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ABSTRACT  

Biodiversity conservation and poverty alleviation are two of the major challenges 

faced by societies. Establishing protected areas (PAs) is considered as the main 

conservation strategy to protect biodiversity and natural ecosystems while providing 

benefits to local and global communities. In developing countries, such as Ethiopia, 

biodiversity conservation faces unique challenges, including poor management due 

to inadequate funding for PA management and resource use conflicts arising from 

local community’s dependency on PA resources. Furthermore, values embodied in 

biodiversity conservation are often poorly understood, recognised and are rarely 

integrated into development policies. Consequently, biodiversity is undergoing rapid 

degradation and loss. To prevent biodiversity loss and ensure the sustainable and 

equitable use, understanding the economic benefits of biodiversity conservation and 

finding mechanisms of sustainable funding are regarded as important priority for 

conservation actions. The Ethiopian government recognises these priorities and the 

need for effective PAs management that address biodiversity conservation benefits 

globally and the livelihood dependency locally. Despite existence of some research 

evidence on the economic values of biodiversity protection in South and East 

African countries, little is known about the values of biodiversity conservation in 

Ethiopia. This PhD thesis aims to investigate the economic values and preferences 

for biodiversity protection by taking the protection of the Ethiopian wolf as a case 

study, and to evaluate the impact of PAs on rural livelihoods in Ethiopia.  

The central objective of this thesis is to answer three research questions. First, what 

are international tourists willing to pay (WTP) for different conservation programs to 

protect the endangered Ethiopian wolf, Canis simensis, at the Bale Mountains 
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National Park (BMNP), Ethiopia? Second, what are the preferences of local residents 

for different conservation program designs, including direct financial incentives to 

protect the endangered Ethiopian wolf at BMNP? Third, what is the impact of PAs 

on the livelihoods of local residents? These research questions are answered using 

survey data collected from international tourists visiting the BMNP and from local 

residents living inside, adjacent to and outside national parks constituting three 

chapters as series of research papers. Chapters 2 and 3 are based on analysis of 

choice experiment data using Random Utility Model framework.  

The second chapter estimated international tourists’ WTP for different conservation 

programs such as increases in the area of habitat protected, population targets for the 

Ethiopian wolf, access to wolf habitat and establishing park recreational facilities 

using park entry fee as cost variable. The third chapter examines the trade-offs local 

residents are willing to make from management options for protection of the 

Ethiopian wolf defined by conservation program attributes such as increases in the 

area of habitat protected, population targets for the Ethiopian wolf, monitoring 

outposts, local participation in monitoring, and direct financial incentives to local 

residents. The fourth chapter implements a quasi-experimental design and Propensity 

Score Matching (PSM) method to analyse socioeconomic and biophysical data to 

analyse the impact of PAs, represented by Abijata Shalla Lakes National Park, 

Awash National Park, and Bale Mountains National Park), on local livelihoods. 

The findings of the second empirical chapter, based on a random parameter logit 

model, show that international tourists have positive values for a limited increase in 

the wolf population, increases in the area of habitat protected, and for unrestricted 

access to wolf habitat. Tourists’ WTP was up to US$ 5.82/day/trip for increasing the 

number of wolves from 200 to 250 but negligible beyond that. However, tourists 
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were heterogeneous their WTP for the wolf population. Prior visit experience to 

Ethiopian PAs and whether viewed other unique species inside the park influenced 

their WTP whereby those with such experience(s) have lower WTP than those who 

do not. It appeared that tourists are WTP to save the endangered species and hence 

the existence value seems to be the predominant motivation of their WTP. 

Using scale extended latent class modelling; the results of the third chapter suggest 

that there are two distinct preference classes of respondents for the Ethiopian wolf 

conservation programs. The first class comprises those who show no support for the 

conservation programs while the second class comprises individuals who prefer 

increases in the population of the Ethiopian wolf and are willing to receive direct 

financial incentives from wolf-related tourism. Proximity to the park and livelihood 

activities associated with park resources increases the probability of belonging to 

Class 2 that comprise predominantly agro-pastoralists. Addressing local livelihood 

needs and promoting alternative livestock management strategies, such as stall-feed 

system might help tolerance to and the recovery of the wolf population. 

In the fourth chapter, the main results suggest no evidence that PAs have negative 

effect on local livelihoods, measured by total household income and livestock income. 

Instead, compared to households outside PAs, those living inside PAs and in adjacent 

areas that share a border with PAs have higher incomes. The positive effect associated 

with household proximity to the park might be due to increased access to park 

resources. Such spatial heterogeneity effect on livelihood has implications in 

designing a well-targeted policy intervention in order to achieve better conservation 

outcome while addressing the livelihood needs of local communities.  
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In summary, this research provides important information for our understanding of the 

economic benefits and values of biodiversity conservation in Ethiopia. The research 

implies that to enhance management effectiveness of PAs, there is a need for 

developing improved conservation programs that target protection of unique and 

endangered species such as the Ethiopian wolf. It is also evident that such programs 

have public support and the potential to generate significant economic values, mainly 

from wildlife tourism. Understanding of the values of protecting unique species such 

as the Ethiopian wolf can help to create conservation awareness and a means of 

benefit-sharing arising from wildlife tourism, and hence reduce human-induced 

pressures on its population and natural habitats. Thus, incorporating such values into 

environmental conservation decision-making is crucial for prioritising conservation 

programs and in allocation of limited funds available for biodiversity conservation.  
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Chapter 1: Introduction  

1.1 Protected areas and biodiversity conservation  

Globally, biodiversity is under threat from increasing rates of species extinction due 

to human-induced habitat loss and fragmentation (Pimm et al. 2014). Establishing 

protected areas (PAs) is a key conservation policy to mitigate biodiversity loss 

(Chape et al. 2005; Jenkins and Joppa 2009). In the past two decades, there has been 

an increase in the number and extent of PAs. In 2003, there were 102,102 protected 

sites, covering 11.5% of the global land surface (Chape et al. 2003). These had 

increased to 209,000 sites covering 15.4% of the global terrestrial and inland water 

areas by 2014 (Juffe-Bignoli et al. 2014). Evidence suggests that PAs can maintain 

wildlife species population levels better than other management approaches, and also 

lessen human impacts on biodiversity (Taylor et al. 2011; Gray et al. 2016).   

Addressing the linkage between PAs and local livelihood needs has become a global 

environmental issue (Ghimire and Pimbert 1997; Ervin et al. 2010). The Fifth World 

Parks Congress (WPC) in 2003 developed the Durban Accord and emphasised the 

importance of considering people-park relationships in the efforts to conserve 

biodiversity and promote sustainable development (WPC 2003). Further, in 2010, 

the 192 State Parties to the Convention on Biological Diversity (CBD) adopted a 

strategic plan for biodiversity 2011 - 2020 and 20 Aichi Biodiversity targets to 

conserve biodiversity and ensure the sustainable and equitable use of natural 

resources (CBD 2010). Most notable is Target 11, which calls for “by 2020 at least 

17% terrestrial and 10% coastal and marine areas, especially areas of particular 
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importance for biodiversity and ecosystems services, are conserved through 

effectively and equitably managed, ecologically representative and well-connected 

systems of PAs and other effective area-based conservation measures, and 

integrated into the wider landscape and seascape” (CBD 2010). This target 

recognises the importance of effective management of PAs as an essential step 

towards achieving global conservation goals. Achieving effectively managed PAs 

depends on management inputs (e.g. such as governance, financial requirements). 

Although effectively managed PAs can conserve biodiversity and habitats, 

assessments of the socio-economic values of biodiversity and management 

effectiveness on social outcomes are also needed. On this, Juffe-Bignoli et al. (2014) 

argue that understanding the benefits of the conservation of biodiversity and 

ecosystem services, and the need to secure sustainable funding for PAs management, 

are key priority actions for the implementation of Aichi Target 11. These actions can 

also contribute to reducing direct pressures on biodiversity through raising awareness 

and promoting sustainable use. 

The contribution of biodiversity to sustainable development and the linkage of 

biodiversity conservation to poverty and human wellbeing have been widely 

recognised (Sachs et al. 2009; Ervin et al. 2010). Globally, PAs alone support the 

livelihoods of about 1.1 billion people, and forest-related income provides a 

significant share of their total household income (Mulongoy and Gidda 2008). 

However, the links between biodiversity and livelihoods are complex (Sachs et al. 

2009), and are dependent on several local factors (Kepe et al. 2004; Sanderson and 

Redford 2004). The first factor is the socio-economic context in which conservation 

is operating (Salafsky et al. 1999). Polasky (2008) argues that even if the goal of 

conservation is to protect biodiversity, the means to attain this goal are primarily 
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socioeconomic. This suggests that social and economic factors are crucial for 

achieving conservation success (Ghimire and Pimbert 1997). Evidence of assessment 

of the social and conservation outcomes of PAs show that those with positive 

livelihood benefits are more likely to have positive conservation outcomes (Oldekop 

et al. 2015). The second factor is social equity, especially distributional equity in PA 

conservation (Franks and Shreckenberg 2016). The issue of how costs of PAs are 

distributed and benefits are shared among stakeholders directly affects poverty 

alleviation (Franks and Shreckenberg 2016). If equity issues are not considered in 

PA management, it appears difficult for local people to participate in decision 

making and benefit-sharing from conservation policies that value biodiversity gains 

as well as socio-economic outcomes (Lele et al. 2010). 

In exclusionary national parks, if governance fails to balance the distribution of 

conservation costs and benefits, poor people would tend to over-utilise and cultivate 

the land designated for conservation (Adams et al. 2004). This often not only 

undermines effective conservation and the legitimacy of such conservation 

interventions (Lele et al. 2010), but also prevents economic development, and 

resource sustainability (Treves and Karanth 2003; Woodroffe et al. 2005). Hence, 

local resource-use conflict is, perhaps, one of the most pressing problems facing 

conservation policies (Dickman 2010). This situation demands appropriate conflict 

management strategies and well-designed conservation programs focusing on the 

ability of conservation to contribute to livelihoods and minimise economic costs to 

local people while achieving conservation goals (Dudley and Stolton 1999; Redpath 

et al. 2013).  

In this context, for conservation programs to become successful, they need to offer 

economic benefits to local stakeholders. Salafsky and Wollenberg (2000) developed 
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a framework for defining the linkage between livelihood and conservation and 

suggested two linkages. The first is an indirect linkage where the local people use 

natural resources in buffer zones of PAs. The second is a direct linkage of 

livelihoods and conservation in which local people are incentivised mainly through 

ecotourism activities. Directly linked conservation benefits can potentially offset 

costs incurred by the local people, and promote sustainable use of biodiversity. For 

example, wildlife tourism revenue from large carnivores such as African wild dog 

conservation in South Africa can help offset local economic costs imposed and 

enhance support for conservation (Lindsey et al. 2005). In other cases, when rural 

communities have access to and control recreational resources, both wildlife and 

these communities have often benefited. For example, Zimbabwe’s CAMPFIRE 

program for wildlife management benefited 120,000 households through hunting and 

photographic safaris (Frost and Bond 2008). Such studies shed light on conservation-

livelihood linkages as well as the need for a better understanding of case-specific 

socioecological systems to help design well-targeted conservation plans (Polasky 

2008).  

People’s preferences, attitudes and their values for biodiversity as well as features of 

conservation programs may depend on the context of biodiversity conservation. The 

Economics of Ecosystems and Biodiversity (TEEB), a global initiative, argue that 

recognising and capturing the values of biodiversity has been useful for making 

informed decisions that is beneficial to both better human wellbeing and 

conservation goals (TEEB 2010). However, in developing countries including 

Ethiopia, data on biodiversity values are often limited (Christie et al. 2012).  

Consequently, biodiversity is often undervalued resulting in unsustainable use or 

destruction of ecosystems. Thus, failure to consider the economic values of 
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ecosystems and biodiversity protection in the development agenda has been a 

significant factor in their continuing loss and degradation (Millennium Ecosystem 

Assessment 2005). To fill this gap, this research investigates the values and 

preferences of the public for different conservation program attributes to protect the 

endangered Ethiopian wolf, and also to investigate the effect of PAs on local 

livelihoods in Ethiopia. 

In  developing countries, besides scarcity of information on the economic values on 

biodiversity, evidence on the socioeconomic impact of PAs is also somewhat mixed. 

PAs can impose costs (Hall et al. 2014; West et al. 2006), but can also provide 

benefits (Naido et al. 2011). Some local communities recognise beneficial ecosystem 

service provisions from PAs (Allendorf and Yang 2013), while others consider 

establishment of PAs is a burden to them due to access restrictions to natural 

resources or social displacement (Brockington et al. 2006). Even some argue that PA 

establishment could conflict with goals of poverty alleviation if such policies fail to 

take account of the link between conservation needs and that of poverty alleviation 

(Adams et al 2004). Cognisant of this, the impact of PAs on local livelihoods gained 

formal attention globally by the Convention on Biological Diversity (CBD) during 

the Rio Summit in 1992 (Pullin et al. 2013). The World Park Congress (WPC) in 

2003 also called for ‘‘the development of knowledge and understandings of the 

impacts of PAs on the livelihoods of the rural poor’’ (WPC 2003). Since then 

empirical studies on the impact of PAs in conservation literature increased 

considerably (Baylis et al., 2016). However, the social impacts of PAs are contested. 

Several studies found that PAs are positively associated with household income, 

consumption, and livelihood diversification (Sims 2010; Foerster et al. 2011; 

Richardson et al. 2012; Baird and Leslie 2013) or no clear impact on infant mortality 
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rates (De Sherbinin 2008). Few other studies documented the negative effects of PAs 

establishment on local people (Ferraro 2002; Duan and Wen 2017).  

Recently, scholars have conducted systematic reviews of the effect of PAs on 

various aspects of human well-being (Pullin et al. 2013; Baylis et al. 2016). Pullin et 

al. (2013) found that most previous studies use traditional approaches of evaluating 

the impact of PAs by comparing economic and social outcomes of people living 

inside and outside PAs and hence were insufficient to draw inferences about the 

impact of PAs on human well-being. Further, these reviews point to the limited 

evidence of the impact of conservation policy instruments. After 2010, there has 

been a surge in recent research evaluating the impact of policy instruments specific 

to conservation using rigorous quantitative methods and research designs. Such 

empirical studies focussed on national parks and wildlife sanctuaries or on all 

categories of PAs including multiple uses management approaches of protected areas 

(Andam et al. 2010, Sims 2010; Robalino and Villalobos 2015). However, overall, 

PAs in Latin America has arguably received the most attention (Schleicher 2018) 

suggesting the need for more context-based information from other regions. This 

thesis contributed to this literature by investigating the impact of PAs in Ethiopia 

from Africa where wildlife conservation intertwined with livelihood needs of local 

people at highest level. 

1.2 Biodiversity valuation and impact of protected areas  

Arresting or slowing down continued biodiversity decline through effective 

conservation while promoting sustainable use requires informed decisions. Two 

critical issues are highly relevant to make informed decisions. The first issue is 

mainstreaming the economic values of biodiversity and their ecosystem services, and 
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the second issue is evaluating how biodiversity conservation policies are linked to 

specific social impacts, both negative and positive (TEEB 2010; Oldekop et al. 

2015).  

The first issue emphasises the importance of economic valuation. There is increasing 

recognition of the need to account for biodiversity values by policymakers both 

nationally and globally. Globally, the CBD encourages parties and governments that 

‘economic valuation of biodiversity and biological resources is an important tool for 

well-targeted and calibrated economic incentive measures’ and encourages the 

Parties to ‘take into account economic, social, cultural, and ethical valuation in the 

development of relevant incentive measures’. Such valuation, however, is difficult to 

conduct, as monetary values of biodiversity are not revealed in the market. 

Economists have developed Non-Market Valuation (NMV) methods to derive 

economic values by eliciting public preferences (Pearce and Morgan 1994). The two 

common approaches used for this purpose are revealed preference (RP) and stated 

preference (SP) methods. RP methods such as the travel cost are indirect approaches 

that elicit preferences from actual and observed market-based information to value 

recreational uses (Mayer and Woltering 2018). SP methods allow for the estimation 

of non-marketed public goods including environmental amenities (Bateman 2002). 

The methodology depends on public surveys based on hypothetical market to elicit 

people’s preferences to choices and or their willingness to pay (WTP) rather than 

revealing their choices in actual market transactions (Carson 2012). These methods 

have been increasingly applied in environmental valuation over the last several 

years, with a few alternative methods (Bateman 2002; Hanley et al. 1998). The two 

common SP methods are contingent valuation method (CVM) and choice modelling 

(CM). The choice modelling techniques comprise four variants such as choice 
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experiments (CE) which provide a choice between two or more alternatives; 

contingent ranking (which involve ranking  a series of alternatives); contingent 

rating (this assumes rating the alternative scenarios); and paired comparisons 

(requires scoring pairs of scenarios) (Hanley et al. 2001). The CE approach differs 

from CVM in that respondents are asked to choose among several alternative 

management options defined by attributes of environmental good instead of directly 

asking WTP values (Adamowicz et al. 1998). CE has been widely used in policy 

analysis and is consistent with welfare estimation (Hanley et al. 2001) including 

preservation values of a single or multiple threatened and endangered species 

(Adamowicz et al. 1998; Lew et al. 2010).  

The second issue important for biodiversity conservation is measuring the impact of 

PAs on socioeconomic outcomes. While biodiversity generates significant economic 

benefits at the national and global level, disproportionate parts of the costs of their 

protection can be borne locally (Ferraro 2002). To ensure the effectiveness of 

conservation intervention and avoid any local costs, scholars and practitioners have 

advocated applying the evidence-based approach to evaluate impacts of 

environmental interventions and policies (Hockings et al. 2006). Past studies on the 

impact of PAs on local people focused on either ex-ante predictions of social impacts 

or ex-post measures of welfare or on understanding the benefits and costs to local 

communities (Wilkie et al. 2006; Pullin et al. 2013). Such studies provide very little 

information on causal inference regarding the impact of PAs (Naughton-Treves et al. 

2011). Additionally, a recent evidence shows a mix of positive and negative effects 

of PAs on human well-being (Pullin et al. 2013). Consequently, there have been 

calls for more rigorous impact evaluations (Ferraro and Hanauer 2014; McKinnon et 

al. 2016).   



Chapter 1 Introduction 

9 
 

Further, accurately measuring the impact is challenging because PAs are not 

randomly located; instead, they are mostly established in remote areas unsuitable for 

agriculture, with relatively low deforestation pressure and high levels of poverty 

(Andam et al. 2010). Current advances in impact evaluation with appropriate designs 

and rigorous analysis can contribute to better understand the environmental and 

social impacts of environmental programs (Ferraro and Hanauer, 2014). Such 

designs allow to address the methodological challenges and compare outcomes with 

the interventions by establishing credible counterfactual scenarios and hence 

measures causal effects. Researchers assess the impact of biodiversity interventions 

by comparing potential outcomes in areas with and without exposure to a 

biodiversity policy instrument, or before and after implementation of such 

instruments (Karousakis 2018; Wilkie et al. 2006). ‘With–without’ analyses assumes 

that areas with the biodiversity policy are similar to those in the absence of the 

policy in their expected outcomes given similar observable characteristics that affect 

outcomes including accessibility, suitability for agriculture, and proximity to 

markets, main roads and public centres (Karousakis 2018). For such credible 

analysis, quasi-experimental designs can construct a comparison group through 

various methods such as matching, instrumental variables, and difference-in-

difference (Gertler et al. 2016).  

Matching methods, of which propensity score matching is the most common 

approach, are widely implemented in health sciences, have been increasingly 

adopted in conservation policy appraisal to estimate causal effects of PAs (Ferraro 

and Hanauer 2014). The methods construct a control group that is similar as much as 

possible to a treatment group based on observed characteristics (Rosenbaum and 

Rubin 1983). The matched control group approximates the counterfactual, and the 
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effect of the intervention is estimated as the difference between the average 

outcomes of the two groups (Rosenbaum and Rubin 1985). In this way, the matching 

addresses selection bias due to observables and assumes that there are no other 

unobserved characteristics (Rosenbaum and Rubin 1983). The underlying 

assumption is known as unconfoundedness, the selection on observables or 

conditional independence (Rosenbaum and Rubin 1983). Matching methods are used 

to measure the net effects of PAs, such as national parks, on socioeconomic 

outcomes (Miranda et al. 2016). For example, if the objective is to understand the 

impact of PAs on human livelihoods, matching compares households that depend on 

PA resources and those that do not (Clements et al 2011; Agrawal 2014) or analyse 

the impact of proximity to PAs (Naidoo et al. 2019). 

1.2.1 Stated preference choice experiments and valuation of species 

In order to estimate the monetary value of biodiversity, economists use the Total 

Economic Values (TEV) framework (Krutilla 1967). Researchers and practitioners 

have been increasingly applying SP methods of non-market valuation, including 

choice experiments (CEs) to understand the public preferences for conservation 

programs and for valuation of species in different contexts. For example, CEs have 

been used to assess tourists’ preferences of recreational use values for ecotourism 

and biodiversity conservation (Naidoo and Adamowicz 2005; Di Minin et al. 2013; 

Hausmann et al. 2017). Such valuation studies focused mostly on charismatic 

species, such as the African ‘big five’ game species (namely, lion Panthera leo, 

leopard Panthera pardus, elephant Loxodonta Africana, buffalo Syncerus caffer, 

Rhinos both black rhino Diceros bicornis and white rhino Ceratotherium simum). 

They found that tourists preferred and were willing to pay to view these species. 

Additionally, CE studies also showed that tourists were heterogeneous in their 
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viewing preferences for species and this is influenced by their viewing experiences 

and socioeconomic status (Di Minin et al. 2013), the presence of tourist facilities 

(Naidoo and Adamowicz 2005), and population levels of species (Jacobsen et al. 

2012). For example, visit experience influences the interests of tourists for wildlife 

safaris in African PAs with more experienced visitors preferring a broader list of 

species while less experienced ones were mainly interested in the megafauna (Di 

Minin et al. 2013). On the other hand, evidences also showed that tourists interest in 

less charismatic species and landscapes (Hausmann et al. 2017). Often, most 

preferred species are prone to extinction and human disturbance (Lindsey et al. 

2007), requiring collaborative approaches with the local community to effectively 

conserve such species (Redpath et al. 2017). 

CE studies have also been used to evaluate local residents’ preferences for 

management options and conservation programs to secure the survival of species. 

These include valuation of policy programs that target the population of species and 

improvements of Endangered Species Act (ESA) listings level in the US (Wallmo 

and Lew 2011), increasing the chances of  endangered populations survival in 

Poland (Bartczak and Meyerhoff 2013), and enhancing populations beyond the 

survival level in Sweden (Jacobsen et al. 2012). In most cases, these studies found 

overall support for an increase in the population of endangered species, despite 

evidence of preference heterogeneity. Researchers also showed that an increase in 

the population of a species had positive economic benefits, but at a diminishing rate. 

For example, the WTP for the endangered Steller sea lions increases with population 

improvements until the population surpass the status quo and beyond that, the WTP 

levelled off (Lew et al. 2010). 
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CE methods have also been used to investigate preferences of local residents for 

species conservation programs. Harihar et al. (2015) in their study of preferences for 

resettlement programs in the transhumance dominated pastoralist community in 

Southern India found that residents preferred provision of alternative livelihood 

means away from Tiger conservation site. Another study in the USA that examined 

the trade-offs also showed preference for direct compensation payment encourage 

cattle ranchers’ participation in Florida panther recovery (Kreye et al., 2017). Such 

studies have significant relevance for species conservation in human-dominated 

areas, and large carnivores protection in particular, where perceived conflicts exist 

with human livelihoods due to competition for local land use. However, the values of 

biodiversity and ecosystem services may vary according to the ecological settings, 

and socioeconomic and cultural contexts (TEEB 2010). Using CEs, this research 

aims to contribute to our understanding of the values and preferences of tourists and 

local residents for different conservation programs to protect endangered species in 

Ethiopia context. 

1.2.2 Impact of biodiversity conservation on livelihoods 

Governments and non-governmental agencies need to consider on how to maximise 

benefits and reduce costs of species conservation. For this WPC recommends 

“improving knowledge and understanding of linkages between PAs and poverty 

reduction, and specifically the impact of PAs on the livelihoods of the rural poor” 

(WPC, 2003). Since then a growing body of empirical studies examine the impacts 

of PAs using rigorous quantitative approaches. Studies based on matching analysis 

have focused on the impact of PAs on different socioeconomic indicators such as 

poverty rate, local wages, household income, and local wealth (Andam et al. 2010; 

McNally et al. 2011; Naughton-Treves et al. 2011; Ferraro and Hanauer 2015; 

https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/topics/economics-econometrics-and-finance/payment-system
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Robalino and Villalobos 2015). These studies found a mix of positive and negative 

impacts of on the outcomes and were highly context-dependent across countries. For 

example, Andam et al. (2010) showed that nature reserves and national parks in 

Thailand reduce poverty in nearby districts/localities compared to those localities 

farther away from the PAs. Analysis at the household level also suggested that  

national parks in Costa Rica have increased the local wage of nearby households, 

with the highest increase found at the entrance sites (Robalino and Villalobos 2015). 

Similarly, PAs that allow multiple resource use in Cambodia had improved the 

livelihoods (increased rice harvests) for households inside PAs, and this positive 

effect might be due to the availability of land, and diverse livelihood means from 

NTFP (Clements et al. 2014).  

In contrast, other studies found that all PAs with different management regimes 

(both strict cosneravtion areas and multiple use purposes) had either no effect on a 

range of poverty measures, including total household income in Peru (Miranda et al. 

2016). Nature resrves in china had a negative impact on household incomes (Ma et 

al. 2019). Despite the need for well-targeted policy, such studies are scarce in the 

conservation literature (Baylis et al. 2016). Furthermore, the existing studies are 

geographically restricted to understand patterns in PAs impact and hence inform 

policy making. Consequently, there have been calls for additional case studies on a 

country-by-country basis to help design appropriate conservation policy that can 

improve human welfare (Ferraro and Hanauer 2014). Hence, one of the objectives of 

this thesis is to contribute to the literature on PAs impacts from a developing 

country’s context by looking at whether the PAs contribute to rural livelihoods or 

impose a cost on local people in Ethiopia. 
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1.3 Study context, research questions and framework and 

methods 

1.3.1 Study context and problem statement  

Ethiopia is a suitable case to study the intricate linkage of biodiversity conservation 

values to human wellbeing. The significance of Ethiopia in terms of biodiversity has 

been recognised through Conservation International’s Biodiversity Hotspots due to the 

high level of endemic species and a significant proportion of threatened species 

(Williams et al. 2005). Most notably, Ethiopia hosts about 860 bird species (16 of 

which are endemic) and 279 mammal species (of which 35 are endemic) (EBI, 2014). 

Most species exist in protected areas. More than 40 PAs, covering about 16.4% of the 

country’s total area, are designated as systems of ‘wildlife conservation areas’ and 

have been created primarily to protect the country’s biodiversity, ecosystems, and 

ecological processes. In principle, PAs and national parks in particular prohibit ‘all 

kinds of human use’ (e.g. settlement, crop farming, grazing, exploitation of natural 

resources and others) except for limited ecotourism, which contributes little to the 

local economy (Jacobs and Schloeder 2001; VanZyl, 2015).  

With a population of about 105 million people, Ethiopia is the second most populous 

country in Africa and has a high poverty rate (29.6%  living below the national poverty 

line in 2011) (World Bank, 2017). About 85% of its population live in rural areas and 

their livelihood is highly dependent on natural resources such as on land for crop 

farming, livestock grazing and on extractive use of forest resources (USAID 2008). 

Associated with increased livelihood demands, such land use changes including the 

land assigned for widllife  protection has led to degradation and habitat loss, and thus 

threatening the survival of many wildlife species within PAs (EBI, 2014). This is 
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exacerbated by two key issues that constrain the success of PAs (UNDP-GEF 2008). 

First, poor management strategies exclude local communities in PAs governance. This 

creates a lack of understanding and poor linkage between local communities and PA 

officials and subsequently leads to local resource use conflicts (Jacobs and Schloeder 

2001). Furthermore, conservation benefits accrued from PAs (mainly from hunting 

and ecotourism) have been under the federal government’s de facto monopoly and 

have neglected the needs of local livelihoods (Teferra and Beyene 2014). Second, 

there is inadequate funding for PAs management to support biodiversity conservation 

which is a common barrier to most PAs in developing countries (Bruner et al. 2004). 

Ethiopian PAs largely depend on limited government funds receiving approximately 

US$0.8/ha/year that covers only 10% of the budget needed for basic PA management 

(Van Zyl 2015). This limits the management capacity of PAs. Overall, the inputs to 

effective PA management remain inadequate to deliver both biological and 

socioeconomic outcomes. 

In the recent past, however, the government of Ethiopia has taken progressive steps 

to improve the management of biodiversity conservation. At the centre of this is the 

project on Sustainable Development of the Protected Area System of Ethiopia 

(SDPASE), which aims to effectively safeguard biodiversity, ecosystems, and 

ecological processes from human pressures. Additionally, PAs have been targeted to 

significantly contribute to economic development, both locally and nationally. To 

achieve the aims of the project, two strategies have been put in place: mainstreaming 

PAs in a development framework and across relevant sectors and evaluating 

sustainable financing mechanisms that contribute to PA budgets. At the federal level, 

the PA system has been integrated with the Sustainable Development and Poverty 
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Reduction Program (SDPRP-II) — a strategy with an agricultural and rural-focus 

that acknowledge the value of PA (UNDP-GEF 2016).  

An important step to this is understanding the benefits and economic values that PAs 

have for society. Recent studies on the economic values of PAs ecosystem services 

put the economic values of PAs at US$ 325 million/year with the largest contribution 

to watershed protection services (42%) followed by harvesting of natural resources 

(21%) and livestock grazing (18%) while tourism and recreation services forms only 

a small contribution (8%) (Van Zyl 2015). Despite its lowest contribution, 

ecotourism remains a potential market for PAs in Ethiopia (Van Zyl 2015). If 

appropriately developed with effective funding, annual ecotourism revenue is 

projected to rise sharply from Ethiopian Birr (ETB) 630 million (about US$31.5 

million) in 2016 to ETB 2.8 billion (about US$ 140 million) in 20 years (Van Zyl 

2015). Cognizant of this, PAs have been linked to the tourism sector through the 

Ethiopian Sustainable Tourism Master Plan (2015 – 2025), and have been 

considered a key marketing strategy to attract tourists and increase tourism revenue 

(United Nations- Economic Commission for Africa 2015). For this, the Wildlife 

Tourism Marketing Strategy of PAs has focused on two actions, enhancing the 

appeal of existing tourism products such as unique wildlife, for example, the 

Ethiopian wolf, and tourism development (EWCA 2013).   

Research shows that wildlife tourism has the potential to provide financial and 

political support for biodiversity conservation (Buckley 2013; Balmford et al. 2015). 

Charismatic species, because of their appeal, can play a significant role in raising 

public awareness for conservation (Skibins 2015) and generating tourism income 

that can significantly contribute to offset inadequate PA funding (Buckley et al. 

2012; Buckley et al. 2016). Further, conservation of threatened species has become 
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increasingly reliant on such funding sources, especially to those PAs in Africa 

(Buckley et al. 2012). However, in many developing countries including Ethiopia, 

PAs remain below their capacities, in terms of both receiving large number of 

visitors and generating wildlife tourism income (Balmford et al. 2015). PA managers 

often rely on a few charismatic species as a marketing strategy to promote 

ecotourism (Skibins 2015). An important step is, understanding people’s preferences 

and values for biodiversity, which is crucial to design effective ecotourism strategies 

(Buckley 2013). Such empirical evidence on the values of species conservation and 

wildlife tourism attractions in Ethiopia is lacking. Thus, a better understanding of 

these values of PAs is critical in informing the potential for benefit-sharing with 

local communities under sustainable use of biodiversity so that conservation goals 

align with development priorities. 

1.3.2 Research questions and theoretical framework  

The overall purpose of this thesis is to investigate the economic values of 

biodiversity protection and conservation programs and evaluate their livelihood 

impacts to inform conservation decision-making in Ethiopia. This objective is 

achieved by answering the following three research questions.  

1. What are international tourists willing to pay (WTP) for different conservation 

programs to protect the endangered Ethiopian wolf, Canis simensis, at Bale Mountains 

National Park, Ethiopia? 

In this research question, tourists’ preferences are investigated, and estimates of WTP 

values for different conservation programs to protect the endangered Ethiopian wolf 

at the park are genearted. The presence of any heterogeneity in preferences for the 

conservation programs especially for the programs that target increasing the 
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population of the wolf, and the factors that influence tourists WTP values is also 

investigated. 

2. What are the preferences of local residents for different conservation program 

designs including the provision of direct financial incentives to protect the endangered 

Ethiopian wolf at Bale Mountains National Park, Ethiopia? 

Using a survey of the households living inside, adjacent, and outside the park, the 

preferences of local residents for various conservation program design features is 

investigated. The presence of heterogeneity in preferences among the local residents 

and the factors that influence the preference class membership were also examined 

to help inform a targeted policy intervention.  

3. What is the impact of PAs on the livelihoods of local residents? 

This research question evaluates the impact of PAs on the livelihood of rural 

residents within and nearby PAs in comparison with those living outside the parks by 

using two livelihood indicators: total household income and livestock income.  

