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Abstract 

Households Participation and Equity of Benefit Sharing of Payments for Ecosystem 
Services of HUlllbo Clean Development Mechani sm Project in Wo]aiyta, Ethiopia 

Desalegn Dawit 

Addi s Ababa University, Oct 20 12 

The Humbo Clean Development Mechanism project is Ihe only projeci in the coumry 
among other burning issues of the government in climllfe change miligation process 
through using payments fo r ecosYstem services !4'jilrest regenerrrrion. However its 
success depends all inclusion and exclusion norms, participation of the local 
households in fo rest management, fair share of benejits and costs, status of 
illstitutional setup and intuition of property rights. ThIlS, this study concentrates 011 

the analysis of socio-economic determinants of' local houselJold purticipation, equity 
of benefit sharing and stalus of instilutional setup 0 11 the service provision of the 
project. Th is sll/dy adopted descriptive statislics, Lorell~ Curve, bellejit COSI analysis 
alld econometric models to analyze survey data col/ected j iom 157 sample households 
of the projeci. The resuli sholVs Ihal irregular paJ'lieipunts Ruill I/Iore than their jiJir 
share of labor al expense of regular participal1ls alld. di .l"{J'ibutioll and sharing of 
bene fils and costs are nOI perreeil.\' equitable. In addition to thai le vel ofparricipmion 
negatively determined by gender discrimination, SIC/ fe oj'agro-ecolog l', level of annual 
nel benefit share, distance 10 fo resl site, unwillingness to invest rlJe f und on public 
goods and other source of income while eillending 011 iIIeeting and literacv level 
increased participation thereby increasing annual earrings of local households. 
Furthermore, the highest benejit shares from forest regeneration using Clean 
Development Mechanism of Payments fo r Ecosystem Services goes to the rich 
households alld the poor earn less fo r their fa ir share of labor. 

Key Words: Household Participation, Equity, Benefit anci Cos t, Payments for 
Ecosystem Services, Clean Development Mechan ism, Humbo 
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Chapter One 
1. Introduction 

1.1. Background 

In many developing countries COM has been started after the commencement of 

Kyoto Protocol in 2005 to fund the natural regeneralion/afforestation and reforestation 

so as to sink carbon from the atmosphere as climate change mitigation. This leads to 

the provision of ecosystem services through COM project and it also needs payments 

in order to sustain the services (UNFCCC, 2008). 

In addition to that COM aimed to maintain sustainable development in developing 

countries in reducing the cost of complying with the provision llf the Kyoto Protocol 

for developed nations by preventing unsafe interface with the climate system as 

climate change mitigation. Thi s would faci li tate efficient and equitable payments for 

ecosystem service for the entire world and especiall y for deve loping countries to 

establish their development technologies environment fri endly (Board, 2004). 

Likewise, reg ulation of ecosystems motivation and economi c incenti ves are very 

important in PES. This is because environmental economics concentrates on 

effici ency of PES in order to force ecosystem service in to the market model in order 

to bring about sustainable development. Conversely, (,c:ological economics need to 

adjust prioritization of ecological susta inability of econOllll C institut ions to the 

physical characteristics (Farley and COSlallzia 20 I 0). 

However, forests provide a range of ecosys tem services. which today have little direct 

cash-generating value but do have sign ificant indi rect econornic value to people' s 

li velihoods. But lack of cash compensat ion for the benefits from ecosystem services 

leads to forest degradation and deforestation , often wi th disastrous environmental and 
1 



soc ial effec ts. Converse ly, income from payments for ecosys tem serv ices , when 

appropri ately structured, leads to the preservat ion and regeneration of forest 

resources. Carbon seques tration in fores t systems is rap id ly becoming the primary 

ecosystem service for which a sizeable market is e mergi ng (S teven and Les li e. 2009). 

A forest carbon credi t represents either the removal of car bon fro m the atmosphere 

and storage in the form of biomass (e.g. wood and long- li ved wood products) in 

quantities larger than wou ld otherwi se occur under "business as usual" (baseline) 

practices, or the reduction o f the loss of biomass that wo uld have normally occurred 

under the "business as usual". Economically rewa rded func tions of non-carbon 

ecosystems, poverty reduct ion and other socio-econom ic co-benefit s are important in 

cm-bon credit amalgamation. However, a valid ca rbon project req uires the 

deve lopment of specific project acti vi ties that "educe grecnhousl' gas emissions versus 

the business-as-usual standard (Steven and Leslie, 20(9 ). 

Carbon seques tration ser vices are invol ved in numerous mm-ket transactions in the 

world and are the focus of several Payments for Ecosystem Serv ice (PES ) schemes. 

Carbon sequestration occurs when trees or other vegetation absorb carbo n contained 

in the atmosphere during their growth. Conversely, fores t destm ction releases carbon 

into the atmosphere. As a consequence, carbon seq uestration Illay involve two types 

of services: active absorption through reforestation or avoided emiss ion s through 

conservation o f forest cover (Mayrand and Paquin , 2004 ). 

Although PES instruments primaril y are developed to impro ve t.he efficiency of 

natural resource management and to reali ze environmclllal objecti ves, the effect on 

income redistribution is often an importan t side objecti ve. especiall y in deve loping 
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countri es since those who provide environmenta l services often constllute the poor 

groups in society, the same lS true In the case of Eth iopl:l (Hcllgscl i jk. et al. 200S). 

1.2. Statement of the Problem 

Ethiopia becomes the first country to be re gistered in Clean Development Mechani sm 

(COM) projects in Africa using Humbo Natural Regeneration project of fo rest. Th is 

shows that Africa had been left behind accounting only for less than 2% of the 

projects registered under COM. But no w the registered proj ect is greater than 2.5% in 

Africa (Nussbaumer, 2006). 

Its immense potential for carbon projects has not become well exploited due to the 

lack of efficient and easily accessib le carbon market and fair payments fo r ecosystem 

services, especially fo r regeneration and existing forests. Not only this, integration of 

other ecosys tems services like biodlversity, water, soi l qual ity etc. but also has not yet 

been organized to bring about holistic potentia l carbon deaJ in the coulltry leve l. The 

Humbo CDM project is one of the attempts of the country to bring abo ut sustainable 

development with respect to social, economic, pol itical and cultu ral repu tation to the 

local community spec ifically and to the coun try as a wilD ie. 

Despite, this fact of Humbo C OM project, it is olVneci by communit y and organi zed in 

cooperati ves, with the chall enges of free riders, inefficient (i rregular) participation in 

forest management , inclu sion and exclusion (benefit dis tri bution) . and impress ive 

need of local households to materi ali ze carbon sa le fund for individua l p urpose rather 

than investing it on public goods are th e most cru cial ones. 

3 



On the o ther hand , effic iency and equit y of the ecosys te m services pa yments in the 

study area with regard to benefit di stribution and competency in changing the loca l 

HHs li ving standard and in reducing poverty using CDM project as cl.imate mitigation 

was not clearl y identified by the local community and scaled up to the other parts of 

the country. 

Consequently, it is imperative to undeltake thi s study by glVtng emphas is on 

efficiency and equiti es of Paymen ts for Ecosystem Service (PES) at Humbo Ass isted 

Natural Regeneration Project/Reforesta tion (HAN RP) or Clean Developmelll 

Mechanism (CDM) and other related problems. Spec ifi cally, it highpo ints on the 

paradox of benefit cost di stribution to characterize its effic iency, distrib ution of the 

benetit cost issues to portray its equity among the local community, state of loca l 

community participation in forest management. impact 01' propert y ri ght and 

institutional setup in fores t management and the role o f CDM in reducing loca l 

household poverty. 

1.3. Objectives: 

The general objec ti ve of thi s stud y is to evaluate local household pmticipation and 

equity of benefit sharing of Payments for Ecosystem Services (PES) in Ethiopia using 

the case of Humbo Clean Development Mechani sms (CDM) Projec t the effic iency 

and equiti es (eq uitable d istribution of remunerat ion) of Paymen ts for Ecosystem 

Services (PES) in Ethiopia using Humbo Clean Development Mechan ism (CDM) 

Project in order to adopt the trends and to sca le-up the program to potential sites of 

the country. 
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1.3.1. Specific objectives: 

1. To analyze equitable distribution (shar ing) of benefi ts ami costs of COM 

projec t to the local households 

2. To anal yze the leve l of participation of local house holds with the COM project 

3. To analyze how the propert y ri ght and insti tuti onal setup affected the 

provision of the ecosystem services; 

Research Question 

1. Is there any inclusion and exc lusion (d istribu tional is sues) problem with 

regard to benefits? Is there equitable di stribut ion of the benefits and costs 

among the individuals') 

2 . Is the loca l household regularl y partic ipating wi lh the COM projecr) 

3. How do property ri ghts and instituti onal setup. arfect the provis ion of 

services? 

4. What are the significant impacts of income from carbon trade in allev iating 

local househo ld' s povert y? 

1.4. Signilicance of the Study 

The results o f this study would enable to expand and undertake ule community forest 

management program in the other part of the country in o rder to increase the coverage 

of the forest thereby increas ing provision of ecosystem service and goods to the 

community and carbon sequestration . Examining the household parti cipation and 

eq uity of benefit sharing of Payments for Ecosys telTl Serv.ices (PES) can help in 

rearranging the di stribution of benefit s among the comll1uni ty and wou ld fac ilitate 

how to use the re turn they ea rned frol11 carbon trade. [\1o,t of the ti me tragedy of 

cOl11l11ons is a bottleneck of effective and efficient management 01' cO l11 l11o n goods of 
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ecosystem servIce and goods. Therefore, the find ing, of thi s study may help in 

suggesting possible policy directions to expand the carbon project program of the 

frost ecosystem services and goods; and may enable the equi tab le ciistribution of the 

benefit s, parti cipation, anci property right in the cou ntry wise. Finally, it may help in 

articulating almost the exact estimation for the expansion of COM project anci PES in 

the country ancl may help in leading to undertake further resemch. 

1.5. Scope of the Study 

The study was focusecl on examining the hou sehold part icipation and equity of 

Payments for Ecosystem Services (PES) in the case of the I-Juillbo CDM project of 

Wolayta zone in the SNNP region. It was concentrated on house hold parti cipation ancl 

equity of the PES in the faces of parti cipati on of the communi ty. pro perty ri ght, 

distribution of benefit, free riders problems etc. But thi s may not exactl y ex press 

appropriately to the overall parts of the country rather it would hel p as a model to 

scale up the program estimation error. Thus, the resu lt of the study neecls to be 

applicable to the study area and to areas where simil ar agru··eco logi ~a l zones ancl 

socio-economic profiles. 
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Chapter Two 

2. Literature Review 

Even though di vers PES strategies for natural fO l'es t regeneration ha ve been 

successively operating for some time, there are barri ers for wide app li cation, Among 

this land tenure system, carbon right, destruction and deforestation of hotspots, 

unceltain and contested land right are the major one (Angelsen, 20(9). Propelty right 

leads to conflict for exa mple, in Indones ia community-compan y con fli cts due to fi rm 

non-compliance occurred in 50 percent of cases surveyed (Engel and Palmer, 2005). 

2.1. Definitions and concepts of Payments fOl' Ecosystem Service 

(PES) 

Payments for ecosys tem services (PES ) characterize a new, l11<lre d irect way to 

promote natu ral resources conservation. It is stated as a voluntary, cond itional 

agreement between at least one "seller" and one "buyer" over a well-defined 

environmental service-or a land use presumed to produce that serv ice (Wunder, 

2005) 

According to Center for International Forestry Resea rch CrFO R's fie ld work, there 

are five criteria that designed on the bases of theoreti ca l literature so as to use it as a 

working prescriptive definition of the PES principle (Wunder, 20(5), It is a vo luntary 

transaction in which a well-defined environment al serv ice (or a land use likely to 

secure that serv ice) is "bought" by a (m inimum of one) buyer frolll a (m inimum of 

one) provider if and onl y if the prov ider continuous ly secures the prov ision of the 

service - conditi onality (Wunder, 2007). 
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2.1.1. Households Participation Adeptness of PES Schemes 

Some features of PES systems may affect their abi lity to reach the environmental goal 

and adeptness - price at which the goal is achieved. Among these some of the 

fo llowing are the major ones. These are identi fy ing benefic iaries and generating 

demand, generating revenues for services providers. establ ish ing scientifi c knowledge 

and va luing ecosystem services, understanding the legal and policy environment, 

establi shing an institutional structure, financing the PES :,ysrc m, managing transaction 

costs, etc. via household ' s participation in fores t management processes and benefit 

from CDM project (Wunder, 2007). 

For biodiversity buyers it may be best to keep a diversified portfolio. act ing on both 

current and projected threats. A PES scheme needs to str ike some balance be tween 

short-term efficiency in pmticipation and fairness of benefit sharing among the 

community, the lalter influencing long-run conservation viabilit y. Bu! it seems certa in 

that neither the communi ty that fu lly safeguards its environment no r the impoverished 

farmer too poor to do much damage will emerge on the scene as major sellers of 

environmental services (Mayrand and Paquin , 20(4). 

On the other hand, carbon sequestration services are reasonably well -defined and 

global in scope, with most demand origi nating from private firms in Euro pe and 

Japan. However, the pr ice and value of services is sti ll subject to much ambiguous, 

given the current status of the Kyoto Protocol , but the uncertainty disappeared later on 

(Kyoto Protocol, 2(05). Thi s rai ses the ri sk associated with th is market and 

contributes to limiting demand for carbon sequestration services . Nevertheless , 

international organizations, pri vate fi rms, govern ments and con servation NGOs are all 

active in this market (Mayra ncl and Paquin , 2004). 
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In the case of biodiversity services, it may be more di fficult to identify benefi ciari es 

who are willing to pay for the protection of ecosystems. species, or geneti c diversity 

tlu'ough participatory forest management. So far demand bas mos tl y originated from 

international conservation organ izations and the Global Environmental Facility 

(GEF). The most important limitat ion in that context is that financing may be 

provided in the fo rm of one-shot deals that do not provide a con tin uous fl ow of 

payments over time (Mayrand and Paqu in, 2(04). 

2.1.2. Equity 

Equity indicates that assimilating and integrating local measurements, national 

monitoring estimates , international requirements and independen t rev iews to ensure 

participation and transparency among all invol ved. Equity is a concern whether ru les 

and compensation are centrali zed or decentra lized. but marginali zed groups, such as 

indigenous organizations, may have more inn uence at the nationa l - and international 

- sca le, rather than in contested forests management SYS ICIll (Zbinden and Lee, 200S). 

Conditionality is the key feature of PES: payments will only be made if the service 

provider complies with the contract. In practice, imperfect 'PES-like ' transactions are 

more common than 'pure PES ' that meet all the condi tions (Wunder 20(5 ). But 

'volun tary provider participation' and especiall y 'conditi onali ty ' are essential 

features: PES represents a new paradigm of 'contractua l conservation' . Un like 

regu latory approaches (e .g., command and control tools, protected areas), PES 

schemes incorporate direc t checks and balances on we lfare and <.~q uit y : if local people 

feel they will be disadvantaged by a conservation deal, they can simply dec ide not 

participate PES transactions ha ve included conserving watersheds, protecting 
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biodivers ity, preserving scenic landscapes and capturi ng and storing carbon (Landell -

Mi ll s and Porras 2002; Wu nder el al. 2008b). 

2.2. Benefits of Other Ecosystem Services 

Ecosystem services (ES) are the benefit s people obtain from ecosystems, among 

whi ch it is poss ible to di stinguish between support ing. provisioni ng, regulating and 

cultural services (Millenniu m Ecosystem Assessment, 2005 ). Accord ingly ecosystem 

services classified in to fo ur categories of benefits: 1) provisioning sen 'ices, e.g. food, 

water, timber and genet ic resources, 2) regulating services , e .g. the regulati on of 

climate and flood ing, 3) cultural services, e.g. recreation and aesthetic enj oyment, 4) 

supporting services, e .g. so il fo rmation, polli nation and nutr ient cycling 

Therefore , carbon tlxation is the only of the three ES which, per definition, can be 

considered an ES (i.e. , a clililate regulation service) . I'll contrast. biodiversity 

conservation is a human intervention directed to \\ ard,. the protcl"I i'ln " I' di ve rse or 

characteristic ecosystem s, organi sms or genetic po"ls. the ex istence and interaction ;, 

of whi ch may prov ide specific ES. In turn, agro-forestry systems arc a product of an 

acti ve management of human-des igned and potenti all y hio-d iverse ecosystems. whi ch 

can enhance critical ES (Corbera. et ai , 2(09). ,md al so the forestry law ex plici tly 

recognizes fo ur enviro nmental services prov ided by natura l fo rests and forest 

plantations: (a) carbon sequestration, (b) protecti on of wa tersheds , (e) biodivers ity 

conservation , and (d) the provision of scenic beauty (Zbinden and Lee, 2(05). 
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2.3. Distributions of Benefits and costs from !PES 

When local governance institutions are not downwardly accountab le to the 

community and benefits are di sproportionate ly captured hy local elites. The 

distribution of local benefits and costs including opportunity costs of Community 

Based Natural Resource Management (CBNRM) can also be in fluenced by the nature 

of benefits generated and costs incurred and how individuals are able to gain access to 

them. In some cases the principles that govern the cii stribution of benefi ts and costs 

are built into CBNRM sys tems, as in Namibia (Roe. et "I. 2( 09). 

