase ove.1ime? 38. Reason for decrcase? we 
owned owned there is d iffe rence I) We bought thi s asset forced to so ld it 
by now before 7 answer (Q39) & (Q40) 2) we got from family/ others I) to buy food 2) l'o r health 

yea rs freel y 3) Livestock reproduced expense 3) for educa ti on expense 
4) Due to PSNP 4) To exchange the asset l'or food 
5) Other (specify) __ 5) Li vestock d ied 

6) othe r (specify) 
A. Livestock 

I.Cow 
2.0x 
3.Goat 
4. sheep 
5.Horse 
6. Donkey 
7. pou ltry 
8. others (specify) . .. 
R. Productive asset 
I. PloUGh equ ipments 
2. Water pump 
3. Beeh i yes, 
4. Others (spec ify) 

C. HH durable ooods 
I. Telephone (Mobil e) 
2. Radio 
3. House 
4.Bed 
5. Bicyc le 
6. Motor bicyc le 
7. Stove 
8. others (S pecify) 'v 



G. Households Income Source 
WI I I Id f ' 1at IS your lOuse 10 source 0 Income 0 f 20 1111 2? 

Type o f activity 39.Mark on your 40. Average 4 1.Total 
se lection (x) monthl y annual income 

income (Br.) (B r.) 
A. Agricul ture 
C rop product ion 
Sa le of catt le 
Sa le of sheep 
Sa le of ooat 
Fatten in g 
Sale of anim a l products 
Pou ltry rearin g/se lling 
Bee keepin g 
Other specify------

B. Non-farm & Off-farm 
activities 
Dai ly labo r work 
Trad ing of livestock 
Fi rewood wood sale 
Petty trad e 
hand craft 
Rentin o of asset( land, ox etc) 
Other specify----

. . 
H. Farmers' practIces towards SOIl & water cOllservalloll acllvllles and perceptIOn of SWC 
t I I b fi ec IUO ogles cne Its 

42 Do you thin k so il erOSion is a prob lem I) Yes 2) No 
fo r you? 

43 If Yes, Which indicators lead you to I) Decrease production 
believe that so il erosion exi sts? 2) Visible rills/gully fo rmation 

3) Decrease soil depth 4) So il 
colour changes 
5) Others 

44 Have you ever used any type SWC I) Yes 2) No 
practi ces on yo ur farmla nd? 

45 If you say no for (Q44) what is/ are the I) Absence of interest 2) lack 
reason/s? of know ledge 3) my land not 

need SWC practices 
4) Others (specify) 

46 If yes which types of SWC measures do I) So il bund & Fanya juu 
you use? terrace 

2) check dam 3) water way 
4) cut o ff drai n 5) stone faced 
so il bunds 6) Dra inage ditches 
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7) Afforestation 
8) manure 9) other specify 

47 What is the amount/s ize of soi l and I) Soi l bund m 

48 

49 

50 

51 

52 

53 

54 

55 

water 

currently 
meters? 

co nservation structures 2) check dam m 
ex isted on your plot III ~~===:':':::===-':~----+--j 

How do you construct SWC 
structures? 

W hy do you construct SWC 
structures 011 your farm land? 

Have you maintain SWC structures 
on your plot'! 
If you are maintai ning how frequent 
do you maintain SWC structures? 

If YOLI are not maintaini ng SWC 
structures on your farm plot, what is 
the reason? 

Do you think that uSll1g so il and 
water conservat ion technologies 

benefits you? 
What types of other land 
management practices do you apply 
to en hance the ferti li ty status of land 
and increase production? 

H Status of household Food security all( 

Does you r household face any I) Yes 
food shortage during the last 7 
years? 

3) water way In 

4) cut off drain m 
5) stone faced so i I bunds m 

6) Drainage ditches m 

7) Afforested area m 

I) In groups with family labor 
3) mass mobilization 
4) hired labor 
5) other (specify) 
I) Im posed to do so 
2) To get FFW or cash for work 
aid 
3) because of its ben efi ts 
vo lun tari ly 
4) other (specify) 
I)Yes 2)No 

I) Every year 2) w ithin two 
year 3) w hen damage happens 4) 
When there is impos ition 
I) Work is very ted ious 
2) hi gh maintenances cost 
3) in adequate labor 
4) Ne ighbours are not willi ng to 
maintain 5) Structures were bui lt 
witho ut my willingness 6) 
others 

I)Yes 2)No 

I) Compost 2) Tree planting 
3) Ferti lizer 4) Crop rotation 
5) Others (Specify) 

coppmg strateo' es 
2) No 

56 If your answer is yes, What are I) Rented out land to buy food 2) So ld 
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I ADDIS A'11M UNlVERSITy 

AKA" I ':,o\MPv~ ll.<jRARY 

the strategies used by your livestock to buy food 3) so ld oth er assets 
househo ld to survive from food to buy food 
sho rtage problem? 4) So ld fi rewood or charcoa l 

5) Sent children to stay with relatives 
6) Sent chi ldre n to wo rk 
7) Others (spec ify) 

57 Du rin g last 7 years, do you gate I) Yes 2) No. 
any form of food or cash trans fe r (* If yes, answer question Q57 to Q 71, 
fro m governm ent Safety Net otherwise go to Q 72) 
program me? 

(For PSNP Beneficiates Households only) 
1 Question related with PSNP and Its outcom e on Household asset bui ldin o 

58 Who se lected which househo ld I )The DA 2)Kebe le admin istration 
would rece ive the transfer from 3) The community Woreda Agr. 
PSN P? Office 5) Woreda admin istration 

6) Other (spec ify) 
59 How do yo u feel about se lection I) It was fa ir 2) It was not ra ir 

process? 
60 Why do yo u th in k your household I) We have limited land size 2) We 

was selected to parti cipate in new don't have or have a few livestock 
government safety net 3) We have no fam ily suppo rt or 
programme ( PSN P)? rem ittance from relati ves 4) We 

received food a id/ em ergency cash 
tran sfer before se lecti on 
5) Other reasons (spec ify) 

6 1 Do you know the obj ecti ve o r I ) Yes 2) No 
PSN P? 

62 Befo re PSN P have you 1.)Yes 2)No 
parti c ipated in food fo r work 
proo ram (FWP)? 

63 If Yes, Is there an y difference I)Yes 2) No 
between FW P and PSN P? 

64 I f yes, Please describe: 

65 Have you pa rt ic ipated in other I) Yes 2)No 
food security proo ramm e? 

66 If yes, what type of trans fer you I) Dairy 2) sheep/got rea rin g 
rece ived? 3) li vestock fattenin g 4) Beehi ves 

5) Food item 6) others (spec ify) 
67. What IS the amount of tran sfer that yo u rece ive 111 the fo rm of food or cash from PSN P? 

Type of Trans fer 2006 2007 2008 2009 20 10 20 11 201 2 
Food (wheat ) ko 
Cash in Birr 
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