The theoretical framework in Figure 1.1 shows a graphical illustration of the linkage 

of PAs that constitute ecosystems and biodiversity to human wellbeing. It also 

covers the research questions addressed in this study. Central to the framework is 

that PAs, primarily established to achieve ecological goals, play a significant role in 

providing ecosystem services which in turn are translated into benefits and values 

that contribute to human wellbeing both locally and globally (Millennium Ecosystem 

Assessment 2005; TEEB 2010). The TEEB framework identified three types of 

benefits and values1, of which economic benefit is one of them (De Groot et al. 

                                                           
1 According to TEEB the benefits associated with ecosystems service can have three values 

and economic, socio-cultural, and ecological values (De Groot et al. 2010).   
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2010). The framework shows that human wellbeing can be measured based on 

indicators of human livelihood and people’s willingness to pay to secure protection 

of species, the Ethiopian wolf in this case. The WTP measures and the trade-offs 

people are willing to make for different management options, in turn, reflect 

individuals' preferences and their values. Overall, valuing ecosystem services 

provides useful information that can help make better decisions, resulting in 

designing better conservation programs relating to protection of the endangered 

species and management of PAs. 

Using a non-market valuation (NMV) technique, research question 1 estimates 

tourists’ willingness to pay for various conservation programs to protect the 

Ethiopian wolf at the BMNP. Furthermore, knowledge of institutional and local 

people values and preferences is crucial in the process of policy design and 

implementation to improve understandings with conservationists and other 

stakeholders (Figure 1.1). For this, research question 2 addresses the preferences of 

local residents and the trade-offs they are willing to make for different conservation 

programs including financial incentives from wolf tourism. Finally, research 

question 3 investigates the impact of PAs on local livelihood to help disentangle how 

PAs and local communities’ livelihoods are linked.  

Overall, understanding the trade-offs and the economic values of protection of the 

endangered species from this study can help to inform policy decisions and design 

socially acceptable conservation programs and management strategies for 

biodiversity conservation in Ethiopia.  
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Figure 1.1. Theoretical framework of the study.  

The framework is adapted from Potschin and Haines-Young (2011) and modified based on 

TEEB (2010). The grey shaded parts of the framework show the focus of research questions 

1 to 3 (RQ1-3) for this research. 

1.3.3 Study areas 

This research focuses on three Ethiopian national parks: Bale Mountains National 

Park (BMNP), Awash National Park (ANP), and Abijata Shalla Lakes National Park, 

(ASLNP) which are part of the Ethiopian PA systems (Figure 1.2). We have chosen 

these parks because they are among the most significant conservation areas for 

endemic and IUCN red-listed mammal and bird species and are listed as Important 

Bird and Biodiversity Areas (BirdLife International 2019). These national parks 

differ in their ecological systems. The BMNP (2150 km2), created in 1970, 

represents the afroalpine and sub-afroalpine dry evergreen montane forest and 

evergreen scrub (ranging 1500-4377 meters in elevation). It is part of the Eastern 

Afromontane biodiversity hotspot within the 34 global biodiversity hotspots because 
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it hosts significant number of endemic species (Williams et al. 2005), including the 

charismatic Ethiopian wolf (Canis simensis) — the rarest canid in the world and a 

flagship species of the Afroalpine ecosystem (IUCN/SSC Canid Specialist Group 

2011).  

The ANP (756 km2), which was established in 1965, is one of Ethiopia’s earliest 

national parks (Jacobs and Schloeder, 1993). It is situated at an altitude of 705 

meters in the Eastern part of Ethiopia (Figure 1.2). It is a home to several mammals 

(e.g. Beisa oryx, Lesser kudu, Soemmerring’s gazelle and Swayne’s Hartebeest) and 

467 species of birds six of which are endemic (Jacobs & Schroeder, 1993). 

Established in 1970, the ASLNP has an area of 887 km2, of which 482 km2 is 

covered by the two Lakes Abijata and Shalla. The park was primarily established to 

protect unique birds that used these lakes. It is located within the Ethiopian rift 

valley at altitude of 1540 to 2075 meters. The vegetation cover of both ANP and 

ASLNP is dominated by dryland Acacia commiphora and woodland (UNDP-GEF 

2008). BMNP and ANP were officially gazetted in 1969 and 2015, respectively, 

while ASLNP has not been gazetted. 
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Figure 1.2. Map showing study areas: National Parks in Ethiopia.  

1.3.4 Data and methods 

This study used cross-sectional survey data collected from rural areas within and 

around the study national parks in Ethiopia from November 2016 to February 2017. 

Two survey datasets were collected: one from international tourists (hereafter 

‘tourists’) and one from local residents. Tourists’ survey was conducted with 

tourists, who visited BMNP — one of the main destinations for ecotourism in the 
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country. Survey participants were randomly selected at the park’s main entrance 

where any park visitor should report on arrival, and leave though after their visit. 

Selected tourists were given the survey after they finished their park visit so that they 

can fill it on-site or at their accommodation sites for later collection. The 

questionnaire was designed in English. It consisted of the introductory page that 

includes the ethical integrity information, and three main sections. The first section 

included questions regarding environmental attitudes, trip purpose and 

characteristics, visit activities inside the park and park management issues. The 

second section presented the choice experiment questions and the third asked 

respondents’ socio-demographic data.  

For the residents’ survey, data were collected from households living in seven 

districts in rural areas of Ethiopia namely: Delo Mena, Goba, Dinsho, Adami Tulu 

Jido Kombolcha, Arsi Negelle, Fentalle and Awash Fentalle in the Oromiya and Afar 

regional states. Sample households were selected from each district based on a 

stratified random sampling approach. First, 23 study kebeles located inside, adjacent 

to and outside the parks were selected with the help of topographic maps and park 

officials. Kebele is the lowest administrative unit comprising a group of households 

living within defined geographical boundaries in rural areas in Ethiopia. Second, a 

total of 665 households practising a range of livelihood activities such as mixed 

agriculture (crop and livestock production), agro-pastoralists, or pastoralist were 

randomly selected. These households were surveyed for socioeconomic and 

biophysical data compiled using ArcGIS v.10, and geo-referenced. The survey 

questionnaire included questions in four sections: (i) socioeconomic and 

demographic characteristics; (ii) incomes from forest products use (e.g. firewood, 

wood for charcoal, forest coffee and other NTFPs); (iii) incomes from farm, non-
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farm and remittances; and (iv) physical assets including house and livestock. In 

addition to these, surveyed households within the BMNP area did choice experiment 

(CE) survey. They were presented with hypothetical management options to choose 

and make trade-offs among a range of conservation program attributes to protect the 

Ethiopian wolf at BMNP. For the CE task, a fractional factorial design was 

employed to form choice profiles from which CE sets were constructed. Fractional 

factorial experimental design help to selectively reduce the size of an experiment 

while at the same time limiting the critical information that might be lost from not 

carrying out all possible combinations of the levels of the attributes under 

study.Before implementation of  the survey, the survey instruments were enriched 

with input from the park officials, and pre-tested. Further, the Human Research 

Ethics Committee of the University of Western Australia has approved the survey 

(RA/4/1/8558) after formal permission was obtained from the Ethiopian Wildlife 

Conservation Authority and the National Parks administration. The PhD candidate 

and well-trained university graduate enumerators, who were native to the study areas 

and experienced in survey data collection, administered the survey using face-to-face 

interviews. 

The two different surveys were designed to answer the three research questions that 

were analysed using economic modelling approaches. A Random Utility Model 

(RUM) framework was used to analyse CE data to answer research questions one 

and two. To answer research question one, a random parameter logit model was 

estimated to analyse tourists’ CE data. The local residents CE data collected at 

BMNP was analysed using a scale extended latent class choice model to answer 

research question two. Regarding research question three, residents’ survey data 

collected from the three parks (ANP, ASLNP, and BMNP) was analysed using 
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Propensity Score Matching (PSM) method. A detailed description of the study sites, 

research design, methods description, and models specifications are provided in each 

of the respective chapters of this thesis. Furthermore, the survey questionnaires of 

tourists and residents are attached at the end of this thesis in Appendix D. 

1.4 The significance of the study 

This PhD thesis provides important information on the values and preferences for 

conservation of the Ethiopian wolf and the socioeconomic context in which its 

conservation operates. It provides information that could contribute towards 

incorporating socio-economic values into conservation decision-making, prioritising 

conservation programs, and allocation of limited funds available to implement such 

programs. This research employed two methodological approaches: non-market 

valuation of biodiversity protection using choice experiments and an impact 

evaluation of PAs on livelihood outcomes using quasi-experimental design and 

matching methods. Such systematic studies that examine the values of protecting 

endangered species, and the link between PAs and local livelihoods in Ethiopia have 

not previously been conducted. The results of this study will offer an empirical 

insight for enhancing management of PAs to improve local livelihoods while 

achieving conservation outcomes.  

Ethiopia is unique in its socio-political history and contrasts with other East-and 

South-African countries as it has experience of a more limited influence from 

colonial-era natural resource conservation policies. Much research on the valuation 

of biodiversity including endangered species and their conservation programs has 

been devoted to East- and South-African nations, which have a well-developed 

ecotourism sector. What is lacking from the literature is information on the economic 
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values, and impact of, biodiversity conservation programs in countries such as 

Ethiopia that have less developed ecotourism but are rich in biodiversity. The current 

research contributes to filling this research gap. 

Coincidently, this research has been carried out at the time when the Government of 

Ethiopia is mainstreaming biodiversity conservation into development plans under 

the project on Sustainable Development Protected Area System in Ethiopia 

(SDPASE). For this, EWCA, the Ethiopian wildlife conservation authority, is 

seeking to achieve a better understanding of the costs and benefits of biodiversity 

conservation to develop sustainable financing mechanisms for PAs while taking into 

account the preferences of stakeholders for management actions both locally and 

globally (specifically for international tourists). Overall, understanding the economic 

values of endangered species and biodiversity conservation, in general, is crucial for 

conservation planning and for incorporation biodiversity values into national 

accounting. 

1.5 Thesis outline 

This thesis is structured as a series of papers. It includes five chapters, of which 

chapters 2, 3 and 4 are empirical research papers with their own introduction, 

methodology, results, discussion, and conclusion sections. Chapter 1 presents the 

introduction. Chapter 5 presents a discussion on the main findings of the empirical 

research papers. 

Chapter 1 of this thesis introduces the context of the research leading to the 

overarching objective of the study. It contains the background information on 

biodiversity conservation and applications of non-market environmental valuation 
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methods (e.g. stated preference choice experiments) and evaluation of the impact of 

biodiversity conservation policy on socioeconomic outcomes based on matching 

techniques. This chapter also defines the research context, problem statement, study 

areas, and outlines the theoretical framework within which the research questions fit, 

to achieve the overall objective of the study.  

Chapter 2 answers research question 1 on the economic values of protection of 

endangered species, with the Ethiopian wolf as a case study. This chapter presents 

estimates of the willingness to pay (WTP) for different conservation programs that 

include both environmental and recreation services programs, designed to protect the 

Ethiopian wolf at Bale Mountains National Park, Ethiopia. A random parameter logit 

(RPL) model that addresses the heterogeneity in preferences is used to analyse CE 

data collected from international tourists who visited the park. Our result suggested 

that protection of the Ethiopian wolf can generate substantial economic values. The 

RPL model also analyses the factors that influence tourists’ WTP for conservation 

programs that target increases in the Ethiopian wolf population. Results to this and 

the heterogeneity in preferences are also discussed in chapter 2. 

Chapter 3 answers research question 2, and investigates the preferences of local 

residents for management options defined by conservation program design attributes 

to protect the Ethiopian wolf at BMNP. It also uses the CE, and a Scale Extended 

Latent Class Models (SELCM), that addresses preference heterogeneity. 

Specifically, it explores the trade-offs respondents are willing to make among 

different conservation programs, including direct financial incentives that aim to 

motivate residents support for conservation and reduce illegal resource use. The 

results show the presence of preference heterogeneity among respondents, which 
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belong to two classes. The respondents in class one prefer conservation programs 

that increase wolf population and in receiving direct financial incentives, while the 

respondents in the second class are ambivalent to such programs. Overall this 

chapter presents an analysis of people’s preferences and values for the proposed 

conservation programs in the context of management of conflicts between local land 

use and species protection. 

Chapter 4 presents the results on the evaluation of impact of PAs on the livelihoods 

of local people living within and adjacent to PAs. It uses a quasi-experimental design 

and Propensity Score Matching to control for those factors that jointly influence the 

establishment of PAs and socioeconomic outcomes. The impact of PAs on two 

livelihood outcomes, total household income, and livestock income are presented. 

The findings presented in this chapter suggest that there is no evidence that PAs have 

negative effect on local livelihoods. Instead, PAs increase the household incomes. 

This chapter also discusses the context in which this finding should be considered 

and the implication for future conservation policy in Ethiopia.   

The last chapter, Chapter 5, summarises the main findings of Chapters 2, 3 and 4 and 

the overall research findings linking them with policy implications. This chapter also 

puts forward the overall contribution of the thesis in designing effective conservation 

policy and understanding the socioeconomic values into the design and management 

of protected areas in a developing county context. Finally, the limitations of the 

study related to the data and the methods used are discussed, including future 

research directions.  
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Chapter 2: Paper-1 What are tourists’ 

willingness to pay for securing the 

survival of a flagship species? The case of 

protection of the Ethiopian wolf 

This chapter has been published in Tourism Economics Journal as: Estifanos, T., 

Polyakov, M., Pandit, R., Hailu, A., & Burton, M. (2019). What are tourists willing 

to pay for securing survival of a flagship species? The case of protection of the 

Ethiopian wolf. 

 

Abstract 

Ecotourism can potentially provide an important tool for protecting biodiversity in 

developing countries. Tourists have preferences for viewing charismatic species, but 

our understanding of preferences for species conservation is limited. Using choice 

experiment surveys, we investigate tourists’ preferences and willingness to pay 

(WTP) for protection of the Ethiopian wolf (Canis simensis) in Ethiopia’s Bale 

Mountains National Park. Results from a random parameter logit model show that 

tourists were willing to pay up to US$ 5.82/day/trip for increasing the wolf 

population from 200 to a more viable number of 250 wolves but very little beyond 

that. Tourists also valued increases in the size of protected area and access to the 

wolf habitat. WTP was influenced by tourists’ prior experience to Ethiopian 

protected areas and viewing other unique species in the park. The findings suggest 

opportunities for ecotourism to support the Ethiopian wolf conservation whereby its 
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survival is critical and existence values may be predominant motivation factor for 

tourists’ support. 

Keywords: charismatic species; choice experiment; ecotourism; Ethiopian wolf; 

protected area, willingness to pay 

2.1 Introduction 

Ecotourism is  responsible travel to natural areas that promotes conservation of the 

environment and the well-being of local people (Wood, 2002). It is one of the fastest 

growing sectors of the tourism industry benefiting from a global increase in tourists 

visits to natural areas, including protected areas (Balmford et al., 2009). Tourists are 

often motivated to visits protected areas by the opportunity to see the wildlife 

(Okello and Yerian, 2009), for example at wildlife safaris in Africa (Lindsey et al., 

2007; Okello et al., 2008). As a marketing strategy to promote ecotourism, protected 

areas often rely on a few charismatic species (Skibins, 2015). For example, the big-

five species such as the African lion (Panthera leo), African elephant (Loxodonta 

africana), leopard (Panthera pardus), black rhinoceros (Diceros bicornis), and cape 

buffalo (Syncerus caffer) are used as marketing strategies for most African safaris 

(Di Minin et al., 2013a; Lindsey et al., 2007; Okello et al., 2008). In Kenya and 

Tanzania, the primary attraction to protected areas for the majority of visitors (75-

85%) is viewing such animals, particularly the big cats (Okello et al., 2008; Okello 

and Yerian, 2009).  

Wildlife tourism also has the potential to support biodiversity conservation 

(Balmford et al., 2015; Buckley, 2013; Goodwin and Leader-Williams, 2000). First, 

tourists are likely to form a connection with the species and participate in 

conservation actions (Skibins, 2015). Charismatic species can play a significant role 
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in raising public awareness because of their appeal (Clucas et al., 2008; Skibins, 

2015) and generating tourism revenue (Skibins et al., 2016). Second, the importance 

of income generated by the wildlife tourism is significant, especially in developing 

countries where the management of protected areas are constrained by inadequate 

funding (Bruner et al., 2004; Buckley, 2009). In some African countries such as 

Kenya, Botswana, and Zambia, over half (48-81%) of the park funding is raised 

almost entirely from individual park visitor fees (Buckley et al., 2012). However, in 

many other countries including Ethiopia, protected areas remain below their 

capacities both in terms of the number of visitors and wildlife tourism income 

generation (Balmford et al., 2015; Gössling, 1999).  

The Ethiopian Wildlife Conservation Authority, EWCA, under the Ministry of 

Culture and Tourism, manages protected areas, conserves wildlife and promotes 

wildlife-based tourism to improve biodiversity conservation and benefit the local 

economy. A major constraint to the success of PAs is that protected areas are still 

extremely underfunded. For example, the annual budget of protected areas in 

Ethiopia in 2015 was $0.8 per ha, compared to the Kenyan’s budget $10.04 (Van 

Zyl, 2015). Additionally, Ethiopian protected areas have low visitor fees, and the 

government is currently considering raising fees to increase the conservation 

budget. This requires a good understanding of the demand for the wildlife viewing 

to protected areas (MoCT, 2015) and developing management strategies that meet 

tourist expectations and aim at sustainably increasing visitor numbers, while 

simultaneously conserving wildlife. 

While wildlife tourism in Ethiopia does not feature the big-five species, there are 

unique and charismatic species that can potentially attract tourists. These species are 

the focus of tourism business plans developed by some protected areas, including 
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Bale Mountains National Park (Conservation Capital, 2015). One of the charismatic 

species is the Ethiopian wolf. It is endemic to Ethiopia with population estimates in 

2010 ranging between 360 and 440 adults. More than half of these are hosted by 

Bale Mountains National Park (BMNP) (Marino and Sillero-Zubiri, 2013). This 

carnivore has been the focus of international conservation efforts (IUCN/SSC Canid 

Specialist Group, 2011) and unique for attracting tourists (Conservation Capital, 

2015). However, empirical evidence about tourists’ interest in the Ethiopian wolf, 

its conservation and wildlife tourism in general is lacking. Thus, if tourism is to be 

developed further to support conservation, understanding tourist’s behaviour and 

preferences is crucial (Buckley, 2013). 

The purpose of this study is to examine tourists’ preferences and willingness to pay 

(WTP) for the protection of the Ethiopian wolf – a flagship species in the Bale 

Mountains National Park, Ethiopia. We consider management options defined by a 

set of attributes or conservation programs (size of the area protected, Ethiopian wolf 

population, access to wolf habitat, recreational facilities, and park entry fee) from 

which respondents choose. We use a non-market valuation method, choice 

experiments (CE), to analyse the trade-off between the outcomes of Ethiopian wolf 

conservation programs and estimate willingness to pay (WTP) for the programs. CE 

enables us to estimate the economic values of the proposed programs and evaluate 

the policy options (Hanley et al., 2001).  

Past valuation studies have shown endangered species including wolves provide 

recreational services by attracting tourists (Buckley, 2013; Wilson and Heberlein, 

1996). Others estimated economic values, for example, for the Gray wolf, Canis 

lupus using contingent valuation methods (Chambers and Whitehead, 2003; 

Heberlein et al., 2005). Our study is different from these studies, which either 
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estimate economic values for the bundle of wolf management or assess the 

willingness to pay for different levels of population alone. We included a broader set 

of conservation and recreational features to explore tourists preferences for 

sustainable tourism. Furthermore, whether predator-based tourism successfully 

contributes to conservation or not would likely depend on the species, habitat, and 

effectiveness of management.   

Our study makes three contributions to the existing literature on conservation and 

wildlife tourism. Firstly, it is the first study on the valuation of the endemic wolf, 

which serves as an iconic tourist attraction in Ethiopia. Secondly, we included the 

protection of the afroalpine habitat, a biodiversity-rich unique ecosystem, as a 

separate attribute. In doing so, we complement a few other existing studies that have 

included habitat to explore tourists’ preference for biodiversity and biodiversity-

related activities (Hausmann et al., 2017). Thirdly, unlike most studies on wolf 

species, our study accounts for the heterogeneity of preferences among respondents 

using the random parameter logit model. We show that enhancement of area 

protection, and, to a limited level, the size of the wolf population, generate 

substantial economic values while enhancement to recreational facilities appears to 

be negatively valued by the respondents.  

The remaining sections of the paper are organised as follows. Section 2 provides 

background on the description of the study area and the Ethiopian wolf. Then, in 

Section 3, we present the theoretical framework and describe how the CE data is 

analysed using a random utility model, and the study design, attribute selection and 

survey implementation. In section 4 we present the results from the random 

parameter logit models and discuss these results in section 5. Finally, we conclude 
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the paper by drawing some policy implications for the conservation of the Ethiopian 

wolf and the management of ecotourism in Ethiopia’s National Parks.   

2.2 Background 

2.2.1 Study Area: The Bale Mountains National Park 

The BMNP (Figure 2.1), situated at 6º29’ – 7º10’N and 39º28’ – 39º57’E, is part of 

Eastern Afromontane biodiversity hotspot within the 34 global biodiversity hotspot 

identified by Conservation International (Williams et al., 2004). Located 400 km 

southeast of Addis Ababa in the Oromiya regional state, BMNP covers 2150 km2  

representing one of the most extensive high altitude plateau and mountain areas in 

Africa with an altitude ranging from 1500 to 4377 meters above sea level (asl) 

(Hillman, 1988). Two distinct climatic seasons: dry and wet with annual rainfall 

varying from 520 mm to 2370 mm characterises the park (Hillman, 1986). Regarding 

its biodiversity, BMNP is well known for its species richness and high-level 

endemism (Williams et al., 2004). It hosts 78 mammals (20 of which are endemic), 

180 birds (15 endemics), and 17 amphibians (4 endemics) (Hillman, 1988; Williams 

et al., 2004). There are 19 threatened species, including five endangered or critically 

endangered species, existing in the Bale Mountains only (BirdLife International, 

2012). 
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Figure 2.1. Study area: Bale Mountains National Park BMNP, Ethiopia  
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Established in 1971, BMNP was formally gazetted in 2015 as a national park. The 

park’s primary aim was to conserve the endemic and endangered species, 

particularly the Ethiopian wolf (Canis simiensis), and the mountain nyala 

(Tragelaphus buxtoni) and their unique habitat (Hillman, 1986). The park hosts the 

largest global population of the two charismatic species (Sillero-Zubiri and 

Macdonald, 1997). It has also become an important destination for a rising number 

of tourists interested in viewing these unique species. More importantly, the 

Ethiopian wolf is regarded as an ‘exceptional resource value’ for both conservation 

and wildlife tourism (OARDB, 2007). For this reason, the park is a suitable case 

study site for CE experiments to value the Ethiopian wolf. 

2.2.2 The Ethiopian wolf 

The Ethiopian wolf (Figure 2.2) is the most threatened carnivore species in Africa 

(Marino et al., 2011). It is known by different names, such as Semien fox, red fox, 

Semien jackal, and Abyssinian wolf. However, phylogenetic analysis shows that 

Ethiopian wolf is closely related to the gray wolf, C. lupus (Gottelli et al., 1994). 

While they live in social packs, Ethiopian wolves are exclusively solitary hunters of 

rodents, and the endemic giant mole-rat, Tachyoryctes microcephalus forms the 

dominant prey in the Bale Mountains (Marino and Sillero-Zubiri, 2013). Thus, the 

wolf density is positively correlated with rodent density but negatively with the 

height of vegetation in the grassland habitat (Gottelli and Sillero-Zubiri, 1992). 

There are three categories of suitable habitat based on such quality: optimal, good, 

and marginal each supporting 1 to 1.2, 0.2 to 0.3, and just 0.1 wolves/km2, 

respectively. However, multiple threats such as extreme habitat loss and the spread 

of rabies diseases have increased the risk of extinction (Marino and Sillero-Zubiri, 

2013). Formal protection to the species is provided, in two national parks, BMNP, 
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and Semien Mountains National park (SMNP) among other conservation efforts. 

Conservation programs designed to protect the Ethiopian wolf promote it as a 

flagship species aimed at protecting a broader biodiversity and benefiting the local 

people from wildlife tourism (Sillero-Zubiri and Macdonald, 1997). 

 

Figure 2.2. The Ethiopian wolf at Bale Mountain National Park  

(Photo with permission) 

2.3 Methods 

2.3.1 Choice experiment and random parameter logit model 

CE, a stated preference survey-based method, is widely applied in environmental 

valuation studies (Adamowicz et al., 1998; Hanley et al., 2001). CE evaluates 

alternative management options for the preservation of Ethiopian wolf at BMNP 

characterised by targeted conservation programs. The theoretical framework for the 

analysis of the CE is McFadden’s (1974) random utility model. In the RUM, 
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respondents, who face choices, are assumed to choose the alternative providing the 

maximum utility. Formally, the utility of individual n choosing alternative i from a 

set of J alternatives in choice situation t, with attributes X can be expressed as: 

Unit = β'nXnit + εnit         (1) 

where Xnit represents a vector of observed attributes, βn is the vector of coefficients 

for attributes, and εnjt is an unobserved and random error. As a result, the utility is 

modelled as probabilistic. Different assumptions on the distributions of the random 

term give rise to various statistical models, including the standard multinomial logit 

(MNL) and mixed logit models (Louviere et al., 2000). The mixed logit (random 

parameter logit, RPL) relaxes the independence of irrelevant alternatives (IIA) 

assumption and is superior to the MNL model as it accounts for the heterogeneity in 

preferences (Train, 2009). Thus, for respondent in choice situation t, the RPL model 

probabilities become:  

𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛  = ∫� 𝑒𝑒(𝛽𝛽𝑛𝑛
′ 𝑋𝑋𝑛𝑛𝑛𝑛𝑛𝑛)

∑ 𝑒𝑒(𝛽𝛽𝑛𝑛
′ 𝑋𝑋𝑛𝑛𝑛𝑛𝑛𝑛)

𝑛𝑛∈J
� 𝑓𝑓(𝛽𝛽|𝜃𝜃)𝑑𝑑𝛽𝛽  (2) 

The vector β is distributed as a normal random variable with density f (β|θ), where θ 

is a vector of parameters. Maximum likelihood estimation of the model parameters 

was carried out using Stata 14 Econometrics Software. 

The estimated models allow us to evaluate the trade-offs respondents make between 

the attributes, based on the marginal utilities of the different attributes (Bateman et 

al., 2002). If one of the attributes is a cost variable, model coefficients can be used to 

estimate implicit prices (WTP) for a discrete change in attribute levels of the non-

marketed attributes: 

Implicit price (WTP) = -βk/βc (3) 
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where the βk and βc are the estimated parameters for the non-monetary attribute k and 

cost variable c, respectively. 

2.3.2 Design of Choice Experiment  

2.3.2.1 Attribute selection 

In CE design of environmental valuation, an essential first step is to characterise the 

good (environmental or otherwise) by a set of attributes and attribute levels that are 

realistic to respondents and are relevant to policymakers (Bennett and Blamey, 

2001). In this study, the good to be evaluated is the Ethiopian wolf preservation. The 

attributes that describe aspects of the Ethiopian wolf preservation were identified and 

chosen based on an extensive review of the literature, park documents, expert 

reviews, and focus group discussion. Selection of attributes was refined in two focus 

group meetings. The first meeting involved with experts (ecologists, natural resource 

experts, and biologists) that carefully looked at the wording of the survey questions 

and CE scenarios clarity. Before the discussion, the draft version of the questionnaire 

was distributed to participants so that they could fill it out. This was followed by an 

open discussion on the questionnaire content and its clarity. In the end, participants 

were asked to provide their final written comments on the survey questionnaire. In 

the second meeting, Park warden and experts from wildlife and tourism evaluated 

the relevance of attributes of preservation of the Ethiopian wolf. Finally, park experts 

tested the survey before it was pilot tested among tourists to gain further clarity.  

The final CE exercise comprises five attributes: area protection, Ethiopian wolf 

population, access to the wolf habitat, recreational facilities (interpretive signs and 

improved trails) and park entry fee. Table 2.1 provides a full description of the 

attributes and their levels. Area (hereafter ‘AREA’) was chosen because habitat 
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protection is among the key aspects of the Ethiopian wolf conservation to maintain 

the species population in the wild. Area (hereafter ‘AREA’) was chosen because 

habitat protection is the key aspect of biodiversity Ethiopian wolf conservation for 

maintaining the population of a species. There were four levels of area protection. 

These levels represent either part of or the whole area of the existing home range of 

the wolf in the afroalpine area as defined by quality of the habitat that determines the 

wolf density (Sillero-Zubiri and Macdonald, 1997). Ethiopian wolf population 

(hereafter ‘ETW’) has four levels including the status quo, 200, or fewer wolves. 

Currently, the wolf is at risk with a declining population (Marino et al., 2011). Thus, 

improving the population of the Ethiopian wolf, a key ecological attribute of BMNP, 

is one of the management strategies to avoid the risk of extinction and ensure future 

survival of the species. To this end, the improved levels include 250 wolves (which 

is the population level achieved in 2010 (IUCN/SSC Canid Specialist Group, 2011); 

the 300 and 400 wolves are improved levels against immediate risk of extinction. 

Enhancement of the wolf population may indicate the effectiveness of wolf 

preservation programs. 

Two further attributes relate to recreational values: access to the wolf habitat 

(hereafter ‘ACCESS’) which has two levels, and development of recreational 

facilities (hereafter ‘SIGNSTRAILS’) which has four levels of interpretive signs 

and/or improved trails in the wolf habitat. These two attributes help to examine the 

trade-offs users make between the environmental quality and the recreational 

development in wolf preservation programs. 

The last attribute was the payment vehicle, the entry fee (‘FEE’). The entry fee 

attribute has four levels. Based on its practicability to inform policy options, the park 

staff evaluated the entry fee and levels. They suggested the maximum entry fee level 
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at Ethiopian Birr 350 (ETB, a currency for Ethiopia, 1 $US = ETB 22.471 in 

December 2016), which was reduced by ETB 50 from the initial proposal. A park 

entry fee is a commonly used payment vehicle in many environmental valuation 

studies (Di Minin et al., 2013b; Pandit et al., 2015). 

Table 2.1. Attributes and attribute levels used in the choice experiment. Bold 

italicised levels represent the status quo. 

Attribute  Attribute levels (status quo)  

AREA (size of the area protected, 

km2) 

 

de facto open access (Area0) 

AREA253 (optimal habitat, 253 km2) 

AREA582 (optimal and good habitat, 582 km2) 

AREA1079 (all suitable habitat range, 1079 km2)  

ETW, Ethiopian wolf population 

(number of wolves) 

 

< 200 wolves 

ETW250 (250 wolves) 

ETW300 (300 wolves) 

ETW400 (400 wolves) 

Interpretive signs and improved 

walking trails (SIGNS & TRAILS) 

NO SIGNS & NO TRAILS  

SIGNS &TRAILS  

SIGNS  

TRAILS 

ACCESS (access to the wolf habitat) UNRESTRICTED 

Restricted to only designated trails (RESTRICTED) 

FEE  (park entry fee per person per 

day in ETB) 

90  

150  

250  
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350  

 

2.3.2.2 Experimental design and structure of the survey 

In total, a full factorial design of the five attributes produced 512 possible 

combinations (i.e., 4x4x2x4x4). An orthogonal fractional factorial design using SAS 

software (Kuhfeld, 2004) was used to produce 16 choices sets with three alternatives, 

one of which was the status quo in each case. Then, the choice sets were blocked into 

two subsets, each with eight choice sets. A questionnaire containing one block of 

eight choice sets was randomly allocated for each respondent. A sample of a choice 

situation is presented in Appendix Figure.A.1 

The final survey questionnaire comprises three main sections plus an introductory 

page. The introduction describes the purpose of the study and provides ethical 

integrity information. The first section presented questions regarding environmental 

attitudes, trip characteristics, trip purpose, visit activities in the park and park 

management issues. The second section included the description of the attributes 

within the CE scenarios, a reminder to consider their household income, the choice 

questions, and follow up questions. Background information about the BMNP, the 

Ethiopian wolf conservation, and description of attributes was given in a separate 

information pamphlet2. Further, a colour map of BMNP and photographs of the 

Ethiopian wolf were included. Lastly, questions regarding respondents’ socio-

demographic data were included in the third section of the questionnaire. 

                                                           
2 The information pamphlet used for the CE can be found in the appendix D. 
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2.3.2.3 Data and Implementation of the survey 

The survey was administered face to face to international tourists (hereafter 

‘tourists’), who visited BMNP between November 2016 and February 2017. Though 

the survey period corresponds to the high visitation season of the park, our survey 

was limited to only international tourists for two reasons. Firstly, they form the 

majority of visitors to protected areas in Ethiopia and BMNP in particular. For 

example, during our data collection period in 2016/2017, international tourists of 

BMNP visitors’ comprise 56% (out of 2987 annual arrivals) compared to 33% for 

foreign residents in Ethiopia, and 11% for domestic visitors. Secondly, the rate of 

visitation by national visitors is normally low, and this problem was exacerbated by 

political instability during the data collection period and a consequent travel 

restriction due to the state of emergency imposed by the government, making it 

impossible to collect sufficient data from domestic visitors. 