PES income is obviously on ly a stable source if the PES scheme is ongoing, which 

depends on facto rs such as financia l sustai nability and the sati sl·ac ti on of buyers with 

the provision of environmental services and (Lee and Mahant y, 20(9) in return the 

serv ice is al so becomes persistent if and onl y if the service providers satisfied. 

2.4. The Role of Property Right and Effec tivl~ ness of PES 

Introducing suitable property rights rules is essenti al for implementing PES systems. 

For example, common property asset tHI SIS are one way to effective ly do thi s. 

According to Coase Theorem if private property ri ghts are clearl y defi ned by 

enforceable contracts , then the generator and recipient of an ex ternal ity can, through 

voluntary exchange, potent iall y reach an agreement that maxi mi zes social welfare. 

Furthermore, the ultimate level of the ex ternality generatin g activ ity will not be 

affected by the initial assignment of property righ ts. Many proponents do accept some 

role for government intervention, most stress defin ing property right s, creati ng 

enforceable contracts, and reducing transac tions costs. T ht:y also I'"rcquelll ly cla im that 
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private sector PES schemes are more effective and effic ient than public sector ones 

(Wunder et aI. , 2008). 

For market- like PES exclusion is precondition for any structure of measure ment and 

hence for mlli'ket- li ke PES . In contrast non-excludable resources are open access by 

definition. Institutions are the resultants of property rights by maki ng enforcement 

supports via sufti cient monitoring experti se or technologies and hence a vibrant 

policy vatiable. There are various institutional lliT<lngernents that. can lead to a Varity 

of types of property ri ghts and different types of PES (Farley and Cos tanza, 2010). 

However, property ri ghts need not be pri vate: fo r exatllple. in Mexico, payments are 

made to Ejidos, which share certain property rights to forests, and Bmzil 's eco logica l 

va lue added tax makes payments to municipal govern ments. Sovereign national 

property ri ghts are ubiquitous this issue. Some ecosystem serv ices are on-si te, with 

the same spatial di stribution as the fund that generates them. and ex isting property 

rights to the fund generall y provide ri ghts to the service as well . Man y regional and 

global ecosystem fund-services are currently open access, and excl udability requires 

"propertization" - the creation of propert y ri ghts wherf none cu rren tl y ex ist (Fm-Iey 

and Costanza, 2010) . 

2.5. Establishment of Institutional Framework for the PES 

lnstitutional arrangemen ts are different in kind an ci can lead to d ilTerent types of 

property rights and di fferent types of PES (Farley and Costanza, 2(10). The major 

recent innovation in the new forestry law number 7575 (FAO. 20 11 ), that constitutes 

the legal and institutional framework for the PES system is the implementati on of 

" polluter pays" and " beneficiary pays" principJes tu the linanc ing o f the nati onal 
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forest strategy in Coast Rica. Thi s rep resents a shift away 11"01Tl nati onall y funded 

subsidies toward market-based financing mechani sms (Zbinden and Lee 2005). 

The forestry law ex plicitl y recognizes four environme nta l services prov ided by 

natural forests and forest planta ti ons: (a) carbon sequestrat ion , (b) protection of 

watersheds, (c) biodi versity conservation, and (d) the prov ision of scenic beaut y. 

Uncler thi s framewo rk, private land and fo rest owne rs can be cornpensated for 

providing these services. The law also defi nes prograrn fi nancing sources, including a 

tax on foss il fue ls, revenues from selling tradable Carbo n Offset Certilicates (CTOs), 

revenues from hydroe lec tri c cornpanies which benefit from watershed services, and 

state funds for forest conservat ion (Farl ey and Costanzia , 20 I 0 ). 

PES is found ed on the assumption that ecosystem c1egraelatiofl is a result of the 

inability of conventiona l markets, which function well for private goods. to intern al ize 

ES economic va lue. In some circumstances, ES econol11ic I'a luation may render 

ecosystem conservat ion more profitable Ihan anothe r lanel -u:", act ivi lY. However. 

leav ing as ide the methodo logica l complex ities characterizing ES "a luat ion (Kumar, 

2008), the com plex ity of establi shing an insti tutional setting which accoun ts for these 

ES is rooted in the fac t that these are often. but nOI alway,. public goods. that is they 

are non-ri va l and non-exc ludable. Th is means Ihm one pcr;'l1ll \ t:(l lhu nl plion cloes nOI 

affect what is left for others and that no one can be preve llted from enjoying the good. 

As a result, it is di ffi cult to determine who should pay il)r ES prov ision and , in some 

cases, who is enti t led to such reward (i.e., who own, ES ). 
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2.6. Free Riders Problem on the Distribution of Returns in PES 

There are two conditions that enable an agent to free- ride: tirst, the pri ncipa l cannot 

detect who is free-riding and second , the princ ipal pays the group of agents accordin g 

to outcome and this is shared equa ll y between group members (S tmller and Cas trillo, 

2001 ). The ex tent of the free-r ider problem thus depends on the measurability and 

detectability of the agents ' efforts. 

The potentia l for publi c goods free riders, and the suggestion tiw i green marketing 

may be able to supplant traditional renewable poli cies , important research questions 

emerge such as: (1) Will customer dri ven markets for renewable rea ll y develop? (2) 

What facto rs influence individuals' incenti ves to free ride? (3) How might green 

marketing programs be designed to reduce free-riders problem. Most broadly, for a 

public good to be provided at an econom ica ll y effic ien t leve l. the sum of all 

individual marginal valuations of the good (e.g ., the marginal socia l benefit) shou ld 

equal to its marginal cost (Wiser and Pick le, 1999). 

2.7. The role of cooperative Organization in CDM Proj ect 

The over-ex ploitation of forest resources in Ethiopia has left less than 3 percent of the 

country's nati ve forests untouched. In Humbo, a small town nestled against the rocky 

slopes of Ethiopia's Great Ri ft Valley; deforestat ion threatens groundwater reserves 

that prov ide 65 ,000 people with potab le water, and ba, caused severe erosion 

resulting in floods and in some cases deadly mudslides . Cli mate cha nge is likely to 

compound HUl1lbo's vulnerability to natural d isasters and co nseq uent povert y. With a 

population that depends heavily on agriculture for its li velihoods. increasing droughts 
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and floods will create poverty traps for many households. thwarting efforts to build up 

assets and in vest in a better future (UNFCCC, 200S). 

Under the Humbo Ass isted Natura l Regeneration Proj ec t, deve loped by World Vision 

and the World Bank, seven forest cooperatives were eSlabli shed on the Humbo 

Mountain to sustainably manage and re fores t the surrounding land (climate-smart-

agriculture, website accessed on 9/ 1011 1; II :34:24). The mai n ro le of the cooperatives 

is to manage the communal forests in close cooperation wilh the Ethiopian 

Agri cultural, Rural Development and Forestry Developmen t Coordination Office 

(ARDFCO), World Vision Ethiopia and World Vision Australi a (UN FCCC, 200S ). 

More than 90 percent of the Humbo projeci area has been reforested uSing the 

Farmer-Managed Natura l Forest Regeneration technique. which encourages new 

growth from tree stumps previously felled but still living . The protected areas of 

forest now act as a 'carbon sink,' absorbing and storing greenhouse gases from the 

atmosphere to help mitigate climate change. The proj ect is Ihe firsl large-sca le 

forestry project in Africa to be reg istered with Ihe United Na lions Framework 

Convention on C limate Change (World Vision Ethiopia, 20(6). 

The cooperative societies of HUll1bo have slarled the work o f a rea closure and 

protection of the vege tation from intruders and li vestock damage. They were 

empowered to move from passive victims of climate change 10 acti v,! 8gents that can 

act to change Ihe situation (UNFCCC, 200S). 
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2.8. Forest Cal'bon Trade; Markets for Carbon Sequest ration 

Carbon markets are essentiall y globa l in scope and 1110s t transactions in vo lve 

intern ational buyers. Markets for car bon sequestration services are well developed 

and highly compet iti ve. T his competiti on leads service provide rs to reduce transaction 

costs and to minimi ze the risk assoc iated wi th the reli abili ty of carbon credi ts 

(Mayrand and Paqu in , 2004) . 

In their survey of PES schemes , (Mi ll s and Porras . 2002) rev icwed 75 examples of 

payments for carbon sequestrat ion services and showed that the market was rapidly 

evo lvi ng on multiple trading platforms, with transac ti ons occurri ng at various levels 

(regional, national, international) despite persistent uncerta inty abou t the Kyoto 

Protocol entering in to force (Mi ll s, 2002 ). 

In Chiapas , Mex ico, the Bioc limat ic Fund was establ ished to manage funds co llected 

under the Sco le! Te projec t, a ca rbon sequestration scheme based on agro-fores try 

practices. More than 300 coffee and corn farmers parti c ipated ill the project by 

planting trees on 20 percent of their land parce ls on average to absmb carbon (Rosa, 

e/ (I/. 2003) . In Bo li via, The Nature Conserva ncy. along wit h the Bolivian 

government, Amigos de la Naturaleza, and US-based energy companies, have 

developed the largest forest-based carbon proj ect in the world (600,000 hal to 

sequester 26 million IOns of carbon over 15 years in the Noel Ke rn pff Mercado 

National Park at a cost of US$9.6 mill ion(Cohen S. 2002 ). In Argent ina, the German 

Development Agency (GT Z) agreed 10 in vest in a project to generate carbon offsets in 

La Plata/Fontana. U nder this project, 120.000 ha of nati ve ( )rests will be protected to 

seques ter 12 .6 million tons of carbon (M ill s, 20(2). 
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Carbon sequestrati on services are also in volved in nu merous market transactions in 

the world and are the focu s of several PES schemes. Carbon seq uestratio n occurs 

when trees or other vegetation absorb carbon contained in the atrnosphe re during the ir 

growth. Conversely, forest destruction releases carbon into the atrnos phere. As a 

consequence, carbon sequestration may invol ve two types of serv ices: act ive 

absorption through reforestati on or avo ided emi ss ions through conse rvation of fores t 

cover (Mayrand and Paquin, 20(4). 

The Humbo Ethiopia Assisted Natural Regeneration Forestry Projec t in Humbo 

Woreda, Wolyta Sodo Zone, could be a case in poin t as it has po tential to attract 

investment in carbon financing. The project, whi ch has been under i rnplementation 

since 2007, is located on the edge of the Rift Vall ey, one of the most significant 

natural features of East Ati-ica. Developed by World Visio n in partnership with the 

World Bank, it has restored 2,728 hectares of natu ral fo res t and orga nic coffee areas. 

It is not only the country's fi rst CDM project, but also Africa's fi rst large-scale 

foresta tion/reforestation project registered under the United Nations. [t is expected to 

remove an estimated 880,000 metric tons of carbon di oxide from the atmosphere over 

the next 30 years (www.capitaleth iopia.comJindex 16/1 0/20 II ) and it is expected to 

prov ide an income stream of more than 700,000 dollars to the local comm unities over 

10 years. 

2.9. Empirical Review on CDM project 

The Clean Development Mechanism (CDM) aims at a cost-effective reduction of 

GHG emiss ions and technology and capital transfer from industrialized to developing 

cou ntries. The CDM has seen a true gold rush period. with thousands of projects 
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being developed in a few years. More anc! more governments anc! companies bet on 

the COM to fill their compli ance ga ps. Experience from more than 30() PES schemes 

existing arou nc! the globe sows that it generate incentives for conse rvati on and 

sustainable use by compensating resource nsers for benefi ts fo rgone of the local 

communities (Bettina ef al" 20 I 0). 

According to (Castro and Michaelowa, 2006) find ing 01' lTl any COM projects ha ve a 

serious CER unc!erperfonnance. Consul tants and va lidatol's tend to strongly 

overestimate the emiss ion reduction potential of the projects. Each step of the COM 

project cycle leads to a dow nward adjustment of Certi fica te [or Emission Reduction 

(CER) levels . CERs forecas t at the request for registration st age reached 85.2 million 

CERs per year. However, only 64.8 million CERs (76% of in iti al forecast) were 

act uall y issued. The local commu nity gained for about $34, 189 US from CDM project 

for the first time and thi s will be maintained for the next ten yeal's with respect to land 

size and forest coverage of each cooperati ve organ iz.ation according to the level of 

carbon sequestration of the forest (UNFCCC, 2008) 

2.10. Conceptual Framework of ES 

As shown in Fig ure I , there is a built- in tens ion in PES , chcrnes between the 

simultaneous objectives of loca l household parti cipati on in COM project, benefit from 

the project and equitable distribution of benefit. In order to be bring about effective 

and regular participation of the local households . payments need to be optimized and 

targeted to higher value land and other sources of incomes need to be considered on 

top of different determinants of soc ia-economic characteristics , This involves higher 

transaction costs and the ri sk of creating inequi ties since targeted payments are more 
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costly to manage, and higher value land tend to belong to wea lthy land owners. On 

the other hand, in order to convey enough amoun t of benefit, PES schemes need to 

reduce transaction cos ts like travel time, fo rest moni toring, elC. (Meshack 1'1 01, 2006). 

This can be done through untargeted payments concent rating on la rge land users and 

reducing higher costs that spent by poor HHs. Thi s may be done at the expense of 

smaller, often poor land users, and of decreasing acti ve participat ion of the local HH 

in PES schemes. 

Lastl y, PES schemes will be more equitable if untargeted payments are used. Equity 

also involves supporting numerous, small land users and consequentl y raising 

transaction costs (Bishop and Mi ll s. 2002). Fi gure I therefore shows the difficult 

trade-offs invo lved in developing PES schemes 01' CDM projec t. 

Figure 1 A CONCEPTUAL FRAME WORK OF TRADE-OFf:S 11\1 PES SCHEMS 

Participation of the 

Local HHs in COM 

project 

Distributional 

Issues 

Equity (Distribution 

of Benefit) 

Source: (Bishop and Mill s, 2002) 
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Chapter Three 

3. Methodology 

3.1. Description of the study area 

Wolaita Zone is one of the zones found in the Southern N;.I tions Nationaliti es and 

Peoples Region. Currently it has 12 Woredas and 3 reform to wns . Its capital Soddo is 

found at 360km from Add is Ababa. Humbo is one of the Woreda in the zone . The 

capital town of the Woreda is known as Tabala. It is about 420km li·om Addis Ababa. 

Location 

The woreda is locared in the Great Rift Valley reg ion. It is bordered in south by Lake 

Abaya which separates the Woreda from the Oromia Region. On the other hand, it 

was bordered in the southwest by Gamo Gofa Zone. On the west it is bordered by 

Offa, on the north by Soddo Zuri a, on the northeast by Damot Weyede and on the east 

by River Bilate which separates the woreda from Siclama Zone. 

Climate Condition 

The climate zone of the woreda is di vided in to two agro ecological zones: Wayl/a 

Dega and Kola. From these Wayl/a Dega account s for about 30 percent and Kola 70 

percent. The average monthl y temperature is varying be lween2°c and 32"c. The 

max imum rain fa ll is conventional from lun to September and it ranges from 843mm 

to l403mm annuall y. 
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Population 

The Woreda has 43 Kebeles with tota l population 01 15:'.495 and it is relati ve ly 

densely populated as compared to other Woreda. There are about 25,023 HHs of 

which 3758 and 21,265 are female and male headedl-IHs respect ively (CSA, 2007). 

Economic Activity and Vegetation 

Economic acti vity of the Woreda is based on ag ri cult lll"e as in CCN~ of Ethi opia. 

Agriculture is the major stay of the peo ple. The live lihood of the people depended 

directl y or ind irectl y on agriculture. Agri cultural production such as, li vestock and 

crop production are the main sources of income and employment to the society. 

Mixed fannin g of crop and livestock is a common pract ice . 

The total area of the Woreda is about 86,646ha. Crop production is the basic 

economic acti vity in the area. The major crops grown in the area inc lude re.fje, maize, 

haricot bean , sweet potato, Taro casava. yam, co ffee, cotlon, chick pea. etc. Crops 

such as maize, cotton, sorghum etc are the major cerea ls and cas h crop and they 

occupy the largest propOl1ion of culti vated lanel . Vegetation cove rage of the woreela is 

about 20% of the total area. Thi s include different kinds of endgenol.l s and exotic tree 

plants, agro-forestery trees, bushs and shurabs such as Acacia Albida, Eucalyptus. 