The survey was conducted on-site (at recreation sites, accommodation places inside 

and outside the park) after tourists visited the park. Before the implementation of the 

survey, formal permission was sought from the park administration followed by 

approval on Human Research Ethics from the University of Western Australia 

(RA/4/1/8558). The questionnaire was designed in English. Two well-trained 

university graduate enumerators and the first author conducted the survey during 

mid-week periods and weekends. As all park visitors should report at the park’s main 

entrance on arrival, and be accompanied by local park guides, potential survey 

participants could easily be identified for the interview. In cases where tourists could 

not do the interview because of time limitation, the questionnaires were given for 

later collection. 
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During the four-month survey, out of 270 questionnaires distributed among the park 

visitors, a total of 248 completed questionnaires were returned. These responses 

correspond to surveying about 16% of the international tourists who visited the park 

during the 2016/2017 season. Of the respondents who answered the valuation 

questions, there were 68 (28.8%) respondents whose responses were considered as 

protests. These protests were identified by examining responses to individual choice 

occasions and follow-up questions. First, all of them choose the status quo option on 

all choice occasions. Second, we judged them as protest responses based on a 

debriefing follow up question regarding the reasons behind their choice of the status 

quo. In the follow-up question, they rated their agreement on a five-point Likert 

scale (strongly disagree “1” to strongly agree “5”) to the statement: “the government 

should pay for the protection of the Ethiopian wolf and its habitat”. Respondents 

who agreed (4 points) or strongly agreed (5 points) were considered as protesters. 

Such form of debriefing statement for the payment mechanism was also used by 

Jorgensen et al. (2001) in their valuation of wolves. Possibly, some respondents 

would pay the status quo entry fee level only because they might be feeling that they 

were already paying enough and the government should pay for conservation. We 

estimated two models, one with the full data and the other using the data without the 

protest responses. The rationale for removing these “protest responses” from the 

analysis is that the statistical model is estimated based on the assumption that 

respondents are making considered trade-offs across attributes. If they are not, and 

instead are using a heuristic to choose among alternatives, then their inclusion into 

the statistical model will distort estimates, in particular of the parameter on the ASC.  



Chapter 2 What are tourists willingness to pay for securing the survival of a flagship species? 

55 
 

2.4 Results 

2.4.1 Descriptive statistics  

Our survey had a high (92%) response rate with 248 questionnaires completed and 

returned. Twelve questionnaires were excluded due to incomplete information, 

resulting in a usable sample of 236 respondents. Among these, 68 (28.8%) of the 

respondents who consistently choose the status quo on all choice occasions were 

identified to be protesting the payment mechanism and were excluded from the 

statistical analysis. These protest responses were identified based on their responses3 

(1 “strongly disagree” to 5 “strongly agree) to the following debriefing statement 

on a five-point Likert scale: “the government should pay for the protection of the 

Ethiopian wolf and its habitat”4.  

The tourists come from 30 different countries. Europe is the source of the majority 

(55.1%) of visitors, followed by those from the USA and Canada (23.7%). This 

appears to be consistent with the general trend for tourist profile from the park 

archive (Conservation Capital, 2015). A large proportion of respondents had attained 

tertiary education (59%), were male (55%), and the average age was 37 years (± 

10.95 standard deviation). Close to half (47%) had monthly incomes in the range 

US$ 2001-4500, while just over a fifth or 23.2% had incomes in the US$ 4501-6500 

range. About 19% and 11% were in the lowest (less than US$ 2000) and the highest 

(above US$ 6500) income ranges, respectively. Fifty-eight per cent of the 

respondents were first-time visitors to Ethiopian protected areas. About 64.1% had 

                                                           
3 Respondents who agree (4 point)) or strongly agree (5 point) were considered as protesters. 
4 Similar form of debriefing statement for the payment mechanism was also used by Jorgensen et al 

(2001) in their valuation of wolves. 
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either prior information or seen the Ethiopian wolf before this survey, and 44.3% 

stated that viewing the wolf was one of the purposes of their visit to the park.  

Respondents visit is likely to be associated with wildlife viewing. Nearly two-fifths 

(41%) had visited Ethiopian protected areas before this survey. The largest majority 

(88%) had viewed unique wildlife at BMNP during this study’s survey period. A 

summary of the visit and socio-demographic characteristics is presented in Table 2.2.   
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Table 2.2. Descriptive summary of socio-demographic characteristics used in the 

model (N=168) 

Variable  Description  Proportion 

AGE40 Respondents older than 40 years (=1) 0.3452 

VISITED_SMNP 

 

Respondents visited Siemen Mountains National Park 

(SMNP) during the current trip park (=1). 

SMNP is a national park and UNESCO Natural 

Heritage Site hosting the Ethiopian wolf  

0.1547 

TREKK Respondents included trekking as one of their purpose 

of visiting BMNP (=1)  

0.2142 

FUTURE_VISIT Respondents who intend for a future visit to BMNP (=1) 0.4702 

HABITAT_BES

T 

Respondents who believe that the wolf habitat in BMNP 

is very good or excellent (=1)  

Opinion on the current status of Ethiopian wolf habitat, 

based on six-point Likert scale (1=very poor to 6= 

excellent) 

0.3155 

MEMBER  If respondents are members of an environmental or 

conservation organisation (=1) 

0.1964 

ATTRACTIV Respondents considered the park scenery or 

attractiveness as very good or excellent (=1) 

Opinion on the attractiveness of the park scenery, based 

on six-point Likert scale (1=very poor to 6= excellent) 

0.5893 

VIEWUNQWL Respondents who viewed unique species other than the 

Ethiopian wolf during their BMNP visit (=1) 

0.8809 

PREV_VISIT Respondents who had previous visit experience to 

Ethiopian protected area(s) (=1)  

0.4167 



Chapter 2 What are tourists willingness to pay for securing the survival of a flagship species? 

58 
 

2.4.1.1 Tourists’ opinion on park features 

Tourists were asked for their opinion about the status or condition of different park 

features. The park features included were park’s scenery attraction, access to freely 

explore inside the park, statuses of the population of the Ethiopian wolf and the 

Ethiopian wolf habitat, experiences about tourist guide and trails within the wolf 

habitat. Figure 2.3 presents summary of tourists’ responses, separately for two 

groups of tourists: those with and without prior visit experience to protected areas in 

Ethiopia. The majority of tourists rated the attractiveness of the park scenery and 

access to the park as very good (plots A and B in Figure 2.3). The responses of 

visitors with and without prior exposure to Ethiopian PAs are found to be not 

statistically different. Visitors who did not have prior visiting experience rate the 

status of Ethiopian wolf, its habitat, and adequacy of tourist guide service as mostly 

good. On the other hand, the opinions of those with prior experience are almost 

evenly split between “fair”, “good” and “very good” (plots C, D, and E in Figure 

2.3). Finally, tourist opinions about the status of park trails are mostly “good” with 

no difference between experienced and inexperienced groups (plot F in Figure 2.3).   
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Note: ** and * shows the chi-square test significance at 5% and 10% respectively.  
The chi-square test shows equality of means of respondents between those with prior visit experience 
and those with no experience. 

Figure 2.3. Tourists’ opinion about the quality of park features 

2.4.2 Random parameter logit model results  

2.4.2.1 Random parameter logit model specifications 

The CE indirect utility function was assumed to be linear and additive in parameters 

for the attributes. An alternative specific constant, ASC (status quo =1) was included 

to capture the mean effect of unobserved factors not explained by the attributes and 
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interaction terms, and also possible status quo bias5 (Adamowicz et al., 1998). We 

coded all the attributes as dummy variables except the entrance fee, which was a 

continuous variable. 

We carried out an extensive modelling of the various interactions of the ASC and the 

attributes with respondent’s socio-demographic variables. Table 2 presents a 

descriptive summary of the variables used in the model. The variables interacted 

with the ASC to improve the model fit include: age older than 40 years (‘AGE40’); 

interest in trekking (‘TREKK’); visit to another national park that hosts Ethiopian 

wolf (‘VISITED_SMNP’); future intention to visit BMNP (‘FUTURE_VISIT’); 

believe that wolf habitat at BMNP is best (‘HABITAT_BEST’); and membership of 

an environmental group (‘MEMBER’). The attributes for AREA variables were 

interacted with if respondents considered the park scenery to be attractive 

(‘ATTRACTIV’). The ETW population variables were interacted with if respondents 

had previously visited Ethiopian protected areas (‘PREV_VISIT’), and had viewed 

other unique wildlife species during the current park visit (‘VIEWUNQWL’). The 

attribute interactions help to examine the presence of observed preference 

heterogeneity of respondents (Hensher et al., 2005a). 

In our RPL modelling, all the attributes except FEE were assumed to have 

coefficients that are normally distributed. That means, respondents may have 

positive or negative utilities for the attributes of environmental quality (area 

protection and Ethiopian wolf population) and recreational attributes (access and 

facilities) depending on their socio-demographic characteristics and environmental 

                                                           
5 Ignoring such potential effects may introduce bias into the parameter estimates in the utility 

function. It is possible that there may be a clear preference for or against the status quo 

option by the respondents. 
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values (Ericsson et al., 2008; Williams et al., 2002). However, the cost attribute 

coefficient (FEE6) is considered a fixed parameter to ease the estimation of WTP and 

reduce econometric complexity (Hensher et al., 2005b). In analyses not shown here, 

we also estimated a conditional logit model for comparison and the results are 

available in Appendix Table A.1. 

2.4.2.2 Parameter estimates and relative importance of the attributes 

Table 2.3 presents the RPL model estimated using Halton draws with 1000 

replications (Train, 1999). Results presented here excluded the “protest” 

respondents7. The estimated coefficient for ASC was negative and significant, 

indicating that there is a preference for change from the status quo independent of 

the attribute levels. Considering first the attributes without interactions, AREA582, 

AREA1079, ETW250, ETW300 and ETW400, and UNRESTRICT were positive 

and significant. For the AREA variables, respondents had a higher and positive 

preference for larger areas (AREA582 and AREA1079), than for the smaller 

AREA253 protection. The coefficients for AREA582 and AREA1079 were not 

statistically different (Wald test, Chi2 (2) = 1.83, p=0.1759). Similarly, respondents 

had a positive preference for having wolf populations higher than 200, but there was 

no scope effect for such population increase (Wald test, Chi2 (2) = 0.16, p=0.9219). 

                                                           
6 The parameter for fee attribute was modelled using a lognormal distribution but this did not 

converge. 

7 Results from the full sample model (including the 68 protest responses) varied little from 

what is presented here. Those results of the model and the WTP estimates can be found at 

the Appendix Tables A.2 and A.3, respectively. 
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The interaction effects with socio-demographic variables indicate a degree of 

observable heterogeneity in preferences. The negative and significant coefficients for 

the interactions of ETW levels with PREV_VISIT and VIEWUNQWL (except for 

the ETW250 with VIEWUNQWL) indicates that respondents with previous 

experience in Ethiopian protected areas or had viewed other unique wildlife species 

in the park tended to have lower levels of utility for an increase in the wolf 

population.  
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Table 2.3. Random parameter logit model estimation results 

 Mean Standard deviations  

Attributes  Coefficients Std. 

Errors 

Coefficients Std. Errors 

ASC -3.413*** 0.6586   

AREA253 0.0767 0.3294 -0.319 0.2856 

AREA582 0.9097* 0.4391 2.037*** 0.3188 

AREA1079 1.7829** 0.6108 3.777*** 0.5591 

ETW250 2.0115** 0.6566 1.055*** 0.3360 

ETW300 1.7596** 0.5352 0.904*** 0.2797 

ETW400 1.8787** 0.6228 0.867† 0.4523 

UNRESTRICT 0.6550*** 0.1606 0.941*** 0.2131 

SIGNS &TRAILS -1.1109** 0.3413 1.088*** 0.3548 

SIGNS -1.2606*** 0.3379 1.686*** 0.2988 

TRAILS -0.3606 0.2837 1.847*** 0.3067 

FEE -0.0068*** 0.0010   

Interactions      

AREA253*ATTRACTIV -0.6793* 0.3451   

AREA582*ATTRACTIV 0.0106 0.4951   

AREA1079*ATTRACTIV 1.0030 0.7087   

ETW250*VIEWUNQWL -0.9377 0.6410   

ETW300*VIEWUNQWL -1.5075** 0.5384   

ETW400*VIEWUNQWL -1.6163** 0.6149   
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Table 2.3 cont. 

 Mean Standard deviations  

Attributes  Coefficients Std. 

Errors 

Coefficients Std. Errors 

ETW250*PREV_VISIT -0.7123† 0.4122   

ETW300*PREV_VISIT -0.7708* 0.3818   

ETW400*PREV_VISIT -1.5056** 0.4662   

ASC*AGE40 0.3909 0.3817   

ASC*VISITED_SMNP -1.4054* 0.6151   

ASC*TREKK 1.1812** 0.4544   

ASC*FUTURE_VISIT -0.2507 0.3752   

ASC*HABITAT_BEST -0.9336* 0.4668   

ASC*MEMBER -1.4235* 0.5856   

Model statistics      

AIC 1816.0005    

BIC 2047.051    

Log-Likelihood -871.0003    

No. of observations 3807    

No. of respondents  168    

Significance level:  *** p<.001, ** p<.01; * p<.05; † p<.1 
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The FEE and recreational development attributes were also significant. As expected, 

FEE was negative and highly significant, meaning respondents’ prefer lower entry 

fees, ceteris paribus. By contrast, UNRESTRICT access attribute is positive and 

significant, suggesting a recreational use value of the BMNP. However, the 

coefficients for the interpretation SIGNS only, and also for the SIGNS AND 

TRAILS variable, were negative and significant, implying that respondents suffer 

disutility from the establishment of these facilities in the wolf habitat. 

Furthermore, the standard deviation estimates for the random parameters, except for 

AREA253, were significant suggesting an unobserved heterogeneity in tastes for all 

other attributes. The highly significant and large standard deviation for AREA582, 

AREA1079, SIGNS, and TRAILS reflects a greater variability in preferences for 

these attributes levels. 

Considering the interactions of the ASC with respondent characteristics, coefficient 

estimates for three of them (VISITED_SMNP, HABITAT_BEST, and MEMBER) 

appeared significant and negative but not for FUTURE_VISIT and AGE40. The 

negative signs imply those respondents who visited SMNP, considered BMNP as the 

best habitat for the wolves, or were members of an environmental group were more 

likely to choose alternative management options, not the status quo. However, the 

positive and significant coefficient for TREKK shows that trekking tourists were 

more likely to prefer the status quo to alternative management options. 

2.4.2.3 Willingness to pay estimates of the attributes 

Table 2.4 reports the WTP estimates for the attributes evaluated at the mean values 

for the parameter random distribution and the socio-demographic variables (i.e., for 

an ‘average respondent’). WTP values for the area protected increases with the size 
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of area protection (ETB 134.85 for 582 km2 and ETB 349.49 for 1079 km2). 

However, the WTP for the wolf population was significant and positive for 250 

wolves (ETB 130.81) but was much lower or negative and statistically non-

significant for the population levels beyond 250 wolves in comparison with the 200 

wolves (baseline), due to the ffect of the interaction terms. The mean WTP estimates 

for the wolf populations varied for different groups of respondents, depending on 

their prior visit experience and activity inside BMNP (Figure 2.4). The WTP value 

of respondents who had viewed other unique species and previously visited 

Ethiopian protected areas was lower and negative for higher (300 and 400) wolf 

population sizes. Contrary to this, all other groups, especially those with no prior 

visit experience and had not viewed other unique species had positive WTP values 

for all enhanced wolf population levels. 

Figure 2.5 shows the RPL model simulations results of the individual level WTP 

distributions, considering the socio-demographics, for the wolf population, the area 

attribute levels, and combinations of the two attributes levels. For the wolf 

populations, a vast majority of respondents had positive WTP values for 250 wolves 

with positive mean WTP value; but a substantial proportion of respondents had 

negative WTP for the 300 and the 400 wolf levels, having their mean WTP estimates 

shifted towards zero or negative values (Figure 2.5 Plot A). The disutility for the 300 

and the 400 wolves is more likely attributed to the combined effect of several sets of 

individual specific characteristics. Conversely, for the area attribute levels, a large 

proportion of respondents’ WTP was positive for increased area protection of 582 

km2 and 1079 km2 and had a wider WTP range for the latter (Figure 2.5 Plot B). 

The simulated WTP distributions for the combination of the area (AREA) and wolf 

number (ETW) attributes are presented in Figure 2.5 Plot C. These combinations 
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were chosen based on the assumption that the larger area protection could support 

more wolf population, as ecologists suggested (Marino et al., 2011). Overall, a large 

proportion of respondents had positive WTP values for the programs that target 

simultaneous protection of the area and the Ethiopian wolf population, with an 

increase in the WTP for the higher levels. Respondents WTP for the protection of the 

entire suitable habitat range (ca 1079km2) and 400 wolves (ETW400 & AREA1079) 

was higher (WTP ETB 308, ~ US$13.7), and had much more variability than for the 

other combinations, namely, ETW300 & AREA582 (ETB, 158, US$ 7) and 

ETW250 & AREA253 (ETB 83, US$ 3.7). Detailed analysis showed that the 

proportion of respondents with positive WTP for ETW400 & AREA1079 was lower 

than for the ETW300 & AREA582, with respondents having much higher WTP for 

the former, suggesting a high level of commitment. 

Regarding the recreational development attributes, respondents had positive and 

significant WTP value for unrestricted access (ETB 96.43). By comparison, WTP for 

interpretive SIGNS AND TRAILS, or just SIGNS only, were negative (ETB -163.54 

and -185.59, respectively), implying a disutility for the presence of these recreational 

facilities inside the wolf habitat.  
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Table 2.4. Mean Marginal WTP (per person per day) of attribute levels 

Attribute level WTP (in ETB) [95% Conf. Interval] 

Area for strict protection      

253 km2 (optimal habitat) -47.64 [-118.63, 23.36] 

582 km2 (good and optimal habitat) 134.85 [32.53,  237.17]* 

1079 km2(all suitable habitat) 349.49 [191.30, 507.67]*** 

Ethiopian Wolf population   

250 wolves 130.81 [32.29, 229.32]** 

300 wolves 16.25 [-56.78, 89.29] 

400 wolves -25.39 [-98.07, 47.28] 

Access to wolf habitat   

Unrestricted access  96.43 [51.95, 140.91]*** 

Recreational facilities   

Signs and Trails -163.54 [-251.15, -75.92]*** 

Signs only  -185.59 [-272.18, -98.98]*** 

Improved trails  NSc NS 

 Significance level:  *** p<.001, ** p<.01; * p<.05 

cNS denotes the coefficients were not significant to estimate the WTP 
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Figure 2.4. Tourists’ WTP for different wolf population levels by respondents’ type 

Note: (1) No visit exper &viewed wolf only: Respondents with no prior visit experience to 

the Ethiopian protected areas and viewed the Ethiopian wolf only; (2) Prior visit exper: 

Respondents with prior visit experience only; (3) viewed other spp; Respondents who 

viewed other unique species only; and (4) Prior visit exper &viewed other spp: 

Respondents who had both prior visit experience and viewed other unique species in the 

park; and Average: Overall average for respondents. 
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Figure 2.5. WTP distributions for conservation programs for target wolf population levels, area protection, and combinations of the two programs
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2.5 Discussion 

2.5.1 Willingness to pay for Ethiopian wolf conservation 

Consistent with previous studies on the public value of protection of endangered 

species (Jacobsen et al., 2012; Morse-Jones et al., 2012), our results suggest that 

tourists valued Ethiopian wolf conservation programs that increase the wolf 

population (to a limit), the size of habitat protected and provided improved access to 

the wolf habitat. However, attributes relating to recreational benefits (e.g., signs and 

trails) are not desired, i.e., have negative values to tourists. 

Increase in the size of wolf habitat protection can generate significant support and 

could improve the economic value of conservation programs. The WTP for the 

protection of all suitable habitat (1079 km2) was estimated to be ETB 349.5 (US$ 

15.55), which is about 2.6 times higher than the WTP estimate for the 582 km2area 

that is considered optimal (or good) habitat (ETB 135, US$ 6.00). The first estimate 

is comparable to the estimated value ($14.86) for the protection of endangered 

species habitat in the Grand Canyon National Park (Mueller et al., 2017). The 

difference in WTP estimates (ours are higher) might be attributed to the park’s 

spectacular scenery and landscape features (UNESCO, 2008; Williams et al., 2004) 

and appear to be corroborated by respondents’ positive rating of park features such 

as the attractiveness of scenery. Additionally, the positive and substantial WTP for 

unrestricted access to the wolf habitat might reflect the importance of other nature-

based features of the park to tourists. 

WTP estimates did not increase linearly with population size (positive and 

significant for 250 wolves versus non-significant for 300 and 400 wolves). Large 

wolf population did not attract higher WTP values. There are two possible reasons 
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for this. First, respondents were informed that the wolf population at BMNP had 

been 250 wolves over the past several years but had declined to less than 200 (our 

baseline) in 2015. It is possible that such background information has influenced 

what respondents consider is a viable or stable population level (Adamowicz et al., 

1998). Second, a significantly large proportion of the respondents (about 75%) were 

from Europe and the US, where the public is less likely to have strong positive 

attitudes towards wolves or had previous experience with wolves in general 

(Williams et al., 2002). Therefore, it is possible that the results were influenced by 

the respondent perceptions that wolf numbers beyond a certain level could be 

considered as a problem and undesirable for the public (Heberlein et al., 2005). 

Although increasing wildlife population may generate both use and non-use values 

(Jacobsen et al. 2012), the latter, mainly due to existence values, seems to be the 

dominant component in the WTP for the Ethiopian wolf. This finding appeared to be 

consistent with studies of the gray wolf in Sweden and the US that considered 

wolves controversial (Chambers and Whitehead, 2003; Boman and Bostedt, 1999). 

For such species, people might have valued the ‘secured survival’ of the species, not 

the size of the population (Boman and Bostedt, 1999) because of the interest in 

saving the endangered species (Jacobsen et al., 2012). Our results thus indicate that 

respondents revealed their WTP for the conservation programs to protect the 

population from a higher risk of extinction. These are in line with other findings, 

which suggested that respondents are willing to support improved conservation 

programs because they are aware of the risk of species extinction and believe that not 

supporting such initiatives would raise the risk of extinction (Bartczak et al., 2015).  

The National Action Plan that targets the preservation of the Ethiopian wolf aims “to 

secure viable and ecologically functioning Ethiopian wolf populations and protect 
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suitable range, and to emphasise its role as a flagship for the conservation” 

(IUCN/SSC Canid Specialist Group, 2011). Our study provides evidence that people 

attach a significant positive economic value to the wolves’ protection. These results 

can also be compared with estimates from a different but related conservation 

context obtained by Chambers and Whitehead (2003) for the gray wolf in the US. 

They find that there were substantial economic benefits (US$ 22.64 per household) 

from maintaining a stable population of 1600 gray wolves and protection of gray 

wolf habitat. Our WTP estimate for preserving 400 Ethiopian wolves and a suitable 

habitat size is similar but lower at ETB 308 (US$ 14.7). Of course, a comparison of 

values across studies is not straightforward. For instance, relatively low-income 

groups dominate our respondent sample. 

Regarding the value of access attributes, previous findings on how access to wildlife 

habitat is valued are mixed, i.e., people may have positive or negative WTP for 

different levels of restriction (Jacobsen et al., 2012). In our case, respondents are 

WTP (ETB 96.43 or 4.3 US$) for unrestricted access to the wolf habitat, suggesting 

the importance of recreational use values to tourists. Additionally, a fair proportion 

of respondents (44.3%) stated that the purpose of their trip was to view the wolf and 

the majority (75.1%) said they would recommend a visit to BMNP. Consequently, 

payment for access could help generate significant economic benefit as has been 

observed for other developing countries (Pandit et al., 2015). 

The significantly negative WTP we obtained for the interpretive signs and trails (or 

signs only) may be attributed to the profile of tourists. The majority of tourists 

visiting BMNP are wildlife specialists and mountain trekkers (Kinahan, 2011). For a 

wildlife tourism site with an increasing number of visitors, like the BMNP, Duffus 

and Dearden (1990) argued that initial users tend to be dominated by wildlife 
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specialists, who pay little attention to infrastructure and interpretational facilities but 

consider ecological characteristics most important. Wildlife tourism in BMNP could 

exemplify this because it is in its infancy and is characterised by poor infrastructure. 

2.5.2 Tourists’ wildlife viewing preference heterogeneity  

The RPL model results provide evidence of preference heterogeneity for all 

management attributes and levels except the value of the smallest preservation area 

considered (AREA253). To this end, our findings show that previous visit 

experience to protected areas in Ethiopia and experience of having viewed other 

unique species in the park influenced respondents’ preferences as well as their WTP 

for increasing the wolf population. That is, first-time visitors and those who had not 

viewed other unique species are more likely to have higher WTP for the higher 

levels, though scope insensitivity exists (Heberlein et al., 2005). On the contrary, 

return visitors or those who viewed other unique species have a lower WTP, and 

those with both features have negative WTP for the 300 and 400 wolves. This result 

conforms previous studies argue that visitors experience is an important factor that 

affects preferences for wildlife species (Di Minin et al., 2013b; Lindsey et al., 2007). 

According to Lindsey et al. (2007), inexperienced overseas visitors to protected areas 

in South Africa were interested primarily in large predators whereas experienced 

wildlife viewers tend to show viewing preferences for a diverse and non-charismatic 

species including bird, plant diversity, and scenery. The latter are more likely to 

support conservation that targeted the broader biodiversity rather than the 

charismatic species only (Hausmann et al., 2017). Analysis of such heterogeneity in 

preferences regarding the preservation of species is vital for the understanding of 

who will be affected by a policy change (Boxall and Adamowicz, 2002). Thus, park 
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management strategies and conservation policies need to consider the different types 

of preferences, i.e., of those mainly interested in the conservation of the charismatic 

species, such as the wolves, and also of visitors that support the maintenance of the 

broader biodiversity to achieve conservation goals and promote ecotourism. 

Finally, in assessing implications of these results, it should be noted that a significant 

proportion (28.8%) of the sample were identified as ‘protest’ respondents. This 

means that in any assessment of the aggregate WTP for any change, some 

assumption has to be made about the true value of the WTP of this group. Two 

options are possible. One can assume that the protest group have underlying values 

that are the same as those of the non-protesters (apart from their objection to the 

payment vehicle) and hence one can use the reported values above directly. The 

alternative is to assume that the values for the protesters are zero, and hence the 

values above need to be scaled by a factor of 0.71. The latter is the more 

conservative approach, which we would recommend.  

2.6 Conclusion  

This study uses a CE survey to estimate tourists’ willingness to pay for park 

attributes and conservation of the Ethiopian wolf, a flagship species in the Bale 

Mountains National Park, Ethiopia. The results show that tourists valued increases in 

the size of the protected area and, to a limited extent, of the wolf population. Tourists 

also valued unrestricted access to the wolf habitat. There is also evidence that 

preferences are influenced by respondent characteristics such as a previous visit to 

Ethiopian protected areas and interest in viewing other unique wildlife species in the 

park. The findings suggest that the preservation of the wolf generates use and non-
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use values, the latter possibly dominating due to existence value for securing the 

wolf’s survival. 

Our results have implications for the conservation of the Ethiopian wolf and the 

management of ecotourism in Ethiopia’s national parks. Firstly, the results highlight 

the importance of the BMNP itself to biodiversity protection. Currently, the critical 

issue in wolf conservation is securing the afroalpine habitat. The evidence on the 

positive economic benefits generated by the protected area and tourist willingness to 

pay for a higher wolf population size and the largest habitat size proposed could help 

justify the need for enforcing better and more effective habitat protection to ensure 

the future survival of the species. Moreover, there is potential for raising more 

funding from well-managed ecotourism that involved the protection of the Ethiopian 

wolf and its habitat at BMNP. 

Secondly, for a policy in which conservation supports ecotourism, the Ethiopian 

wolf has the potential to deliver additional economic benefits, especially from new 

visitors. The attraction of more experienced overseas tourists, who are interested in 

viewing other unique species, will need the protection of the broader biodiversity 

including the unique species in the park. Creating a better understanding of what 

such a broader conservation strategy might requires further research to evaluate 

public preferences for the broader biodiversity conservation using data collected 

from both domestic and international visitors. This study has evaluated preferences 

using data from one national park and international visitors. However, the wolf 

populations are distributed in six other distinct Ethiopian highlands areas. Therefore, 

future economic valuation studies might need to consider preferences for such 

populations across geographical ranges. Despite this caveat, the overall evidence 

from our study is that conservation of large carnivore species such as the Ethiopian 
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wolf can generate significant economic benefits and that these benefits need to be 

considered in designing future conservation programs. 
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Abstract 

Conflict over land use for supporting local livelihoods is one of the challenges faced 

by large carnivore conservation programs in human-disturbed landscapes. Designing 

effective conservation strategies requires an understanding of the socioecological 

context and people’s preferences towards conservation programs. This study 

investigates preferences of rural residents for management options defined by 

conservation program attributes to protect the endangered Ethiopian wolf, Canis 

simensis, in the Bale Mountains National Park, Ethiopia. The conservation program 

attributes include population targets for the Ethiopian wolf, increases in the size of 

the protected habitat area, monitoring outposts, local participation in monitoring, and 

provision of financial incentives to the local residents. Using a scale extended latent 

class model, we analyse choice experiment data collected from households living 

inside, adjacent to and outside the park. We find that preferences for the 

conservation programs are heterogeneous. A significant proportion of residents, 
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predominantly agro-pastoralists, prefer increases in the population of the Ethiopian 

wolf and receiving financial incentives from wolf-related tourism. Proximity to the 

park and park associated livelihoods influence residents’ preference for the 

conservation programs. Addressing local livelihood interests, and promoting 

alternative livestock management strategies among rural residents, would help 

ensure tolerance to and the recovery of the wolf population. 

Key words: choice modelling; conservation; Ethiopian wolf; incentive-based 

programs; large carnivores; livelihood; protected areas 

JEL classifications:  Q28, Q51, Q57 

3.1 Introduction  

Establishing protected areas (PAs) has been a dominant conservation strategy to 

lessen human-induced impacts on wildlife populations and reduce species extinction 

risk (Adams et al. 2004; Chape et al. 2005). PAs help to maintain wildlife population 

levels better than other species conservation strategies (Stoner et al. 2007; Taylor et 

al. 2011; Gray et al. 2016). However, evidence suggests that threatened species 

populations inside PAs are still declining (Craigie et al. 2010; Ripple et al. 2014), 

including the populations of African wild dog, Lycaon pictus (Woodroffe and 

Ginsberg 2002), and the Ethiopian wolf, Canis simensis (Marino and Sillero-Zubiri 

2013). These are the two most vulnerable large carnivore species in Africa, 

necessitating the development of species conservation and research priorities in the 

region (Ray et al. 2005) that include strategic planning and monitoring activities 

(Sillero-Zubiri et al. 2004). 

The Ethiopian wolf is the rarest canid species in the world with an estimated 

population of fewer than 500 adults (Marino and Sillero-Zubiri 2013). It is included 
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on the Red List of endangered species by the International Union for the 

Conservation of Nature (IUCN) (Marino and Sillero-Zubiri 2013). There are two 

predominant threats to the species: continuing habitat loss and transmission of rabies 

diseases from domestic dogs due to human encroachment for subsistence agriculture 

and grazing (Marino and Sillero-Zubiri 2013). Since the 1990’s Ethiopian wolf 

conservation programs, and action plans have been developed to ensure the survival 

of the species (IUCN/SSC Canid Specialist Group 2011). These include the National 

Action Plan (NAP), which was first drawn up in 1997 (Sillero-Zubiri et al. 1997) 

and has been revised in 2011. Pivotal to the NAP are the protection of the afroalpine 

habitat as well as monitoring wolf populations and associated threats. The NAP also 

promotes the wolf as a flagship species for conservation of the afroalpine ecosystem, 

its unique biodiversity and aims to link conservation benefits to local economic 

development.  

In the face of large-scale anthropogenic threats and limited resources, effective 

conservation that balances the socioeconomic and ecological objectives requires 

identifying and implementing the most important conservation actions (Polasky 

2008). Conventional PAs, such as exclusionary national parks, are often 

controversial as a means of fostering socioeconomic development (Brockington and 

Wilkie 2015). Some researchers suggest that PAs can help poorer communities to 

alleviate poverty (Andam et al. 2010), while others express concerns about the social 

impact on local people arising from restrictions on natural resource uses 

(Brockington et al. 2006; West et al. 2006) and the costs associated with human-

wildlife conflicts (Woodroffe et al. 2005). For example, large carnivores often 

compete for space, prey and frequently kill livestock, and consequently face 

retaliatory actions (Treves and Karanth 2003). Such persecution of carnivores by 
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local people is reported to be the main cause of the decline in their populations and 

local extinction in areas of high human density (Woodroffe 2000; Woodroffe et al. 

2005), making large carnivores among the most challenging to conserve (Linnell et 

al. 2001). 

Therefore, strong focus on management priorities and conservation policies that 

allow for greater participation of local people in the design and implementation 

phases is crucial for effective conservation (Agrawal and Gibson 1999; Mishra et al. 

2017). Social and economic factors are increasingly seen as key to conservation 

success (Ghimire and Pimbert 2013). Thus, a better understanding of how 

conservation programs influence local people’s behaviours and preferences is crucial 

to designing management strategies and conservation policies that protect target 

species (Polasky 2008; Redpath et al. 2013). To this end, from a cost-benefit 

perspective, sharing the economic benefits that conservation generates is important 

for local communities, who bear significant economic costs (Patterson et al. 2004; 

Dickman et al. 2011). For example, ecotourism revenues from African wild dog 

have the potential to offset predation costs at the local level (Naughton‐Treves et al. 

2003; Lindsey et al. 2005). Introducing such incentives might shape local people’s 

behaviour and their tolerance for carnivores, thus, mitigating human-carnivore 

conflicts (Nelson 2009; Dickman et al. 2011). However, conflict management 

strategies are context-specific. Setting up effective management strategies would 

require a sound understanding of locality-specific socioecological systems and 

people’s values for the conservation of carnivores (van Eeden et al. 2017). 

Preferences of local residents and landowners for biodiversity conservation and 

conservation program designs, including payment mechanisms, have been studied in 

a variety of contexts using stated preference methods, and in particular choice 
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experiments (CE). It had been reported in the literature that landowners respond to 

direct incentives (Sorice Michael et al. 2011; Hansen et al. 2018) but also technical 

assistance (Kreye et al. 2017). Other related studies also show preferences for 

specific conservation program designs, such as biodiversity offsets (Burton et al. 

2017) and landowners’ participation in the management of ecosystems (Rocchi et al. 

2017). However, most of the existing studies were conducted in developed countries, 

such as USA, Australia, and Italy, with limited attention devoted to the study of 

preferences among local residents for conservation program designs, including 

financial incentives, in the context of developing countries. Further, very few 

studies tested for heterogeneity in preferences.  

Previous studies on large carnivores’ conservation programs have examined various 

ways to mitigate human-carnivore conflicts that arise from threats to local 

livelihoods (Maclennan et al. 2009; Dickman et al. 2011; Harihar et al. 2015). For 

example, livestock guardian and compensation payments were considered as the 

most effective strategies to reduce livestock loss (van Eeden et al. 2017). For low-

income countries, a variety of financial instruments, including compensation and 

benefit sharing have been advocated to promote conservation and human-carnivore 

coexistence (Dickman et al. 2011). Studies in Africa, for example, found that 

compensation payments for livestock losses promoted a reduction in lion killings and 

increased pastoralists’ tolerance (Hazzah et al. 2014; Bauer et al. 2015). Similarly, 

local benefits of financial incentives from handicrafts and wildlife tourism are 

believed to have helped reduce snow leopard killings in Nepal (Mishra et al. 2003). 

However, existing studies are limited to a few top predators. Additionally, 

information is scarce for the case of large carnivores that have little history of 



Chapter 3 Residents preferences for conservation program designs 

88 
 

livestock killings, but are threatened by extreme habitat loss due to competition for 

space with livestock grazing.  

In this study, we fill the existing research gaps by investigating rural resident 

preferences (and their determinants) for a set of conservation programs that define 

management options for the protection of the endangered Ethiopian wolf in the Bale 

Mountains National Park (BMNP), Ethiopia. BMNP was selected as our case study 

because it hosts more than half of the Ethiopian wolf population globally and 

comprises one of the largest suitable habitats (about 1079 km2 out of a total area of 

2,600 km2) (IUCN/SSC Canid Specialist Group 2011). Unlike in Northern Ethiopia 

where the Ethiopian wolf occasionally kills small ruminants, it poses no direct threat 

to human livelihoods and safety in the Bale Mountains (Atickem et al. 2010) and 

consequently direct persecution of the wolf is very rare (IUCN/SSC Canid Specialist 

Group 2011). Using a stated preference CE method, we assess the trade-offs local 

people (living inside, adjacent to and outside BMNP) are willing to make among 

different attributes of conservation programs. Our latent class modelling suggests 

that there are two classes of respondents with different preferences for the proposed 

conservation program designs. Local people inside the park appear to prefer 

conservation programs that increase the population of the Ethiopian wolf and they 

also appear to be interested in receiving direct financial incentives from wolf related 

tourism. This study makes an important contribution to the existing literature on 

conflict management strategies for human-wolf interactions in the context of local 

resource use conflicts.  

The remainder of this paper is organised as follows. Section 2 describes the study 

sites. Section 3 provides an overview of the choice experiment methodology, 

detailing the theoretical and empirical approaches used, attribute selection, 
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experimental design, and survey implementation. Results are presented in Section 4 

while a discussion of the main findings is presented in Section 5 followed by 

conclusions in Section 6. 

3.2 The study area: The Bale Mountains National Park  

The Bale Mountains National Park (area 2150 km2) is part of the Bale Mountains, 

the most extensive high altitude plateaus in the Southeast of Ethiopia (Hillman 1988) 

(Figure 3.1). The area has a shorter dry season (from November to February) and 

longer wet season (March to October) (Hillman 1988). The park was established in 

1972 and formally gazetted in 2015 (FZS 2017). Currently it is part of the Eastern 

Afromontane biodiversity hotspot identified by Conservation International due to its 

high level of endemism (Williams et al. 2004). Most importantly, the primary 

purpose for establishment of the park was to protect the rare and endemic Ethiopian 

wolf (Canis simensis), as it contains the largest population globally (Marino 2003; 

Marino and Sillero-Zubiri 2013). However, the long-term monitoring of the wolf 

population in the Bale Mountains has shown fluctuations over the last 25 years. The 

wolf numbers reached a maximum of 300 in the 2008 but have declined steadily 

since then to an estimated level of 210 in 2011 (Marino and Sillero-Zubiri 2013) and 

to less than 200 in 2014 (Bedin et al. 2015), which was close to the estimate of 120-

180 wolves for the year 1996 (Sillero-Zubiri et al. 1997). 

The park has no buffer zones and borders five densely populated districts: Dinsho, 

Goba, Adaba, Harena Buluk, and Dello Mena. Surrounding local communities 

depend on park resources for agriculture, livestock grazing, and extraction of non-

timber forest products (NTFP) such as firewood, wild coffee, honey, and bamboo. 

For example, forest products provide substantial support for local livelihoods, 
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contributing up to 53% of their total per capita income (Yemiru et al. 2010). 

Furthermore, agro-pastoralism is the predominant livelihood activity and is 

characterised by traditional livestock mobility into the park for grazing during dry 

and wet seasons (FZS 2017). The wet season marks the highest livestock population 

(reaching to a density 150-195 TLU/km2) in some areas of suitable habitat for the 

wolf, indicating unsustainable utilisation, thereby possibly affecting the long-term 

conservation goals for the Ethiopian wolf (Vial et al. 2011). The area at higher 

altitude has relatively low crop production (Hillman 1988), compared to areas of the 

park at lower altitudes where mixed farming with crop production is common. 

Overall, there is an increasing pressure on natural resources and disagreements over 
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grazing lands with the park management in the area.

 

Figure 3.1. Ethiopia and location of the Bale Mountains National Park  

3.3 Methods  

3.3.1 Choice experiment and random utility models 

Choice experiments (CE) have been widely applied in nonmarket valuation studies 

to evaluate alternative policy options including conservation programs (Adamowicz 

et al. 1998; Bartczak and Meyerhoff 2013). CE enables us to estimate the economic 

values of the proposed programs and evaluate the policy options. In our case, CEs 

provide respondents with a choice among several options that are defined by sets of 
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attributes representing conservation programs to protect the Ethiopian wolf. The 

attributes vary across choices to elicit information about the trade-offs respondents 

make between different attributes and thus their willingness to pay for program 

attributes. The hypothetical policy context for our CE scenarios relates to 

improvements in the protection of the Ethiopian wolf. Respondents’ choices of 

program options were evaluated using the random utility model (RUM) (McFadden 

1974). In the RUM, respondents are assumed to choose an alternative that provides 

them with maximum utility. Although residents consider a range of relevant factors 

in their choices, a researcher observes only the influence of the stated attributes. 

Consequently, the choice models are probabilistic, and specify utility as consisting of 

deterministic and random error components. Formally, the utility of individual n 

choosing alternative i from a set of J alternatives can be expressed as: 

Uni = βnXnit + εni,  (1) 

where Xni represents a vector of observed attributes, βn is the vector of the parameter 

for attributes, and εnj is an unobserved random error term. The various assumptions 

about the random term would lead to different models. The assumption of a Gumbel 

distribution leads to the most common specification, the standard multinomial logit 

(MNL) model. As specified, equation (1) implies that preferences are homogenous 

(McFadden 1974). However, an important issue in discrete choice modelling is 

dealing with respondents’ preference heterogeneity, which has received attention in 

recent years. Depending on perceived benefits from and attitude to biodiversity 

conservation, respondents’ preferences for the Ethiopian wolf conservation programs 

may vary. To capture the heterogeneity of preferences among respondents, one can 

use advanced choice models such as random parameter logit (RPL) (Train 2009), 

and latent class models (LCM) (Boxall and Adamowicz 2002). As well as preference 
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heterogeneity, there may also be heterogeneity in the variance of the random 

component of utility i.e. some segments of the sample may have different degrees of 

observed precision in their choices. There is evidence that accounting for scale 

heterogeneity might be important because neglecting it may lead to incorrect 

conclusions about preference structures (Magidson and Vermunt, 2006).  

We opt for the latent class approach to dealing with heterogeneity because we have 

an a priori perspective that heterogeneity will be manifest across the geographically 

different locations. The discrete nature of the latent class approach would support the 

identification of this form of heterogeneity. Furthermore, we have estimated RPL 

models and find that the explanatory power of the latent class model is superior.8 

3.3.2 Scale extended latent class model 

Evidence suggests that the parameters of preferences from latent class models might 

be confounded with the differences in error variance (Magidson and Vermunt 2006). 

In our analysis we employed the scale extended latent class model (SELCM) 

specification, which control for differences in the error variance across respondents, 

and is advantageous over standard LCM  as it improves the precision of estimates of 

the preference parameters and provides information associated with uncertainty in an 

individual’s response with a different scale class (Magidson and Vermunt 2006). 

Such models have been applied in the evaluation of preferences for biodiversity 

conservation (Thiene et al. 2012; Bartczak and Meyerhoff 2013). The SELCM 

choice probability of an individual n choosing alternative i from a choice set C, 

consisting of j alternatives, belonging to class s and scale factor r can be specified as: 

                                                           
8 Note reported here, but available on request 
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Pni|s, r= exp  (µ𝑟𝑟𝛽𝛽𝑠𝑠𝑋𝑋𝑛𝑛𝑛𝑛)
∑  exp  (µ𝑟𝑟𝛽𝛽𝑠𝑠 𝑋𝑋𝑛𝑛𝑛𝑛)𝐽𝐽
𝑛𝑛∈1

                        (2) 

where µr represents the class-specific scale parameter and βs the class-specific 

preference parameter vector for conservation program attributes.  

We also explain membership of the latent class using socio-demographic variables. 

Following Boxall and Adamowicz (2002), the probability of an individual n 

belonging to a specific latent class s is expressed by the multinomial logit model: 

Pns= exp( 𝜃𝜃𝑠𝑠 𝑍𝑍𝑛𝑛)
∑ exp( 𝜃𝜃𝑠𝑠 𝑍𝑍𝑛𝑛)𝑠𝑠
𝑠𝑠=1

, s = 1, 2, … , S                       (3) 

where θs, are the parameter estimates for individual specific observed characteristics 

(Zn), which were included in the model as covariates to predict class membership. 

The marginal effects of covariates on the probabilities of class membership were 

computed (Greene 2008). A maximum likelihood estimation procedure using Latent 

GOLD Choice Version 5.01 (Magidson and Vermunt 2006) was used to estimate the 

models.  

In our CE model estimation, it is assumed that the indirect utility is a linear function 

of the attributes and alternative specific constant (ASC). All our attributes were 

modelled as continuous variables. The ASC (represented by status quo =1 and 0 

otherwise) was included to capture the effect of factors not explained by the 

attributes and also any possible status quo bias during respondents’ choice of 

alternatives (Adamowicz et al. 1998). Model estimation started with MNL model 

and followed by estimation of SELCM models that accounted for preference and 

variance heterogeneities. Several models with the numbers of preference classes 

ranging from 1 to 6 and with one or two scale classes were estimated. The optimal 

number of classes were assessed based on the Bayesian Information Criterion (BIC) 
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and Consistent Akaike Information Criterion (CAIC) (Vermunt and Magidson 

2013), and considering the meaningfulness of the parameter estimates (Scarpa and 

Thiene (2005).  

Based on the model parameters, we evaluated the trade-offs respondents would make 

between the program attributes and estimated attribute-specific willingness to accept 

(WTA) values. Such an estimate, also called the implicit price, is the quotient of 

marginal utility of a change in the attributes and the marginal utility of the cost 

variable. This is given by the formula: 

WTAsk = βsk/βsc  (4) 

where the βsk and βsc are the estimated parameters for the non-monetary attribute k 

and cost variable c, respectively, for class s. Because the monetary attribute is a 

compensation payment, which is expected to have a positive marginal utility, a 

negative value reflects they are willing to pay (WTP), whereas a positive value 

indicates a need for WTA compensation to obtain the change in the attribute. 

3.3.3 Ethiopian wolf conservation program and attributes descriptions 

The CE attributes were selected on the basis that they are realistic for respondents 

and relevant for policy decisions (Bennett and Blamey 2001). We conducted a 

detailed review of relevant literature and policy documents, including the strategic 

planning and the NAP for Ethiopian wolf conservation (Marino 2003; IUCN/SSC 

Canid Specialist Group 2011) and key informant interviews followed by focus group 

discussions with park officials. The action plan for the Ethiopian Wolf Conservation 

Program has focused on a multi-faceted strategy including habitat protection and 

regular monitoring of local wolf populations and threats (Marino 2003; IUCN/SSC 

Canid Specialist Group 2011). In line with this, the general management plan of the 
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park outlined management actions that involve stricter habitat protection and phasing 

out of local land use for livestock grazing within the wolf ranges while finding 

alternative livelihood means for local people (FZS 2017). Thus, effective protection 

aims at enhancing the recovery of the wolf population and wildlife tourism benefit to 

support conservation and the local economy. Within this context, the final 

conservation program attributes selected for this study were the size of the afroalpine 

habitat to be protected, Ethiopian wolf population level, number of monitoring 

outposts, participation in monitoring, and compensation payment.  

Table 3.1 presents the attributes and their levels. The first attribute was related to 

increasing the sizes of the area to be protected. The area represented the afroalpine 

ecosystem9, one of the principal ecosystem components of the BMNP, suitable 

habitat for the Ethiopian wolf and its prey population. This attribute was presented in 

four levels: de facto open access and three levels (sizes) of strictly protected areas. 

The de facto open access, or no strict protection, represents a continuation of current 

human influence including illegal livestock grazing within the wolf habitat due to 

weak law enforcement and poor management. The strict protection levels of areas 

(253, 582, or 1079 km2) put restrictions on all forms of local resource use including 

livestock grazing, designating the area as wolf habitat. The protection levels were 

based on ecological information such as the quality of the habitat available and the 

wolf density it could support (Sillero-Zubiri et al. 1997). The first level (253 km2) 

protects optimal wolf habitat, which can support the highest estimated wolf density 

(1-1.2 wolves/ km2). The second level (582 km2) included a combined area of the 

                                                           
9 The afroalpine and sub-afroalpine habitat encompasses area above an altitude of 3200 meters above 

sea level and forms 50% of the total area of the BMNP.  
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optimal habitat, and the good habitat (with density 0.3 wolves/ km2). The third level 

(1079 km2) covered all suitable habitat ranges in the BMNP.  

The second attribute, the Ethiopian wolf population target, had four levels. The 

population had fallen to l9610 individuals in 2014 due to the rabies epidemics (Bedin 

et al. 2015). This is considered as the status quo level. The other three levels of 

population considered are 250, 300, and 400 wolves. The historic population level 

before the recent crash was 250 wolves (Marino 2003). The levels 300 and 400 

wolves can be achieved if human disturbance and rabies incidence is reduced 

(Marino and Sillero-Zubiri 2013).  

The third attribute, number of monitoring outposts11, was related to increasing the 

capacity for improved monitoring and enforcement of regulations. Currently, two 

monitoring outposts exist in the two core wolf habitats –Web Valley and Sanetti 

plateau. In this study, we consider increasing the number of outposts to 4 and 6 by 

establishing additional outposts in other sites.  

The last two attributes considered relate to participation in monitoring activities and 

compensation payments. Local people’s participation in monitoring activities is one 

of the critical attributes to establish participatory conservation programs. Although 

there are community-based organisations to assist conservation in the Bale 

Mountains, local peoples’ participation in wolf conservation and management at 

BMNP is limited. We included local people’s participation (in number of days) for 

monitoring activities in three levels: no participation (current situation), one 

                                                           
10 This population number was the latest population level available at the time of data collection for 

this study. However, for the purpose of our choice experiment exercise, we rounded this population to 

200 wolves and used this level the status quo.  
11Outposts are small stations that are used as a local base to enhance monitoring of the Ethiopian wolf. 
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day/month, and two days/month. The monetary attribute is presented as a 

compensation payment of direct financial incentive to the local people for deterring 

illegal activities and motivating them to support wolf conservation. This incentive 

would be sourced from wolf based tourism that establishes a conservation benefit-

sharing scheme to offset local resource use restrictions. This attribute had four 

levels: no payment (status quo), and payment levels of Ethiopian Birr (ETB12) 100, 

200, and 400 per month. The first level (ETB 100)13 corresponds to the daily wage 

rate that the Ethiopian wolf conservation program has used to pay for local casual 

employees. The other higher payment levels were increased proportionally. 

Table 3.1. Attributes and attribute levels used in the choice experiment (current 

situation or status quo shown in bold italicised) 

Attributes Attribute levels  

Area protected (in km2) A de facto open access (no strict 

protection), 253, 582, 1079 

Ethiopian wolf population (Number of wolves) 200, 250, 300, 400 

Number of monitoring outposts  2, 4, 6  

Number of days to participate in monitoring (per 

month) 

0 (no participation), 1, 2 

Compensation/incentive payment (per month in 

ETB) 

0 (no payment), 100, 200, 400 

 

                                                           
12 ETB refers to the Ethiopian Birr, the Ethiopian currency. 1 ETB was USD 0.0466 in December 

2016).  
13 This payment level is about 0.3% of the total annual household income (Appendix Table B.l) 

according to the income data collected in our survey. 
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3.3.4 The survey design 

We used SAS software (Kuhfeld 2004) to generate an orthogonal fractional factorial 

design of choice set profiles from all possible combinations of the five attributes 

(i.e., 4x4x3x3x4=576). The design resulted in 24 choice sets, which were arranged 

into four blocks. This approach ensures that the attributes and levels vary 

independently to one another (Bennett and Blamey 2001). Each choice set has two 

alternative options and a status quo. The baseline levels (that form the status quo) 

also appeared in the alternatives. The final choice sets were pretested with selected 

household respondents and experts. A sample of choice sets is presented in Appendix 

Fig.B.1. 

The CE survey questionnaire14 consisted of four parts. The first part contained 

information about farm households’ demographic and socioeconomic characteristics 

such as landholding, livestock ownership, and various income sources including 

those from natural resource use. The second part had questions related to attitudes 

and perceptions about park management and Ethiopian wolf conservation issues such 

as the current status of the Ethiopian wolf population, human-wildlife conflict, 

coexistence with the wolf, and opinions on the contribution of the wolfs to wildlife 

tourism. The third part presented information on the CE exercises, focusing on the 

park background, current and future management scenarios, and description of the 

attributes and attribute levels, the choice sets themselves, followed by debriefing and 

follow up questions regarding their choices. 

                                                           
14 The questionnaire and information pamphlet is attached in the Appendix D 
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3.3.5 Sample and survey implementation 

The sampling population were local residents of nine kebeles of the three districts of 

Dinsho, Bale, and Delo Mena in the Bale Mountains areas encompassing the three 

strata15 ‒ those living inside, adjacent to and outside the BMNP. Using a stratified 

random sampling method, study kebeles were first identified based on the 

administrative and park maps and support from park officials. The selected kebeles 

represented the local resource use pattern inside the park. Then surveyed households 

were selected randomly. The survey questionnaire was translated into Oromiffa, a 

local language, by a native speaker and agricultural economist. Then, it was 

administered after securing permission from the park authority in Ethiopia and 

Human Research Ethics approval from the University of Western Australia, 

Australia (RA/4/1/8558). The first author and three well-trained and experienced 

enumerators native to the study areas administered the survey between November 

2016 and February 2017 using a face-to-face interview. Household heads, or spouses 

or an adult household member in the absence of the household head completed the 

survey. The majority of respondents were surveyed in their residence, and the rest 

were surveyed while working in the field.  

Before the CE exercise, we presented the details of management scenarios, attributes 

and attribute levels to the respondents to ensure that they were well-informed on how 

the CE exercise works. To help with the explanation, we used an information 

                                                           
15In our sample population, inside refers to those households living in kebeles that are situated 

completely within the park boundaries. Adjacent refers to those households living in park adjacent 

kebeles that have area overlapping with park boundaries (this overlap ranging over 13 to 53% of total 

village area being within the park). Outside refers to those living in kebeles with no border 

overlapping the park and are farther from the park boundaries.  
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pamphlet and coloured choice set cards with pictures of the Ethiopian wolf and its 

habitat, separately. Then we informed respondents on the purpose of BMNP and 

how the park management protects the endemic Ethiopian wolf and the way the 

management of the park impacts the wolf population (enhances or otherwise, as 

indicated by their levels). We also explained that currently the species and its habitat 

are threatened, and the continuation of the status quo will reduce the chances of 

future survival of the Ethiopian wolf. Then it was stressed that enhancing the wolf 

population and securing its future survival requires improved management options. 

The attributes that defined the management options were described clearly with 

picture illustrations. When they choose their preferred option among the alternatives 

given in the choice set, we reminded respondents to consider that the options 

presented in each choice set were the only available options, and the choice sets 

themselves were also independent of each other. Finally, for each respondent, we 

presented a survey with six choice sets followed by debriefing questions. 

3.4 Results  

3.4.1 Descriptive analysis  

The survey was administered to 321 households, generating 316 complete and usable 

surveys for the analysis; five surveys were not usable because they had incomplete 

socio-demographic information. In the CE exercise, all respondents choose at least 

one of the alternative options to the status quo option and hence there was no protest 

response. Respondents were predominantly male (85%), and had an average age of 

39.5 years (± 12.9, SD). The household size, on average, was higher (5.86) than the 

national rural household average, 4.9 (Central Statistical Agency (CSA) and ICF 

2016). The average number of year respondents spent in school was very low, 3.56 
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(±2.48 years). Agriculture was the predominant livelihood activity by the 

respondents with 98% involved in crop farming. The respondents were 

predominantly and livestock owners (94%). Respondents had, on average, 7.5 ±6.64 

tropical livestock units (TLU) per household; this figures was highest being for those 

living inside the park (12 TLU) compared to those adjacent to (7 TLU) and outside 

the park (6 TLU).  

We asked respondents a range of questions regarding their knowledge and attitudes 

towards the Ethiopian wolf and its conservation. A large proportion (86%) of 

respondents knew of the establishment of BMNP and had seen the Ethiopian wolf 

within the park at least once. Seventy-two per cent of people believe that the current 

status of the wolf population is good or very good, but there are large differences 

among respondents. Only about half (49%) of the households inside the park think 

that the status of the wolf is good or very good. This figure was higher for those 

adjacent to the park (75%) or outside the park (80%). The great majority of 

respondents (93%) believed the need for conservation of the Ethiopian wolf. 

Regarding livestock predation, less than half (46%) of the respondents reported at 

least one livestock killing in the previous year. All livestock killings were attributed 

to common jackals and hyena. Importantly, the vast majority (93%) of respondents 

believed the possibility of coexistence with the Ethiopian wolf within the Bale 

Mountains area. A descriptive summary of the socio-demographic characteristics and 

the environmental attitudes of respondents are presented in Appendix Table B.1.  
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Table 3.2. Summary of covariates used in the choice modelling (mean ± SD) 

Variable  All  

N=316 

Insidea  

(16.8%) 

Adjacent
a (38.9%) 

Outsidea 

(44.3%) 

Test of 

differences in 

meansb  

Annual livestock sales 

income  

7.48 

(±9.39) 

7.46 

(±11.2) 

6.89 

(±9.57) 

8.01 

(±8.48) 

F(2, 313) = 

0.46, p = 0.63 

 

Proportions of 

respondents participated 

in extracting honey from 

forest inside the park 

(Honey Extraction) 

 

0.23 

(±0.42) 

0.77 

(±0.42) 

0.20 

(±0.40) 

0.05 

(±0.22) 

X2(2, N= 316) =  

114.18 p<0.0001 

Proportions of 

respondents who used 

stored livestock feed (Use 

stored feed) 

 

0.085 

(±0.28) 

 0.056 

(±0.23) 

 0.13 

(±34) 

0.06 

(±0.23) 

X2 (2, N= 316)  =  

5.13, p=0.077  

Proportions of 

respondents concerned 

about disease on the wolf 

population (Disease 

concern) 

0.37 

(±0.48) 

0.45 

(±0.49) 

42.3  

(±0.49) 

0.29 

(±0.45) 

X2(2, N= 316) =  

7.31 p=0.026 

a Locations such as inside, adjacent and outside referenced the kebeles of households residence with 

respect to the park boundaries.  

The annual livestock sale for the year 2015/2016 is presented in Ethiopian Birr (in 1000).  
bThe F-test/chi2 shows the test of equality of means of respondents among the locations. P-values 

show the significance level. 

3.4.2 Choice model specification and model selection  

Our estimated CE models include the MNL and the SELCM model. The MNL 

model helps to evaluate the importance of the attributes on respondents’ choice of 

management options for protecting the Ethiopian wolf. Our initial SECLM model 

class selection based on the standard information criteria such as BIC and CAIC, 
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suggested a three class model as the best fit (Appendix Table B.2). However, 

comparison of this model with the 2 class model suggested that there was one 

common class that had robust parameter estimates (class 2) and that the movement 

from 2 classes to 3 classes caused a fragmentation in a class that did not pay 

attention to the payment attribute (Appendix Table B.3). Scarpa and Thiene (2005) 

argue that decisions of model selection could also be based on analysts’ judgment 

and meaningfulness of signs. Here, the two-class model that has robust parameter 

estimates was selected as our final model. Thus, the two scale class, two preference 

class model was used to discuss our result and evaluate welfare.  

We included socio-demographic characteristics of respondents (Table 3.2) as 

covariates to explain class membership (Vermunt and Magidson 2013). The 

variables included were annual income from livestock sales, whether respondents 

participated in extracting forest honey from the park, location of respondents in 

relation to the park boundaries, i.e., inside, adjacent, outside (outside as a base case), 

whether respondents used stored livestock feed, and if respondents had concerns 

about the effect of disease on the wolf population. Except for the livestock income 

variable, all covariates were dummy coded. The latent class models were estimated 

using 500 starting sets and 500 iterations to minimise the probability of local 

maxima solutions16. 

                                                           
16 Models estimated with 5000 starting sets converged to the same results. 
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3.4.3 Preferences for the conservation programs  

Table 3.3 reports estimation results of respondents preferences for the conservation 

programs from both the MNL and the SELCM models17. The MNL model (in 

columns 1-2) showed a negative and significant ASC indicating respondents’ 

preference for alternative options to the status quo, independent of attribute levels. 

The significance and signs of coefficients show the effects of each attribute variable 

on the preferences for the conservation programs that target the protection of the 

Ethiopian wolf. The coefficients of all the non-monetary attributes, other than the 

Ethiopian wolf population, were negative and significant while the compensation 

payment was positive and significant. The results of SELCM model suggested two 

classes that are presented in columns 3-6 of Table 3.3. The two classes were class 1 

that comprised the majority (71.8%) of respondents, and class 2 represented the 

remaining 28.2%, indicating the presence of heterogeneity in the preferences among 

respondents. Respondents in class 1 had a large18 negative and imprecisely estimated 

ASC, which suggests that they would not select the status quo under any set of 

attribute levels in the other options. It suggests respondents in this class were 

following a particular heuristic: they tended to select a change option, but within 

those change options, picked the one that provided the least protection. They did not 

                                                           
17 We have also estimated a random parameter logit (RPL) model with interaction of the covariates. 

The SELM is advantageous and more appropriate in our case as we have a good reason (the spatial 

distribution of respondents) to believe that there may by clusters in the samples. Further, we have 

found that the information criteria and log likelihood of the RPL model is substantially inferior in 

terms of the model selection criteria such as the information criteria (AIC and BIC) and log-likelihood 

to the SELCM model.   

18 “large” in this context means that the effect of the ASC dominates any conceivable levels 

of the implied utility of the other attributes in the choice set 
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value compensation or the number of wolves protected, but attached negative values 

to the area protected, monitoring outposts, and monitoring days. The coefficient for 

monitoring days implies an odds ratio of 0.68 (exp(-0.3851)), which suggests a 

substantial effect on choices for a single additional day of monitoring. If one 

compares two alternative options, which are identical apart from option 1 having one 

additional day of monitoring, then the probability of selecting Option 1 is 0.4, 

compared to 0.6 for the other.   

Respondents in class 2 seem to make decisions that are more considerate of the 

attributes. They valued increased compensation and wolf numbers, but lose utility as 

the number of monitoring outposts’ increases. The coefficient for an increase in the 

number of outposts, a site to be used for monitoring purpose inside the park, implies 

an odds ratio of 0.85 i.e. the relative probability of selecting an option that differs 

only by having one additional outpost is 0.45:0.55, suggesting a strong dislike being 

supervised within the park. On the other hand, the number of monitoring days and 

area under protection do not affect their choices. Their ASC was negative and 

significant, but not as large as for class 1, implying that under some circumstances 

the status quo option would be selected.  

Regarding scale class membership (Table 3.3), scale class 1 represents the 

overwhelming majority of respondents (97.67%), and this class has its scale 

parameter normalised to 1. Scale class 2 represents the remaining proportion (2.33%) 

had a much smaller estimated scale parameter, suggesting that respondents in this 

class have a larger error variance. Note that the reported preference parameter 

estimates in Table 3.3 relate to scale class 1; if normalised to scale class 2 they would 

be substantially rescaled, and their significance changes: none of the preference 
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parameters is significant for either class. This implies that effectively 2% of the 

sample is making choices at random (Davis et al. 2019). 

3.4.4 Factors influencing preferences and marginal effects 

Table 3.3 and Table 3.4 report the estimated parameters and marginal effects of 

covariates that determine class membership. As expected respondents’ socio-

demographic characteristics significantly influence preference class membership. We 

explain their influences in terms of marginal effect, which is more informative than 

the parameter estimates, to describe the class membership. Marginal effects are the 

calculated as percentage point change in the probability of class membership for a 

unit change in the attribute. Based on this, our model suggests that the probability of 

being in class two increases with households’ proximity to the park with the highest 

for inside (91.2%) and 17.1% higher for adjacent compared to the base case outside 

(Table 3.4). Additionally, households use of stored livestock feed, being concerned 

of rabies disease to the wolf, whether engaged in forest honey extraction or had 

higher livestock income can also increase the probability of belonging to class 2.  

Given the positive effect of these characteristics and their support for improved 

conservation programs to enhance protection of the Ethiopian wolf, class two are 

most probably pro-conservation. Being inside the park was the strongest predictor of 

class two membership, and we consider class 2 as ‘insiders’ to conservation 

suggesting that those inside the park are supporting an increase in wolf population 

and willing to receive direct financial incentives. Contrary to class 2, respondents in 

class 1 lack positive preferences for the conservation programs. As these respondents 

tended to be those living outside the park, we labelled them as ‘outsiders’ to 

conservation.  
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Table 3.3. Results of multinomial logit (MNL) model and Scale extended latent class 

model (SELCM) 

Attributes MNL SELCM 

Class1 Class2 

  Coef. S.E. Coef. S.E. Coef. S.E. 

Area protected -0.0019*** 0.0001 -0.0033*** 0.0002 -0.0002 0.0002 

Ethiopian wolf 

population 

0.0001 0.0005 -0.0001 0.0009 0.002** 0.0009 

Monitoring outposts -0.1045*** 0.0202 -0.0662*** 0.0295 -0.155*** 0.0402 

Monitoring days  -0.1382*** 0.0416 -0.3851*** 0.0728 0.0525 0.0806 

Compensation 0.0005** 0.0002 -0.0003 0.0004 0.0021*** 0.0005 

ASC -5.1904*** 0.2738 -157.173 194.538 -3.3796*** 0.5507 

Covariates explaining class membership   

Constant      0 . 1.0124*** 2.0938 

Livestock income     0 . 0.0747** 0.0376 

Honey extraction      0 . 2.4717** 0.9747 

Location: inside     0 . 8.5586*** 1.9827 

Location: adjacent      0 . 4.5203*** 1.3949 

Use stored feed      0 . 4.6645*** 1.2847 

Disease concern      0 . 2.9406*** 0.9747 

Scale class (sClass) membership for SELCM 

   sClass1 sClass2   

   Coef. Z-value Coef. Z-value P-value 

Scale class estimates  0.000 . -3.4266 -2.6904 0.0072 

Constant   0.000 . -3.7369 -5.9817 2.20E-09 
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Table 3.3 cont. 