Cordia Abyssinica, coffee. Mango, Avocado, Shi(erow,etc 

Livestock production is one of the important act iviti es in the study area. Fann ers in 

the study area keep animals such as cattle (oxen, cow, hei fers. and bul ls). small 

ruminants (goat and sheep), donkey, horse, and chicken. Lives tock plays great role in 

income generating acti vities nex t to crop production. 
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Land shortage is an ac ute problem in the stud y area due to population growth. An 

average land holding of households in the Woreda is 0.5 hecta l'e. Tf th.e populati on 

growth continues at the high rate, many people wil l be landless aft er certain years. 

Those who own a very small farm size will take the responsibility of feeding majority. 

Therefore, dependency wil l become a seriou s problem. In Wola ita area, fanners 

generall y divide their farm/f ield in to several pl ots, using each one fo r a different 

purpose (Tilahun Amede et aI, 200 I). 

3.2. Data Source and Methods of Data Collection 

Pdmm'y Data 

The study was carried out by using primary sources of data fro m fanners by using 

pre-tested structu red questionnaires and other concerned bodies such as Cooperati ve 

leaders, World Vision (WV), Agri culture and Rural Developmcnt Office etc. 

Under the primary data collection, foc us group discuss ion (FGD) and key info rmant 

interview (Kl) were used for the purpose of obta ining the deep information in the 

PES, property ri ght, benefit s and costs distribution. the rate o f participation etc. By 

having the designed and structured questions the selected target populati on was 

interviewed through using the face-to- face in tervie" methods and fostered by 

observational methods in order to record verba l a nswers to various quest ions that are 

not answered by the respondents clearly. 

Secondary Data 

Secondary data were collected from the Woreda Agricu ltu re and Rural deve lopment 

office, cooperatives , land use and administration offi ce, nat ural reso urce management 

process . These include total populati on size, amo un t of fu nd !"rom carbon sell , 
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establi shment capital and member. Finall y, the data was obtairled fro m different years 

of important sources of newspaper and published materials from the concerned 

bod ies , 

3.3. Sample Size Determination 

A common goal of survey research is to co llect data represen tative of a pop ulation, 

The researcher uses information gathered from the survey to genera lize fi nd ings from 

a drawn sample back to a population, within the li mits uf random error (W unsc h. D, 

1986), Therefore, in this study the foll owing fo rmula was used to calculate the 

sample size 

z2p(1 - q) 
11 = -----'-'-0;--'-'­

e2 

Accordin g [ 0 (Kothari , 2(04) one method may be to ta ke the val ue of (1 = 0,5 in w hi ch 

case 'n' was the maximum and the sample will yield a t least the des ired prec ision, But 

in thi s stud y the nu mber of total popu lation is not iTlore than 2000, Therefore, it was 

used by taking a p value of 0,05, 

l1=the sample size 

P=in the absence of similar prev IOus stud y and to achieve the max imum poss ible 

sample size, 5% out of the total cooperati ve member rece ive the benefit from CDM 

project was assumed, 

Z 2= Number of standard errors units at 95% confidence leve l. which is fo und from the 

normal probabili ty table to be 1.96 

e2= Margin of error or limit of accuracy which will be to le rated i ,e, ,OJ 

Based on th is the total numbers of observation used on this study is 157 HH heads, 

W ith this population lI sing sample s ize determinat ion table. margin of erro r ,03, 
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alpha=.OS and t=1.96 for an approx imated HH of 1746 in the three cooperatives the 

sample size is approx imately ca lcul ated to be 157. 

3.4. Sampling Procedure 

Since the population of the study area are certain it is possi ble to sample the target 

popul ation to the target uni t based on the household li , t or sam pling frame from the 

total population. The source li st of the Woreda populati on was ob tained from the 

Woreda Cooperative Development office. 

The sample s ize was designed by using different parameters in order to measure the 

dri vi ng force of paymen ts fo r ecosystem service (PES) and its app licat ion. It was 

parameteri zed by setting different independent variables that causes dependent 

variable. 

The data are collected with the randomly selec ted coop"ra li ves o f three Keheles from 

the Woreda. From these three Keheles 157 fanners/benefi ciaries were selec ted by 

using probability proportional to size or proportion of the population. T hi s can be 

depicted by using the following table: 

Table 1. Sample Size of the study by using Population Proportion 
-

Name of Kebele (Forest Total cooperative Member Samp le S ize 

Development Cooperati vel 

Abela Longena 839 76 

Abela Gefeta 346 3.1 

Bossa Wanche 56 1 50 

Total 1746 157 

Source: Own Calcul ation using Probability Proportion of Populat ion. 20 12 
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3.5. Methods of Data Analysis 

The data was analyzed using both desc riptive and econo metri c anal ysis to obtain the 

required information on the stud y. 

3.5.1. Descriptive Analysis 

Descriptive statistical methods like mean , variance, standard devia tions, and 

frequency di stribution, ratios, and percentage, graphica l and tabu lar anal ys is was used 

to examine and assess the study by us ing SPSS 16 and STATA 9. 

Benefit - Cost Analysis (BCA) 

Benefit-Cost Analys is (BCA) is used for appraising COM project us ing regenerated 

forest by comparing the economic benefits wi th the econom ic costs of the acti vit y to 

examine household participation efficiency of the project. It is also used to eva luate 

the economic mer it of a project. Furthermore, BCA was used to assess returns, to 

examine the worth of public investments Ii·om the benefi t. Finall y. BCA targets to 

examine potential actions with the objec ti ve of increasing soc ial we lfare concerning 

the COM project. 

PV -- -_P_,­The formula for BCA is: 
(1+1')' 

Where ; PV= is the present value of the amoun t invested in C OM: 

( I ) 

PI = is the ETB(dollar) value of the future amount in time t of CDtH project ; 

r = is the di scount rate; and 

I = is the year in wh ich PI is rea li zed. 
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Opportunity Cost: Contingent Valuation 

Opportunity cost refers to the val ue of th e lost opportuilitie, o r loca l hOll seholds due 

to the ex istence of forest. Forest non-use value (noll-ma rket), toge ther with forest 

oppo!1unity cost, were es timated using contingent val uati on and income from 

agri culture for its ecosystem services provision. Conti ngent valuation determined 

willingness- to-pay (WTP) to prevent the destructi on o f forest and to fac ili tate 

regenerationlreforestation by th e World Bio-carbon fu nd and local hou seholds are 

willing to pay for the fo rest management and guardi ng service in an nual base in the 

form of contribution. At the same time, local households are wi lling to accept some 

amount of compensation for the ex istence of forests to offse t the fo regone cOS t 

(Barrio, 2009). 

Gini coefficient 

The Gini-coefficient is a measure of inequali ty of a d ist ributi on (bcnei'it or income). It 

varies from zero (perfect equality) to one (perfect inequality). It is widely used to 

measure inequality in the di stributi on of income (Alejandro, 2(06) from different 

sources. The Gin index is defined as a rati o of the areas on the Lorenz Curve diagram. 

If the area between the line of perfect eq uality and the Lorenz curve is A. and the area 

under the Lorenz curve is B, then the Gini index is A/(A+J3). Since A+B = 0.5, the 

G ini index , G = A/(O.S) = 2A = 1-2B. If the Lorenz curve is represented by the 

funct ion Y = L(X), the va lue of B can be fo und with integration and : 

G = 1 - 2 g L(X)dX (2) 

(3) 
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Gb = Gini coefficient of benefit distribution 

Yi+1 - Yi = Cumulati ve proportion of benefic iaries of the COM project 

Xi+l - Xi = Cumul ati ve proportion of benefits that beneficiari es secured 

N = number of beneficiari es 

Gini coefficient provides important information based on the Lorenz cUl've shape but 

it needs careful ana lys is (Todaro, 1998). 

3.5.2. Econometric Analysis 

An econometric analys is refers to the use of differen t econometr ic and stati sti cal tools 

or models for testing hypothes is related to some of the objectives of the study. Related 

test stati stics was selected based on the specific techniques that used . 

Model Specification 

Logisti c regress ion, also called a logit model, is used to model dichotomous outcome 

variables (Wooldridg,2000: Guj irate , 2004). It could be beltcl' used to test the 

problems of inclusion or exc lusion in benefit distributiun and may ex pl ain the 

vari ables on the study. Therefore. linear regression mode l is specified as Y is functi on 

of Xi i.e. Y= f(Xl, X2, X.l ... xn). Y is a dependent var iable that refe rs to inclusion or 

exclusion of individual HHs in the COM project and Xi is an independent variables. 

which means that Y(lNEX) = f(actual land hold ing , i;.c,=l. I\SI. age of the 

respondent=AGE. investi ng benefit indi vidually or on public goods= INVEPUB, level 

of education of the respondent=EOl: , size or fami ly",FASI. sex of the 

participant=SEX. other source of income=OS INC, mari ta l status 

respondent=MAST, li vestock hold ing of the respolldent=L1VST KTLU, 
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error=U j). Therefore, an econometric model spec ificat ion for inc lusion or exclus ion in 

CDM proj ect in a matri x notation is estimated by 

log (IN;X - INEX) = ~o + ~lEDU + ~ 2 LAS J + AGE + ~ 'I. SEX + 
~5 MAST + ~ 6 0S J NC + ~7INVEPUB + ~8L I VSTKTLU + llj) (4) 

Table 2: Description and expected sign of variables used in logistic regressioll 

Variable 

INEX 

EDU 

LASI 
AGE 
SEX 
MAST 
OSlNC 
I NVEPUB 
LIVSTKTLU 
U,= 

Description of Variables 

-
Expected 
Effect 

Dummy vari ab le of the probabi lity of HH being Dependent 
included ( 1) or excl uded (0) with CDM project benefit Vari able 
distribution which is ex plained vari ab le . 
Years of educat ion of the indi vidual O=illiterate. + 
1=primary, 2=juni or, 3=secondary, 4" preparatory ; 
Actual land size of the HH head; +/-
Age of the head of I-IH ; -/+ 
sex of the respondent; male (l) , Fema le (0); -/+ 
marital status of the head of HH ; -/+ 
ha ving other source of income ( j ) and otherwise (0) 

Investing benef it on public goods (I ), o the rwise (0) , +/-
Li vestock holding of the HI-I in TLU + 
random error term 

Heckman's Method 

Heckman' s procedure has a great importance in correcting problems of sample 

selectioll (Green, 2(03) by hav ing two equations to do th is. T he fi rst one is the level 

of participation of the HH either to invo lve in the C DM of forest management or not. 

This is carri ed out by us ing probit model and wh ich leads to have the Mill s in vers 

ratio - implies that selecti on equati on. The equati on formulated as fo llows; 

Let R; be the variation in earnings in the fo rm of net benefit due to the parti c ipation 

with the CDM project and the retained gain from the fo rest to local HI-I head and 

other unknown I-II-I head i and nothing that Ri is not observable w hich is ca ll ed as 

latent vari able. 
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(5) 

Where "x;" is the vector of exogenous variable that affect the level of HH 

participation on CDM project or not, and 1I - implies that the random error. Farmers 

who are in need of participation either to work or no t whatever the :R; is not 

observable, Following this the conclusion will be formul ated as I(l ilows : 

:R; = 1 

:R; = 0 

se :R ~ > 0 I 

se :R' < 0 1- (6) 

If the individual is willing and parti cipates (R; = I j, the retained benefit from the 

forest is less than that provided by the CDM projec t T herefore, net benefit from the 

forest as log of NB; " then, 

NB; = fiX; + vi 

Where X is the regressor or explanatory variable th at causes rhe level of benefits 

from the CDM and Vi is the random error. 

Understanding Ui and Vi have a normal bivariate distri bution with average zero and 

deviation 0'" and 0'" and correlation coefficient p (Green, 2(03) and that NB; is 

observed only whe n R; is larger than zero, the estimated va lue will be well -defined as: 

(8) 

Where A (lambda) is the Mill s inverse ration , therefore; 

",(ari ) 
1 (Tu 

Ai = cp(:~)' (l) ) 

Where rjj is standard normal distribution function and ,p is standmd normal dens ity 

function, 

The selectivity bias may occur, other than the HH tha t potenti a lly pa rti cipate in the 

CDM program of forest regeneration as far equation (6) as concern ed, And the Mill s 
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Rati o implies in equation (7) that the removal of se lectivi ty bias us ing either the HI-! 

that interested in working/participating or not with the CDM and this wo uld result in 

the factors of net benefit distribution equati on. 

The selection method used the two step methods of Heki t 1l1 0de l by using the 

maximum like lihood es timation (Green, 2003) indicates that measur ing using MLH 

would result unreliable estimates of the model when th e variance of random error is 

heteroskedastic . To sol ve thi s problem the tes t for a ll independent variable was 

carri ed out. The net benefit di stri buti on ga in equa tion variables arc the subsection of 

the selection equation - which is the level of parti cipation of the local HH with COM 

project. 

The marginal effec t of x on y is constant is not reali sti c for man y economic 

relationships for many reasons (Wooldrg, 2005). And hence the exp lanatory vari ables 

become not directl y interpreted for the selec ted models of probit. 

The first stage of Heckit method of probab ili ty of partic ipation is: 

Yi = Xi b + lii (10) 

Where Yi is participation , Xi is covari ates(x I, X2. Xl . . .. X" ) , Ui is an error term. Then, 

the in verse Mill s ratio , is calculated from the first step, and then incorporated into th e 

second step. The equation for rate o f parti cipati on is depicteci as fo ll ows; 

LPR i = bo + b1EDU + bzLASI + b3 RELGS + b4NBEN + bsD IPR + 
b6AGE + b7ATME + bsFASI + b90SlNC + blOMAST + bll WTA + 
b12 l NC + b13WTP + b14CPCDM + b1 SB PCDM + Ui ( II ) 
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Table 3: Description of Determinant of rah~ of participati(HI of an individual in 
COM project 

----------------_ ._-_._ --_._-- --
Variable 

LPR 

EDU 

LAS! 
RELGS 

NBEN 

DIPR 
AGE 
ATME 

FASI 
OSINC 
MAST 

WTA 

INC 

WTP 
CPCDM 
BPCDM 
Ui 

Characterization 

Level of participation of the head of H H with CDM 
project ; regular Participation ( I ), o therwise '" 0 
Class of years of education of the 
individual;O=illite rate, I=primary, 2=j unior. 
3=secondary,4=preparatory 
actual land size of the HH head in hectare 
religion of the head of HH; I=orthodox, 
2=protes tant, 3=Muslim 4=catholic, 5= o th ers 
ne t benefit that the indi vidual derives from th e 
participation with CDM project in ETB 
Distance to the project site from home in Km; 
Age of the head of HH in years; 
attending on community meeting with the concern 
of forest management =1 , otherwi se =0 
the total number of the family; 
having other source of income ( I ) and otherwise (0 ) 
marital status of the head of HH; I =manied, 0= 
otherwise 

Expected 
Effect 

Dependent 
variable 
+-/-

-/+ 
-/+ 

+/-

+-/-
+ 

+/-

+-/-

Willingness to accept the burden whil e making use .. /+-
of the fores t for the future generati on ( I) an ci 
otherwi se (0 ); 
Annual income of the head of the I-lH in ET 13 from +-
different sou rce; 
willingness to pay for fores t guard (I ), otherwise (0); +-
Cost of participation in terms of ETB -/+-
Benefit of participation in terms of ETI3 +/-
Random error term 

The inverse of M ill s ratio is the ratio between the s tandard nu rma l Probability Density 

Function (pdf) and standard normal Commutati ve Density Function (cdf), each 

evaluated at c. 

E(YIY > 0, x) = xfJ + (iA e). ( 12) 

Where ACe) = (/J(c)/<PCc) is in verse of M ills ra tio 

The other dependent variab le is that di stribu tion of bene fi ts and cost among the I-lHs 

wh ich affect the service provision due to several factors like pan icipation , income, 

age, fami ly size, sex, cost of li ving, transportation cos t and other ind ividua l household 

characteristics etc . 
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In this stud y, cost and benefi t distribution (log of net benefi t) the dependent variab le 

(LNNBEN) and other determining fa cLOrs ha ve been desc ribed in (T able 4) below. 