Class size 

Classes    Class 1 Class 2    

Scale class1   0.7011 0.2756 0.9767  

Scale class2   0.0167 0.0066 0.0233  

    0.7178 0.2822    

Model statistical summary for SELCM: LL= -1038.7016; BIC= 2198.273; CAIC= 2219.273; No. of 

parameters= 21, df= 295; R2 = 0.3309; No. of observations = 316; No of choices= 1887  

*** and ** denote significance levels at 1%, and 5% level respectively  
a Livestock income (in 1000 in ETB). 

Table 3.4. Marginal effect estimates of covariates 

 Covariates  class1 (outsiders) class2 (insiders) 

Livestock income  (in ETB) -3.0 3.0 

Honey extraction  -25.4 25.4 

Location: inside -91.2 91.2 

Location: adjacent  -17.1 17.1 

Use stored feed  -77.2 77.2 

Disease concern -25.7 25.7 

Finally, we estimated the WTA estimates for the SELCM model (Table 3.5). As the 

compensation attribute variable was significant for preference class 2 only, WTA 

values were estimated for that class only. The coefficient for compensation is 

positive as expected. A negative WTA value means respondents are WTP for the 

conservation program while a positive value means they prefer to accept, instead. 

Respondents in class 2 had a marginal WTP of ETB 0.96 per month or ETB 11.58 

(US$ 0.54 per year) for a marginal increase in the wolf number. On the other hand, 

respondents are WTA, on average, ETB 73.88 (US$ 3.45) for establishing an 
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outpost, implying that an additional monitoring outpost reduces respondent welfare 

by ETB 73.88. 

Table 3.5. Marginal willingness to accept for the attributes (in ETB/Month) 
 

LCM (Class2) 

WTA Std. Err. 

Area protected (in km2) NS ----- 

Ethiopian wolf population (number of wolves) -0.96 0.44 

Monitoring Outpost (number)  73.88 27.26 

Monitoring days (per day) NS ----- 

 

3.5 Discussion 

The results of this choice experiment study into local residents’ preferences for 

conservation program features suggest the presences of two preference classes of 

respondents. The heterogeneity appears to be explained by location and socio-

demographic characteristics such as proximity to the park and livelihood 

dependence. Respondents in class 2, who most likely reside inside or near the park 

and are dependent on park resources or alternative stored livestock feed are most 

likely to prefer an increase in conservation program that aims to increases in the wolf 

population and in receiving direct financial incentives from wolf-related tourism. 

However, respondents in class 1 (“outsiders”), most likely residing outside the park, 

are ambivalent about the conservation programs. Respondents in both classes (1 and 

2) show no preference for the establishment of monitoring outpost as a conservation 

program feature. 

Our finding of heterogeneity in preferences is consistent with those of Bagchi and 

Mishra (2006), who suggest that agro-pastoralists with a large number of livestock 
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were more tolerant towards the endangered snow leopard (Uncia uncia) in India. 

Similarly, our findings for class 2, the insiders, show that those who owned more 

livestock prefer an increase in the Ethiopian wolf population. Such preferences may 

reflect that respondents are more tolerant of the predator (Naughton‐Treves et al. 

2003). However, class 1, which tend to be dominated by mixed crop and livestock 

production based livelihoods, did not show such tolerance.   

A number of attitudinal factors would probably play an important role in explaining 

the positive preference of the insiders. Evidence shows that positive attitudes 

towards the Ethiopian wolf are associated with resident proximity to conservation 

areas, ownership of more livestock, and lack of human-wildlife conflict (Eshete et al. 

2015). Additionally, people’s beliefs about the species and species related risks and 

perceptions appear to strongly influence their acceptance of large carnivores and 

consequently their preferences for increasing future populations (Riley and Decker 

2000; Carter et al. 2012; Inskip et al. 2016). Although such beliefs can be associated 

with both beneficial and undesirable features (Carter et al. 2012), people living 

inside the BMNP appear to have valued the beneficial aspects of the Ethiopian wolf 

because of its uniqueness and the perceived economic benefits of conservation 

(mainly from wildlife tourism) (IUCN/SSC Canid Specialist Group 2011). Similarly, 

a study carried out in the buffer zone of Chitwan National Park in Nepal reported 

that people view larger tiger populations as economically beneficial rather than as 

threats to livelihood and safety (Carter et al. 2012). In our case, ‘insiders’ showed 

their concern about the negative effect of rabies disease on the wolf population; this 

may have contributed to their support for an increase in the population. Such positive 

views might be developed when people realise that the species population is 
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declining (Riley and Decker 2000; Inskip et al. 2016) which may motivate their 

desire to ensure the survival of the species (Bartczak and Meyerhoff 2013).  

Our finding of positive preference among class 2 (insiders) for financial incentive 

related to wolf-based tourism implies that incentives have the potential to play a 

significant role in motivating local people for conservation actions even when there 

is a competition between livelihood needs and the desire to provide undisturbed 

habitat for the species. This approach of incentivising locals has shown positive 

success in other developing countries by increasing local support for conservation of 

the snow leopard in Nepal (Mishra et al. 2003), and tolerance for lion and other 

predators in livestock dominated landscape in Kenya (Romañach et al. 2007). Thus, 

available evidence suggests that residents near African national parks perceive the 

parks’ economic benefits (Archabald and Naughton-Treves 2001) and are also able 

to link economic incentives to conservation outcomes (Dickman et al. 2011). We 

found a similar pattern that economic benefits derived by those insiders are 

associated with forest honey extraction and perceived tourism income from the wolf. 

This reinforces the idea that those who might be incurring greater opportunity costs 

from conservation also recognise and value benefits of conservation programs. 

On the other hand, class 1 (outsiders), were ambivalent towards the programs that 

increase the wolf population and the financial payment such programs could provide. 

Although, residents’ attitude for conservation and tourism may be positively related 

with economic benefits (Tessema et al. 2010; Eshete et al. 2015), perhaps, some 

people may not associate receipt of such tourism benefits with conservation 

(Walpole and Goodwin 2001). Two possible reasons could help explain our results. 

First, there could be inequity in the distribution of economic benefits of conservation 

whereby benefits are gained by only a small group of people near the park, leaving 
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out those living in remote areas (Walpole and Goodwin 2000). In our case, those 

living outside the park probably donot believe that they can share the benefits of 

wolf tourism. Second, mistrust between local communities and conservationists may 

lead to the perceptions of unfair distribution of costs and benefits of conservation 

(Sommerville et al. 2010). Indeed, the overwhelming majority (93%) of respondents 

living outside the park felt that they were alienated from or had no positive views on 

benefits; but only a minority (35%) of those who live inside share such views. Thus, 

it is possible that financial incentives alone may not necessarily influence people’s 

attitude and behaviour towards the conservation of large carnivores (Harihar et al. 

2015; van Eeden et al. 2017). 

The preferences of respondents for the conservation program that relate to area 

attribute differ between the two classes. Class 1, outsiders, strongly oppose area 

protection as they would assume that strict protection limits their access to natural 

resources in the park, including livestock grazing. This may have economic 

consequences for these people who have a great sense of attachment with land 

suggesting a higher opportunity cost. Alternative livelihood sources in the form of 

incentives could offset the opportunity cost of forgoing the traditional ways of using 

the land (Dickman et al. 2011). For example, integrating local livelihood choices, 

such as stall feed to grazing and lopping practices in a pastoralist community in India 

has promoted support for tiger conservation (Harihar et al. 2015). We find that the 

situation is slightly different for class 2, who neither oppose nor support area 

protection. The use of stored livestock feed and forest honey extraction did not 

contradict protection of the habitat. The park management actions that allow 

villagers inside and nearby the park to engage in controlled livestock grazing within 

the park outside core conservation areas in time of drought or feed shortages would 
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be crucial to support and sustain their livelihoods in times of difficulty. Furthermore, 

the park community’s outreach efforts have also targeted actions against these 

residents aimed at stopping livestock grazing in the core wolf conservation areas 

(FZS 2017). These management actions and the perceived distribution of 

conservation benefits associated might contribute to the difference in preferences for 

area protection between the respondents in the two preference classes. 

Regarding the attributes related to monitoring (monitoring outposts and contribution 

to monitoring days), respondents in both classes did not support conservation 

programs that enhance them. Respondents’ opposition to the monitoring outpost may 

suggest the need for a change in the “business as usual” approach to the park 

governance. In Ethiopia, wildlife conservation is primarily the responsibility of the 

government and conservation programs have been mainly dictated externally without 

consideration of the needs and concerns of the local communities (Kelboro and 

Stellmacher 2015). Because of this trend, it seems that local people are suspicious of 

the presence of park outposts, probably, due to fear that the park personnel might 

monitor their activities. Indeed, people were unhappy with the park management in 

the past, and they destroyed most park outposts during the government changeover 

in 1991. This might have been the result of dissatisfaction with historical practices. 

Thus, an important dimension to revert this situation is to increase environmental 

awareness and outreach programs to enhance participation among local communities 

and their sense of ownership, and that might change their conservation behavior 

(Dolrenry et al. 2016). 

The findings that a large proportion of respondents (outsiders) were not willing to 

support specific wolf conservation programs may present some cause for concern. It 

is not clear if this discord between the preferences of residents and perceived social 
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cost is a precursor to future challenges of conservation. Future studies need to 

investigate how provisioning of alternative livelihoods and development 

opportunities promote conservation behaviour. Indeed, human attitudes towards 

carnivores and social factors that shape conflicts are complex and case specific 

(Dickman 2010). Although human-wildlife conflicts related to large carnivores’ 

conservation are often attributed to livestock depredation, none of our respondents 

attributed livestock loss to the Ethiopian wolf, which is encouraging. Even if the 

positive preference for the benefits of conservation is most likely associated with 

proximity to the park, respondents outside the park do not believe that conservation 

would bring economic benefit to them. This suggests the importance of designing 

context-specific incentive mechanisms to help develop trust between locals and 

conservationists so that collaborative systems can be established for long-term 

conflict management (Redpath et al. 2017). 

Overall, our study contributes to one of the particular challenges in designing an 

effective incentive-based conservation program that does not depend on external 

funding (Dickman et al. 2011). It highlights the promising nature of direct financial 

incentives for conservation benefit-sharing mechanism. Benefit-sharing is 

advantageous over compensation or insurance schemes because the revenue 

generated from species conservation is going back to communities aimed at 

lessening anthropogenic threats and improving the condition of habitat and 

population of the conflict causing species (Dickman 2010). However, for the benefit-

sharing schemes to become successful and ensure distributional equity, they should 

explicitly target local communities, particularly the poor and marginalised groups, 

who claim traditional access to natural resources. Indeed, the evidence shows that 

such incentives are linked to the intrinsic motivation that motivates conservation 
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behaviour of local communities in and around protected areas (Cetas and Yasué 

2016). Our study adds a new insight to the literature in the context of local land use 

conflict for livestock grazing and protection of endangered species (e.g. the 

Ethiopian wolf) in developing countries. Its significance can also extend to 

understanding the case specific social factors in human –wildlife conflict mitigation 

(Dickman 2010), suggesting that management strategies that management strategies 

that take into account the locality specific conservation programs, such as 

heterogeneity based on geographic location and livelihood interests are crucially 

important. Furthermore, outreach programs on conservation of species would 

improve local residents’ perception of wildlife conservation benefit and achieving 

conservation outcomes (Salafsky and Wollenberg 2000).  

3.6 Conclusion 

We evaluate the preferences of local residents for management options defined by 

various conservation program features including direct financial incentives to protect 

the endangered Ethiopian wolf in Bale Mountains National Park, Ethiopia. We also 

examined the factors that influence residents’ preferences. Choice experiments data 

were collected from local residents living inside, adjacent to and outside the park, 

who are dependent on agro-pastoralism or mixed agriculture for their livelihood. 

Latent class modelling that address heterogeneity in preferences was used to analyse 

the trade-offs local residents are willing to make for different elements of 

conservation programs including direct financial incentives. 

Three key conclusions can be drawn from this study. First, a considerable proportion 

of local residents prefer enhancing the population of the Ethiopian wolf and 

receiving direct financial incentives that conservation of wolf could provide. Second, 
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support for the carnivore conservation is highly influenced by proximity to the park, 

with, local people inside the park supporting enhanced conservation programs. On 

the other hand, the majority of respondents who are living outside the park are 

ambivalent towards conservation program that targets enhanced number of wolves 

but they object to all other conservation interventions. These respondents probably 

do not believe that they can share the benefits from wolf tourism and that the area 

protected will impact negatively on their use of the park. Third, financial incentives 

that link conservation with livelihood benefits would contribute to managing 

conflicts between humans and the Ethiopian wolf, but such strategies appear to be 

context specific. Our study focused on the BMNP and translation of our findings to 

other habitats (e.g., in areas where the Ethiopian wolf has undertaken livestock 

predation) should be made with caution. 

Preferences of local people for the protection of the Ethiopian wolf constitute an 

interesting area of policy consideration. Strict habitat protection against the 

traditional use of resources appeared worrisome or not a priority for local people. 

Any future conservation strategy must, therefore, place equal emphasis on 

maintaining the Ethiopian wolf habitat and the needs of local people. Thus, a range 

of economic incentives and other livelihood support that take into account the spatial 

heterogeneity of respondents might be able to promote better conservation behaviour 

among residents. For example, effective animal husbandry and livestock 

management that involves a shift in the animal husbandry practice from traditional 

free grazing of pasture land to stall–feed systems through provisioning of alternative 

feed resources might help to reduce human-wolf conflict and to increase local 

support for the conservation of the species habitat. 
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Finally, policies for conserving the wolf must emphasise on the economic values of 

the protection of the Ethiopian wolf. Often understanding and incorporating such 

values within a broader socioecological perspective is useful to designing long term 

and effective management actions. This can help in addressing the local resource use 

conflict challenges resulting from management strategies that fail to balance the 

interest of local people and their livelihoods needs, and the conservation objectives 

for the Ethiopian wolf and large carnivore conservation in general.  
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of protected areas on the rural households’ incomes’ in Ethiopia. 

Abstract 

Protected areas (PAs) serve as cornerstones for biodiversity conservation and the 

supply of ecosystem services. In developing countries, PAs are often located in rural 

areas that have high poverty rates. As PAs restrict agricultural land use and the 

extractive use of natural resources, there have been concerns about their potential 

impact on nearby local people. This study evaluates the impact of PAs on 

livelihoods, as measured by total household income (THI) and livestock income (LI) 

of rural residents. We use a quasi-experimental design survey to gather 

socioeconomic and biophysical data from households living within, adjacent to and 

outside the PAs and employ matching methods to isolate the impact of PAs. Our 

findings suggest that there is no evidence that establishment of PAs adversely affects 

local livelihoods. Instead, we find that households within PAs and in adjacent areas 

have higher incomes. Understanding the heterogeneity in the effect of PAs on 

livelihoods can help in designing well-targeted policy interventions that improves 

conservation goals while also addressing livelihood concerns of resource-dependent 

local communities. 
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4.1 Introduction  

Establishing protected areas (PAs) is a major strategy for conserving biodiversity 

and ensuring the supply of ecosystem services (Millennium Ecosystem Assessment 

2005). Conservation policies should aim to reduce adverse social effects, or at least 

not increase poverty (Gardner et al. 2013). However, there is evidence that PAs, 

especially in developing countries, may adversely impact local communities through 

social displacement (Brockington and Igoe 2006; West et al. 2006), restricting of 

access to natural resources (Adams et al. 2004; Naughton-Treves et al. 2005; 

Ghimire and Pimbert 2013) or increasing human-wildlife conflicts (Woodroffe et al. 

2005). Furthermore, they have an uneven distribution of benefits among a few 

groups while incurring disproportionate costs to other groups (Ferraro 2002; 

Brockington and Wilkie 2015), that might conflict with economic development 

(Adams and Hutton 2007; De Pourcq et al. 2017) and poverty reduction goals 

(Sanderson and Redford 2003; Ma et al. 2019).  

On the other hand, there is some evidence that PAs can play an important role in 

alleviating poverty and sustaining livelihoods locally and globally (Adams et al. 

2004; Andam et al. 2010; Dudley and Stolton 2011). According to the Convention 

on Biological Diversity (CBD), a sixth of the global population depends upon the 

biodiversity within PAs for their livelihoods (CBD 2009), and 56% of essential 
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services from conservation priority areas provide benefit directly to the poor (Turner 

et al. 2012), including the use of food (Stolton and Dudley 2010; Ferraro et al. 2011; 

Turner et al. 2012; Mavah et al. 2018). Local people depend on non-timber forest 

products (NTFP) for supplementary food or safety nets and as sources of income to 

get out of poverty (Angelsen and Wunder 2003). For example, in Uganda, where 

biodiversity loss, deforestation, and poverty are linked, Kibale National Park 

provides protection against the desperate sale and loss of livestock assets to poor 

households (Naughton-Treves et al. 2011). Other indirect benefits of PAs include 

those arising from ecotourism and infrastructure development (Ferraro et al. 2011). 

If PAs are to contribute to both conservation and development goals, conservation 

initiatives must be designed and implemented in a way that leads to poverty 

alleviation (Wilkie et al. 2006; Gardner et al. 2013). To this end, the fifth World 

Parks Congress held in Durban in 2003 put forward recommendations on improving 

knowledge and understanding of linkages between PAs and poverty reduction, and 

specifically the impact of PAs on the livelihoods of the rural poor (WPC 2003). 

Evidence shows that understanding such linkages based on empirical evaluations of 

conservation programs would help to design cost-effective conservation initiatives 

and to improve the livelihoods of natural resource users (Ferraro and Pattanayak 

2006; Baylis et al. 2016). This is important because PAs are typically established 

with little consideration to potential local livelihood impacts.  

Empirically testing the causal link between PAs and human well-being typically 

involves comparing livelihood indicators between local communities that rely on PA 

resources and those that do not (Wilkie et al. 2006; Ferraro and Hanauer 2014). Most 
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previous studies focus on the benefits and costs of PAs based on qualitative analysis 

or ordinary regression adjustment methods that assume respondents are 

homogenous, reflecting no causal inference on the overall effect of PAs on local 

livelihoods (Pullin et al. 2013). Further, a simple comparison of socioeconomic 

outcomes may lead to biased results due to confounding factors that influence the 

treatment (Ferraro and Hanauer 2014). As a result, the ability to measure the 

socioeconomic impacts of PA is complicated by the fact that site choice for PAs is 

non-random and the surrounding local people are often poor and marginalised 

compared to the remaining parts of the society (Wilkie et al. 2006). The presence of 

such selection bias requires the use of sophisticated research design and 

methodologies such as quasi-experimental designs to assess the impacts (Ferraro 

2009). Quasi-experiments can carefully measure the causal effect of a specific policy 

intervention vis-à-vis a credible counterfactual scenario that results from matching 

methods19 (Ferraro 2009). Systematic reviews that synthesise scientific results of 

impact evaluation pointed out research gaps in the use of such methods in the 

conservation literature. For example, Baylis et al. (2016) identified that the progress 

in the application of such designs has been slow and called for more rigorous studies, 

including matching methods. Another review of PA’s impact on human welfare 

suggested limited availability of evidence (Pullin et al. 2013).  

                                                           
19 Matching method can effectively simulate a randomized experiment attempts by comparing the 

difference in the estimation results. It weights the treated and the control groups based on observable 

characteristics so that the two groups look similar and a valid comparison can be made. 

 

https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/topics/social-sciences/qualitative-analysis
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Past impact evaluation studies based on matching methods have shown mixed effects 

of PAs on human wellbeing across countries. For example, Costa Rican and Bolivian 

PA systems reduce poverty at district or municipality levels (Andam et al. 2010; 

Sims 2010; Ferraro et al. 2011; Canavire-Bacarreza and Hanauer 2013). Using 

households as the units of analysis PAs also alleviate poverty in Cambodia 

(Clements et al. 2014), lead to increases in welfare from higher wages in Costa Rica 

(Robalino and Villalobos 2015) or higher total household incomes in China (Mullan 

et al. 2010). Other studies found that PAs had no effect on a range of poverty 

measures such as total household income, expenditure and poverty rates in Peru 

(Miranda et al. 2016) and on the growth of productive assets in Uganda (Naughton-

Treves et al. 2011). Conversely, recent studies that evaluate the impact of Nature 

Reserves in China reported higher poverty levels and a negative impact on local 

household incomes (Ma et al. 2019) and on wealth (Duan and Wen 2017). A recent 

global meta-analysis shows households near PAs with tourism also had higher 

wealth levels (Naidoo et al. 2019). Evidence shows a mix of positive and negative 

impacts, the debates whether PAs benefit or cost people living nearby PAs has been 

debated extensively (Roe 2008). Still, impact studies in the conservation literature 

are scarce (Baylis et al. 2016).  

Furthermore, empirical findings to-date are not informative enough for policymakers 

to achieve a win-win outcome for biodiversity and human well-being in all contexts. 

Importantly, for impact evaluation studies to be policy relevant, they should be able 

to provide contextual insights on how conservation interventions affect rural 

communities’ livelihood so that policymakers can design programs that foster 
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mechanisms to improve human welfare (Ferraro and Hanauer 2014). This study aims 

to fill this research gap by using livelihood indicators in the context of Ethiopia. 

Using Propensity Score Matching (PSM) techniques, this paper investigates the 

impact of PAs on the livelihoods of local households within and adjacent to three 

Ethiopian National Parks: Awash National Park (ANP), Abijata Shalla Lakes 

National Park (ASLNP), and Bale Mountains National Park (BMNP). Although 

these parks represent different agro-ecologies, the local communities surrounding 

them practise similar livelihood strategies with substantial dependence on park 

resources for livestock grazing and extractive activities. We evaluate the impact of 

PAs on two livelihood outcomes: total household income (or THI) and income from 

sales of livestock (LI). Since there was no available baseline data for households 

before the establishment of the parks, we use socioeconomic and biophysical data 

collected from households living inside the park, around the park boundary, and 

outside the park, where those located outside the park served as our control group. 

Following the guidelines by Woodhouse et al. (2015), we examined how livelihood 

outcomes vary depending on proximity to the park by controlling for key 

confounding variables that influence both the placement of PAs and the livelihood 

outcomes. Our matching analysis suggests no evidence that PAs negatively impact 

local livelihoods in Ethiopia. Instead, households living within and in adjacent areas 

of PAs had an increase in their THI by 19% and a substantial increase in LI. 

Our study makes two key contributions to the impact evaluation literature. First, it 

adds to the small but growing body of literature on environmental evaluation based on 

quasi-experimental designs. This study provides an interesting case study in the 
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context of Eastern Africa, where Ethiopia has a long history of conservation practices 

(Tessema et al. 2010) and about 85% of its population is mainly agrarian and highly 

dependent on the natural resource for their livelihoods (UNDP-GEF 2008). Like other 

tropical parks, Ethiopian national parks were first characterised by exclusionary 

policies of a “fine and fence” approach, and resource use conflicts (Jacobs and 

Schloeder 2001; Adams and Hutton 2007). In 2008, a new wildlife regulation 

developed a policy framework on wildlife development, conservation, and unitization 

under PAs-local people partnership (Van Zyl 2015). Empirical evidence on the link 

between PAs and local livelihood is lacking to guide such a policy. It is timely that 

this study can inform policy decisions to designing well-targeted resource use policy 

and management actions that help achieve better socioeconomic and conservation 

outcomes. Second, we used households as the unit of analysis to investigate the impact 

of PAs on both THI and LI. In most existing studies the unit of analysis is aggregated 

to locality/subdistrict or census segment (Andam et al. 2010; Sims 2010; Ferraro et al. 

2011; Canavire-Bacarreza and Hanauer 2013; Ferraro and Hanauer 2014). A few 

studies have used households as the unit of analysis (e.g. Naughton-Treves et al. 2011; 

Clements et al. 2014). For example, Clements et al. (2014) show the positive impact 

on the livelihoods of households living inside and at the buffer zones of Cambodian 

PAs due to farmland, and diverse livelihood means from NTFP. Our study is different 

because agriculture within Ethiopian national parks is illegal, but the extraction of 

natural resources and livestock grazing are important economic activities, creating 

serious challenges for biodiversity conservation (UNDP-GEF 2008). Concurrently, 

conservation benefits to the local economy from ecotourism are minimal (Van Zyl 

2015).  
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The remainder of the paper is organised as follows. Section 2 presents the 

background of PAs in Ethiopia. Section 3 outlines the empirical approach of impact 

evaluation techniques, matching and survey methods. Section 4 contains the main 

results followed by a discussion in Section 5. Finally, Section 6 draws conclusions 

and policy implications of the study findings. 

4.2 Background on protected areas and rural livelihoods in 

Ethiopia 

4.2.1 Protected areas management 

The main strategy of biodiversity protection in Ethiopia has been through a network 

of wildlife conservation areas. According to the 2014 United Nations World Database 

on Protected Areas, Ethiopia has 41 PAs covering an area of 186,000 km2, equivalent 

to 16.4% of the total land area (Tessema et al. 2010; Deguignet et al. 2014). National 

parks and wildlife sanctuaries, which constitute about 18.5% of the total protected 

area, are classified under IUCN category II and are “strictly protected” (Vreugdenhil 

et al. 2012). The majority (81.5%), including the wildlife reserves (IUCN Category 

IV) and controlled hunting areas (IUCN Category VI), permit sustainable use of 

natural resources. Most PAs were proposed and established in the 1960s and early 

1970s primarily to protect large mammals and endemic species (Hillman 1993). At 

the federal level, the Ethiopian Wildlife Conservation Organization (currently 

Ethiopian Wildlife Conservation Authority) was established in 1965 and formally 

enacted in 1970 to manage PAs (Jacobs and Schloeder 2001).  
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Ethiopian PAs have a long history in protecting wildlife which started with the 

regulation on illegal hunting in 1909 (UNDP-GEF 2008). The 1972 Conservation of 

Wildlife Regulation prohibited settlement and hunting within national parks, and 

typically excluded any form of resource use including livestock grazing by local 

communities, who traditionally depend on PAs as grazing land (Jacobs and 

Schloeder 2001). During that period, however, the experience in other East African 

countries was different. For example, the Kenyan Wildlife Conservation and 

Management Service, in its 1976 Act, had a national wildlife policy that involved 

wildlife conservation while promoting effective utilisation of wildlife resources 

including compensation to the local communities who shoulder the burden due to 

wildlife and their conservation (Saussay 1984 ). Due to the restrictions and lack of 

any benefits derived from the PAs and national parks in Ethiopia, local communities 

often developed a sense of resentment with park management over land use that 

resulted in illegal killings of wildlife, particularly during the change of government 

in 1991 when enforcement was perceived to be weak. Consequently, in the 1990s, 

the management of most PAs was devolved to regional states to promote a local 

sense of ownership. In 2008 the mandate to manage national parks, wildlife 

sanctuaries and wildlife reserves were transferred to the newly established Ethiopian 

Wildlife Conservation Authority (or EWCA). Deviating from earlier regulations, the 

"Wildlife Development, Conservation and Utilization Legislation” (Regulations 

No.163/2008) was enacted in 2008, and under controlled conditions, it may allow 

local people to utilise some natural resources such as honey harvesting, cutting and 

collection of forage and medicinal plants (FDRE 2008). Overall, the current 

management approach recognises PAs contributions to local economic development 
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and rural poverty reduction strategies. The EWCA policies now reflect the dual 

objectives of conservation of wildlife species and the promotion of ecosystem 

services-based local livelihoods which plays a pivotal role in poverty reduction and 

sustainable development (UNDP-GEF 2008). 

4.2.2 Socioeconomic issues: rural livelihoods 

Agriculture is the mainstay of Ethiopia’s economy contributing 40% to GDP and is 

primarily based on smallholder farming. An estimated 85 per cent of the population 

is dependent directly on the land for their livelihoods and 44 % of rural households 

are vulnerable to poverty (World Bank 2015). With population growth, land area 

available to local people becomes scarce and the land set aside for wildlife protection 

comes under increasing pressure from agricultural expansion and natural resources 

extraction (UNDP-GEF 2008). For example, in one of the most impacted parks, 

Abijata Shalla Lakes Nation Park, the human population inside the park had 

increased from an estimated 2847 in 1971 to an estimated 20,000 in 2002 and has 

sharply risen to 55,000 in 2011 (Reaugh-Flower 2011). The livelihoods of local 

communities within and adjacent to the PAs are predominantly agro-pastoralism. 

PAs form an important pasture land, supporting an estimated two million heads of 

livestock (ÖBF 2009). BMNP alone supports about 775,000 head of livestock in 

peak wet seasons (FZS 2017).  

The government of Ethiopia has recognised PAs benefit to society. According to the 

national study on the economic values of PAs ecosystem services related to local use 

were found to be high (Van Zyl 2015). Among these values are harvesting of natural 

forest product (grass, wood, honey, coffee, and other NTFPs) (21%) and livestock 
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grazing (18%) and their combined values is comparable to the economic values of 

watershed protection (42%). However, the contribution of incomes from tourism and 

recreation services (8%), and other ecosystem services including cultural values 

(11%) is small (Van Zyl 2015). In rural areas, off-farm employment is often 

transitory. Instead, there is a high dependence on natural forests that provide an 

important source of cash income for households surrounding PAs (Yemiru et al. 

2010). Most importantly, the majority (93%) of wood fuel is sourced from natural 

forests, including NPs (Smith et al. 2016). 

4.2.3 Study sites  

This study focuses on three national parks: Bale Mountains National Park (BMNP), 

Awash National Park (ANP), and Abijata Shalla Lakes National Park (ASLNP) 

which form part of the network of PAs in Ethiopia (Figure 4.1). The ecological 

systems of the national parks differ, with BMNP, created in 1970, representing the 

afroalpine and sub-afroalpine dry evergreen montane forest and evergreen scrub 

(ranging 1500-4377 meters in elevation). Established in 1965, ANP is situated at an 

altitude of 705m. ASLNP was established in 1970 at mid-altitude (1540 to 2075 

meters). Both ANP and ASLNP have a vegetation cover dominated by dryland 

acacia commiphora and woodland (UNDP-GEF 2008). The BMNP and ANP were 

officially gazetted in 1969 and 2015, respectively. ASLNP is not formally gazetted. 

While there are livelihood related pressures and problems facing most of the PAs, so 

far, the policy implementation and PAs management have been weak to address such 

issues (USAID 2008). Consequently, these parks are mostly under de facto open 

access for local resource use, leaving them to become “paper parks”. 
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Figure 4.1. Study sites of Ethiopian protected areas and locations of kebles. 

4.3 Methodological approach and data  

4.3.1 An impact evaluation of protected areas  

This study aims to estimate the impact of PAs on livelihood outcomes through causal 

effect inference (Ferraro and Hanauer 2014). However, there are some 

methodological challenges in estimating the effects of PAs on local well-being 

(Andam et al. 2010). Most importantly PAs are not placed randomly, but they are 
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located in remote areas inhabited by rural poor with high dependence on natural 

resources (Millennium Ecosystem Assessment 2005). This leads to selection bias in 

which households living within and adjacent to PAs are likely to be different from 

those living outside on a range of factors such as socioeconomic and biophysical 

characteristics. Consequently, a direct comparison of outcomes for treated and 

control groups (inside versus outside) may bias the estimated results. Similarly, 

estimates of regression and fixed effects models are either inaccurate or sensitive to 

the model specification (Dehejia and Wahba 1999; Ho et al. 2007). To estimate the 

impact of protection (hereafter “treatment”), we establish what would have happened 

had there not been PAs established, which is a counterfactual. For this, we employed 

matching techniques to identify a valid control group that is similar to the treated 

group in baseline covariates. 

4.3.2 Propensity score matching and addressing selection bias  

Propensity score matching (PSM) methods, a widely implemented approach in 

health sciences, has been increasingly adopted in conservation policy appraisal to 

estimate causal treatment effects due to the establishment of PAs (Ferraro and 

Hanauer 2014). The aim of PSM, like standard regression techniques, is to control 

for the differences in baseline characteristics that affect the establishment of PAs and 

livelihood outcomes. This approach ensures methodological rigour and finds credible 

ways of attributing the differences in livelihood outcomes between the “treated” and 

“control” groups. In this study, households belonging to the treated group are located 

inside PAs and those living in adjacent areas with administrative boundaries 

overlapping park areas under protection. The households belonging to the control 
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group are located completely outside PAs. The matching technique assumes that, 

after matching, the expected livelihood outcomes of treated and matched control 

groups without protection are the same, and hence the outcome of the later represents 

the counterfactual outcome of the treated groups (Ferraro et al. 2011). 

PSM was employed to address selection bias and estimate the causal treatment effect 

(Rosenbaum and Rubin 1983). As such, it allows matching on several covariates 

using the unidimensional metric of the propensity score (Stuart and Rubin 2007). 

The PSM involves two steps. In the first step, the propensity scores are estimated 

using a logit model with common support assumptions. As Rosenbaum and Rubin 

(1983) suggested, propensity scores (also called balancing scores or b(X)) are the 

predicted probability of receiving a treatment (being in a PA) given covariates X, 

defined as P(D=1|X) or simply P(X). Matching units based on covariates X assumes 

that the distribution of X given b(X) is independent of treatment assignment (i.e. 

protection).  

In the second step, treated units are matched to control units to estimate the average 

treatment effect on the treated (ATT). There are different ways of implementing 

matching estimators20. Because the commonly used nearest neighbour matching 

faces the risk of bad matches, we improve this by using radius matching with a 

predefined maximum tolerance level or caliper in which all the control units that 

match with treated units within a certain distance are chosen (Caliendo and Kopeinig 

2008). We choose a caliper width equal to 0.2 of the standard deviation of the logit 

                                                           
20 Extensive preliminary analysis was carried out based on different matching estimators, 

including one to one and k-nearest neighbour matching and kernel matching.  
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of the estimated propensity score. A radius matching with this caliper size means that 

an individual from the comparison group is chosen as a matching partner for a 

treated individual that lies within the caliper (‘propensity range’) and is closest in 

terms of propensity score (Dehejia and Wahba 2002). Such an approach is 

advantageous when the control units have fewer sample size than treated ones, as in 

our case (Dehejia and Wahba 1999), and uses many good matches with well-

balanced covariates and hence significantly reduces bias (Caliendo and Kopeinig 

2008; Huber et al. 2015). Furthermore, our chosen caliper size can remove up to 

98% of the bias in a normally distributed covariate, producing optimal matches 

between treatment groups (Rosenbaum and Rubin 1985).  

Finally, two parameters are often estimated by matching estimators: the first is the 

population average treatment effect (ATE) and the second, the average treatment 

effect on the treated (or ATT). In our analysis, we estimate the effect of a binary 

treatment, represented by the indicator variable D, on the household income variable, 

Y. More specifically, D = 1 indicates participation to treatment, i.e. households 

living within PAs, while D = 0 indicates no participation (control units outside the 

park). Correspondingly, we define the treatment effect in terms of potential 

outcomes. Thus, the outcomes take two possible values, namely, Y(1) as the potential 

outcome with participation in treatment, and Y(0) as an outcome with no 

participation in treatment. ATE estimates the difference of the expected outcomes of 

treated and control group for an individual in the population, who are randomly 

assigned to treatment (Ferraro and Hanauer 2014). This is of less policy relevance 

because no causal inferences can be drawn on treatment effect (Ferraro and Hanauer 

2014). However, the second estimate, which is of our interest, the average treatment 
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effect on the treated or ATT, reflects the causal effect on a randomly chosen 

individual who is actually exposed to the treatment. In other words, treated 

households are compared with the counterfactuals, answering the question, “What 

would have been the outcome in the absence of the PAs?” (Ferraro 2009). This is 

complicated because the observed outcome reflects only one of the potential 

outcomes:  

Y= �𝑌𝑌
(0) 𝑖𝑖𝑓𝑓 𝐷𝐷 = 0,
𝑌𝑌(1)𝑖𝑖𝑓𝑓 𝐷𝐷 = 1  (1) 

PSM relies on two basic assumptions of strong ignorability (Rosenbaum and Rubin 

1983). The first is the assumption of conditional independence or unconfoundedness 

assumption, which assumes that conditional on covariates, the potential outcomes are 

independent of the treatment status. The second assumption states that respondents 

within the sample have a positive probability of being both treated and untreated, i.e. 

there is a common support condition. 

Under these assumptions, the ATT estimate for individuals affected by the treatment 

is given by  

 ATƬ = E [Y(1)|D=1]-E[Y(0)|D=1]                  (2) 

Where E [Y(1)|D=1] estimates the outcome for the treated group; and E[Y(0)|D=1] 

computes the outcomes for the untreated groups that represent the counterfactuals. 

Caliendo and Kopeinig (2008) present the full general expression of the matching 

estimator and details on the econometric specification. 

To ensure analytical rigour, we conducted a series of robustness checks in addition to 

our main analysis based on the radius matching estimator. We also conducted a 
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sensitivity analysis for unobserved bias (Rosenbaum 2002). To ensure that our 

results are consistent across model specifications, we used an alternative kernel 

matching and other model specifications such as regression adjustment. We also 

applied post matching regression to reduce further bias that may still exist due to the 

discrepancies between the covariates of the matched sample (Stuart and Rubin 2007; 

Imbens and Wooldridge 2009). Furthermore, we estimated Abadie and Imbens 

heteroscedasticity-consistent standard errors (Abadie and Imbens 2006). Finally, we 

tested for the presence of any spillover effects of PAs on households’ livelihoods 

outside the park. 

We employed Leuven and Sianesi (2003) implementation of the matching estimator 

in Stata version 14.2 (StataCorp, USA). We defined our analysis with common 

support using propensity score and checked for overlap between treatment groups 

before and after matching using separate histograms. We also assessed covariate 

balance (i.e. quality of matches) between treated and control groups using the 

standardised difference in means (Rosenbaum and Rubin 1985). Finally, we 

evaluated livelihood outcomes by comparing the ATT effects on the treatment 

groups of the matched sample. 
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4.3.3 Data 

4.3.3.1 Survey methods 

We identified treated and control households using stratified random sampling. First, 

we selected survey areas to include kebeles21 located inside, adjacent to and outside 

of park boundaries with the help of park officials and using topographic maps. 

Second, a total of 665 households practising livelihood activities, such as mixed 

farming (crop and livestock production), agro-pastoralists, or pastoralist were 

randomly selected from 23 kebeles. Four kebeles were inside (N= 117), ten were 

adjacent with land overlapping the park boundaries (N= 276), and nine were outside 

the park (N=272). The households living outside PAs were used as a control. We 

collected socioeconomic, biophysical, and geo-referenced data for each household 

during the field survey. Socioeconomic data were collected using a structured 

questionnaire22.  

The survey questionnaire consists of four sections: (i) household socioeconomic and 

demographic characteristics; (ii) use and dependence on PA’s ecosystem services 

(e.g. firewood, wood for charcoal production and house construction, and NTFPs 

including forest honey and coffee); (iii) income or livelihood sources of households, 

including from farm, non-farm activities and family remittances; and (iv) physical 

assets including house and livestock. The survey instrument was evaluated by the 

park officials, pre-tested with selected households, and revised for final 

                                                           
21 Kebeles are the smallest administrative units comprising villages in the Ethiopia’s 

government structure.  
22 The survey questionnaire can be found at the Appendix D. 
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implementation. The Human Research Ethics Committee of the University of 

Western Australia gave approval for the survey (RA/4/1/8558). Formal permission 

was obtained from Ethiopian PA authorities. Household heads or adult member of 

households were interviewed by the first author and experienced enumerators 

familiar with the study areas between November 2016 and February 2017. 

Using a geographic information system (GIS), we compiled the data on protected 

areas and baseline biophysical characteristics, including land cover, altitude, and 

distance to residence from the nearest PA boundary, main or all-weather road, full-

day market, and population centre (district). To estimate the proportion of natural 

habitat coverage within the study areas, we examined the GlobCover v.2.3 (ESA 

2008) land cover within a radius of 10 km23 from each surveyed kebele. GlobCover 

provides generalised land cover class using the MERIS images at their full resolution 

of 300 m covering from the period December 2004 - June 2006. All spatial analysis 

was done using ArcGIS v.10 (ESRI 2011). 

4.3.3.2 Unit of analysis and treatment assignment  

We estimate the impact of the PA on livelihoods at the household level. Treatment 

groups were assigned based on spatial stratification of households’24 residence 

kebeles relative to the nearest PA boundaries. Treated units are defined as 

                                                           
23 This distance is chosen because local people in rural areas can travel up to 2-3 hrs in wet 

season to access pasture land for grazing, roughly equivalent to a trip of up to 10 km from 

their homestead (Flintan et al., 2008). 
24 Our GIS data show that adjacent kebeles had between 6 and 90% of their land areas 

overlapping the park. On average, this overlapping area was about 37% of the land in the 

kebele.  
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households in kebeles that are either located inside the park or in adjacent areas that 

share a border with a park. These kebeles are collectively referred to as ‘park 

kebeles’. Some of the “park kebeles” extend up to 5 km away from the park 

boundaries. Our treatment assignment was similar to that of Miranda et al. (2016) 

who used a 5 km buffer area treatment in their study of the impact of Peruvian PAs. 

For comparison, we used control group households living in kebeles outside the 

park, ranging from 6 to 27 km farther from the boundaries of the nearest PA. These 

control households were also stratified into two groups based on their distance (6-15 

km and 16-27 km) to further test for the presence of any spillover effect of PAs. 

4.3.3.3 Livelihood outcome measures  

Total household income (denoted THI henceforth) and income from sales of 

livestock (LI) are used as two alternative measures of household income for the year 

2015/16. Incomes can be used as a measure of human wellbeing (Wilkie et al. 2006), 

and livestock sale, in particular, is a vital source of cash income in rural livelihoods 

(Little et al. 2008). We used a structured recall survey to collect income data from all 

sources such as farm, off-farm, and natural resource use. Farm income consists of 

sales from crops, poultry, and livestock. For crop income, we inventoried each type 

of crop produced for each harvesting season of the year. We multiplied the quantity 

produced by the village level average prices for that year. Similarly, we computed 

sales for all categories of livestock. We computed incomes from all nonfarm wages 

and remittances annually. Finally, we aggregated net income (revenue less cost) for 

each livelihood activity of the household to generate total household income 

estimates. 
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4.3.3.4 Covariates of interest  

The covariates selected in this study were those factors that jointly affect the 

establishment of PAs and socioeconomic outcomes. These include the biophysical, 

sociodemographic, and economic variables that are considered to be key 

determinants of livelihood strategies and are strongly related to households’ income 

(Table 4.2). Our selection of variables is consistent with related previous studies that 

examined the impacts of PAs on poverty and livelihoods (e.g. Clements et al. 2014).  

Biophysical characteristics include the proportion of undisturbed natural habitat 

within a 10 km radius of the kebeles (proportion), elevation (in meters), and 

distances (in km) to the main road. Such features can influence on households’ 

economic activity and PAs placement. For example, natural habitat cover in kebeles 

near PAs is more likely to be less disturbed compared to those located further away 

from PAs. Again, land at a low elevation tend to be more suitable for agricultural 

activities than land located at a higher elevation, and thus PAs tend to be located on 

land that is relatively steep at high elevation (Andam et al. 2010; Sims 2010; 

Canavire-Bacarreza and Hanauer 2013).  

PAs are also supposed to be remote and are farther from the main road, possibly 

affecting both natural habitat and economic return to individuals. Closeness to the 

main road and better access to nearby markets in the towns and cities may increase 

the chances of deforestation and over-extraction of natural resources (Pfaff et al. 

2009). Thus, we controlled only for distance to the nearest road, which is correlated 

with distances to the nearest district and full day market (r = 0.74 and r = 0.76, 

respectively) located in district towns. We also controlled for differences in 
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demographic and socioeconomic factors. Human capital (number of adults, 

education level), livestock numbers and farmland holdings positively influence the 

opportunity for alternative livelihoods. Further, we included a livelihood 

diversification measure, the inverse Herfindahl–Hirschman Diversity Index (HHI)25, 

which is based on the number of household activities and their share of income to the 

THI (Valdivia et al. 1996). Other variables included for matching were the age of 

household head and dependency ratio. 

4.3.3.5 Matched dataset  

Our matching estimator resulted in a matched dataset of 343 treated (87%) and 272 

control households. Fifty treated households, all of them from inside the park, did 

not get matches from the control households. The matched sample has well-balanced 

covariates. Measures of all the 11 covariates balancing statistics and differences in 

means test showed that no statistical differences remained across the treated and 

control groups (Table 4.2  in bold rows), indicating that there were no systematic 

differences between the groups. The matching also resulted in a substantial overlap26 

                                                           
25 HHI livelihood diversity index was computed using an Inverse Simpson diversity index 

for the entire range of livelihood activities such as crop production, livestock, forest products 

extraction, employment, owning local business, wages (from farm, and non-farm), off-farm 

(pension and house renting) and remittances. HHI combines information on the number of 

income sources and the contribution of each income type to the total income for each 

household. The maximum index value possible is equal to the number of income sources the 

household engaged in that would be attained (Ellis 2000).   

26 The region of common support is [0.19440454, 0.99999895] for the propensity score 

model. Based on this 50 treated households with propensity score values outside the range of 

the group were discarded.   
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of the propensity score distributions between the two groups (Figure 4.2), making 

the comparison groups appropriate for estimating the ATT (Stuart 2010). 

4.4 Results 

4.4.1 Summary statistics  

The descriptive statistics of the livelihood outcomes (i.e., THI and LI) for the full 

dataset, treated, and control groups are presented separately in Table 4.1. The THI 

and LI for the treated households group were significantly higher than the control 

group (Table 4.1). A detailed analysis of income share by livelihood activities 

revealed that income from natural resource use comprised the largest share (42%) of 

the THI for households in the treated group and is significantly higher from the THI 

for the control groups, which received a small proportion (13%) of their total income 

from natural resources use. Crop production accounted for less than one-fifth (18%) 

of the THI of the treated group but a higher proportion (46%) for the control groups.  

For each covariate listed in Table 4.2, the first row (and Appendix Table C.1) 

compares the means of the baseline covariates between households in treated and 

control groups for the unmatched sample. Among the 11 covariates, seven were 

statistically different between the two groups. Older household heads and larger 

family size (in adult equivalent), in comparison with the control group, characterise 

the treated households. The average number of years spent in school for households 

in the treated group (3.27±3.23) was significantly less than that of the controls 

(3.88±3.36). Treated households had, on average, more cattle, goats, and farmland 

holdings than the controls (Table 4.2). Additionally, treated households were, on 
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average, located farther from the nearest main road than the controls (7.14 km ±9.93 

vs 3.39 km ±3.60). However, differences in the dependency ratio, livelihood 

diversity index, elevation, and proportion of natural habitat cover were not 

statistically different between the two groups. A systematic difference for most of 

the key covariates between the control and treatment groups is an indication that they 

need to be balanced before analysing for treatment effect on livelihood outcomes.  

 

Figure 4.2. Kernel distribution of propensity scores of treated and control groups 

before matching (upper panel) and after matching matching (lower panel). 
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Table 4.1. Descriptive summary of total household (THI) and livestock (LI) income s 

for full sample, treated, and control groups for the year 2015/16 in Ethiopian Birr 

(ETB) 

Variable Full sample 

(N=665) 

Treated  

(N=393) 

Control  

(N=272) 

Mean 

difference: 

treated 

and 

control   

  Mean Std. Dev. Mean Std. Dev Mean Std. Dev 

THI  (log) 9.96 0.79 10.06 0.78 9.82 0.78 0.2457*** 

THI (level) 28092.46 898.10 30829.07 1269.47 24138.5 1168.74 6690.6*** 

LI  7660.74 565.28 8820.08 887.01 5985.66 502.27 2834.4** 

***, ** significance levels at 1 and 5%, respectively  

4.4.2 Matching results  

4.4.2.1 Covariate balance diagnostics 

Table 4.2 presents the summary statistics for each covariate for unmatched and 

matched groups. This section focused on the matched sample (Table 4.2 in bold 

rows). The first two columns contain group means and columns 3 to 6 contain 

statistics for standardised percentage bias, percentage bias reduction, two sample t-

statistics, and variance ratios used to compare the treatment groups. The standardised 

difference for all our covariates, except for HHI (10.8%) is less than 10%, which is 

acceptable (Rosenbaum and Rubin 1985). The slightly higher standardised difference 

in means for HHI is to be expected as in some cases there could be a moderate 

imbalance due to small sample size (Austin 2009). Additionally, there was no 

significant difference between group means for the matched sample (columns 1 and 

2). For example, the mean cattle holding (number of cattle) between treated and 
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control groups showed no statistical difference after matching (5.507 vs 5.530) 

compared to the case before matching (6.2468 vs 5.1287). After matching, its 

standardized bias reduced significantly (from18.5 to 0.4). The overall standardised 

difference in means (68.8%) for the unmatched sample was substantially reduced to 

17.7% after matching (Appendix Table C.2). The standardised means of less than 

20% is considered acceptable for balanced groups (Rosenbaum and Rubin 1985), 

implying that our covariates are balanced between treated, and control groups. 

Similarly, matching resulted in considerable reduction in the variance ratios (6.09 for 

unmatched and 1.72 for the matched group), satisfying the Rubin (2001) acceptable 

threshold that ranges between 0.5 and 2 for balanced matches (Appendix Table C.2).
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Table 4.2. Covariates balance between treated and control groups before and after matching. Rows in bold show the matched samples. 

Variable (Un)matched Treated Control % standardised 

bias 

% reduction 

bias 

T-

test 

V(T)/V(C

) 

Age ( in years) Unmatched 42.163 38.566 28.1 
 

3.5 1.53* 

Matched 41.796 41.512 2 92.1 0.28 1.06 

Education (No. of years spent in formal 

education) 

Unmatched 3.2723 3.875 -18.3 
 

-2.33 0.92 

Matched 3.3499 3.5593 -6.4 65.3 -0.81 0.95 

Adult equivalent, AE (No. of adult males) Unmatched 4.1817 3.7662 29.3 
 

3.68 1.29* 

Matched 4.135 4.0983 2.6 91.2 0.34 0.97 

Dependency ratio Unmatched 1.2111 1.1203 10.0 
 

1.24 1.55* 

Matched 1.1743 1.1738 0.0 99.5 0.01 1.27* 

No of cattle Unmatched 6.2468 5.1287 18.5 
 

2.26 2.27* 

Matched 5.5073 5.5306 -0.4 97.9 -0.05 1.72* 

No. of goats Unmatched 6.9338 3.136 20.8 
 

2.44 16.73* 

Matched 4.7318 5.0698 -1.9 91.1 -0.50 0.85 

Livelihood diversity index (HHI) Unmatched 1.9636 1.9673 -0.5 
 

-0.06 0.84 

Matched 1.9424 2.0197 -10.8 -2033.3 -1.44 0.92 

Farm land holdings (hectare) Unmatched 1.4539 1.2295 18.6 
 

2.27 2.60* 

Matched 1.4336 1.3934 3.3 82.1 0.44 1.77* 
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Table 4.2 Cont.         

Distance to the nearest all-weather road (in km) Unmatched 7.1372 3.392 50.1 
 

5.95 7.63* 

Matched 4.3251 4.7164 -5.2 89.6 -1.02 1.65* 

Percentage of natural habitat within 10 km  Unmatched 45.518 47.828 -8.8 
 

-1.11 1.09 

Matched 43.915 45.394 -5.6 36.0 -0.72 1.16 

Elevation (in meters) Unmatched 1857.1 1817 5 
 

0.63 1.55* 

Matched 1739.9 1745.6 -0.7 86.0 -0.1 1.63* 
*if variance ratio outside [0.82; 1.22] for Unmatched and [0.81; 1.24] for Matched samples 
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4.4.2.2 Impact of PAs on the livelihood of local people  

Table 4.3 presents the estimates of the treatment effect (ATT) for THI (third column) 

and LI (fourth column) based on the analysis from matching and other estimators. 

We used the log of THI as the dependent variable. The estimate of treatment effect 

can be interpreted as the percentage change in the THI due to the treatment. For LI27, 

we used the untransformed livestock income in ETB. The table shows the difference 

in means of incomes between households in treated and control groups obtained 

from the following four methods: naïve estimator, radius matching, regression 

adjustment, post matching regression and alternative matching. Estimates from these 

models show that the results are found to be consistent across the different model 

specifications.   

This subsection focuses on the main results from matching, which presents the ATT 

estimates from our primary radius matching with calliper estimator. For both 

livelihood indicators: THI and LI, we find no evidence to suggest that Ethiopian PAs 

have a negative effect on local livelihoods as has been claimed by some studies. 

Instead, PAs had a statistically significant positive effect on income. For the THI, 

after controlling for the covariates that influence both the establishment of PAs and 

livelihoods outcomes, we found that, on average, households living in the park 

kebeles had 19.17% higher income than the controls. Similarly, LI was higher (by 

ETB 2293.67) for the treated households compared to the estimate for the controls 

                                                           
27 We used livestock income as levels instead of log because 227 observations had no such 

income or had negative net income due to over expenditure on purchase of fodder and loss 

of livestock due to drought. 
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(Table 4.3). Overall, PAs were likely to be associated with a beneficial effect on 

livelihoods, suggesting better access to protected resources by those living inside and 

nearby than the outside PAs. 

Table 4.3 also compares the estimates from our primary matching with other 

specifications. Results from the different methods consistently suggest a positive 

treatment effect. The effect on THI ranged from 18.44% for post matching 

regression to 24.57% for the naïve estimators. The estimate from the naïve estimator 

shows simple comparison of the treated and control households’ means income 

without controlling for the covariates overestimated the effects on PAs on the 

livelihood outcomes. The higher estimates, as compared to the ATT from radius 

matching, might be due to treatment selection bias. Indeed, an important advantage 

of the matching over the naïve model is its ability to construct counterfactuals to 

which outcomes can be compared, and the resultant estimate would remain unbiased 

(Stuart and Rubin 2007). On the other hand, the results from post matching 

regression and regression adjustment yield essentially the same effect with that of 

matching result. Similarly, PAs effect on LI ranged from ETB 2293.67 to 2834.41. 

In this case, matching resulted in the most conservative estimate while the naïve 

estimator gives the highest. Like that of the naïve estimator, the regression 

adjustment also overestimated the effect of PAs on the LI. Overall; our results 

consistently suggest that PAs support natural resource-based rural livelihoods.  
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Table 4.3. Effects of PAs on livelihood measures: THI and LI. (Abadie and Imbens 

heteroscedasticity standard errors in brackets)  

Matching /post matching 

regression 

Effect THI : 

(proportion) 

LI: (ETB) 

Naïve comparison of means  Estimate  0.2457*** 

(0.0612) 

2834.414**  

(1145.34) 

Radius Matching with caliper 

(Caliper=0.2 standard deviation) 

ATT  0.1917** 

(0.0752) 

2293.67**  

(1148.21) 

 No. of controls  272 272 

 No treated dropped  50 50 

Regression adjustment on 

unmatched dataa  

Estimate 0.1888** 

(0.0588) 

2734.75** 

(1116.69) 

Post-matching regressionb Estimate  0.1844** 

(0.0599) 

2378.68**  

(1084.57) 

Kernel matching  ATT  0.1966** 

(0.0744) 

2332.74** 

(1142.73) 

 No of controls  272 272 

 No treated dropped  50 50 

***, ** denote significance levels at 1 and 5% respectively.  

Results in bold is based on the primary matching estimator, the radius matching.  
aRegression adjustment (based on ordinary least square) by including the covariates such as 

sociodemographic, asset, and biophysical characteristics (for details result see Appendix 

Tables C.3-C.4) 
bPost-matching regressions using covariates for matched samples without including the 

weights for observations that appeared multiple times. See detailed result of this in Appendix 

Tables C.5-C.6 
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4.4.3 Sensitivity analysis and robustness check 

We tested the robustness of our main result in several ways. First, we employed the 

sensitivity test proposed by Rosenbaum (2002) to check the extent to which the 

result from our primary matching estimator is sensitive to unobserved bias that could 

undermine our finding that PAs have a positive and statistically significant effect on 

the income of households living in park kebeles (Appendices S1-1 , Table C.7). 

Thus, our finding that PAs, in comparison with control households, treated 

households had higher THI is robust (at 5% level). The result could change only due 

to strong unobserved confounders that could increase the odds ratio of treatment 

assignment to 1.6.  

Second, we carried out several robustness checks of our main results to ensure that 

they are consistent with alternative matching estimators and alternative econometric 

specifications. Although our radius matching ensures that the matches between the 

treated and control units are well-balanced (Table 4.2), 50 treated households did not 

get matches within our chosen calliper size of 0.2. To assess whether there was bias 

due to loss of these treated households, we employed an alternative matching 

method, Epanechnikov kernel matching 28 that may include all observations with 

                                                           
28 We used Epanechnikov kernel matching with the default bandwidth of 0.06 (Leuven and 

Sianesi, 2003). This matching technique use weighted averages of nearly all individuals in 

the control group to construct the counterfactual outcome. The assigned weights depend on 

the distance between each individual from the control group and the treated individual for 

which the counterfactual is estimated. As A result, higher weight will be assigned for 

persons close in terms of the propensity score of a treated individual and lower weight on 

more distant observations (Caliendo and Kopeinig, 2008).  
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higher weights given to the most similar matches. The result of this matching found 

to be not different in terms of its ATT effect on the THI and the LI (last rows of 

Table 4.3) and covariate balance (shown in Appendix Table C.8).  

In addition to the matching estimators, we employed regression models to estimate 

the treatment effect and ensure that our results are not model specific. These models 

can be estimated with pre- or post-matching data to model the outcome variable 

(THI and LI) as a function of treatment indicator and covariates. The regression 

results using the unmatched data provide estimates of PA effect that did not vary 

substantially from our primary matching estimator (see entries in Table 4.3 and 

Appendix Tables C.3 and C.4 for the full set of results). Table 4.3 also presents the 

estimates from the post-matching regression where the model is fitted to data from 

matched treated and control groups. The results of post matching regression did not 

differ from our primary matching estimator (Appendix Tables C.5 and C.6). Overall, 

the regression adjustment estimates for THI were similar to each other and also to 

that from our primary matching estimator, showing that our estimates are robust. 

However, it is important to note that the estimate of the impact of the treatment on LI 

based on the regression adjustment is higher than the estimates using radius 

matching.  

Finally, we tested for the spill-over effect of PAs. We compared the differences in 

the effects on the THI and LI between the control households living outside the park 

but close to adjacent kebeles (5-15 km, treated) and those living farther out of the 

park (15-26.5 km, control), with distances being measured from the nearest PA 

boundaries. The analysis from radius matching suggested that there was no evidence 
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of differences in effects on THI and LI indicating that there was no treatment effect 

for households closer to park kebeles outside a 5 km buffer area of PAs (Appendices 

S1-2; Table C.9). 

4.5 Discussion 

The debates on the impact of PAs on socioeconomic outcomes are ongoing while 

existing empirical evidence is limited. Critics highlight that PAs restrict rural 

communities’ access to natural resources and agricultural land. On the other 

hand, proponents highlight the significant role that PAs can play in providing 

ecosystem services and economic benefits to human wellbeing (Pullin et al. 

2013). This argument suggests that an increase in human welfare would be 

associated with the presence of PAs. Our findings indicate that the situation in 

rural areas of Ethiopia is consistent with the latter assertion.  

Our findings suggest that PAs in Ethiopia do not negatively impact local 

livelihoods. Instead, after controlling for observable confounders, we find evidence 

that the treated group or the households in or around park kebeles have a higher THI 

(up to 19%) than those living outside PAs. Similarly, the effect on LI is positive and 

significantly higher for treated households. Our matching and alternative modelling 

approaches confirm that the estimates are robust. These findings are consistent with 

past studies from China (Mullan et al. 2010) and Costa Rica (Robalino and 

Villalobos 2015) that suggested PAs are associated with increases in household 

income or wage. Contrary to this, a related study that evaluated the impact of PAs on 

wealth as a measure of livelihood showed negative effect on local households’ 

wealth in China (Duan and Wen 2017), while others found no effect on growth of 
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productive assets such as livestock in Uganda (Naughton-Treves et al. 2011). Our 

study relates the impact of PAs to households’ income that includes income from 

natural resources use.  

The difference in the THI between treated and control groups might be mainly due to 

the differential access to natural forests under protection. For households in the 

treated group, the largest contribution to the THI (37-49.8%) was from natural 

resources use (Figure 4.3), primarily from NTFPs including fuelwood (about 30%) 

and others such as honey, coffee, and fodder collection (7.6-19%). On the contrary, 

the overall income contribution of natural resource use to the THI for control groups 

is minimum (only 12.5%); the largest share of income for these groups is received 

from crop production (46%). Our findings of positive livelihood impact align with 

the findings by Clements et al. (2014) in Cambodia, where PA positive effects on 

livelihood were associated with their use of forest resources and farmland. However, 

our case differs from the Cambodian context in that PAs in Ethiopia prohibit 

agricultural land uses. To this end, our finding is significant in that the positive effect 

on livelihood appears to be not associated with crop farming —that competes with 

land for protection. However, the use of NTFP appears to be a crucial part of their 

livelihood strategy.  

The significant difference between treated households and control groups for LI is 

also associated with their livestock-based dominant livelihood strategy. An 

important distinction here is that among the treated groups, households in adjacent 

kebeles were highly dependent on livestock. They are primarily pastoralists whereby 

mobile livestock husbandry practice constitutes the second largest share of their THI 



Chapter 4  The impact of protected areas on the rural households’s incomes 
 

162 
 
 

 

(25%) after the income from natural resource use (38%). This result is consistent 

with the finding by Little et al. (2008) that in East Africa pastoralists with a large 

herd size depend on the natural resource base, such as PA for livestock grazing. 

Additionally, the literature on poverty in rural Africa also showed considerable 

dependence of such households on productive assets, such as livestock (Lybbert et 

al. 2004; Carter and Barrett 2006).  

The positive and significantly higher impact of PAs on both THI and LI of 

households for the treated group is clear evidence of the inextricable linkage between 

PA and the livelihood of the local communities. This is an interesting finding 

because the existing view is that PAs in Ethiopia negatively impact rural livelihoods 

by restricting access to local resource use of NTFP and livestock grazing land 

(Jacobs and Schloeder 2001). This view is not supported by our findings. Although 

few households appear to be concerned with the restrictions, they acknowledge the 

significant role that nearby PAs play in times of difficulty. For example, at times of 

drought or fodder shortage, local communities have been allowed controlled access 

for livestock grazing within the PA but outside core conservation areas. In support of 

this, one elder among those surveyed confirmed this. He stated, “We support the 

existence of our park because it is a saver of our life and livestock when we are 

really in need”. This is in line with the existing evidence that PAs could provide a 

safety net for the poor (Dudley et al. 2008), preventing many vulnerable households 

from falling into extreme destitution (Naughton-Treves et al. 2011).  

Despite the positive impact of PAs, the major challenge of park management and for 

households in park kebeles is that local people appear to be sensitive to the 
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consequences of protection and unsustainable use of natural resources. In our study 

parks and elsewhere in Ethiopia, dependence on park resources by the poor 

households is high, despite a restriction on resource extraction continuing. Recent 

estimates of the annual economic value of PAs estimated contributions from NTFPs 

and livestock grazing to about 40% (Van Zyl 2015) asserting the strong link between 

PAs and their significant role in the lives of the rural poor (Sachs et al. 2009). To 

this end, the national policy framework on the regulation of Wildlife Development, 

Conservation, and Utilization, on the resource use by the local people lacks practical 

clarity (see background section).  

Therefore, PAs benefit to local people could be sustainable only if appropriate 

conservation programs and maintenance of biodiversity and its ecosystem services 

are in place. In this context, two issues are important for future considerations. First, 

during the interview, local people reflect their demand for more park benefits such as 

employment opportunities, and other income means from ecotourism. Our data show 

that such benefits are minimal. Among the surveyed households, only nine (1.35%) 

who are living inside the BMNP reported having income related to biodiversity 

conservation. Consistent with this, the overall national economic value from 

ecotourism is small. However, there is a potential increase in ecotourism and its 

revenue contribution to the local livelihoods if PAs are effectively managed 

(Vreugdenhil et al. 2012; Van Zyl 2015). Indeed, evidence from global and national 

analyses also suggest that PAs together with tourism could contribute to human 

livelihoods in developing countries (den Braber et al. 2018; Naidoo et al. 2019).    
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Note: Other NTFP use income includes those incomes forest coffee, honey, and fodder 
collection 

Figure 4.3. Income share (%) of livelihood sources to total households’ income for 

matched samples 

Second, our study focused only on selected national parks, which form only one 

category of PAs. Our study did not include other forms of Ethiopian PAs including 

wildlife reserves and controlled hunting areas that allow sustainable use of natural 

resources. These PAs generate significant tourism income at the national level (Van 

Zyl 2015). Based on rich biophysical and socioeconomic data future studies need to 

investigate the impacts of PAs across different management types using 

multidimensional socioeconomic indicators of poverty in order to help make 
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inferences at a national scale. Despite this, our impact study of PAs on households’ 

incomes sheds light on PAs-livelihood nexus from a developing country context. 

This highlights that sustainable PAs system needs to focus on finding alternative 

diverse livelihood strategies, for example, through the PA’s policy of revenue 

sharing with local communities. In this regard, there is a potential that protection of 

charismatic species in Ethiopia can generate significant ecotourism revenue that will 

benefit local people, who are also are willing to support biodiversity conservation by 

reducing human impacts (Estifanos et al. 2018; Estifanos et al. 2018). Such 

conservation benefits sharing scheme not only improve local livelihoods but also 

help reduce conflict between the needs of local communities and PA's conservation 

goals (Oldekop et al. 2015). 

Methodologically, our study had implemented a rigorous quasi-experimental 

approach and contributed to the limited but growing literature on PA impact 

evaluation. The results based on our primary matching estimators were consistent 

with those from other econometric specifications (such as regression adjustment and 

post matching regression). These results further agree with some previous studies 

that suggest PAs contribute to poverty alleviation in developing countries (Andam et 

al. 2010; Sims 2010; Canavire-Bacarreza and Hanauer 2013). As in previous studies, 

we also find that the naïve estimates for the livelihood measures are higher than the 

corresponding matching ATT estimates (Canavire-Bacarreza and Hanauer 2013; 

Clements et al. 2014). Given matching is based on comparisons with the 

counterfactual outcomes, the ATT estimates would reflect the causal effect of a 

randomly chosen households exposed to PAs interventions. Overall, this study can 

contribute to the application of quasi-experimental design and matching by 
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addressing selection bias while evaluating the effects of environmental interventions 

(Ferraro and Pattanayak 2006). 

4.6 Conclusion 

This study examined the impacts of PAs on the two livelihoods outcomes: total 

households income (Woodroffe et al.), and income from the sale of livestock (LI) in 

rural areas of Ethiopia. Propensity Score Matching (PSM) technique was used to 

analyse the socioeconomic and biophysical data collected from households living 

inside, adjacent and outside PAs in Ethiopia. 