Therefore, using Hekit method equitation of net bene fit sharing among the local 

households per year is in the fo rm of natural logarithm can be explained as follows; 

LNNBENi = 130 + f31ACEC + f32SEX + f33EDU + f3,rlJl SI -I- f3 sl?ELCS + 
f36ACE + f37FASI + f3sMAST + f3g WTA + f3 lolNVEPUB + 

f311 INC + f31 2WTP + fJ13Ai + vi (13) 

Table 4: Description of Determinant of net benefit distribution of an individual 
in CDM project 

Variable Characterization Expected 
Effect 

LNN BEN I Logarithm of net beneht Dependent 
variabl e 

AGEC Agro ecology of the HH res ide nt ; I == Weynadega , +/­
O=Kolia 

SEX 
EDU 

LAS I 
RELGS 

AGE 
FASl 
MAST 

WTA 

INVEPUB 
INC 
WTPG 
CPCDM 
BPCDM 
A 
VI 

Sex of the respondent; male (l ), Female (0): +/­
Years of education of the indi vicl ua l;O=illiterate, +/­
I =primary, 2=j unior, 3=seconclary,4=preparato ry 
Act uallancl size of the HH head in hec lare; -/+ 
Relig ion of the head of HI-!; 1= orthodox. 2=protes ta nt, 
3=Muslim, 4=catholic, 5= others 
Age of the head ofI-I1-! in years; -/+ 
The total number of the family; +/-
Mari tal s tatus of the head of HH;l==man ied, + 
O=otherwise 
Willingness to accept the burden wh ile mak ing llse of 
the forest for the future generation ( I ) anc! otherwise (0); 
Inves ling benefi t on pu bli c goods ( I ), othe lwise (0 ), -/+ 
Annual income of the head of the HH in ET B per year : 
Willingness to pay for fo rest guard (I) , otherwi se (0); -/+ 
Cost of pal1icipalion in terms of ETB -/+ 
Benefit of participation in lerms of ETB +/-
Mill s Invers Ratio ; 
Random error te rm -_._ --_ .. __ ._-_._- ----
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3.6. Determinants of Cost and Heneli! Distribu tion and 

Participation in the CDM Project 

COSt and benefit distribution and participation oj' an individ ual nBs with COM 

project of PES in spec ifi c period may depend no t onl y on the amount 01' transfe r of 

money but al so on different socioeconomic characteri st ics of the loca l HH and other 

determining factors . It is not possible to include a complete se t of varia bles that cou ld 

affect the distribution of benefits and cos ts, inclusion/cxc.lusion of the I-IH and 

participat ion/satis fact ion of indi vidual HH s in COM project o f PES . 

3.7. Hypothesis and Definition of Variables 

The data are co llected to cover the necessary information of inclus ion/exclusion of an 

individua l with COM project, fac tors that affect the le vel of local HI-I participation 

and earn ings/net benefit di stribution which would further infl uence eq uity of 

Payments for Ecosystem Services (PES) of COM project by using econometric 

analys is and specifi ed independent variab les. 

Dependent Variable 

It is a dependent vari able and other explanatory variab les lTlay have a negati ve or 

positi ve impact with the variab le (Gu ajm·ati, 2( 03). In this study the dependenl 

variables are the folJ owi ng; 

=> Net Benefit S haring/Distribution (LNNBEN): It is a cont inuo us vm·iab le 

measured in terms of natural logarithm of money. Poor J'anners li ving in 

ecologicall y fragi le, economical ly marginal and environme nt a ll y degraded areas 

are potential service providers. PES coul d al so bri ng additio nal income to these 
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farmers, help reduce income variab ility and genernte other , ocial and cultural 

benefits. But th is depends on their location and the cllaracteri stics of the ir 

livelihood systems (FAO, 2007). 

=> Level of Participation (LPR): It is dummy variab le . Participation in carbon trade 

or forest management is sometimes become onl y the duty of poo r farmers and the 

rich may not care about all the th ings (Pagio la et a!. :2(04). 

=> Inclusion/exclusion of the HH (INEX): th is is dummy variab le of the probabi li ty 

of HH being included (1) or excluded (0) wi th COM proj ect benefi t d istribution. 

Independent (Explanatory) Varia bles (Xi) 

These are variables that are ass umed to innuence effic ient and equitab le d istributions 

of benefits and the status of participation on COM using forest management. 

Land Size (LASI): This is the total land area th at the fanner actually owns in the 

study area. It is a continuous variable measured in I,ectares. For the poor who do own 

land, generall y small landho ldings are another factor that excludes them from 

participation in PES projects - if they provide the service fro m their own land i.e. 

Smaller fa rms often provide hhouseholds with their basic inclJI11 c and subsistence 

(Eri ca and Sango, 2009). 

Age of the household head (AGE): It is a continuous variable measured in years. 

Age is a proxy meas ure of fa rming experi ence of households especia ll y on ecosystem 

serv ices prov ision. Aged household are beli eved to be wi,e in resource use but 

you nger HHs were more likely to plant tree and forest manage men t (FAD, 20 I I), and 

it is expected to have a positi ve effect on depende nt variab le . 
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Family Size (FAS!): It is a discrete vari able measured in adult equivalen t (Storck el 

al ., 199 1) i.e. the availability of act ive labor force in the household, which affec ts 

fanners' decision to market parti cipation of the fo rest management in order to make 

the forest to provide the requ ired service. Since forest management ror wh ich PES is 

the function of labor, availabilit y of labor is ass umed to have po,itive relat ion with the 

service provision and in return of pay ments. 

Education of the household head (EDUi): lnte llectua l capital or education , 

measured in terms of formal schooli ng the househo ld head is a con tinuo us vari able 

and assu med to have a pos iti ve effect on participatory forest Il1<lllagcment (FAO, 

20 11) making the forest to provide serv ices and equitable and efficient PES decis ion. 

So it may have either positive or negative relationship with exp lained variable. 

Sex of the household Head (SEX): It is a dumm y variable of the form I =male; 

O=female. Obviously both men and women take part in mixed farming and fo res t 

management and planting tree. Generally, men contri bute more labo r in managing 

fo rest and planting more trees than women (FAO, 20 I I ), cultivating, pruning, etc. 

Women also participate mainl y in pruning, fenc ing e tc . However. il is male who 

participate dominantl y in such activities. Therefore, it is assumed thar male headed 

household pm1icipates more in forest management to take the tlIrn on ex pl ained 

variab le and vice versa for fema les. 

Using Benefits individually or investing it on Pu blic Goods (INVEPUB): the 

' poor' are not a unitary group and the di stribu tion of local benefits determines who 

gains and in what way from PES schemes (Erica Lee and Sango Mahanty, 2009). So, 

this may exacerbate the prob lems of free riders wi thi n the comlll unity if the 
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di stribution of benefit IS unfair and thi s variab le may affeci: either pusiti vely or 

negati ve ly 

Agro ecology of the respondent residence (AGEC): it is dummy variab le and 

assumed tu cause the dependent vari ab le in clifferelll way' a!ld liS il!lpact may be 

positi ve for Kola and negative otherwi se. [t appli es ecological principles to des ign 

sustainable farming methods and helps to restore ecosystem serv ices (Farley, 20 12) 

proVIsion 

Marital Status (MAST); thi s impl ies thai the state of Illarriage o f the head of Ihe HH 

either married, unmarried , widowed or divorced. For the married HH heads have 

more concern on participating fores t management but due 10 inabil ity to meet (Paul el 

ai, 2012) economic need s of their household some pa rti cipate ill'egularly and assumed 

to affect in both ways and it is dummy vari ab le. 

Religion (RELGS): the religion of the respondent may a ffect the level of inclusion 

and participatory forest management of the HH with Ihe CD M project concerning 

fores t regeneration in positi ve way by stopping clefo l'es tal ion and protecting 

biod iversity (A ngelsen, 2009). 

Attending meetings (A TME); it is dummy vm'iahle that measures either an 

indi vidual participate in meetings of forest managemen t and ecosystem services 

provision deci sion making process or not. And regular meet ing is cruc ia l in dec ision 

making process of cooperative members eilher increasing or de.creas ing net earnings 

of the local households (Francisco, 2008). [t is expected to affect pos iti ve ly on (he 

participation of forest management and decis ion makin g issues the reby ri sing of nel 

benefits. 
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Inclusion/Exclusion (lNEX) : it is dumm y variab le that is used to know the state of 

presence and absence of the local HH from the COM project benefit distributi on due 

to diffe rent fac tors such as cost of participation and transac tion. High costs, 

segregation of loca l officials and knowledge gap pro hi bit the incl usion of local 

communiti es in PES-like sys tems and COM (A ngelsen, 20(9). 

Distance to Project (DIPR): thi s is measured in terms of Kilo meter from the 

residence of the respondent to the project site which may affect the level of 

pmticipation of the HH negati vely. lrregular parti cipants repOIted that far di stance 

from the res idence area affected the level of partic ipation (Liu. 200 I). 

Cost of Participation (CPCDM): it is con tin uous variab le and measured in terms of 

money per yea r in direct and ind irect ways inc luding opportunit y cost and higher 

cos ts of participation leads to loss more (Pfaff el al. 2008), and an ticipated to affect 

negati vely. 

Benefit of Participation (BPCDM): the benefit of the HI-I that is deri ved fro m the 

COM project in terms of direc t and indirect ways. It is in mone tary term and for the 

higher leve l of participation the level of benefit increased (Pfaff el al. 2(08), expected 

to affect posi ti vely. 

Willingness to Accept (WTA); it is dummy vm'i able ei ther the HH is willing to 

accept compensation for benefits forego ne (FAO. 20 11 ) and burden of forest 

management while leavi ng the forest resources for the fut ure generati.on . 

Willingness to Pay (WTPG): thi s is also dummy variab le that the HH either wi lli ng 

to pay for the forest guarding (keepers) in terill s of money per yea r in the forlll of 
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con tribution for their satisfaction (FAa, 201 1) that they dCl'ive ['rom the forest in 

different ways, 

Annual income of the HH (INC); this is the leve l of income of the H H from 

different sources (Lopez-Feldman, 2006) with the excl usion of the COM project 

benefit per year. It is assumed to affect the level of net benefit from th e COM 

negati vely by redu cing the level of HH participation , 

Other Source of Income (OSINC): it is dumm y variable, income that ga ined by the 

HH head other than the COM and farm activ ity (Lopez-Feldm an , 2( 06). This is 

assumed to affect the level of participation negative ly, 

38 



Chapter Four 

4, Results and Discussion 

4,1. Demogl'aphic Chal'acteristics of HHs and their Income Source 

From the total 157 observation of the study 35 were fe mal e and 122 were male 

headed HH from three Kebeles, and all were used for the anal ysis. The average age of 

the sample HH is 41. 72 and educational leve l of the sample HH, is rides from 

illiteracy, primary, junior, secondary and preparatory in the order of frequency of 

52(33 .12%),38(24.20%),36(22.93%),26(16.56%) and 5(3.18%) . The average famil y 

size of the sample HH is about 5.7 with an average land holdi ng of 1.1 I hectare and 

4.2TLU (Appendix 3). 

Ethnic composition of the sample HH is uniform and no other e thnic group except 

Wolayta . The religion of the sample HH pertains to ort hodox , protestant and catholic 

with the value of 26.75%,56.69% and 16.56% respecti vely. The marital status of the 

sample HH shows that about 132 HH were man-ied and the rest nnmarried - of which 

12 were widowed. 

In relation to the source of income of the sample household; it is diversif ied in to 

different sources. The uppermost income for an indi vidual comes from crop - which 

accounts for about 7 1.97%. On the other hand the lowes t income for an individual is 

derived from forest related products and food for work program which is about 1.27% 

for each. The nex t important income source of the local HH is Ii vestock and fruit with 

the corresponding value of 8.28% and 6.37%. In addition to that coffee, off-farm 

activity and others including CDM project are also the source of the Hf-! income with 

the rate of 5.73 %, 3. 18% and 1.91 % respect ively. 
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4.2. Assessment of Equity of Payments for Ecosystem Services via 
Clean Development Mechanism Project 

Payments for ecosystem services (PES) have a great role in initiating the service 

providers (poor farmers) via some amount of incentives either in the form of cash or 

in kind. In turn those poor farmers and the communit y benefited from the services 

directly and indirectly from COM . 

Many of the respondents believe and witness that afte r the commencement of the 

project they gleamed that the change in their environment. Thus, about 82.8% believe 

and witness about the change in their environment after the CDM project. As to the 

respondents . shortage and instability of rain fa ll. recu rren t drought and poverty, 

migration of wild animal and other climate related hazard and risk in the area are not 

uncommon to inhabitants due to the paradigm shift of the climate before the project. 

The remaining 17.2% respondents bel ieve on the c hange to their environment but they 

do not wa nt to witness t()r unknown reason. They measured its equity from the view 

point of the change in their environment and the restoration of previously evacuated 

wild animals return into the forested area and the change in the atmos pheric weather 

conditions. It shows that there is a change in the percept ion of the majority of farmers 

about the severity and sensiti vity of climate change risk. 

The concern of social equity is improving the wellbeing of human through improving 

the sustainable deve lopment in enriching environment by making great incentives fo r 

ecosystem services providers on the bas is of their pm·ticipa tioll . The re is difference in 

the share of benefit from PES between the group of lTIen ancl women. The survey 

result (Table4) depicted that the average benefi t that male headed sampl e household 

wo uld gain fro m the proj ect is about 6 19.S0ETB/yem. Whereas fe ma le headed sample 
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HH gain for about 320.62ETB/year with combined mean of around 530ETB/year. 

The difference is about 298 .88ETB which goes to ma le headed HH even though their 

participation is more significant. 

Table 5: Dill'erence in Benefit Sharing among Men and Wome n 

--::G:.:;r:::.o;:u~p ____ :;;O--=-b",s:::.cl,-·v~a;:t;:io:.:.n,-_-::M=,c:::>a:.:.n,=-____ S=-' t;:d.EI:! __ .• _t_.t_c~_=:-:-__ 
Fcmale 35 320.62 0.4 105 -2.8582**" 
Male 122 6 19.5 0.0397 

*** - refers to signi ficant at I % significance level 
Source: Author's computati on based on own sur vey. 20 I :~ 

4.3. Inclusion and Exclusion of Household Heads with CDM 

Project 

Inclusion and exc lusion of the HH depends up on differen t indepe nde nt variables, 

these variables are level of participation, relatio nship with offi cials , rel igio n, di stance 

to the projec t, other source of income, level of educat ion. age of the ho usehold heads, 

gender of the respondent, aClual land ho lding size of the ind ividual and 

unobservables. Inclusion of the HH implies that the H I-I thm became member of the 

project at the beginning or at its commencement while exclus ioll of HH implies that 

the HH were not the member of the project at its commenceme nt for di fferent reasons. 

The HH that excluded from being member of the project at its commencement are 

about 2 1.66% as the result of the stud y implies. Thi s is to mean that fro m the total 

populati on 2 1.66% of the household not become the member of the proj ect at it s 

commenceme nt and the prov ision of the services affected with sa me rate while 

78.34% HHs become the member of the project. 

There are five reasons that refl ec ted by respondents with regard to be not become the 

member of the project at its commencement. The first one is lack of awa reness about 

the import ance of the project. This accounts 29.4% of respo nden ts of those who are 
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not included in project at its commencement. Nex t, isolation and remoteness from 

having enough information about the project accounts for about 11.76%. The third 

important reason is other economic activity of the com munity whe re they are busy 

and it accounts for about 23 .53%. 

Furthermore, about 20.58 % respondents revealed that they reta ined fo r the fear of low 

payment of the activity carried out. Finall y, nearly .14.7% of the respondent refl ected 

that they have low interest to participate on communi t), de velopment acti vit )' and on 

this project too. 

In contrary, different reasons described for the HH to become the member of the 

project at its commencement. From the total observation 10 ('ema le and 30 male 

reason out that they become the member of the project for its importance to 

environment. Some of the others reason out they become the member of the project 

because of the attractiveness of the project and its future payments. The other I 

female and II male headed household become the member of the projec t because of 

the enforcement of Keb/e officials encouragement about the proj ec t significance in the 

future to the coming generation and from the perspec tive of the de ve lopment, 

environment, popUlation pressure , soc ial security/we lfare aspect etc. 

The lion share of the total observation becomes the member of the project due to 

frequent persuasion on ecosys tem services provis ion. About 17 fema le and 44 male 

headed households become the member for the reason of frequen t persuasion on 

ecosystem services provision. The remaining 3 fe male and :) ll1 ale headed household 

become the member of the project for many other differenl reasons. Among these 

some HH thinking about the future payment for the se rvices provision while some 

42 



others thinking of about the project wou ld reduce the paradox of the poverty and for 

aestJletic value. They also think about that the project can regulate the atmospheric 

temperature and climate and thi s may lead to the regulation and adj ustment on the 

rainfall and this may also adjust season for c ultivation and wo uld boos t up the 

productivity of agriculture. 

4.4. Distribution of Benefits and Costs of COM Project from 
Forest to the Local Household 

Benefits and costs of the COM project from the forest to the local community are 

many in kinds. Both benefits and costs analyzed in aggregat" form ex.cep! Bio-carbon 

fund from carbon sequestration. Benefits include direc t use bene li t/value (landscape 

services, fuel wood - small droppings and fa iled wood, timber -- which is not seen in 

the study area for the time being, food, grass for cattle etc .). Ind irect lise va lue/benefi t 

includes; climate regul ation (improving ecosystem se l·v ices). wa lel' regUlation. so il 

preservation and establishment, pollination services, recreation or aestheti c value, 

knowledge U'<lI1sfer, etc. The other important benefits that m'e not of course ac ti ve but 

have great ro le in keeping the env ironment for the fu ture generation is the non-use 

value benefit - bequest, altrui stic and ex istence va lue and option value. 

The other benefit includes the income from carbon sell - fo r the sequestrat ion of 

carbon from the atmosphere each cooperative pa id by the World Bank from the Bio-

carbon Fund. During the project document design (PDD ) prepara tio n time the 

community dec ided to use the fund (from the WB Bin-carbon for the carbon 

sequestration) for public development program li ke water, flour mi ll. road , health 

fac ilities, and the like . According to this study majority of the commun ity need to 

have the benent for themselves rather than invest ing on publi c good s. 
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Cost of participation with CDM includes different kinds of direct and indirect costs. 

Direct costs include cost of forest management, cost of seedling development, cost of 

building soi l conservation structures (trench, check dam, etc.), cost of reforestation, 

cost of pruning/clearing, cost of fire protection canal, fencing, guarding service etc. 

Indirect costs include loss of leisure time, loss of crop by wild animals, cost of 

medication when injured while working at forest management. The other important 

cost that included in this study is opportunity cost of forested land value. The 

indication of opportunity cost is that the agricultural production lost due to the 

existence of forest or a foregone amount of production. 

Figure 2 Average benefit, cost and net benefit distribution!HHI year in ETB 
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Figure 2 shows that the average distribution of benefits, costs and net benefit of the 

CDM project from the regenerated forest for all Kebeles. The average benefits and 

costs of Abela Longena, Abela Gefeta and Bossa Wanche per year is (1636.34, 

1008.18), (1822.26, 1601.65) and (3906.27, 2917.80) ETB per year respectively. In 

Abela Longena, the distribution of benefit is increasing at slightly slow increasing rate 

as compared to Bossa Wanche. But at Bossa Wanche the benefit outweighs the cost at 

an increasing rate. This shows that the return from the forest is very high to Abella 

Longena than to Bossa Wanch. At Abela Gefeta the benefit increases at decreasing 

rate as compared to both Kebeles. 

44 



4.4.1. Distribution of Cost to the Local Households 

When the local HH participates on the COM project. they comlllonly incur some 

amount of costs. In addition to the normal cost for fores t regenera tion and 

environmental rehabilitation, there is a negati ve externality on the side o f regenerated 

forest with respect to crop failure by wild an imals . Accord ing to thi s study 

(Appendix I) the maximum cos t that spent on forest management , I'egenerati on and 

other activity is 8650ETB per year. The minimum cost i:-. 2!lOETB per year. The 

annual average cost of participation of the HH in COM project is 1733.52ETB. This 

cost deviates from the mean by 1540.39ETB. This shows that the ex istence of 

variation and d ispers ion from the average va lue. It is not close to the mean or most of 

the observations are not concentrated and crowded around the mean i.c. it spread out 

by far from the mean. 

Cost distribution of participation of HH in COM project (Appl) exp lain that the 

median cost of participation is 1222ETB - which is 50~" " The Imgest cost or 

participation for the household rates between 6495 and 8650ETB and the smallest 

cost of paltici pation in the project li e between 200 and 320ETB annuall y. For some 

HHs the cost is high due to the fa ilure of crop and prey of small house animals by the 

wild animals that hosted in the forest. 

As to the distribution of the cos t, figure 3 shows that 75.8% of the part icipant spends 

less than 2000ETB in the COM project per year in different ways. From the total 

observation about 15.29% respondent s contri bute for the participation in C OM project 

is between 2000 and4000ETB per year. Only 6.37% respondents spend with in a year 

between 4000 and 6000ETB. The remain ing 2.54% contr ibutes greater than 

6000ETB. That is why the normal di stribution cur ve is right -tailed and the majorit y of 
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the participants concentrated around the mean - skewed to the right and the peak 

point on the normal curve shows that the majority of the HHs concentrates around the 

mean. 

Figure 3: Cost distribution of lbe total households per year in ETB 
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4.4.2. Opportunity Cost distribution: Contingent Valuation 

All respondent were asked about the existence of the forest to explain their 

Willingness to accept the forgone productivity of the land from agricultural products. 

Some at" the HH zero WTA (zero opportunity cost) nothing, while some others WT A 

some more amount - those who think that as they lost bulky of income and benefit 

from the land that occupied by the forest if it is used for agronomic purpose. The 

maximum value of opportunity cost per individual is about 950ETB per year. Some of 

the respondents are willing to give up (agricultural productivity) nothing to secure the 

land to forest except the loss of agricultural production. 

For example, an individual local farmer gives up 411.8lETB on average per year due 

to the existence of the forest only from crop production sector. The annual 

opportunity cost that each Kebele give up per year is 33530ETB for Abela Longena, 

l3866ETB for Abela Gefeta and l7259ETB for Bossa Wanche and respectively the 
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average amount that an ind ividual gives up 441.1 7ETB. 447.29ETB and 345. 18ETB. 

The di stribution entail s that Kebele wi th the highest hectare o f land give up more 

income that wou ld be generated from the land if the land was free from the forest. But 

the community believes that they earned and benefit ed more fro m the existence of the 

forest though the forgone cost is significant. 

4.4.3. Distribution of Benefit with Respect to Pm·tici [)a lion of the Local 
Households 

The minimum gross beneftt that deri ved from the participation of households with 

CDM project per year is 350ETB while the maximulll is 8500ETB per year. This 

shows that some of the local household benefited the highes t amount and the 

remaining majority of the project benefited the less . According to the study 2.54% (4) 

respondents benetited the lion share e.g. the largest share o f the benefit goes to onl y 4 

households and 99% of the benefit is occupied by 0.64% o[ Ihe observation. 

As Append ix2 shows half of the benefit is less than I 845ETB per year for individual 

households. Inversely some of the household earns greater than 1845ETB per year. 

The smallest amount of benefit that fo ur households gained per year is rated between 

350 and 375ETB while the largest amount is between 7 100 and 7735ETB to four 

household only per year. The possible reason fo r thi s is the poor fa nner facing crop 

fai lure due to wildlife damage and the level of participali on in addilion to biased 

distribution of costs and benefits. The average benefit that the household gained is 

2395.959ETB per year. And the benefit per year vari ed by 1613.399ETB from lhe 

mean. 
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Distribution of bene fit is skewed to the ri ght (A ppendi x 2) - impl ies that maximum 

benefit is owned by few farmers or the mass obtained the leas t amo unt of the benefi t 

per year. Most benefit s concentrated on left of the mean and ext reme amount of 

benefi t is at the right of the mean per year. This portrait that mass of the community 

scores low and spread out increasingly toward the high - mea ni ng t:he average benefit 

is greater than the middle benefit 3ndthe mode. 

In addition to that the va lue of Kurtos is is greater than 3. Th is ex plains the di stribution 

is leptokurti c and the concentrati on of the bene fit is highl y around the mean and that 

there is high probability for the household to obtain the Illax imu m (the ex treme 

benefit that seen on the benefi t di stri bution) amount of benefi t in futu re per year. 

4.4.4, Distribution of Net Benefit for the Local l:l ouseholds 1'1'0111 CDM 
Project 

Net bene fit is deri ved from gross benefits and costs. It is impo rt ant vari able 111 

measuri ng the efficiency of househo ld participation in payments for ecosystem 

services using the CDM proj ect of forest regeneration fro m gross benefits and costs 

di stributi on. 

Fig. 4 illustrates the di stribution of gross benefi ts, costs and net benefits of individual 

KeheLe 's fro m forest using CDM proj ecl. The overal l economic va lue/benefit from the 

fo rest with respect to net benefi t for Abela Longena, Abela Gefe ta and Bossa Wanche 

is about 47740ETB , 6839ETB and 49423 .6ETB res pec ti ve ly on ann ual basis. 

However, the value of net benefit is different with respec t to d iscounted benefi t for all 

Kebeles on the bas is of one year intenti on. 
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Figure 4: Distribution of Gross Benefits, Costs and Net Benefits 

Net Benefi t 

Gross Benefi t 

Gross Cos t 

Distribution of Gross Benefits and Costs 

r"':":="" 49423.6 

47740 

,..".~~ _____ "" 195313.6 
56490 L"==--====::J 124362 

r.:c=-:-__ ..I 145890 

o 50000 100000 150000 200000 250000 
ETB Per Year 

~ Boss.} WanchC'(3 ) 

il AIlf' trl Gf'ff' lap) 

IiAbeJa lO llge n.l (1 ) 

Generally, the total aggregate benefit of all Kebeles in the fonn of discounted net 

benefit is 69,805.73ETB on the basis of one year intention . From this the share of 

Abela Longena is 52.19%, Abela Gefeta is 2.44% and Bossa Wanche is 45 .37%. And 

on average the distribution for individual HH is also vary from Kebele to Kebele. For 

instance it is 479.39ETB for Abela Longena while it is 54.95ET for Abela Gefeta and 

it is 633.36ETB for Bossa Wanche - which is the highest net benefit of the other two 

Kebeles individual HHs per year. The net benefit for the local HHs increased steadily 

for more than half of the observation. 

Some of the HHs earn even negative net benefit from the project participation (e.g. -

150 up to -7ETB per year - this is the loss by some HHs). The loss implies that how 

the household willing to pay for their environment improvement and sacrificing to 

transfer naturally rich environment for the future generation. In addition to that they 

are willing to provide good ecosystem services even with the loss. As far as the study 

is concerned net benefit di stribution is more or less satisfactory and relatively 

efficient. Because, m'\iority of beneficiaries tailored along positive net benefit line 

even though some HH at worst are bearing the cost of others' benefit. 
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4.5_ Level of Par-ticipation with CDM Project and Free Riders 

Problem 

From the total observation , 26.11 % households part icipate ilTcgu larly. The remaining 

73.89% are partic ipating on the forest management regu larl y and contr ibu ti ng more. 

Irregu lar participants reason out different kinds of proble ms for irregul arity of 

paLticipation. The most frequentl y observed problems are di stance of the project area 

from their home (43 .9%), diffe rent socio economic and cultural problems of the 

famil y (3 1.2%), the low return of part icipation (17 .2%). exc lus ion problem (4.5%) 

and problems other than these (3.2%). 

The stud y shows that the level of participation in forest ma nagement is pos iti ve. 

Because, though there are some diffi culties, loca l HH sacri ficed for the regeneration 

of the forest - for example the ratio of regular partic ipation to irregular participat ion is 

greater than l. This shows that the regul ar participants have covered 2.83 times of the 

irregu lar participants ' posi tion by llsing their ful l potential per year or regu lar 

participants done 2.83times more than the irregul ar p::lrtic ipants per year per work 

load. The implication is that 26. 11 % of the participan t> (! <llll annua l net benefit at the 

expense of 73.89% regular participants. Thi s means that 26.1 ] % are free riders to the 

resources without exact labor serv ice provis ion to ecosystem services. 

According to the stud y, average net benefi t distri bution to the loca l ind ividual with 

respect to participation level for irregular parti cipant is 83.67ET8, whil e it is 

37.73ETB for regular pmticipants per year per individual. The conseq uence shows 

that 26.11 % respondents gain more than their fair share of labor (i.e. they pay less 

than their fair share of cost to the regenerated forest). In othe r words 73.89% of the 

local HH lose 17.50ETB of net benefi t for their fai r share of cost or spend ing per year. 
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4.6. The Impact of Property Rights and Hnstitutional Set up on 
Ecosystem Service Provision 

Ecosystem service is affected by different vari ab les like contested property right and 

institutional set up - cooperative organization. [n the study area. the fores t is owned 

by the cooperative organizati on - which means th at the fores ts belong to the mass of 

the populati on of that Kebeles. Personal observat ions also show that the majority of 

the residents or the member of the fo rest coopera ti ve belie ves that the ownership of 

the forest is their cooperati ve organi zation. 

From the whole observation 116 (73.9%) househo ld trusts that the owner of the forest 

is their cooperative and they fee l that sense of proprie torship. For the re maining 

41 (26.1 %) households be li eve that they were not sure wheth~r they were the owner of 

the forest. Some of them reported that they were parti cipat ing on fo rest management 

because of the punishment by the Kebeles offi cial s and cooperative leaders. They do 

not have developed sense of proprietorship, less awareness about. the ownership. 

On the other hand , institutional strength of cooperative organ ization matters the 

provision of ecosystem services. About 40.8% households repl ied that they believe 

and trust that the owner of the fo rest is their cooperat i ve and emphasized the strength 

of the organi zati on in high 'very strong' . About 35 (22.3'7cJ HHs bel ieves that their 

cooperati ve organi zation is not as such strong enough and prefers to weigh t them on 

the position of "somewhat strong". 34.4% HHs categorized thei r cooperati ve at the 

status of "weak" for many reasons. The remaining 2.5 % HHs has the ir own catego ry 

and they do not tru st on the cooperati ve with respec t to property right. 

According to thi s study, the efficiency of ecosystem services somehow affected clue to 

the contes ted property ri ght knowledge and the weak strength of the cooperati ves. For 
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example, 26. 1 % respondent indifferent about the ownership and propelty right to the 

forest. Thi s means that the e ffi ciency of the forest ecosys tem serv ices provision may 

be decreased by that percentage as the household parti cipation decreases. Concern ing 

the strength of the cooperative institutions al so can affect the effi ciency by not less 

than 35 %, for instance loca l institutions are not fair (Corbera el ai, 2009), even in the 

di stribution of benefi ts. 

4.7. The Role of Efficient PES in Reducing Local Household 
Poverty 

Climate change usually gives ri se LO the occurrence of Rood and dro ught. This in turn 

leads to poverty and aggravating and crippli ng the nat ural e nvironment by making 

change on seasonal growing peri od. The household ponrayed the im pact of climate 

change in different way for the last at least one decade. [t is already know n that PES 

has a great role in reducing the poverty of the local household via part icipat ing on 

CDM project by boosting up the income level thou gh ge nerating it in d ifferent ways. 

There are different kinds of income generating acti vit ies and plans to reduce the 

poven y of the local HHs th rough the PES . But the ways are not direc l. So far as it was 

d iscussed the average an nual benefit that the HH earns fro m PES is somehow 

Suppolti ve in reducing HH poverty. 

The respondents were asked that how the project su ppon ed the comlllunity In 

improving their health and their environment too. In addition to that th ey we re al so 

asked for about the improvement of thei r knowledge by le tli ng th eir ch ildren to sene! 

school and in supporting the suppl y of potable WaLer. Above all the improvement on 

environment has great impact on reducing food poverty. According to the study 

improvement on health is exp lained by the HI-Is shows that about 64.33 % of 
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respondent re ported that they were strongly and relati vely agree 0 11 the changes of 

their family and their environment due to the regeneration promot ion. 

Since ha ving long life is depends up on the status of the heal th, it looks like sound for 

the households to survi ve more years due to the decrease on rood gap as far as the 

increased production of agri cultural producti on is concerned. This in turn reduced the 

leve l of the poverty because to survive more is one or the ind ices of poverty - which 

is signified by difTerent scholars for instance, studies by (Gergory, 2011 .) imply that 

efficiently and properl y designed PES has a great rol e in povert y all e viation and 

reduction for the local community. 

According to the stud y improvement on env ironment created favorable conditions in 

refining water source points, soil retention, regul ating cl imate, adjusting the cropping 

time, From the total observation 37.6% of res pondent strongly agree and beli eve that 

the project improved their environment - thi s imp lies that at least some amount of 

change in relati on to povert y reduction and about 36.3% agree on the change of 

environment positively by reducing the level of drought. 

Implication of CDM project Benefits from Forest to Local Household 
Income 

Income of household comes from different directions. Such as agliculture (on farm 

income), trade (off-farm income), income from CDM using fores t benefits and other 

source of income, Among these CDM project acc ruing for abou t :209'c of incomes 

through direct and indirect ways of the regenerated fo res t , this result comply with the 

study in Mex ico by (Corbera el 01. 2009) in fosteri ng the li ve lihoods of the loca l 

household. Bu t the distribution of benefit is not perfectly eq ua lly d istributed . The Gini 
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index for the distribution of benefits is 0.3428 with the value of standard errors 0.104. 

Here, the implication for the distribution is more or less relatively equitable but not 

perfectly equitable as far as the Gini calculation concerned. This can also be realized 

by using the Lorenz Curve for the distribution below. 