The findings give no indication that the establishment of PAs adversely impact the 

livelihood of local people within and nearby them. Instead, our findings suggest that 

PAs appear to provide an opportunity to increase the THI and LI for the rural poor, 

who heavily depend on natural resources for their livelihoods. The THI of 

households located inside the PAs and in the adjacent areas with lands overlap under 

protection was, on average, significantly higher (by 19%) than for those located 

outside. The PAs increase in the THI—mainly due to natural resource use income 

gain of households inside PAs. Overall, we find no evidence that livelihood benefits 

of PAs extend to households living outside PAs. 

Our findings reflect the situation in Ethiopia where PAs management is characterised 

by the top-down approach, poor enforcement, and limited participation of local 

people. Hence, drawing a broader conclusion that PAs increase local households’ 

income may not be straightforward and it may be context based. To this end, Pullin 

et al. (2013) also contend that the impact of PAs on human welfare is more likely 
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dependent on the socioeconomic context of local communities within and nearby 

them. In the face of poor local economy and underdeveloped ecotourism, PAs or 

local communities critically depend on PAs natural resources use for subsistence and 

income sources. Thus, a sustainable natural resource use policy that addresses the 

livelihood concerns of households who heavily rely on PAs for livestock grazing and 

extraction of NTFPs may help maintain a local livelihood while conservation is a 

priority. This is vitally important for biodiversity conservation in Ethiopia and other 

developing countries, where there is a high degree of overlap between global 

biodiversity hotspots and poverty in rural areas, and local communities depend 

directly on ecosystems for food and other products needed to support livelihoods. 
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Chapter 5: Discussion  

5.1 Introduction  

Biodiversity conservation policies primarily focus on the protection of biodiversity 

threatened by anthropogenic induced habitat destruction and loss, which is the primary 

cause of species extinction (Pimm et al. 2014). Although PAs in developing countries 

form the cornerstones of biodiversity conservation, they tend to be located in rural 

areas with high poverty rates supporting the livelihood needs of local communities 

(Millennium Ecosystem Assessment 2005). Concurrently, the extent of PAs coverage 

and the commitment to biodiversity protection is increasing globally and nationally. 

This expansion of PAs has exacerbated local resource use conflicts and the claims that 

they might increase the economic burden on the local communities by imposing a 

restriction on the use of the local resource. However, available evidence suggests that 

effective biodiversity conservation strategies that explicitly consider ecological needs 

and social factors will benefit ecosystems, biodiversity and human well-being and 

assist in the development of more consistent conservation planning (Ban et al. 2013). 

Thus, policy-relevant information on the link between people and biodiversity 

conservation is required to help guide management strategies and improve both 

biological and social outcomes.  

The objective of this thesis is to investigate the economic values and preferences for 

biodiversity protection by using the protection of the Ethiopian wolf as a case study 

and evaluating the impact of PAs on rural livelihoods in Ethiopia. To achieve this main 

objective three research questions were addressed. This study can contribute to the 

empirical evidence that can improve PA management decisions to protect endangered 
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species in the context of the complex tension between the need to meet local livelihood 

demands and national commitments to undertake effective conservation.  

This chapter draws on three empirical papers presented as separate chapters in the 

thesis. The second and the third chapters are related to the non-market valuation of the 

protection of the endangered Ethiopian wolf in the Bale Mountains National Park 

(BMNP) while the fourth chapter deals with estimating the impact of PA on local 

livelihoods. The findings of the empirical research papers could help in designing and 

prioritising conservation programs that are compatible with socioeconomic 

development.  

The rest of this chapter is structured as follows. Firstly, a summary of the main 

research findings on preferences and values for the protection of the endangered 

Ethiopian wolf and the impact of conservation policy (PAs) on local livelihoods is 

presented. Furthermore, this chapter presents how the economic values, preferences, 

and impacts vary among respondents. The analyses reinforce public support for the 

protection of endangered species (in this case the Ethiopian wolf) and there is no 

evidence of a negative effect on local livelihoods due to the presence of PAs. There is 

a clear need for alternative management options for biodiversity conservation and 

targeted conservation actions for effective PA management. I also discuss the policy 

implications of the main findings. Secondly, the contributions of the thesis focusing 

on the application of economic tools for environmental valuation and impact 

evaluation are elaborated. Thirdly and lastly, I point out the limitations of the research 

and put forward future research directions pertinent to species valuation and livelihood 

impact evaluation in the context of developing countries. 
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5.2 Research findings and policy implications 

5.2.1 International tourists WTP for protection of the Ethiopian wolf 

Main findings  

In Chapter 2, using a stated preference choice experiments (CE) method, I examined 

international tourists’ willingness to pay (WTP) for the protection of the Ethiopian 

wolf – a flagship species in the BMNP. I considered a set of conservation program 

attributes (i.e. size of the area protected, Ethiopian wolf population, access to wolf 

habitat, recreational facilities, and park entry fee) from which respondents made 

trade-offs to choose their most preferred programs. The main findings from a 

random parameter logit model are that international tourists have positive values for 

a limited increase in the wolf population, increases in the area of habitat protected, 

and unrestricted access to wolf habitat. The tourists’ WTP value was up to US$ 

5.82/day/trip for increasing the number of wolves from 200 to 250 but negligible and 

statistically insignificant for higher wolf population levels (300 and 400 wolves). 

The results also suggest that tourists were heterogeneous in their WTP values for the 

targeted population levels. The factors that influence tourists’ WTP values were prior 

visit experience to Ethiopian PAs and if they viewed other unique species in the park 

indicating that those with no such experience have higher WTP values than for those 

who had prior visit experience and/or viewed other unique species. Overall, 

enhancement of biodiversity protection while improving access for tourists remains 

an ideal protected area management strategy to maximise support for conservation 

and generate ecotourism revenue.  
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Policy implications  

Well-designed wildlife tourism has the potential to support biodiversity 

conservation, raising public awareness and generating tourism revenue. 

Understanding tourists’ preference and the value they place on different features of 

protection of the Ethiopian wolf in Ethiopia can help contribute to finding ways of 

maximising benefits of conservation that satisfy tourists. Sustainable tourism in PAs 

requires trade-offs between two goals: (1) protection of the key valued assets that 

form the basis for preservation and (2) allowing access to visitors to enjoy and 

appreciate those values (McCool 2009). Because of the scarcity of funds for 

conservation, one of the top priorities of PA managers for strengthening PAs 

management and biodiversity protection is securing financial sustainability and 

offsetting government funding by enhancing wildlife viewing and nature-based 

tourism.  

The potential that the Ethiopian wolf protection could generate significant economic 

benefits from the provisioning of wildlife tourism is an important aspect to be 

considered in PAs and wildlife management. Indeed, conservation programs that 

involve well-maintained afroalpine habitat, securing the survival of the Ethiopian 

wolf population beyond the current level and enhancing tourists’ access to wolf 

habitat had positive and significant values from tourists. By taking into account the 

attributes of these conservation programs, policymakers might consider a reasonable 

increase in park entry fees to fund actions that promote the conservation of the 

endangered species and its habitat. Currently, the PA authority in Ethiopia, EWCA, 

has proposed revised park entry fees for tourists at the national level. The new entry 

fee policy for BMNP aims for a sixfold increase from Ethiopian Birr 90 to 600 for 

international visitors. Additionally, for a conservation policy that supports wildlife 
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tourism, marketing strategies that address the interest of experienced and new 

visitors to Ethiopia and the protection of broader biodiversity within the park should 

also be the focus of sustainable tourism.  

5.2.2 Preferences of local residents for the Ethiopian wolf conservation 

program features 

Main findings  

The findings in Chapter 3 are also based on the CE technique. To explore future 

management options for the protection of Ethiopian wolf, I investigated rural 

residents’ preferences for different conservation program design features (size of 

area protected, population targets for the Ethiopian wolf, monitoring outposts, local 

participation in monitoring, and direct financial incentives). The analysis from scale 

extended latent class models suggest that there are two distinct preference classes for 

conservation programs indicating the presence of preference heterogeneity among 

respondents. The first class (Class 1) comprises those who show no support for the 

proposed conservation program while the second class (Class 2) comprises 

individuals who prefer enhanced conservation programs. Rural residents in Class 2, 

who are predominantly agro-pastoralists, prefer increases in the population of the 

Ethiopian wolf and are willing to receive direct financial incentives from wolf-

related tourism. Proximity to the park was the predominant factors that influence 

preference class membership. Being inside the park, concern about the effect of 

diseases on wolf population, and use of forest honey from the park positively 

influenced their support for the conservation programs. On the other hand, Class 1 

that comprise respondents who are more likely residing outside the park are 

ambivalent in their support of an increase in wolf population and are less interested 
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in receiving direct financial incentives. Overall, the direct economic benefits of 

conservation and financial incentives from wolf-related tourism have the potential to 

benefit local people who have strong livelihood linkage to PAs. These benefits could 

also motivate local people with conservation support by deterring their illegal 

activities. 

Policy implications 

To minimise the conflicts for local resource use and enhance support for 

conservation, understanding the preferences of rural residents for the most 

acceptable conservation program features to protect endangered species would be 

critical. In the face of increasing local livelihood needs, identifying those group of 

the population affected by conservation policy helps in designing well-targeted 

conservation programs that reconcile both biological and livelihood outcomes. In 

this regard, local people economic and attitudinal characteristics could have an effect 

on their preferences for the endangered species management attributes. This might 

lead to a considerable preference heterogeneity among local residents, a fact which 

should be taken into consideration when designing management strategies for 

protection of endangered species, such as Ethiopian wolf. 

 In our study, local people living inside and nearby the BMNP have positive attitudes 

and values towards the Ethiopian wolf and are also characterised by a strong PA-

livelihood linkage. Well-targeted conservation policies that consider economic return 

such as benefit sharing of wolf-related tourism with local residents could improve 

support for protecting the Ethiopian wolf and reduce illegal grazing and extractive 

uses that threaten the wolf habitat. Similarly, better access to some natural resources 

such as extractive use of honey in a sustainable manner may also be associated with 

support for conservation and recovery of the wolf population. Alternatively, outreach 
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programs that increase species conservation awareness and other economic incentive 

linked to conservation may be considered for that group of people outside the park 

who do not show preferences for the proposed conservation programs. In general, the 

presence of heterogeneity in preferences implies that conservation policies designed 

to protect the Ethiopian wolf may not be equally effective among all members of the 

local community and hence such policies should be tailored targeting a specific 

segment of the local community. 

5.2.3 Impact of protected areas on local livelihoods 

Main findings  

Chapter 4 examines the impact of Ethiopian PAs on the livelihoods of rural residents 

using propensity score matching (PSM). PSM addresses the potential selection bias 

due to non-random sitting of PAs and constructs a valid comparison group by 

controlling for the observable characteristics. Comparing the means of livelihood 

outcomes between treated and control groups, suggest no evidence that 

establishment of PAs adversely affects the livelihoods of local people. Instead, in 

comparison with households outside PAs, households living inside PAs and in 

adjacent areas that share a border with PAs have higher total household income and 

livestock income. The sensitivity analysis also shows that the results from the PSM 

are robust. The proximity of rural residents to PAs may have increased their access 

to natural resources, such as non-timber forest products and use of grazing land and 

hence contributing to a significantly higher share of the total household income. 

Understanding such spatial heterogeneity in the effect of PAs on livelihoods can help 

in designing a well-targeted policy intervention that addresses livelihood concerns of 

resource-dependent local communities while improving conservation goals. 
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Policy implication  

The dependence of the majority of the rural population on the natural resources of 

nearby PAs for their subsistence and income reflects the intricate linkage between 

PAs and local livelihoods. A conservation policy aimed at the protection of 

biodiversity may not be successful without considering the livelihood needs of local 

people within and around PAs. A positive effect of PAs on the livelihood of local 

households, in particular, those living within and nearby PAs, implies that the 

traditional exclusionary approach of PAs management with no recognition of such 

livelihood benefits would result in an unequal distribution of conservation benefits 

with disproportionate costs on local people. This implies that the PA managing and 

implementing authority, EWCA, should design appropriate conservation activities 

that address livelihood concerns of economically poor and politically marginalised 

people that depend on biodiversity for ecosystem services-based livelihoods. Local 

livelihoods, as a whole, can be improved through sustainable use of biodiversity, 

including conservation benefits sharing from PAs revenue generated through 

ecotourism, especially for local people within the park. At the same time, local 

people appear to be sensitive to the consequences of protection and hence policies 

that encourage the sustainable utilisation of biodiversity, especially for those who are 

heavily reliant on PAs resources and have no alternative means to meet their 

livelihood needs require adequate regulations so that effective conservation might 

increase local people’s benefits. 

5.3 The overall contribution of the thesis 

Government and conservation organisations are focusing on well-informed 

biodiversity conservation programs in the allocation of scarce funds while achieving 
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conservation outcomes. The most common conservation policies are to establish PAs 

that lessen human activities and maintain biodiversity, in most cases, focusing on the 

protection of threatened species. The long-term integrity of PAs and conservation 

success in low-income nations critically depends on the support of relevant 

stakeholders, in particular, those of rural communities that live adjacent to them. 

Financially sustainability is also an important issue for the implementation and 

management of PAs effectively. Most important to this is that social and economic 

factors are increasingly seen as keys to conservation success, especially in resource 

constraint developing economies. This thesis investigated the socioeconomic values 

of biodiversity conservation in the situation where there is a complex linkage 

between social and ecological systems, and in the context of a low-income country 

dominated by smallholder agrarian-economy. Findings from this research can 

contribute to the design of appropriate conservation programs and implementation of 

equitable benefit sharing arising from PAs and help to increase financial benefits and 

awareness for conservation, and public support in general.  

Methodological applications  

Methodologically, this thesis contributes to the application of non-market valuation 

methods (NMV) such as the choice experiment (CE) technique to protect endangered 

species with high conservation status. CE is an economic tool to help assess the 

consequences of changes in alternative policy options in people’s choices and 

behaviour related to environmental goods and provides the means to incorporate the 

economic values into decision making (TEEB 2010). For this, economic welfare 

change calculation is important because human well-being depends on the 

maintenance of both biodiversity and the flow of related economic benefits. To be 

policy relevant, such welfare calculations should also recognise heterogeneity in 
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preference by employing, for example, advanced economic models such as random 

parameter logit and latent class models (Boxall and Adamowicz 2002). 

The empirical economic analyses presented in this thesis incorporate heterogeneity 

in preferences among respondents by including sociodemographic characteristics or 

stratifying respondents into different classes or segments. Understanding such 

heterogeneity will provide information on the distributional effects of resource use 

decisions or policy changes on respondents. This is vital for the understanding who 

will be affected by a policy change (Boxall and Adamowicz 2002). For example, the 

result that used a random parameter logit model to analyse tourists’ WTP for a 

program that increases the population of the Ethiopian wolf shows differences in 

WTP values among respondents. Tourists who had prior visit experience of 

Ethiopian PAs and those who viewed other unique species other than this 

charismatic species and those with no such experiences vary in their WTP values. 

Similarly, the latent class choice model that analysed local resident CE data suggests 

the presence of two different classes of respondents with regard to preferences for 

programs that increase the size of wolf population and the provision of direct 

financial incentives to local residents in order to motivate their support for 

conservation and also reduce their local resource use inside the wolf habitat. Overall, 

the economic models examined the welfare changes related to the hypothetical 

conservation policy changes and identified different welfare effects, and hence this 

provides insight into the differential impacts of alternative policies to be considered 

in conservation planning. 

This thesis also applied a quasi-experimental design, and PSM, an appropriate 

statistical tool to evaluate the impacts of Ethiopian PAs on rural livelihoods. As PAs 

were not randomly located, a simple comparison of the mean livelihood outcomes 
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between households inside and outside PAs is not realistic. A critical issue in impact 

analysis is taking into account confounding factors— factors that are 

contemporaneous with the intervention and could plausibly affect the outcome and 

undermine the effect of the intervention (Ferraro and Pattanayak 2006; Ferraro and 

Hanauer 2014). The PSM allows control for confounding factors such as those 

baseline characteristics or covariates (e.g. socio-economic, biophysical, and 

economic) which help to construct matched samples of seminal groups of treated and 

control groups and then compare changes in livelihood outcomes, for example, 

between households inside, nearby and outside PAs. This empirical case study 

generated credible estimates of livelihood impacts in Ethiopia, where the application 

of advanced evaluation techniques has been limited, to isolate the effect of 

conservation policy interventions. There was heterogeneity in welfare among 

households for which income opportunities for those inside and in close proximity or 

have access to protected forest appear was found to have higher total household 

income and livestock sales income. Understanding such strong links between the 

livelihood of the poor and PAs is important because effective biodiversity 

conservation planning depends on socioeconomic data in terms of assessing the cost-

benefit and for equitable distribution of conservation benefits among stakeholders. 

In Ethiopia biodiversty conservation follows a top down approach with little 

particpation of local community in the use and management of natural resouces. 

Approaches used to set conservation policy failed to recogenise local community 

interests and use of natural resources including forest products and its contribution to 

their local livelihoods. This has lead to longstanding conflict and lack of 

collaboration between PA management and the local community (Teferra and 
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Beyene 2014). This study can contribute to bridge this challenge with critically 

important emperical evidence on the link between PAs and human livelihoods.  

This study shows that biodiversity protection mainly the country’s unique speices 

such as the Ethiopian wolf  can generate significant economic values from 

sustainable use of wildlife, mainly from ecoturism, that can benefit both the 

conservation of the species and the local economy. In this regard, local people 

especiacilly those who are in longstanding conflict with local resource use 

understand that benefits-sharing of income from ecotourism generated by protected 

areas can motivate their support for conservation programs and to stop their illegal 

resource use within wildlife habitat. This along with their realized benefits from 

conservation also suggests that PAs in Ethiopia have positive impact on the 

livelihoods of local community.  

Overall, the positive economic benefits of PAs and residents support for biodiversity 

protection could help justify the need for more effective participatory conservation 

approach. Indeed, collaborative approach with local community are likely to play a 

particularly crucial role in wildlife conservation as it may lead to feeling of 

ownership, enhanced trust, and better social outcomes (Redpath et al. 2017). This is 

highly relevant in Ethiopia and in other developing countries where there are limited 

resources, poverty, and weak PAs governance and coercive policies may lead to the 

weakening of political legitimacy and non-compliance issues such as illegal 

poaching. 

5.4 Limitations and future research directions 

The limitations of this study are mainly related to experimental design and analysis. 

For CE methods the limitations are those related to striking a balance between 
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statistical criteria and issues of respondents’ ability to complete the choice tasks. The 

orthogonal fractional designs were generated with the assumption that the attributes 

of the design are statistically independent (i.e., uncorrelated). Such orthogonality 

between the design attributes represents the main criteria in the designing process, 

but the statistical efficiency of the design is contested. Some of the attributes in the 

experimental design for protection of the Ethiopian wolf such as the size of the area 

protected and the number of wolves may correlate given increasing area protection 

can be considered as an important aspect to achieve the outcome of protection of the 

Ethiopian wolf. However, the fact that the factorial design minimises the correlations 

within attributes of unlabelled alternatives to zero may not be the most statistically 

efficient design available. Consequently, for designs underlying stated choice tasks 

to inform the maximum information about the parameters of the attributes, 

statistically efficient designs such as D-efficient designs that likely consider 

correlations within and between attributes of the alternatives would be important 

(Scarpa and Rose John 2008), especially for  studies that are based on small sample 

sizes, such as this one. Thus, future CE studies with limitations in sample size, for 

example, due to budget constraint, might find it useful to implement statistically 

efficient designs instead of the orthogonal design in order to generate unbiased WTP 

estimates. 

There are also limitations related to the data used and the scope of the study. These 

were discussed in the different chapters of this thesis. The study of the WTP for 

protection of endangered Ethiopian wolf, presented in chapter 2, surveyed 

international tourists, who visited the BMNP. Often, international tourists’ are the 

majority of visitors to the Ethiopian PAs when compared with the national visitors 

for whom data was insufficient to include in the study. Thus, no comparison of WTP 



Chapter 5 Discussion 

190 
 

values between international and national visitors was made. Future studies on 

endangered species valuation in Ethiopia need to include datasets of different 

visitors’ category and compare their WTP values for different local populations of 

Ethiopian wolf inhabited across geographical ranges to capture complete information 

on the economic values of the Ethiopian wolf protection at different habitats. 

Furthermore, the findings that, on average, tourists had positive and significant WTP 

values for a limited increase in the wolf population (from 200 to 250 wolves) and 

then decreased or become insignificant beyond this level is interesting. This may 

raise the issue of scope insensitivity by the respondents. Indeed, there is evidence 

that suggests the magnitude of environmental good, in some cases, may not have 

marked effect on WTP values beyond a certain level (Heberlein et al. 2005; Johnston 

et al. 2017). In this regard, future studies need to undertake a detailed analysis of 

scope insensitivity using a well-designed CE survey data.  

Concerning chapter 3, the limitations of the study may be associated with the design 

and implementation of CE in the developing countries. Two issues need 

consideration. One of the issues is the challenges related to possible CEs task 

complexity to rural residents with limited experience of the method and low 

education level that may lead to the cognitive and communication challenges in 

eliciting preferences (Rai Rajesh and Scarborough 2014). Despite this, there is merit 

in considering aspects of the CE design that may require more attention when the 

method is designed and implemented. In this regard, the study in this thesis followed 

best practices for implementing choice experiments in a developing country context 

(Bennett and Birol 2010),  a list of issues were considered including pretesting and 

using face-to-face interviews, illustration with the use of coloured pictures as a 

visual aid to reduce respondents’ bias and to avoid language-related issues. 
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The second issue of the study in chapter 3 may be related to the design of the 

payment attribute to incentivise local residents. Willingness to accept compensation 

in the form of direct financial incentives from wolf-related tourism was used as a 

monetary attribute in order to motivate local people to support the protection of the 

Ethiopian wolf. Although such payment was preferred by a significant proportion of 

respondents, direct financial payment may not improve conservation performance or 

generate support in some cases. This is exemplified by the lack of interest for our 

proposed direct incentives by the majority of residents outside the park which may 

be due to high opportunity costs for them. Indeed, this reflects the idea that human 

attitudes towards carnivores’ conservation and social factors that shape human-

wildlife conflicts might be complex (Dickman 2010). Future studies need to 

investigate diversified incentive mechanisms, including provisioning of alternative 

livelihoods and development opportunities such as support for improved livestock 

feed and management or other economic benefit sharing schemes to help promote 

conservation behaviour among residents.  

Lastly, in chapter 4, the impact of PAs on local livelihoods indicators using total 

household income and livestock income was estimated. As in other related studies, 

one of the limitations of this study is ‘susceptibility to biases’, which is related to 

data, confounding variables, and experimental design (Pullin et al. 2013). 

Socioeconomic data for the period before the establishment of PAs were not 

available; this study relies on primary data collected based on recall survey 

questionnaire from rural residents living within, adjacent and outside PAs. It is 

acknowledged that there are potential problems inherent in recall data such as recall 

bias and social desirability bias (Pullin et al. 2013). Recall bias resulted from an 

imperfect recollection of past events by respondents while social desirability bias is a 
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trend to answer questions in such a way as to be viewed favourably by others. For 

example, recall bias may have occurred when the household’s income data was 

gathered from all livelihood activities and using reported prices to estimate the actual 

contribution of forest products to their livelihoods. Although a large proportion of 

poor households near natural forests in Ethiopia depend on extraction use of natural 

resources (e.g. firewood, forest coffee, honey) for income source (Mamo et al. 

2007), respondents near PAs were reluctant to provide all that information due to 

fear of penalty by the park management. Even income from subsistence agriculture 

may have been underestimated because respondents were suspicious that such 

information may be used for income tax purposes.  

With regard to the methodological application of the PSM in chapter 4 of this thesis, 

there could be two issues. First, our matching sample comprised fewer control 

households than treated ones. In this regard, literature show that having a large pool 

of comparison controls might be advantageous for the matching so that a better 

balance can be achieved when many controls are available (White and Sabarwal 

2014). Future impact studies should consider using a large data set of representative 

comparison groups and PAs that represent different management regimes (strict and 

sustainable use management). Second, the methodological limitation of this study is 

related to the main drawbacks of the PSM technique itself – the issue of conditional 

independence within the basic assumptions of strong ignorability (Rosenbaum and 

Rubin 1983). That is, the PSM relies on matching individual observations on the 

basis of observable characteristics (covariates) associated with a predicted 

probability of participation. Therefore, the presence of any ‘unobserved’ 

characteristics that affect participation in the treatment (being within PAs) and any 

factor that change over time might lead to biased estimates and thus affect the 
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conclusions drawn. Given our cross-sectional data is an aggregate from different 

agro-ecological regions of the country (from dry woodland in low land areas to the 

afoalpine ecosystem in highland areas), there may be more factors that impact the 

local livelihoods, particularly in regions prone to drought and where habitat 

conversion to pasture land and agricultural land is especially rapid. For this, a 

sensitivity analysis of Rosenbaum bound was carried out for the main result. Despite 

this, the assumption of strong ignorability remains a common issue for all impact 

evaluation studies including this study.  
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Appendices  

Appendix A-Chapter 2-Paper 1  

Table A.1. Conditional logit results: coefficient and standard errors, reduced model 

(N=168)  

Variable Coefficient Std. error 

ASC -2.4525*** 0.3576 

AREA253 0.0936 0.1962 

AREA582 0.4597* 0.2029 

AREA1079 0.7302*** 0.1806 

ETW250 1.0472** 0.3482 

ETW300 1.0358*** 0.2954 

ETW400 1.0676** 0.3246 

UNRESTRICT 0.3269*** 0.0730 

SIGNS &TRAILS -0.8474*** 0.1546 

SIGNS -0.8086*** 0.1440 

TRAILS -0.2876* 0.1303 

FEE -0.0036*** 0.0005 

Interactions    

AREA253*HIGH _ATTRACT -0.3631†   0.2106 

AREA582*HIGH _ATTRACT 0.0553 0.2210 

AREA1079*HIGH _ATTRACT 0.2131 0.2029 

ETW250*VIEWUNQWL -0.6662† 0.3487 

ETW300*VIEWUNQWL -0.9756** 0.2982 

ETW400*VIEWUNQWL -0.9292**   0.32044   

ETW250*PREV_VISIT -0.4929* 0.2259 



Appendices  
 

197 
 
 

Table A.1 cont.  

ETW300*PREV_VISIT 

 

-0.4927* 

 

0.2141 

ETW400*PREV_VISIT -0.7179** 0.2249 

ASC*AGE40 0.3503 0.2461 

ASC*VISITED_SMNP -1.1209** 0.4297 

ASC*PURP_TREKK 1.1685*** 0.2494 

ASC*VISIT_BMNP -0.2405 0.2412 

ASC*HABITAT_BEST -0.7402* 0.2994 

ASC*MEMBER -1.0118* 0.4141 

Model statistics   

Log likelihood -965.29637  

Pseudo R2 0.3076  

Number of Observations 3807  

d Asterisks denote significance level:  *** p<.001, ** p<.01; * p<.05; † p<.1
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Table A.2. RPL model results for the full model (including protest responses, 

N=236) 

 Mean Standard deviations 

Variable Coefficients Std. Errors Coefficients Std. 

Errors 

ASC -0.5695 0.6208   

AREA253 -0.3187 0.3557 1.095*** 0.2985 

AREA582  0.3387 0.6491 3.814*** 0.4153 

AREA1079 -0.6286 0.6971 8.046*** 0.8954 

ETW250 1.5675* 0.7050 2.106*** 0.3659 

ETW300 1.8118** 0.6327 2.106*** 0.3055 

ETW400 2.7109*** 0.6651 2.169*** 0.3755 

UNRESTRICT 1.0485*** 0.2621 2.348*** 0.3054 

SIGNS &TRAILS -1.0609** 0.3374 0.532 0.4306 

SIGNS -1.7062*** 0.3866 2.903*** 0.3432 

TRAILS -0.7702* 0.3882 3.344*** 0.3713 

FEE -0.0079*** 0.0011   

Interactions      

AREA253*HIGH 

_ATTRACT 

0.1354 0.3735   

AREA582*HIGH 

_ATTRACT 

1.6685* 0.7009   

AREA1079*HIGH 

_ATTRACT 

3.4654*** 0.8427   

ETW250*VIEWUNQWL 0.1128 0.7019   

ETW300*VIEWUNQWL -1.2347* 0.6135   
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Table A.2 cont     

ETW400*VIEWUNQWL -2.3348*** 0.6999   

ETW250*PREV_VISIT -.9967* 0.4937   

ETW300*PREV_VISIT -1.1237* 0.4938   

ETW400*PREV_VISIT -1.6518** 0.5366   

ASC*AGE40 0.7559* 0.3608   

ASC*VISITED_SMNP -2.3914*** 0.5675   

ASC*PURP_TREKK 1.3917*** 0.4128   

ASC*VISIT_BMNP -0.6659† 0.3464   

ASC*HABITAT_BEST -0.3294 0.4275   

ASC*MEMBER -1.0958* 0.4463   

Model statistics  
  

  

AIC 2873.8045    

BIC 3119.90    

Log-Likelihood -1399.902    

No of observations 5646    

No. of respondents  236    

e Asterisks denote significance level:  *** p<.001, ** p<.01; * p<.05; † p<.1   
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Table A.3. Marginal WTP estimates of RPL model the full sample model (N=236 

including ‘protest’ respondents) with 95% confidence interval  

Attribute level WTP [95% Conf. Interval] 

 Area for strict protection    

253 km2 (optimal habitat) -30.512 [-104.82, 43.79] 

582 km2 (good and optimal habitat) 164.83 [57.027, 272.64]** 

1079 km2(all suitable habitat) 173.48 [51.22, 295.75]** 

Ethiopian Wolf population   

250 wolves 160.26 [62.73, 257.80]** 

300 wolves 36.38 [-43.53, 116.29] 

400 wolves 2.27 [-81.41, 85.96] 

Access to wolf habitat   

Unrestricted access  132.92 [64.02, 201.81]*** 

Recreational facilities   

Signs and Trails -134.5 [-212.46, -56.54]** 

Signs only  -216.29 [-312.21, -120.38]*** 

Improved trails  -97.63 [-188.56, -6.70]* 

Significance levels denote significance level:  *** p<.001, ** p<.01; * p<.05 

1 f NS means the coefficients are not significant to estimate WTP 
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Figure A.1. Sample chocie set used in the chocie experment
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Appendix B-Chapter 3-Paper 2 

Table B.1. Summary of demographic, socioeconomic, and environmental characteristics of respondents for the full data and by residents’ locations  

Characteristics All (N=316) Inside (16.8%) Adjacent (38.9%) Outside (44.3%) F/Ch2 

Sociodemographic           

Age (in years) 39.5 (±12.99) 42.51 (±13.71) 40.90 (±14.82) 37.11 (±10.43) F(2, 313) = 4.61,  p = 0.01  

Education level (in year) 3.56 (±2.48) 3.49 (±2.37) 3.22 (±2.66) 3.88 (±2.31) F(2, 313) = 2.36,  p = 0.09  

Household size  5.84 (±2.42) 7.02 (±3.47) 6.10 (±2.37) 5.16  (±1.69) F(2, 313) = 13.4,  p < 0.0001  

Livestock holdings (head count) 15.41(±14.33) 27.64 (±21.17) 14.04 (±13.49) 11.99 (±8.20) F(2, 313) = 27.94,  p < 0.0001  

Livelihood (income) means  

Crop income  16.15 (±13.44) 8.38 (±4.81) 18.14 (±14.93) 17.35 (±13.37) F(2, 313) = 11.43,  p < 0.0001  

Livestock income  7.48 (±9.39)) 7.46 (±11.22) 6.89 (±9.57) 8.01 (±8.48) F(2, 313) = 0.46,  p = 0.63 

Natural resource income 8.04 (±12.46) 15.83 (±16.83) 7.99 (±7.89) 5.14 (±12.64) F(2, 313) = 15.44,  p < 0.0001 

Non-farm income 1.79 (±5.9) 2.75 (±7.64) 0.98 (±3.94 ) 2.14 (±6.54) F(2, 313) = 2.12,  p = 0.12 

Total income  (in ETB) 33.47 (±22.55) 34.43 (±22.72) 33.99 (±22.68) 32.64 (±22.51) F(2, 313) = 0.17,  p = 0.84 

Proportion of respondents who used 

livestock feed 

0.085(±0.28)  0.056 (±0.23)  0.13 (±0.34) 0.06 (±0.23) χ2(2, N = 316) = 5.13,  p =0.077   
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Table B.1. cont. 
     

Environmental attitude       

Proportion of respondents who had 

seen Ethiopian wolf 

0.86 (±0.35) 0.94 (±0.23) 0.88 (0.33) 0.81 (±0.39) χ2(2, N = 316) =  5.96, p = 0.05 

 

Proportion of respondents who felt 

the wolf population is in good 

condition 

0.73 (±0.44) 0.49 (±0.50) 0.74 (±0.43) 0.80 (±0.40) χ2(2, N = 316) = 18.99, p 

<0.0001  

Note: Locations such as inside, adjacent and outside referenced the kebeles of households residence with respect to the park boundaries.  

The annual income is for the year 2015/2016 and it is presented in Ethiopian Birr (in 1000).  

The F-test/chi2 shows the test of equality of means of respondents among the locations. P-values show the significance level. 
Note: Locations inside, adjacent and outside are referenced the kebeles of households residence with respect to the park boundaries. The incomes from different sources refer 
to household’s annual revenue for the year 2015/2016 in Ethiopian birr (in 1000). The F-test/chi2 shows the mean significance difference of households among the locations.    
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Table B.2. Log likelihood (LL) and Information criteria for estimated latent class models for different models. 