Figure 5: Lorenz curve for household incomelbenefitl from CDM using Forest 
regeneration 
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The curve shows that the contribution/share of the cumulative benefits from CDM 

project using the regenerated forest and cumulative population share. It depicts that 

the poorest 50.96% of the population have earned 27.58% of total benefit/income of 

the project while the remaining 49.04% have earned 72.42% of the total benefit from 

the project. This is to mean that from the total discounted benefit about 50.96% of 

poor households gets low amount of benefit. In other words, approximately, the 

bottom 51 % household gets less amount of benefit for their fair share of labor and 

activity while the top 49% using more benefit. 
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4.8. The Effect of Inclusion or Exclusion of the Sample HH with 
the CDM Benefit Distribution 

There are different kinds of factors that affected the local 1-11:-15 inclusion and 

exclusion wi th COM project benefit distri bution a t the commencement of project. To 

estimate the effect, logisti c regression mode l has been used by having dependent 

va ri able. It ass umes I for inclusion of the HH with COM project be nefit di stribution 

at its commencement and 0 otherwise. The important vari ables such as leve l of 

educatio n, ge nder of the respondent, other source of income. need no t to inves t benefit 

on public goods and li vestock are estimated for the model usi ng stata 9 software and 

they are significant. 

Result of the model (factors) (T abl eS), inclus ion and exclusi.OJ1 with the projec t 

matters ex press ively the level with res pec t to gender. This shows th at how much it 

affected at the commencement of the project posi ti ve ly by e xc lud.in g with gender 

d iscrimination. On the other hand other source of income affec ted negatively by 

s igni fying the paradi gm shift of the local households accumpanied by exclus ion. In 

addition to that loca l HHs who are un willi ng to invest the bene fi t on pub lic goods 

from carbon sale (lNVEPUB) and the number of l ivestock worsened exclusion 

negativelyfincreased. But edu cation (EDU i) has impl ied positive relationshi p with 

respect to household inclusion using COM project. 

As shown in (Table6) of margi nal effec t, inclusion of the loca l HI:-I is affec ted by the 

wi lli ngness of the individual farmers either to in vest benefit frolll the carbo n sa le on 

pub li c goods or to use indi viduall y (INVEPUB). It is Ilcgati" e[y re lated 10 incl usion of 

the HI:-I with COM project at commencement. ft tell s that the chance of the HI-! to be 

excluded from being the member of the proj ect at its commencelll ent is increased by 
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12.35% (inclusion of an individua l HH is affec ted by 12.35 perce nt less) when the 

indi vidual is un willing to invest income from carbon sale on public goods. It confirms 

that the reluctance loca l HHs to invest on pub lic goods due to the existence of free 

riders - who use public goods withou t the ir fa ir shar~ and thei r economic status. 

Table 6: Logit prediction of the effect of inclusion or exclusion the sample HH 
with CDM benefit distr ibution 

INEX Coefficient 

LASI -.2875028 
AGE .0010079 
EDU .089117 I '" 
SEX .6734729** 
OSINC -.7958 199* 
MAST -.73342 1 
INVEPUB -.8215799':'" 
LIVSTKT LU -. 1159567 * 
CONS 2.546233 
Log pseudolikelihood = -73 .397204 
Logistic reg ress ion Number of obs = 

Wald chi 2(8) = 
Prob > chi 2 = 
seudo R2 = D. l 053 

-
Robust Std .Err. M arginal E llect 

-
.264426 -0.04323 
.0355434 n.ooo 1 52 
.0538662 D.D 134D 1 
.5136521 0.10 1272 
.47204D8 -0. 1 1967 
.8659626 -0. I 1029 
.4134486 -0. 12354 
.0651332 -0.01744 
.573796 -_._._-_._. __ .... _--_ ... 

157 
18. 11 

0.0204 

Source: Au thor's Computation using own Survey data 20 12 

* ** , *** indicates stati stical significance at 10%, 5'Yr, 1 % probabili ty leve l. 

respecti vel y 

In addition, other source of income (OSINC) is associated with inclusion negatively 

and significant. When the income source of an indi vidual is diversi l'ied and increased 

or many source of income caused inclusion by 11 .97% less fll r the sam ple of exc luded 

households. Education implies that when the level of the local H H educa tion increases 

by one grade, the likelihoods to be included in CDM project and be ing benefic iary of 

the project is increased by nearly 1.34%. 

The leve l of li vestock ho Lding affected inclusion laggra vated the leve l o f exclusion of 

the HH since it is considered as a one source of inc[) ll1c. T his impl ies that a unit 
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increase in the number of local HI-Is li vestock redu ces the level of inc lus ion of sample 

household by 1.74%. This means that farmers who have an incrernenl al growth of 

li vestock holding leads to the probability to decrease inclusion with CDM benefit 

distribution by their own need though there are other benefits earned. 

4.9. Determinants of Participation of the Local lIH with the CDM 
Project 

As shown in (Tab le7) the level of participation with the CDM project on forest 

management adversely and pos iti vely determined with rcgard to gender/sex, agro-

ecology (AGEC), attendi ng on the general assembl y of tile members (ATME), cost of 

pmticipation (CPCDM), net benefit (NBEN), distance to the projec t site (DIPR) and 

other source of income (OSTNC) of the HH head. Among these gende r discrimination 

(SEX), agro-ecology (AGEC), net earnings (NBEN), distance to project si te from 

residence (DIPR) and other source of income (OS INC) determined the state of 

participat ion with the project is negati vely while the rest coefficient with star sign 

(Table, 7) determined the level positively with their respecti ve resu lt,. 

Concerning marg inal effects (Table 7), the highest alTlo unt of the earni ngs or the 

benefit goes to male headed HH . This is to mean that the marg inal effect shows that a 

shift from female to male cause the rate of participatiun of femal e headed HH with 

CDM project to decline by 14.74%. This implies that the leve l of female headed HH 

participat ion is 0.028% lower when they loss 100ETB per year wit h respect to net 

benefit (NBEN) as if its relation is negative and significant. 

On the other hand, for each additional 100ETH loss of '< BEN net benefit leads 

individual to participate with the CDM project of fo rest regenerat ion less by 0.028% -
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which also maters the level of ecosystem service provision by the percentage. This 

means that the decrease of annual income from the project leads 10 decrease level of 

participation and further reduce the provision of ecosystem services. This is also 

accompanied by the size of the fam ily hindering from participating. 

Table 7: Determinants of participation of the local HH with CDM Project Using 
Heckman's procedure 

-
Variable Coefficient Sld.Err ._Margil l_~~!fect (ME) 
EOU 0.0990527 0. 1200242 0.O:?722 I 8 
SEX(*) ·0.6330668* 0.35 12352 -0.1 474 148 
AGEC(*) -0.5232 184* 0.3245598 -0.1 584837 
LAS! 0. 1433527 0.1779263 0.0393964 
RELGS 0.0453084 0.2047447 0.01245 17 
AGE 0.004 11 27 0.0164259 0.00 11 :102 
ATME(") 1.327556*';";' 0.289234 0.4370569 
FAS I -0 .005072 1 0.0644984 -0.00 13939 
MAST(*) -0.53 19423 0.51987 11 -0.1 20 11 82 
WTA(,') 0.0172078 0.2836353 0.0047387 
INC -0.000056 0.0000403 -0.0000 154 
WTPG(*) 0.281377 J O.267 182R 0.0799 176 
CPCOM 0.0002516* 0.0001525 0.0000691 
BPCOM -0.0000554 0.000 11 5 -00000 152 
NBEN -0.00 10203';'* 0.0004748 -0 0002 S04 
OIPR -0. 150224* 0.1051234 -0.04 1284R 
OSINC(*) -0.5024354* 0.3064205 -0.1 5344 17 

CONS 1.52757 1 1.27 1053 
Num ber of obs = 157 Log pseudo likeli hood = -69.6 131 
Censored obs = 4 1 Pseudo R2 = 0.2279 
Uncensored obs = 11 6 
Wald chi2(28) = 50.86 

Prob > chi2 = 0.0012 
(*) dFldx is for discrete change of dummy variable from () to / - which is marginal effect 

Source: Author's Computation using own Survey data 20 12 

* :;: * , *** 
respectively 

indicates statisti cal significance at 10%. 5%, 1% probabi l ity level , 

Hav ing one add itional other source of income (OS INC) other than CDM forest 

regeneration program affected the level of pru1icipation of the local HH with the 

COM project by reducing nearly 15.34 percent and il s corre lation is negative. The 
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inference is that there are o ther sources of income for HB tlla !: hinders the m not to go 

to forest management and their preference to shift from C J)M to other higher 

return/earnings by delegating other famil y member for foresl managemenl is also 

increased consistentl y. 

Distance to project site from the residence 'D /PR" us ing one addit iona l kilometer 

impedes the HH head from having full effo rt investment. of time on fores t 

management acti vity approx imately 4. 13%. This may be convoyed by d ifferent social , 

cultural and economic chall enges of the local househo ld. When there is a shift from 

unmarri ed to married the probability of labor supp ly of loca l FlH for fores t 

management become reduced by almost 12% as it was described in effect s of 

inclusion or exc lusion part. 

And as the FIB becomes more mature and having mo re experience give rises to work 

hard on forest management by 0.1 1 percent causing the level of participation to 

increase by 0.5 % by bearing future burden of payment wi llingly (WTA). Thi s shows 

that the community is committed in rehabilitating thei r environment and in fa vor of 

shifting healthier environment for the next generati on. 

As far regular meeting In the forest manageme nt dec ision and resOLirce utilizati on 

"ATME " as concerned the loca l HH head pm"licipation level inc reased by almost 

43.7%. This implies that the level of dec ision making process is cruc ial in 

pat1icipatory communal fores t management program as compared to other 

explanatory vari ables whereas the level of education 01" the sample ho useho ld portrays 

that hav ing o ne add itiona l step on educational cyc le wil l resu lt to inc rease the level of 

pmticipation by 2 .72% and thi s further improves benefits as though the return is not 

on the basis of fair labor shme. 
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As result of dumm y variable of gender shows that the level of p<ln ic ipation of fe male 

headed household decreased by 14.74% as compared to male he.aded household since 

the marginal effect result of di screte change from femal e to mak. On the other hand 

agro-ecology also maters the level of participation from WeYl7il Degll to Kola and vice 

versa negatively by 15.84%. This implies that peoples in Kola arc partici pating more 

regularl y than WeYlla Dega. This is possib ly due to the state o f Kolil region/area is 

more vulnerable to climate change hazard und the commun ity understood the pain of 

recurrent drought and poverty. Also cos t of participation affected its leve l posit ively 

by less than one fou rth of a percentage. 

4.10. Net Benefit Earning with CDM Project Participation 

As shown in (Table 8), Heckman 's two step es timate regress ion model with sample 

selection using the coefticient and marginal e ffec t va lues described as follo ws. 

Education (EDU) has a great role in boosti ng up o f earning through effecti ve 

participation , because they are us ing their time wisely to implement. In addition to 

that attending on general assembl y (ATME) created an alarm fo r wise use of 

resources in allocation anci helps to undertake crucial decis ion o n different issues like 

benefit and cost di stribution. Moreover, the amoun t of cost of part ici pat ion positive ly 

correlated and lam bda (Invers Mill s Ratio) is also significant a nd confll'lned pos iti ve 

earnings of local households. 

In contrast, willingness to accept (WTA) the leve l of compensat ion 1'01' the ex istence 

of forest and transferring it to the nex t generation , agro eco logy of the residen ts 

(AGEC), and benefit of participati on (BPCDM) va riables emphasis on negati ve 

returns of participat ion. The relationship implies that the level of earnings from 
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participation for the local HHs becomes dec lined on the bases of WTA per indi vidual 

households. And the return from partici pati on wit h resp~ct to Kola and Weyna Dega 

is decl ined due to the emphasis of the local households at each region. 

The level of education EDU shows that as the HH becornes more and more educated 

the d istribution of benefit beco illes increased fair ly and when the HH becomes not 

educated and if still they left with previous knowledge the leve l 01' earn ing from 

participation decreased (unfair) by that percent due to lack of enough knowledge to 

utilize the resources frolll forest. 

Table 8: Net benefit earning with CDM project par ticipation; Heckman 's 
Method 

Variable 

EDU 
SEX 
AGEC 
LASI 
RELGS 
AGE 
ATME 
FASI 
MAST 10 
WTA 
INC 
WTPG 
CPCDM 
BPCDM 
_CONS 
LAMBDA 

Coeffic ient 
0.171684* 
0.037186 
-0.86368** 
0.054885 
0.1 56956 
0.025264 
1.896469*** 
-0.00561 
0.292705 
-0.40417* 
3.44E-05 
0.347936 
0.000298** 
-0.00031 ':.* 

1.989389 
2.469458* *" 

Number of obs = 157 
Censored obs = 4 1 
Uncensored obs 
Wald chi2(28) 
Prob > chi2 

= 116 
= 50.86 

= 0.0052 

Std.Err 
0.150477 1 
0.4843 146 
0.4 137696 
0.2 162679 
0.2534533 
0.G2 1967 
0.6545264 
0.0786126 
0.5299205 
0.3570463 
0.0000488 
0.3533563 
0.0001 466 
0.000 1328 
1.533463 
0.9435291 

----
Marginal Effect 
0. 171684 
0.037 186 
-0.86368 
0.054885 
o 156956 
0.025264 
1.896469 
-0.0056 1 
0292705 
-0.40417 
3.44E-05 
0.347936 
0.000298 
-00003 1 

-----

-----"-,,._-,,"--,----

._-_ .. __ ._-----Source: Authors Computat ion using own Survey data 2012 
" **, "** refers to stati stica l sign ificance at 10%, 5%, 1% probabili ty level, 
respecti vel y 
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As the stud y shows uSing marginal effects on (TableS), a one cycle increase in 

education guarantees fair dist ri bu tion of benefit and resu lts on increase of net benefit 

by 17. 16%. The impl icati on is that if the HH knowledge becomes increased Ihe leve l 

of participation on regeneration of forest become increased and thi s also shows that 

higher earn ings fro m the fores t e ither direct ly or indi rec tly. 

And HH those who are wi lli ng to accept (WTA) the burden 01· tile existence of fo res t 

fo r the nex t generation earn net benefit of 40.40%less Ii-Dill the norma l distributi on. 

This implies that these HHs work very hard in order to transfer health ier environmen t 

and at the same time they earn high amount fo r the labor they provide but invest fo r 

future. Gross benefits and costs of the HH from the part icipatio ll o f C DM co nfi rmed 

the level to earn 0.031 % less and 0.029% morelincrease net benefit per year from the 

ac tual concernin g benefit of pruticipation (BPCDM) and cost of participation 

(CPCDM) respectively. 

On the other hand the agro ecology (AGEC) of the sample household also matters the 

level of ea rnin g. And hence as we move from Kola to WCYfladego the earnin g 

becomes reduced by 86.36% which is signifi cant at 10% level with ex pec ted sign. 

Th is may be due to household dwell in Kola knows the challenges of c limate change 

than Weyno-dega for their participation. Effective participation with regard to 

attending on the general asse mbl y (A TME) has a great ro le in boosting up of the level 

of annual earnings of the local households as compared to ot her exp lanatory variables 

and LAMBDA (lnvers Mi ll s Rat io) is also sign ifican t and confirmed positi ve earn ings 

of local households. 
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Chapter Five 

5. Conclusions and Policy Implications 

5.1. Conclusions 

Distribution of benefits and costs of COM project is inconsistent accord ing to the 

stud y. Sign ificant numbers of local households were exc luded at the beginning of the 

project and this further cripp led the provision o f serv ices and e lficicn t dist ri buti on of 

benefits and costs. In add ition to that substan tia l parts uf the community looking to 

have the funds from payments fo r ecosystem services for indi vidual and own purpose 

rather than fix ing it on investing public goods l ike fl our mill , water, bridge, health 

facilities etc. accord ing to project document des ign. 

About one fifth of the local household income emanates due to the ex istence of the 

COM project using forest benefits of d irect and indirect ways. But, equa lity of its 

dissemination over the poor and ri ch local househo ld seems moderatel y equa l (almost 

at the periphery of inequality and not fairl y equal ) and relati vely e ffi cient (not 

perfectly efficient). This exacerbated the tricky of inequaLity amo ng poor and rich 

fa rmers neverthe less it has relative importance o n red ucing loca l household 's poverty. 

Participation significantly determined by the remoteness of the s ite. knowledge status, 

other sou rce of income, wi llingness and reluctance to invest the fu nd on public goods, 

agro-ecology and gender di scrim ination among differe nt other factors. Thi s further 

affected the level of net benefit on the basis of one year analysis from the project. On 

the other hand, the project has transfo rmed the perceptio n or local households 

concernin g climate change and the way for miti gat ion bu t not holist icall y. 
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Finall y, some of the community suspectin g about the ownership of the forest under 

the con trol of their respective cooperative organizations and contesting and hesitating 

for its property ri ght on top of its weak strength. 

5.1. Policy Implication 

1. To bring about equitable di stribution of benefits and cos ts and to remove 

exclus ion problem there should be a mechanism for redistri bution ,md households 

ought to get reasonable net benefit for their fair share only in addit ion to pervas ive 

training. 

II. To convey regular parti cipat ion, there shou ld be equal share of work load and 

equal share of benefits for each HH and using labor division sc ient ifically with 

respect to individual characterist ics. 

fIr. For few HHs, a cos t of participation is high with low retu rn due to crop failure by 

wild ani mals. Therefore, concerned bod ies and the community in collaboration 

ought to fence the forested area and planting agroforestry trees so as to subdue the 

problem of crop fa ilure. 

[Y. Majority of the commu ni ties are reluctant to invest the fund on public goods 

thorough ly. Therefore, they should be convinced th rough compre hensive ways of 

persuasion and some of them should share experi ence from other similar 

institutions/organi zation and then authorizing them to ought to inf luence others 

positively. 

Y. Local household shou ld be encouraged to participate on ecosystem services 

provis ion by developing forest on their privme land and with ex isting fo res t 

besides communal ecosys tem services project tllrollgh maki ng 1I,e of e ff-i c ient 

payments for ecosys tem services. 
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VI. To mitigate the proble m of suspicion and hesitation with rega rd to ownership and 

property right, there should be segregated tra ining in per"is tcnt arena. provision of 

dividend to the members, ex perience sli aring and fu rther cooperative 

organizations should be strengthened to facil it ate reg ular participation of local 

HHs and equitable benefit sharing processes. 
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Appendix; 

Appendix 1: Cost Distribution of Participation of IHI in CDM pro ject in ETB 

Percentiles Smallest 
1% 250 200 
5% 350 250 

10% 507 265 Obs 157 
25% 800 320 Sum of ~lgt . 157 

50% 1222 Mean 1733 . 52 2 
Largest Std . DE'\; . 15·10 . 389 

75% 1850 6495 
90% 3900 7200 Variance 2372798 
95% 5480 7742 Skewne ss 2 . 134061 
99% 7742 8650 Kurtosis 7 . 697487 

Appendix 2: Benefit distribution of participation of house hold 

Percentiles Smallest 
1% 355 350 
5% 785 355 

10% 960 375 Obs 157 
25% l305 375 Sum of ~'irgr. . 157 

50% 18 45 Mean 2395 . 959 
Largest Std . Oev . 16l3 . 399 

75% 3065 7100 
90% 4 705 7695 Variance 2603055 
95% 5935 7735 Ske\."ness 1.526531 
99% 7735 8500 Ku rtosis 5 . 095907 



Appendix 3: Descriptive Statistics 

Descriptive Statistics 
----_.-

Variable Obs Mean Std. Dev Mi n Max 
------,-_ ... _ .... _-- "'----

Agro ecology (Agec) 157 0.254777 0.43713 D 1 

Sex 157 0.77707 0.417544 D 1 

Age 157 41.72611 8.765178 25 70 

Edu 157 1.324841 1.:l88711 D 4 

Mastl 157 0.88535 0319618 0 1 

Family Size (Fasi) 157 5.745223 2.264284 1 12 

Religion (Relgs) 157 1.898089 0.652262 1 3 

Distance to project (Dipr) 157 1.631369 1.338669 D.l 8 

Land size (Lasi) 157 1.119268 0.898623 0.125 5 

Rate of participation (Rapr) 157 0.738854 0 .440665 0 1 

Attending on meeting (Atme) 157 0.751592 0.433472 D 1 

Inclusion/exclusion (Inex) 157 0.78344 0.413219 0 1 

Cost of participation (Cpcdm) 157 1733.522 1540.389 200 8650 

Benefit of Participation (Bpcdm) 157 2395.959 1613.399 350 8500 

Willingness to pay (Wtp) 157 0.643312 0.480554 D 1 

Willingness to accept (Wta) 157 0.636943 0.48242 D 1 

Annual income (Inc) 157 9798.1Ll 3675.139 1250 20000 

Net benefit (Nben) 157 662.4369 300.5325 -150 1615 

Other source of Income (Osinc) 157 0.22293 0.417544 0 1 

Livestock holding (livstktlu) 157 4.23121 2.904988 0 15.4 

Investing benefit on public/otherwise 157 0.414013 0.4941.27 0 1 
(invepub) 
Marital status (Mast) 157 1.267516 0.811632 1 4 ____ .•. __ . ._.n_ ...... __ , .. __ 

II 



Appendix 4 : Logit prediction of inclus ion and Exclus ion of loca l HH at 
commencement of the Project 

logit inex lasi age edui sexl osinc mastlO invepub livsLkLu, rcbust 

Iteration 0 , log pseudolikelihood 
Iteration 1 , log pseudolikelihood 
Iteration 2 , log pseudolikelihood 
Iteration 3 , log pseudolikelihood 
Iteration 4 , log pseudolikelihood 

Logistic regression 

Log pseudolikelihood = -73 . 397204 

-82 . 035658 
-73 . 857063 
-73 . 401558 
-73 . 397205 
-73 . 397204 

Number of obs 
Wal. d chi2(S) 
Prob > chi2 
Pseudo R2 

157 
18 . 11 

0 .02 04 
0 . 1053 

inex I Coef . 
Robust 

Std. Err . z P> zl [95~ Cont . Interval) 
-------------+----------------------------------- --------_._-------------------

lasi - . 2875028 . 264426 
age . 0010079 . 0355434 

edui . 08911 71 . 0538662 
sex1 .6734729 .5136521 

osinc - . 7958199 .4 720408 
mastiO - . 733421 . 8659626 

invepub - . 8215799 . 41344 86 
1ivstkt1u - . 1159567 . 0651332 

cons 2 . 546233 1 . 573796 

. mfx compute , nodiscrete 

Marginal 
y 

effects after logit 
= Pr(inex) (predict) 

.81563794 

variable 1 dy/dx Std . Err . z 

-1. 09 0 .27"1 -.80~i76P'3 . 23C7626 
0 . 03 0 .97-' -.ObH6559 . 07C6717 
1. 65 0 .098 - . 0164588 . 194693 
1. 31 0_019 . 3332666 1.6802l2 

-1. 69 0_092 - 1 . 721003 .129363 
-0 _8 5 0 _ 39 -' - 2 . 430676 .9638345 
- 1. 99 0 _ 0':;-1 1 . (']192·~ ~· . 01l2J55 

-1 . 78 0 .07 :) . :2·,361:; ') .011702 
1. 62 (> . ICE, • "J.j fl :3 r;, (j i~ ~J . 630B16 

p> zl 95, C.T . X 

---------+--------------------------------------- ---------- - - .. - _._------------
lasi - . 0432326 . 03815 -1.13 0 . 25" . 118009 . 'L_~q4 1.11927 
age . 0001516 . 00534 0 . 03 0 . 97'"' - . ~U)312 . 010(·15 41.'1'261 

edui . 013 4008 . 00811 1. 65 0 . 098 - . 002 492 . 02929 ·1 3 . 98089 
sex1 . 1012719 . 0776 1. 30 0 . (1l9 - . 050829 .2 53:373 . 77707 

osinc - .1196696 . 07029 -1 . 70 0 . 089 ... 257-14 . 01810" . 22293 
mastl0 - .11 02865 . 12769 -0 . 86 0 . 388 - . 360549 .1 39976 .88535 

invepub - . 123543 2 . 0602 -2 . 05 0.040 - . 241532 . 005554 . 414013 
livstk'"'-u - . 0174367 . 01015 -1 . 72 0 . 086 - . OJ73 27 . 002?53 4 . 23121 
----------------------------------------------------_.------ -------------------
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Append ix 5: Heckman Selection Model of local HH Parti cipat ion and its Earnings 

Heckman select i on mod e l -- t 'tm - ste p es ti mat e~; 

(regr ession model wi th sampl e selection) 

Coef . Std . Err. z 

Censored ubs 
Unce n so red ob ~; 

~val d c h12 ( 2 8 ) 
Pro b > ch i 2 

P>lzl [9 5~, Conf . 

157 
41 

116 

5 0 . 86 
0 . 0 0 5 2 

Interv a l ] 

----- --------+-----------------------------------_._-- - ------- - - ~ - ---- ---------

ln n b en 
edu . 1716839 . 1504771 14 O. 054 ·- . 1:~ 3 24:i7 . 4666136 
sex . 0371863 . 48 43146 O. 0 8 0 9 -)(> . "~ - . 91 2 05:?, . 986 42 55 

agee - . 86368 43 . 41 376 96 - 2 . 0 9 0 .0 _: -, -1 . 6 '~4G58 - . 0527 1 08 
las i . 054885 2 . 2 162679 0 . 25 0 .8 00 . 36 H992 2 . 4 787 626 

r e l gs . 15 6955 9 . 2534533 0 . 62 0 _53(, -- . 3J 9 8034 . 6 5 37152 
age . 0 25 2 6 4 . 021967 1. 15 0 .25 0 ·- . 01 "1"79 06 . 0683 1 86 

atme 1 . 896 46 9 . 6545264 2 . 90 0.004 . 6 13 6 2 1 3.1 7931 7 
fas i -. 005 6 084 . 0786126 - 0 . 07 0. 9 4 3 -- . 1 596 8 6 3 . 148 4694 

mas tl0 . 2927052 . 5299205 0 . 55 0 . 5 81 '- . --' 4 :)9 1 9 9 1. 33133 
wta - . 40 41696 . 357046 3 - 1. 13 0 . 058 1 . 1 03 967 . 29 5 6282 
ine . 00003 44 . 0000488 O. 7 0 0 . '} 81 . 1)O()O613 . 00C1301 

wtpg . 3479361 . 353356 3 O. 98 0 .32 S . J'-i '1 629·~ 1.040502 
e pedm . 0002983 . 0001466 2 . 0 3 O. 0-4 ;~ . 0000109 . 0005857 
b p cdm - . 000308 7 . 0001328 - 2 . 32 0 .0 2 0 - . 000569 - . 000 0483 
_ e on s 1. 989 3 89 1 . 533463 1. 3 0 0 . 195 -1 . 0161~1 2 4 . 994921 

---- --------- +--------- ------ --- ------------ - - - - _ ._ - ----- - _._--_._----- ----
rapr 

edu _09905 2 7 . 1200 242 0 . 8 3 0 . 409 '- . 13 619 03 . 33429 5 7 
se x - . 633 06 68 . 351 2352 - 1 . 80 0 .0 71 ·-· 1 . 3 214 7.5 . 0553416 

age e - . 5 2 32 1 8 4 . 3 2 45598 -1 . 6 1 0 . OSJ. -1 . 1 :)~:l344 . 1129072 
lil3i . 14335 2 7 . 17 79 263 O . 8 ~ 0 .42 0 . 20':) 3 765 . 492 0 819 

relgs . 0453084 . 204744 7 0 . 22 0 . 825 - . ]:;~i9839 .4 466007 
age . 0041127 . 016 4 259 0 . 2 5 0 .80 2 - . 02B02>~ . 0363069 

a tme 1. 327 5 56 . 2 8 923 4 4 . 59 0 . 000 . 7(,0668:: 1 . 8 9 4 445 
fas i - . 0050721 . 06449 8 4 -0 . DB 0 . 93 -, . 13142£:G . 121342 4 

mastl0 - . 5319423 . 5198 711 -1 . 0 2 0.306 1 . ~,~iOa71 . 4869 8 6 4 
t"ta . 017 2 078 . 283 635 3 0 . 06 0 . 952 - . ':J:·W707;? . 5 73 1 2 27 
i nc -. 000056 . 0000403 -1 . 39 0.164 - . 00 0 1349 . 0 0 00 229 

wt p g .2 813 7 71 . 26 71828 1 . 05 0 .2 9 2 - . 242 2 915 . 8050458 
c pedm . 000 2516 . 0001525 1. 65 0 . 099 - . 00 0 0 4 74 . 0005505 
bped m - . 0000554 . 000115 - C. 48 0 .630 - . OO 02 8G S . 00 0 1701 

nben - . 0010 203 . 0004748 - 2 . 15 0 . 03 2 - . U019509 . 0 00 0 8 9 8 
d i pr - . 1 50 2 24 . 105 1234 - 1. 43 0 . 053 . 356 2 62-1 . 05581 4 1 

o s in c - . 50 24 354 . 3 0 64205 - 1 . 64 o . on 1 . 10]00;:: . 09 81 378 
c o ns 1 . 5 2 7571 1 . 2 7 1 05 3 1. 2 0 0_229 - . 9b J G481 4 . 0 1 8789 

------ - - -----+- ---------------- ---------------------_.-- -------_._---------------
mil l s 

lambda I 2 . 46945 8 . 943529 1 2 . 62 0.009 . 62017<l5 4 . 3 1 8 74 1 

- --------- ---+--- - ---------- -- - --------- ----- ----------------- -- -- --------- -- ---
r ho 1 . 32321 

si gma I 1 . 8662569 
l a mbda I 2 . 4 69 4 577 . 9435291 
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Appendix 6: Marginal Effects after Heckman of Earning 

. mfx compute , nodi scre te 

t1arg ina1 
y 

variable 

effects after heckma n 
: Fitted values (predict) 

5 . 1726756 

1 dy/d x Std . Err . z p> zl 9 ~,'t 
---- _._- --+ ------ ---- - ----------- ------- --- ------_. -_ .... , -- - -

edu .1 716839 . 150 48 1. 14 0 . 054 - . 123245 
sex . 0371863 . 48431 0 . 08 0 . 939 - . 91 20 53 

agee - .8636843 . 41377 -2 . 09 0 . 037 -1.67466 
1asi .05488 52 . 21627 0 . 25 0 . 800 - . 36899 2 

relgs . 1569559 . 2 5345 0 . 62 0 . 536 - .339 803 
age . 025264 . 02197 1.15 0 . 250 - . 017'91 

atme 1 . 896469 . 65453 2 . 90 0 . 004- . 613621 
fasi - . 0 056 084 . 07861 -0 . 07 0 . 943 - . 159687 

mastlO . 2927052 . 52992 0 . 55 0 . 5Bl - . 74592 
wca - . 4041696 . 35705 -1 . 13 0 . 058 -1 . 103Y'" 
inc . 0000344 . 00005 0 . 70 0 . 4031 - . :OOOGI 

wtpg . 3479361 . 35336 0 . 98 0 . 325 - . 34 46 29 
cpcdm . 0002983 . 00015 2 . 03 0 . 042 . 000011 
bpcdm - . 0003087 . 00013 -2 . 32 0 . 020 - . 000 569 

nben 0 0 0 
dipr 0 0 0 

osinc 0 0 0 

v 

C . 1. x 
- _. '.'-'. - _.- -------

.,166613 1 . 3248 4 

.986~26 . 77707 
- . 052709 . 25 4 777 

. 478762 1.11927 

. 653715 1. 89809 

.068~H9 41.7261 
3.17932 . 751592 

. 148 4 7 5 . -4522 
: . 23l33 . B8535 
.2 9<::62' . 636943 

. 00013 9798 . 12 
1 . O~O') . 643312 

. 000586 1733 . 52 
- . 000048 2395 . 96 

0 662 . 437 
0 1. 63137 
0 . 22293 

. ---- -----



Appendex7: Survey Questionnaire 

The purpose of this questionnaire is 10 collect data to conc/uct a research on 

Households parlicipation and equity of benefit sharing of Payments for Ecosystem 

Services of HI/mbo Clean Developmenl MechanislII Project in Ethio!1ia in J-/ousehold 

level. 

Households participation and equity of benefit sharing of Payments 
for Ecosystem Services of Humbo Clean Development Mechanism 

in Wolaiyta, Ethiopia: Household survey questionnaire 

I . Name of peasant associati o n (Kebele) ---------- --- --

2 . Agro eco logy of Kebele ___ O=Kola, I=Woy na-Dega, 2=[)ega 

3. Name of Vi ll age ______ _ 

4. Interviewer name ------------------------------ -

5. Date of interview --------- --------------

6. Interv iewee/respondent 's name (Code) ------- .. --- -------- --.. --­

II. Respondent's Characteristics 

I. Sex of the respondent : 1= Male 2= Female 

2. Age of the respondent: ___ ( in Years ) 

3. Educati on level of the respondent: __ (in Years; 0= illiterate, 1= basic education ) 

4. Marital stalUS of the respondent: 1= Married 2= Unmarri ed 3= Divorce 4= 

Widowed 

5. Family Size: Male : Female ___ Toml: ___ {including hOllsehold head) 

6. What is your reli gion? I =Orthodox 

5=other (specify) __ 

2=Protestant 3=Catholic 4=Muslim 

7. To which ethnic group do you be long" I=Welayit a, O=otl,ers (S pec ify) ... ___ _ 

8. Particnlars of' the household members 

Ser. Sex Age Educati on lev e l Occupation 
No. (Code A) (in Years) (in Years) --+ _ _ .j Cude Bl 

Code A: I-Male 2- Fel1/a[e 
Code B: I =/armer 2=Gm'enunell l employee 3=Trader 

4=CasulI J laborer 5= depel/del/l 6= otilers (.\pec~r)' ) __ . __ 

9 . Were you born here? I=Yes O=No 

10. If response to Qsn. 9. is No, from where die! you move here? 

1= other woredaor kehele2= other sub-city 
VI 

3 = brought. up abroad 



4= other region (specify) ____ _ 

II . Why did you move here? 1= j bui lt a new hOlISe 2::: by government 

settlement program 3= for seasonal emp loyme nt 4= other (spec ify) _ 

12. Is your residential hOllse located close to the COM project area? I=Ycs O=No 

13. How far is it(COM Project) located from your resident ial " rea ______ (in Kms) 

2. Livestock and livestock products 

14. Do you have an y kind of li ves tock? 1= Yes ~=No 

15. If yes, specify the follow ing details of livestock 

SIN Type of No Items so ld in 20( )3/4 E.C Re mark 

livestock owned N T -k'pc-a of Ivestoc nc 
--

e per unit - ---+----..., -_. 
I Cattle 

Cow 
----r--------

.. - ----
Ox 

He ifer 

Bu ll 

2 Equines ._----_. 
Horse 

-----
Donkey 

-- --_ ... _. 

Mule 
.. - -_ ... _ .. 

3 Goat 
.-.----------+---- -1 

._-- ---
4 S heep 

--------+----..., 
.- - --_ .. 

5 Poultry 
._-----

3. Land Resources 

16. How much is the total land holding size of you? (In local unit, T imads) ___ _ 

17. What is the land use paltern (allocation ) fil l beneath each itelll of land use on the 

table: 

Item/land Crop land Grazing Wood/forest Grass 
._------

Uni t(Timads) 

]~~n_-n_-L._J<I_I_-+_p_e_re_I_1'_1 i_a_1 -I 

Current land use for crop production 
18 T d h f I d II d f h :'.11' (2_001/4 E C) t ypes an ectare a an a ocate or malor crops I!~':;"'~ . 
SI Major crops Area covered by Total Prod uction(qt) 

N 111 the crop (timad) production r :---"--
Consumpti () Sale 

descending (Kg) n (Kg ) A moulll Income (birr) 

order (Kg) 

I 
._---

2 
-----
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19. What is the source of income? Choose top Fi ve in their order o f importance by 
giving numbers; 

I. Crop 
2. Fruit 

-charcoal " 
• 

Dai ly labor 
.Petty trade 

3. Vegetable 
6. COM project 
7. Li vestock I 1. Unearned income 

4. Coffee • Re millance 
5. Forest product 

-ti mber 

8. 
9. 

Bee rearing 
Food for work 12. Otller'tspeci l'y .. ) 

10. Off-farm acti vily 

Clean Development Mechanism (COM) Project 

20. Are you the member of COM project since its co mmence me nt'! 1= Yes, 0= No 

21. If response to Qsn. 20 is yes, how do you become the member? Due to: 

I . the importance of project to 

Environment 

2. pervas ive persuasion/understanding 

the idea of the program 

22. If response to Qsn.20. is "No" why? 

1= lack of interest 

2= low payment 

3= busy (other income source) 

3. attractiveness 01' payment 

4 . enforcement by officials 

5. others involvcmclll 

6. ot hers (specify) 

4~ segregat ionlisulati on 

5= lack of understanding 

6= other (specify .. / 

23 Are you participating regularly in I'ores t manage ment aeti vit y') I = Yes 0= No 

24. Are you participating in all the meetings of your cooperati ve at ,my time? 1= Yes 

0= No 

25. How do you ex press the pleasure concerning your sati s fac ti on on COM project? 

1= Very much satisfied 2= Very satisfied 3= Somewhat Sati sfi ed 4= Not at all 

satisfi ed 

26. If you participate regularl y why? 

I = it gives me satisfac tion 2=fear of punishment 3= generate income 

4= for the sake of public development 5=other (s pec ify), _ _ _ 

27. If you are not regularly participating why? 

1= the distance 2= family related problems 

3= its low return 4= segrega ti on/excl usion by officials 5=ulher (s pec iry)_ 

28. How do you get the project concerning its importance and you r benefit' 

2= about the same as I expected 1 = M ore than I expected 

3= Less than I expected 4=other (specify) 

29. Have you ever benefited from the project? I = Yes. 0== No 
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30. How important would the project with regard to benefit ing you') 

1= Very important, 2= Somewhat important, 3= Not important 

3 1. What are the major benefi ts that you obtained fro m the pmjecr') (Select top three 

from the following by giving numbers based on its importance in front of each 

alternative); 

1= increased the source of income 

2= improved the avai labi lity of 

water 

4= created good market access 

5= c,'eated access for the grazing 

6= credit provision 

3= faci litated soil 7= for eye attraction 

conservation/protection 8= other (specify) 

32. Have you earned income/money fro m carbon sa le? 1= Yes 0,= No 

33. If Yes (Q-32) is it sati sfactory? 1= Yes 0= No 

34. If not (Q-32) do you think that it would be better if it is distribut ed to indi viduaP 

1= Yes 0= No 

35. How do you express your agreement concern ing di str ibuting money to 

individuals? 

Strongly disagree 

1= Strongly agree 2= Agree 3= Undecided 4", Disagree 5= 
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36. Indicate the de tail s about the costs that you spend w ith CDM proj ect while you are 

partic ipating using the fo llowing table? 
-- -- --

No. Type of acti vities Amount Unit TOi al CO" Remark 
cost In in birr 

I Direct Cost birr 
-

Developing seedli ng 
- -

Forest management per hr 
- ----.. -

Protecti on/conservarion in hr 
._ ----

- Cutoff drain(Km) 
--- . __ .. __ .... 

- Trench -_._- .. - ... - ... ~--.... 
- Check dam 

Refo restation/afforestati on 
--r--·-· 
_.- -- -_ .. _ - -

Pruning/clearing 

Fire protection canal 
--1-- ---

Fencing /Kachal _.- -_ .. _._--_ ... 

Guarding service 
- --_.-

Free work ti me 
-

2 Indirect Cost 
-- ----- _._- -_ ._-

Loss of leisure time 
--------

Loss of crops by wild animals 
---

Cost of medication when 
injured* 

--- ----- ... 
Others Specify .... 

--.- --_ .. _._.--_ ... -
3 Opportunity Cost 

.-.- -_ ... _._._-_ .. -
Time of travelling -_.- ----- -
Total cost 

--- ----- - -

* Medication cost implies ollly when you i1~jlLred while you are pelfo rmin g pn~jecl {.lctil'iIY. 
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37. Indicate the deta il s about benefits that you gel wh il e you are part ic ipat ing on 
COM project using the fo llowi ng table~ 

No. Type of acti vities or benefits 

I Direct Benefit 

Income from rorest resou rces 

- Grass for catt le 

- Failed trees 

- Fuel wood(dropped during clearing) 
chiraro 

Employmcl1l opportuni ty 

Income from carbon sale 

Climate con trol 

Energy saving technology/service 

Training on [orcst mgmt. 

Top soil protection from erosion/so il retention 

Others 

Indirect Benefit 

Learning new skills/Knowledge transfer 

Capacity Bu ildi ng 

Provision of credi t for small HH animals 
Such as GOllt , sheep 
Improving water points 

For good eye view/allraction/aes thetic va lue 

Increase environmental awareness 

Providing access to energy e fficient cooking 
whil e easing resource confl ict 
Bee rearing 

Empowering communities to take action 

Narrowing food gap 

Gell ing agriculwral Gadgets 

Others 

_.- -.,---:-- _. 
Amount Urn t To 

be 
ta l 

pnce nefit 
in biJT III birr 

-- - ---

-.- ---.--

-

-.- r---'- - '-

-- _._ .. _--_ ... 
.. - -_._<--- ... 

.. - --- --- .-

.- ---- .-

.- _._-_._- .-

-_._ .. - --.--.~-.- "." 

.- - .-- -

-- - --- .-

-_.- --- -

-_. __ . - .- ... - .. --~- ... 

_.- _._---

-- ----- -
1----_ . 

_.- ----
_.- r -- --i-

_. __ ._._- .-

-.- ------- .-

-

.-- _. __ . 

Remark 

38. Have you obtained other bene fits rather than mone y from carbon trade for your 

ES provis ion ind i rect l y~ 1= Yes 0= No 
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39. Have you observed factors that affect the provision of ES in the fie ld? 

1= Yes 0= No 

40. What are these factors with respect to ES provision') Selec t top three 

1= lack of excl usive property right 

2= lack of sense of ownership 

3= delay of payments by World 

Vision 

4= tragedy of commons 

5= absence of d istribution of 

income from carbon sale 

6= Land rights ancl tenure; 

7= Market access 

8= Payment and pricing mechan isms 

and equity 

9= Insti tutiotb (Cooperatives) 

10= Governance 

11 = Part ic ipation 

12= In formation and bargaining power 

13= others (specify) 

41. Is there clear di stribution of income from COM') I = Yes 0= No 

42. Do you thin k that the owner of the forest is your coope ralive '~ 1,= Yes , 0= No 

43. Do you think that owning forest under cooperati ve has a pos itive impact with 

respect to ecosystem service provision ? I=Yes, 0= No 

44. If yes for Q-43(above) what are the possible impacts? (select the most four) 

l=facilitates forest management 

eas ily 

2=sustainable forest protection 

3=increases access to poor (land 

less) farmers 

4=helps to invest on public goods 

5=i ncreases social values and 

networks 

6=i ncreases income via carbon 

tracle 

7=others (specify) 

45. If response to Qsn-43 is "No" (i. e. other than cooperati"e) what shall be tier? 

l=private ri ght to use forest 

2=exclus ive carbon right 

3=re-adjusting the cooperati ve by-laws with respec t to service provision and 

benefit distJ'ibution 

4=others (specify) 

46. Which one is the best to provide effi c ient ecosystem serv ice pro vis ion with 

respect to benefitll=private ownership, 2=communal!cooperative ownership, 

3=others(specify) 
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47. Which one is the best to provide effi c ient ecosystem serv ice p ro vis io n with 

respect to environment? l =pri vate ownership. 2,=colllll1una l/coopcrative 

ownership, 3=others(specify) 

48. What is your judgment with regard to ecosystem services prov is ion about private 

property rig ht 1= very strong 2= somew hat stron g 3= weak 

49 . What is your judgment with regard to ecosystem services prov is ion about 

communal prope rty ri ght I = very s tron g 2= somewhat s trong 3=, weak 

50. Do you want to have the best propert y right other than what you have been 

governed ? 1= Yes 0= No 

51 . Do you think that your cooperati ve is su-on g enou gh to secure the property right? 

1= Yes 0= No 

52. Is your cooperative fair a nd transparent with regard to dec is ion makin g on the 

income of carbon sell? 1= Yes 0= No 

53 . If Yes do you agree on not dividing money to individuals? I " Yes 0= No 

54. Is your Iddir/Eqube has any contribution for forest manage ment of ES? 

1= Yes 0= No 

55 . Your annua l income in ETB ____ _ 

Please indicate your level of agreement with the folio wing statements (Your opinion 

about PES of CDM) Select your choice ji-om the bottom of th is table 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

"Jth and The project has great importance in improving the he ' 
-,;--'--r-'-~ 

nutrition of my famil y/HHs 

The contribution of CDM project is hi gh in opening a 11 

opportunity to send children to school 

CDM project created conducive condition to increase 
._-_._ ... _ .... _ ... _--+--+-+--+---1 
the 

capacity to work harel via parti ci patory work approacl 

Due to the project the fe l1ility and producti vity of lan( I is 

improved 

Biologica l resources slich as trees, forest products, wi lei life, 

wild foods anel biodi versity has been improved 

Rationalization of land and forest right defined witho ut 'my 
contest 

Environmental services improved 

Enforced mechani sms for participation in decision-ml (ki ng or 
benefit s from carbon trade and forest reso urces 

Improved supply of water and energy(fuel wood , chal 'coal) 

Played key ro le in di sseminating tools like equipmen t for 

production 

Benefiting from credi t Via Im proved the knowledge ( )f sav ing 
_._ ._._ .... _._ •.. ___ .L.-L_..l......-L_ 

1 =Srrongiy Agree, 2=Allree, 3= UndeCided, 4=D'.l'lIg ree. 5 =slrongly dlsllg ree 
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67. Are you willing to pay for forest guarding services in the form of contri bution 

annually? I=Yes O=No 

68. Do you think that more benefit will be deri ved ir the rorested land used for other 

agricultural purpose? 1= Yes 0= No 

69. Do you want to have an y ki nd of compensation for the existence of forest ? 

l=Yes 0= No 

70. If your response for Qsn.69 Yes, how much? In Birr. ___ _ 

7 I . If there are foregone benefits due to the existence of forest. how J11 uch would it 

be? __ _ 

72. Is the project efficient concerning different benefi ts and costs for you? 

1= Yes 0= No 

73. If your response for Qsn.72 No what are possib le prob lems? __ _ 

74. Your ann ual expenditure in ETB _____ _ 
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Questions for Cooperative Organization; Name of the coop __ _ 
I. What are the main goal s/objectives of thi s cooperative'? 

2. What are the major tasks that you carry OLit for the sLiccessfulness of your 

organization? ...... .. . . ...... . .. . 

3. Do you have an y employee? I=Yes, 2=No 

4. If yes, how many? .... . .. . .. . 

5. Indicate the deta il s of your employee on the table beluw 

--
No. Position Sex Age Lev el of 

cation 

salary Remark 

edll 

1. 

2. 

3. 

6 I d ' n tcate t le status ot your cooperatl ve - _._._._-_ .... 
No. of 

No. of Member Capital Loan Wo rkers/Paid Cred it 

Initial Current 
~ ~ 

Cd c 
'" 

c 

" " .;:; ~ .;:; ~ 
~ 

0; 
" 

0; 
E 0; E c ::l C ::l os ~ U ...., U ::E " ::E " l.L. l.L. 

~ "0 '0 
c <l.l <l.l 

"" e '0 c 
;:; ~ 

~ > ::l 
C ::l 2 OJ U 0- 0::: 
. -- --- .-

'''''- -
7. If the number of member IS lncreas lI1g whatls the reason') 

8. If it is declining or static . why? 

9. Have you launched the general assembly meeting Jasl year or 2003/4') 

I=Yes 2= No 

10. If yes for how many times ____ _ 

II . Have you ever get income from carbon sal e? I = Yes 2= No 

xv 

en 
c: 
c: 

" E 
" c.: 



12. If yes answer the fo llowi ng detail s on the table: 

~ e: W 
" " " <!J e: " ~ E " c: "0 

§ § 0 " c: ~ ;>, ~ " 0 
~ E " 7. 

" " 0 E .0 " 0 '" ia " 0- " '" OJ 
~ 0- 0 E u p a ~ ~ >. > S E > 
~ :r:: E e: 

~ U f- e: -< .- ~ .-

gfJ 

~ " t -2 " ~ 

"0 
~ . ~ 

~ c OJ 
?d " E :> " 

~ 

" ijj 6 -< " !.I.. C. -:5 ,n ~ 

._---

13. Have you ever divided dividend for members? I = Yes 2= No 

14. Approxi mate the benefit that you earn from C DM projec i ___ . __ . ____ ETB 
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Questionnaires for Focus Group Discussion (FGD) 
I. Do yo u think that COM project has a great ro le in changing your livelihood, and 

Environment? How? ___________ _ __ _ 

2. Is the distribution of beneti t and cost of COM projec t equ itab le and efficient wi th 

regard to the provision of ecosystem se rvict" amo ng the com mun ity? 

How? _______ _ 

3. How do yo u relate the COM project with poverty reduction/narrowing food gap? 

Oiscuss ion ________ _ 

4. To bring about effi cient and equitable PES what strategies need to be used(to 

scale up)? How? ______ _ 

S. Prioriti ze following Fac tors int1uencing equity and efficiency of PES using cdm 

project of outcomes (select top three and discussion ) 

• Land rights and tenure; other material or producti on rights 

• Market access 

• Pay ment and pricing mechani sms and equ ity 

• Institutions(cooperatives) 

• Governance 

• Local to global scales 

• Intermediaries 

• Parti cipation (and 'parti cipatory parity') 

• Informat ion and bargaini ng power 

6. Is there any inclusion and exclus ion problem wi th rega rd to eq ui table distri bution 

of the benefit among the individuals? 

7. Is the local household satisfied with the benefit'l And how the ind iv idual HH 

participate in the COM project (free riders)? 

8. How do property ri ghts and insti tutional setup . affect the effi ciency In the 

provision of service? 

9. What do you thi nk about ecosystem service demand ,md supp ly force with respect 

to signi ficant economic va lue to people's li velihood '! 

10. What are the signi ficant impac t of income from carbon trade in allev iating and 

reducing poverty with respec t to e ffi ciency and eq uity of PES with the CDM 

project'l (i. e. contribution of COM project in a lleviating poverty of the local 

households) . 
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