Selected model in bold. 

  Classes LL BIC(LL) AIC(LL) CAIC(LL) Npar R² 

Model1 2-sClass 1-Class Choice -1132.6199 2311.2857 2281.24 2319.286 8 0.2336 

Model2 2-sClass 2-Class Choice -1038.7016 2198.273 2119.403 2219.273 21 0.3309 

Model3 2-sClass 3-Class Choice -990.03 2175.755 2048.059 2209.755 34 0.4546 

Model4 2-sClass 4-Class Choice -957.4588 2185.437 2008.917 2232.437 47 0.5336 

Model5 2-sClass 5-Class Choice -932.4715 2210.287 1984.943 2270.287 60 0.6045 

Model6 2-sClass 6-Class Choice -917.0661 2254.301 1980.132 2327.301 73 0.6014 
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Table B.3. Results of three class SELCM model (alternative model) 

 Attributes Class1 (54.49%) Class2 (25.72) Class3 (19.79%) 
 

Coef. S.E. Coef. S.E. Coef. S.E. 

Area protected -0.0033*** 0.0003 -0.0001 0.0002 -

0.0187** 

0.0083 

Ethiopian wolf population -0.0004*** 0.001 0.0026** 0.001 0.0759 0.0413 

Monitoring outposts -0.2666*** 0.0425 -0.1434*** 0.0426 2.3258** 1.0694 

Monitoring days  -0.3615*** 0.0862 0.0626 0.0728 1.4026 0.9137 

Compensation -0.0004 0.0004 0.0023*** 0.0005 -0.0014 0.0128 

ASC -120.65 151.97 -96.07 139.01 -96.07 139.01 

Covariates explaining class membership 

 

Constant  0.4878 0.3001 -8.604*** 2.59 0 . 

Livestock income 0.0298 0.0247 0.129** 0.0485 0 . 

Honey extraction  0.5268 0.8054 2.7447** 1.1038 0 . 

Location: inside 1.8221 2.4691 10.779*** 3.3192 0 . 

Location: adjacent  0.1577 0.3787 4.51*** 1.494 0 . 

Use stored feed  0.3732 1.0153 5.582*** 1.6751 0 . 

Disease concern  0.7588 0.4671 3.748** 1.2722 0 . 

Scale class membership 

  sClass1 sClass2 

  Coef. Z-value p-value Coef. Z-value p-value 

Scale class estimates -2.9712 -2.8019 0.0051 0 . . 

Constant  -3.4247 -5.5879 
 

0 . . 

Scale class size 

sClass1 0.9699 
     

sClass2 0.0301 
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Figure 1.B. Sample choice set used in the choice experiment  
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Appendix C-Chapter 4-Paper 3 

Supplementary information (SI-text)  

S1-1: Sensitivity test to unobserved confounders  

Observational studies, like ours, that use matching are based on a strong assumption 

of unconfoundedness, conditional independence, or selection of observables, which 

states that the researcher should observe all variables that simultaneously influence 

the treatment and the outcome of interest. However, this assumption depends on 

one’s understanding of the selection process of treatment (Ferraro and Pattanayak 

2006). That means, if there exist unobservable variables that influence the selection 

process, a hidden bias may arise (Rosenbaum 2002). For this, we used the 

Rosenbaum bounds (Rosenbaum 2002) sensitivity test to check the extent to which 

our matching estimator result is sensitive to unobserved bias to undermine our 

conclusion of statistically significant effect on increasing the income of households 

in park kebeles. The test estimates bounds on the significance level of the ATT 

estimate as Γ = eγ changes values for no effect of the treatment. The value of Γ is 

interpreted as the odds of treatment assignment due to unobserved factors, and hence 

the test investigates how much the odds would have to be different in order to 

significantly change the p-value. The larger the values of Γ to which the statistical 

significance of the livelihood outcome in the lower/upper bounds shifts from 

significant to non-significant (or vice-versa), and the more robust is the estimate to 

hidden bias (Rosenbaum 2002). In our case for the effect on THI (Table C.7), the 

upper bound estimate of the critical level change from significant (0.0228) to non-

significant (0.066) at Γ=1.6 at 5% level. This implies in order to attribute that the 

increase in households’ income is due to unobserved factors rather than the 
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treatment; unobserved covariate would need to increase the odds ratio of treatment 

assignment to 1.6.  

References  

Ferraro, P.J. and Pattanayak, S.K. (2006). Money for Nothing? A Call for Empirical 

Evaluation of Biodiversity Conservation Investments, PLOS Biology 4, e105. 

Rosenbaum, P.R. (2002). Observational studies. Springer, New York; Barcelona.  
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SI-2: Testing the spillover effect  

In order to test whether there is spillover effect of PAs, we change the set of control 

units. For this analysis, we used 272 households as the unit of analysis. The 

description of these samples is given in the main text. Control groups include 

households living 6-26.5 km further from the nearest PAs boundaries. Among these, 

we considered 142 households living within 5-15 km distance from PAs treated and 

those 130 households living 15-26.5 km are considered as control units. These 

treated units are close to the park adjacent kebeles but no overlap of land under 

protection. The analysis suggests no evidence of PAs impact on THI and LI for 

households living within 5-15 km distance from PAs (Table C.9), implying the 

livelihood benefits of PAs do not extend to households living outside PAs with no 

protection overlap. Thus, inferences regarding the impact of protection did not differ.  
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Appendix Tables  

Table. C.1. Descriptive summary of baseline covariates for the full sample, treated, and control groups 
Variable Full sample (N=665) Treated (N=393) Control (N=272) Mean difference: 

treated and control 

  Mean Std. Dev. Mean Std. Dev Mean Std. Dev 
 

Socio-demographic variables  
       

Age ( in years) 40.69 13.14 42.16 14.06 38.57 11.37 3.5967*** 

Education (No. of years spent in formal 

education) 

3.52 3.29 3.27 3.23 3.88 3.36 -0.6027** 

Adult equivalent, AE (No. of Adult males) 4.01 1.45 4.18 1.50 3.77 1.32 0.4155*** 

Dependency ratio 1.18 0.95 1.22 1.03 1.12 0.81 0.0959 

Asset and Livelihood variables 
       

No of cattle 5.79 6.28 6.25 7.13 5.13 4.74 1.1181** 

No. of goats 5.38 19.77 6.93 25.10 3.14 6.14 3.7978** 

Livelihood diversity index (HHI) 1.97 0.71 1.96 0.68 1.97 0.74 -0.0036 

Farm land holdings (hectare) 1.36 1.26 1.45 1.45 1.23 0.90 0.2244** 

Biophysical variables 
       

Distance to nearest all-weather road (in km) 5.61 8.18 7.14 9.93 3.39 3.60 5.4766** 

Percentage of natural habitat within 10 km 46.46 26.49 45.52 26.95 47.83 25.80 -2.3102 

Elevation (in meters)  1840.70 811.45 1857.08 877.96 1817.04 705.28 40.0447 

*** and ** denote significance levels at 1 and 5% respectively. 
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Table C.2 Overall summary of covariates balancing after radius matching with 

caliper, caliper = 0.2SD. The detailed or full set of result is presented in the main text 

(Table 4.2) 

Sample B R 

Unmatched 68.8* 6.09* 

Matched 17.7 1.72 

* If B>25%, R outside [0.5; 2] means outside the acceptable limit of B and R values (Rubin 2001). 

B is absolute standardized difference of the means of the linear index of the propensity score;  

R is Variance ratio (the ratio of treated to (matched) non-treated variances of the propensity score 

index)  
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Table C.3 Results of regression adjustment on unmatched data: effect on THI 

(changes in outcome as %) 

Total  household income (annual  in 

2015/16), in log  

Coef. Std. Err. T-stat 95% Conf. Interval 

Treated (Park kebeles, 1/0) 0.1888 0.0588 3.21 0.0733 0.3043 

Age ( in years) -0.0017 0.0025 -0.71 -0.0066 0.0031 

Education (No. of years spent in formal 

education) -0.0083 0.0097 -0.86 -0.0274 0.0108 

Adult equivalent, AE (No. of adult males) 0.0343 0.0218 1.57 -0.0085 0.0771 

Dependency ratio -0.0397 0.0307 -1.3 -0.0999 0.0205 

No of cattle 0.0314 0.0051 6.1 0.0213 0.0415 

No. of goats 0.0019 0.0015 1.27 -0.0010 0.0049 

Livelihood diversity index (HHI) 0.2000 0.0409 4.89 0.1197 0.2803 

Farm land holdings (hectare) 0.0908 0.0242 3.75 0.0433 0.1383 

Distance to nearest all-weather road (in km) -0.0010 0.0042 -0.24 -0.0094 0.0073 

Proportion of undisturbed natural habitat 

within 10 km radius  0.0038 0.0014 2.68 0.0010 0.0067 

Elevation in meters  0.0000 0.0000 -0.92 -0.0001 0.0000 

Constant 9.0550 0.2115 42.82 8.6410 9.470537 

Model summary: F(12, 652) =14.95, Prob > F=0, R-Squared= 0.2162, Number of observations 

N= 665  
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Table C.4 Results of regression adjustment on unmatched data: effect on LI level (in 

ETB) 

Livestock sale income, LI (annual  

in 2015/16 in ETB) 

Coef. Std. Err. T-stat [95% Conf. Interval] 

Treated (Park kebeles, 1/0) 2734.756 1116.691 2.45 542.0116 4927.499 

Age (in years) 20.35007 46.75401 0.44 -71.4565 112.1567 

Education (No. of years spent in 

formal education) 

43.45179 184.4884 0.24 -318.811 405.7149 

Adult equivalent, AE (No. of adult 

males) 

30.34049 413.7029 0.07 -782.01 842.6912 

Dependency ratio -751.937 581.8217 -1.29 -1894.41 390.5338 

No of cattle 564.2033 97.64176 5.78 372.473 755.9335 

No. of goats 109.9025 28.49572 3.86 53.94808 165.857 

Livelihood diversity index (HHI) 1278.566 775.8835 1.65 -244.966 2802.097 

Farm land holdings (hectare) 404.4279 458.9655 0.88 -496.801 1305.657 

Distance to the nearest all-weather 

road (in km) 

-195.384 80.39819 -2.43 -353.254 -37.5129 

Proportion of undisturbed natural 

habitat within 10 km radius of  

119.5611 27.22155 4.39 66.10866 173.0136 

Elevation in meters  -0.45093 0.873113 -0.52 -2.16538 1.263525 

Constant -4726.49 4013.061 -1.18 -12606.6 3153.595 

Model summary: F(12, 652) = 11.95, Prob > F=0, R-Squared= 0.1803, Number of observations 

= 665  
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Table C.5 Results of post-matching regression for matched samples: effect on THI 

(in %) 

Total  household income 

(annual  in 2015/16), in log 

Coef. Std. 

Err. 

T-stat [95% Conf. 

Interval) 

Treated (Park kebeles, 1/0) 0.1844 0.0599 3.08 0.0667 0.3021 

Age ( in years) -0.0013 0.0026 -0.49 -0.0065 0.0039 

Education (No. of years spent 

in formal education) -0.0115 0.0101 -1.14 -0.0313 0.0083 

Adult equivalent, AE (No. of 

adult males) 0.0279 0.0244 1.14 -0.0200 0.0759 

Dependency ratio -0.0355 0.0321 -1.11 -0.0986 0.0275 

No of cattle 0.0338 0.0062 5.48 0.0217 0.0459 

No. of goats 0.0035 0.0046 0.76 -0.0056 0.0126 

Livelihood diversity index 

(HHI) 0.1922 0.0428 4.49 0.1082 0.2762 

Farm land holdings (hectare) 0.0918 0.0262 3.5 0.0403 0.1432 

Distance to the nearest all-

weather road (in km) 0.0054 0.0071 0.76 -0.0086 0.0194 

Proportion of undisturbed 

natural habitat within 10 km 

radius 0.0037 0.0015 2.5 0.0008 0.0067 

Elevation in meters  0.0000 0.0001 -0.54 -0.0001 0.0001 

Constant 9.0208 0.2262 39.88 8.5766 9.4650 

Model summary: F(12, 602) =13.79, Prob > F=0, R-Squared= 0.2156, Number of observations 
= 615  
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Table C. 6 Results of post-matching regression for matched samples: effect on LI 

level (in ETB) 

Livestock sale income, LI (annual  in 

2015/16 in ETB) 

Coef. Std. Err. T-stat [95% Conf. Interval] 

Treated (Park kebeles, 1/0) 2378.69 1084.58 2.19 248.67 4508.71 

Age ( in years) 45.82 47.92 0.96 -48.29 139.94 

Education (No. of years spent in 

formal education) 

62.74 182.88 0.34 -296.43 421.90 

Adult equivalent, AE (No. of adult 

males) 

-558.92 441.84 -1.26 -1426.65 308.82 

Dependency ratio -556.64 581.05 -0.96 -1697.76 584.49 

No of cattle 550.81 111.60 4.94 331.64 769.98 

No. of goats 386.24 83.63 4.62 222.01 550.48 

Livelihood diversity index (HHI) 1578.67 774.40 2.04 57.81 3099.52 

Farm land holdings (hectare) 558.94 474.07 1.18 -372.09 1489.97 

Distance to nearest all-weather road 

(in km) 

-348.78 128.88 -2.71 -601.90 -95.67 

Proportion of undisturbed natural 

habitat within 10 km radius  

93.63 27.16 3.45 40.28 146.97 

Elevation in meters  -0.34 0.91 -0.37 -2.12 1.44 

Constant -3803.11 4094.29 -0.93 -11843.93 4237.71 

Model summary: F(12, 602) =12.25, Prob > F =0, R-squared =0.1962, Number of observations 
= 615  



Appendices  
 

216 
 
 

Table C.7 Rosenbaum sensitivity test of PAs impact on THI: the upper bound of 

significance and critical p-values for radius matching  

 

 

 

 

 

Γ Upper bound significance value (P-value) 

1 1.20E-07 

1.1 5.20E-06 

1.2 0.000098 

1.3 0.000962 

1.4 0.005721 

1.5 0.022809 

1.6 0.066124 
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Table C.8 Kernel matching for robustness checks: covariates balance between treated (N=343) and control (N=272) groups 

Variable Unmatched/ 
Matched 

Mean 
Treated  

 Mean 
Control 

%bias % reduction 
bias 

t-test  p>t  V(T)/V(C) 

Age ( in years) Unmatched 42.163 38.566 28.1  3.5 0 1.53* 
  Matched 41.796 41.458 2.6 90.6 0.33 0.742 1.07 
Education (Years spent in formal education) Unmatched 3.2723 3.875 -18.3  -2.33 0.02 0.92 
  Matched 3.3499 3.5405 -5.8 68.4 -0.74 0.459 0.96 
Adult equivalent, AE (No. of adult males) Unmatched 4.1817 3.7662 29.3  3.68 0 1.29* 
  Matched 4.135 4.0916 3.1 89.6 0.4 0.686 0.98 
Dependency ratio Unmatched 1.2111 1.1203 10  1.24 0.216 1.55* 
  Matched 1.1743 1.1798 -0.6 93.9 -0.08 0.939 1.27* 
No of cattle Unmatched 6.2468 5.1287 18.5  2.26 0.024 2.26* 
  Matched 5.5073 5.5012 0.1 99.5 0.01 0.989 1.73* 
No. of goats Unmatched 6.9338 3.136 20.8  2.44 0.015 16.73* 
  Matched 4.7318 4.9911 -1.4 93.2 -0.39 0.699 0.87 
Livelihood diversity index (HHI) Unmatched 1.9636 1.9673 -0.5  -0.06 0.948 0.84 
  Matched 1.9424 2.013 -9.9 -1850.1 -1.31 0.189 0.92 
Farm land holdings (hectare) Unmatched 1.4539 1.2295 18.6 

 
2.27 0.023 2.60* 

  Matched 1.4336 1.3896 3.6 80.4 0.47 0.642 1.76* 
Distance to the nearest all-weather road (in 
km) 

Unmatched 7.1372 3.392 50.1 
 

5.95 0 7.63* 

  Matched 4.3251 4.6966 -5 90.1 -0.98 0.327 1.65* 
Proportion of natural habitat within 10 km  Unmatched 45.518 47.828 -8.8 

 
-1.11 0.269 1.09 

  Matched 43.915 45.356 -5.5 37.6 -0.7 0.485 1.16 
Elevation (in meters) Unmatched 1857.1 1817 5 

 
0.63 0.532 1.55* 

  Matched 1739.9 1748.3 -1 79.1 -0.15 0.882 1.63* 
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Table C.9 Testing Spill over effect of PAs: Analysis between outside (5-15km) and 

outside (15.1-26.5km) outside on THI using radius matching with caliper (r=0.2SD).  

Treatment: 5-15 km with no border sharing (N=142)  ATT estimate 

(Income log) 

Std. error 

Total Household Income (or THI) 

Naïve 

 

-0.322 

 

(-0.0922) 

ATT -0.1082 (-0.1437) 

No. of matches (N=134) 
  

No. of dropped (N=8) 

 

  

Livestock sale income (LI)   

Naïve  -4564.56*** 968.31 

ATT  -1256.90 (1680.8) 

Robust standard errors are estimated (Abadie and Imbens, 2006) .Standard errors in 

brackets. 

Predefined caliper restricted within 0.2 standard deviation of the propensity score  

*** indicate significance level at 1%  
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Appendix D-Survey questionnaires  

D.1. International tourists survey questionnaire 

 

PART I: Your experience of visiting protected areas in Ethiopia  

1. Do you consider yourself as a wildlife enthusiast?  

    Yes       No   

2. Have you ever visited protected areas in Ethiopia before this visit?  

 Yes (go to questions 3-5)   No (go to question 6) 

3. How many times did you visit protected areas in Ethiopia including this visit?  

 _______________times 

4. Indicate protected areas that you have visited in Ethiopia. Tick all that apply. 

  Bale Mountains National Park   Simein Mountains National Park 

  Awash National Park    Nech Sar National Park 

  Abijata Shalla Lakes National Park   Omo National Park 

  Others (list all please) 

___________________________________________________________________

_________________________________________________________ 

Information about your trip to and visit in Bale Mountains National Park (BMNP) 

5. How many times have you been in the BMNP including this visit?  

________________________times 

6. How did you 
HEAR about 
BMNP? 

7. How is 
your trip 
ORGANI
ZED? 

8. What is your MAIN 
PURPOSE of visit?  

9. How did 
you get a 
GUIDE?  

10. Your STAY 
during your visit 
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 Guide book, 
brochure, 
magazines 

 Travel agency 

 Tourism 
Office 

 Family or 
friends     

 Online media 
(e.g. news, etc.) 

 Conservation 
organization  

 Other (specify 
please): 
_____________ 

 
Self/famil
y planned 

 
Organized 
excursion 
by others 

 Other 
(specify) 
________
________ 

 

 View Ethiopian wolf 
 View mountain nyala 
 View other unique 
wildlife. (Specify please) 
___________________ 
 Bird watching  
 Natural  scenery (e.g. 
mountains landscape)  
 Recreational hunting 
(e.g. Mountain nyala) 
 Mountain trekking  
 Scientific (research/ 
educational) 
 Others (specify 
please) 
___________________ 

 from local 
community 

 from  tour 
operator 

  from the 
park staff 

 Not used 
guide 

 Others 
(specify 
please)  

__________ 

10.1. WHERE 
did you stay last 
night? 

 Dinsho Park 
Lodge  

 Bale 
mountains lodge 
at Harrena 

 Park camping 
site 

 Outside the 
park  

Specify, please  

10.2. No. of visit 
days. _______ 
days 

11. In this trip, name all other national parks you have visited besides the BMNP (if there are 
any)?  _______________________________________________________________________ 

____________________________________________________________________________ 

12. Indicate all the activities you were engaged in while visiting BMNP 

12.1. Activities you involved in  (Tick all that 
apply) 

12.2. Rank the three activities you liked  
from  question 12.1 (1-being most liked)  

 Watching Ethiopian wolf  

 View other unique wildlife. (specify please) 
______________________________ 

 

 Watching Birds  

 Mountains trekking  

 Recreational hunting (e.g. mountain nyala)  

 Seeing landscape (mountain escarpment)  

 Camping   

 Scientific ( research or educational trip)   

 Visiting cultural or spiritual places (e.g. Sof-
Omar cave) 

 

 Visiting wildlife museum  

 Other activity (specify please) 
……………………………………………… 
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Your experience of watching Ethiopian wolf 

13. Have you heard or read information about Ethiopian wolf before this visit to the BMNP?   

 Yes     No (Go to question no. 15)  

14. How did you get information about the Ethiopian wolf before your visit to the BMNP from? 

 Family or friends       Conservation/research documents    

 Guide book, brochure, magazines  Online media (e.g. news etc.)    

 Others (specify please) ________________________________________ 

15. In what form have you seen the Ethiopian wolf during this visit? (Tick all that apply) 

                  Individual wolf (wolves)    As a wolf pack (in groups)   No, I did not see   

16. If answered NO in question 15, which one best describes the reason for not seeing Ethiopian 

wolf? 

 Their habitat is too far to access       They are difficult to spot/see  

 The timing of my visit was not ideal     They are not attractive to see  

  Others (specify please) ________________________________________   

17. Have you seen the Ethiopian wolf in any other protected areas in Ethiopia? 

 Yes (where? _______________)   No 
18. In your opinion, how do you rate the following issues about BMNP? 

 Excellent Very 
good 

Good Avera
ge 

Poor Very 
poor 

Attractiveness of the park scenery       

Ability to walk and explore freely in 
the park 

      

Current status of the Ethiopian wolf 
habitat  

      

Current level of the Ethiopian wolf 
population 

      

Adequacy of the tourist guide service          

The trails  in the Ethiopian wolf habitat        

Overall management of the park       

19. How would you best describe your experience of visiting BMNP?  

 I recommend BMNP visit to family and friends to watch Ethiopian wolf  

 I do not recommend BMNP for others to visit   

 I will return to visit BMNP again  

 Others (specify please) ________________________ 

20. What conservation issues do you think need attention to improve the Ethiopian wolf 

protection in BMNP? ___________________________________________________________  
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PART II: Valuation of the endangered the Ethiopian wolf protection by 

international tourists 

This part of the survey is designed to gather choice experiment data on from /tourists who are 

visit the Bale Mountains National Park (BMNP). It aims to investigate the preferences and 

willingness to pay of these tourists for conservation program attributes that define possible 

management options for protection of the Ethiopian wolf at BMNP, Ethiopia. This park has two 

sections (Section A & section B). Section A describes background information about 

description of BMNP, afro-alpine habitat, biodiversity and current situation followed by 

possible management scenarios is presented to you on a separate pamphlet, which are for 

distributions to each respondent.  

SECTION A: Background information about Bale Mountains National Park  

The BMNP is located 400 km southeast of Addis Ababa in the Oromia Regional State, 

Ethiopia. BMNP was established in 1970 to conserve the two unique wildlife species, Ethiopian 

wolf (Canis simensis) and the mountain nyala (Tragelaphus buxtoni) and the afro-alpine 

habitat. The park covers an area of 2150 km, altitude ranging from 1500 to 4377 meters above 

sea level stratified by diverse vegetation types (Fig A). Internationally, the park is one of the 

tourist destinations for wildlife tourism and mountains trekking in Ethiopia. 

 

Fig A. Map of BMNP its vegetation cover (EWCA, 2013) 

Key biodiversity in the BMNP 
include: 

• 78 mammal species, of which 22 
are endemic  

• 278 bird species, of which 6 are 
endemic to Ethiopia.  

• Endemic giant mole rat 
((Tachyoryctes macrocephalus), 
the major prey to Ethiopian wolf 

• 19 threatened and 5 endangered 
and critically endangered species 

• The largest population of the 
endemic and endangered 
mountain nyala and Ethiopian 
wolf 

• More than 340 medicinal plants.  

(Randall et al., 2011) 

http://balemountains.org/plan-your-trip/activities/birding/img_2339/
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Management information 

• The park management plan (2007 -2017) has been setup in 2007  

• The park is administered by Ethiopian Wildlife Conservation Authority (EWCA) 

• Management plan includes regular monitoring of Ethiopian wolf 

• Ethiopian wolf is being monitored by Ethiopian Wolf Conservation Program (EWCP)  

• The park is re-demarcated and formally gazetted in 2015  

Major problems to the park and its biodiversity 

• Habitat degradation and loss due to human activities (agricultural expansion, grazing 

and settlement) including  the afro-alpine habitat 

• Frequent disease outbreak seriously affecting Ethiopian wolf survival 

Possible new management actions 

• Strict protection of the Afro-alpine habitat to maintain healthy Ethiopian wolf 

• establish interpretative signs and well developed trails to improve wildlife tourism  

• Increase in park entrance fees to cover cost of Ethiopian wolf protection and ecotourism 

facilities 

Features/characteristics of the BMNP  

(1) Afro-alpine habitat 

The BMNP encompasses the largest afroalpine habitat on altitudes above 3000 m in Africa 

(Fig.B1, B2). Afro-alpine refers to ‘the highest mountains of Africa with areas of shrublands 

and grasslands’. The BMNP afroalpine habitat forms the largest area (1079 km2) of a suitable 

habitat for the endemic Ethiopian wolf. This habitat is categorised into three: optimal (253 

km2), good (329 km2) and marginal areas (497 km2) based on vegetation quality and prey rodent 

population presence to Ethiopian wolf (Fig B2).  

    
Fig.B1. The Afro-alpine habitat (BMNP) Fig.B2. The afro-alpine habitat at BMNP (Sillero-

Zubiri & Macdonald, 1997)  
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However, an increasing number of livestock population in this habitat caused overgrazing in 

some areas leading to habitat fragmentation and habitat loss including core Ethiopian wolf 

habitat (Fig. C3). Establishment of a strict core conservation zone would protect the afroalpine 

habitat and its Ethiopian wolf population.  

We propose new management options of strict habitat protection, which preclude any human 

activities including grazing. The options are protection of either: (1) the optimal habitat; (2) the 

optimal and good habitat; or (3) the entire range of suitable Ethiopian wolf habitat to maintain 

healthy habitat and increase the wolf population. 

(2)The endemic and endangered Ethiopian wolf 

Ethiopian wolf is one of the world’s rarest endangered species of dog family found only in 

Ethiopia. It has a global population of 400-450 individuals localised in six highland areas with 

the largest population (~ 250 ind.) existing in the BMNP (Fig. C1). However, habitat 

degradation and infectious disease caused a dramatic decline in the population posing a greater 

risk of extinction to this unique species. For example, recently since 2014, the Ethiopian wolf 

population in the BMNP has crushed to only 196 (131 adults and 65 pups) individuals due to 

rabies disease transmitted from domestic dogs (Bedin, 2015). Proper wildlife management 

could improve the wolf population and ensure for long term biodiversity conservation.  

 
Fig C1 Distribution of the Ethiopian wolf in the Ethiopian highlands (IUCN/SSC Canid 

Specialist Group 2011) 
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 Fig. C2. Ethiopian Wolf in maintained habitat      Fig. C3. Ethiopian wolf in overgrazed habitat  

(3) Visitors’ access to the Ethiopian wolf habitat  

Currently, park visitors can freely roam everywhere in the afroalpine habitat to view Ethiopian 

wolf once they pay gate fee. In this regard, access restriction, for example, walking to only 

designate trails within core conservation areas can reduce the number of wildlife encounters and 

excessive disturbance in core areas of the Ethiopian wolf habitat.  

(4) Recreation facilities: Interpretive signs and walking trails 

Interpretive signs and walking trails are non-existent in the Ethiopian wolf habitat. Tourists and 

visitors, who would view Ethiopian wolf, rely on guide either from the park or tour operators 

for interpretational services. In this regard, interpretive signs can provide useful information 

about the wildlife including warnings getting close to them. Therefore, installing signs along 

with improved trails can improve visitors’ ecotourism experience. 

(5) Park entry fee (cost of visiting the park) 

The park’s revenue is mainly generated from the gate entry fees, which is not sufficient to cover 

park management expenses. Thus, a reasonable increment in the entry fee will help to get fund 

that would go towards improving the ecotourism experience and ensure visitors’ satisfaction. 

The extra entry fee will be placed in a special fund to be used only for improvement of the park 

services and protection of the Ethiopian wolf.  

Table A below presents the summary of the management characteristics, also referred as 

conservation programs attributes. The short description of the management characteristics and 

levels of each characteristics is also presented   
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Table A. Summary of the attributes/characteristics and their levels and coding. Bold italicised 
levels represent status quo or current situation. 
 Characteristics  Description Attribute levels and current situation   
Afro-alpine Area to 
be protected (km2) 
 

Area of strictly protected 
suitable habitat to conserve the 
Ethiopian wolf.  
 

1= de facto open access  
2= 253 km2  
3= 582 km2  
4= 1079 km2  

Ethiopian Wolf 
population 

The number of the Ethiopian 
wolves in the park 

1= <200 individuals 
2= 250  
3= 300  
4= 400  

Access to wolf 
habitat 

The extent of visitors or tourists 
access to the Ethiopian wolf 
habitat ranges 

1= Unrestricted access  
2= Access restricted to only designated 
trails 

Recreation facilities: 
Interpretive signs and 
improved trails  

The presence of interpretive 
signs and walking trails 

1= No trails and no interpretative signs  
2= Interpretive sign  
3= Well maintained trails 
4= Interpretive sign and trails 

Cost in ETB  This is a one-time park entry fee 
payment per person per day  

1= 90,  
2= 150  
3= 250  
4= 350  

NB: Current park entry fee profile: ETB 20, 90 for nationals, foreign residents, and tourists, 
respectively. 1 ETB = 0.0453 USD (on 20 July 2016).  

 

References cited (for CE survey background)  

Bedin, E., Marino Jorgelina , Sillero-Zubiri, C. and Team, E. (2015). EWCP Annual Report: 

Ethiopian wolf conservation Programme. 

OARDB. (2007) Bale Mountains National Park General Management Plan 2007-2017. 

Oromia Agriculture and Rural Development Bureau (OARDB). Oromia National 

Regional State: Oromia National Regional State. 

Sillero-Zubiri, C., Macdonald, D. and The IUCN/SSC Canid Specialist Group (1997). The 

Ethiopian wolf: status survey and conservation action plan. IUCN/SSC Canid 

Specialist Group, Gland, Switzerland, and Cambridge, UK. 

EWCA (2013). Bale Mountains National Park ATraveller’s Guidebook, Ethiopian Wildlife 

Cosnervation Authority (EWCA), Addis Ababa, Ethiopia 

Randall1 D., Thirgood S. and Kinahan A. (2011) Walia-Special Edition on the Bale 

Mountains. Journal of the ethiopian wildlife and natural history society 
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Section B: Choice Sets  

In the following questions, we ask you to make choices among alternative management options 

to improve wildlife tourism and protection of Ethiopian wolves in the BMNP. The possible 

management options are described in Section A. Please, consider the following issues 

carefully before you go to the choice sets.  

Management options  

• Three management options are given to the Ethiopian wolf as a set of conservation 

program characteristics or attributes. 

• Option 1 (the status quo) is the same in each choice set. Status quo refers to 

continuation of the current situation and human activities in the Ethiopian wolf habitat 

causing habitat fragmentation and habitat loss. Moreover, disease transmitted from 

domestic dogs will cause a significant reduction in number of wolf that will undermine 

Ethiopian wolf viewing in the BMNP area in the future.  

• Options 2 and 3 involve new management options that are likely to improve the 

Ethiopian wolf protection in their natural habitat. These management scenarios involve 

strict protection of the core wolf habitat with restrictions on human activities such as 

grazing, agriculture, and settlements. 

Making a choice 

We ask you to choose your most preferred option on each choice set. When deciding please 

consider: 

• The future outcomes (changes) presented under the column for each option. 

• Your one-time park entry fee (per visit per day) in the newer management options. 

• Consider your income and other expenses before you make your choices. 

• Assume that the management options given are the only available options.  

• Each choice set is independent other choices and need to be answered independently. 

Choice Sets: Questions   

Now we present EIGHT choice set questions followed by some follow-up questions. In each 

choice set, you are asked to choose your preferred option between the current situation (the 

status quo) and two new possible management options to protect Ethiopian wolf in BMNP. 

During answering the questions  

Please indicate your most preferred management option for the protection of the Ethiopian wolf 

in BMNP. Do NOT compare different choice sets or questions. 
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Question 1. Assuming that the following options are the only three choices available, which 
one of them would you choose?   
Attributes Option 1 (status quo) Option 2 Option 3 
Afroalpine 
area (km2) 
 

De facto open access 

 

253 km2  

 

582 km2  

 
 
Ethiopian 
wolf 
population  

200 

 

200 

 

400 

 
 
Access  

Unrestricted access 

 

Access restricted to 
trails 

 

Unrestricted access 

 

Interpretive 
signs and 
trails  

No Trails  
No Interpretive  

 

Interpretive  

 

Interpretive 

 
Well maintained trails

 
Park entry 
fee (ETB) 

 
90 

 
350 

 
250 

TICK 
ONLY 
ONE BOX 
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Question 2. Assuming that the following three options are the only available ones to protect 

Ethiopian wolf, which one would you choose? Do NOT compare with the previous question. 

Attribut
es 

Option 1 (status quo) Option 2 Option 3 

 
Afroalpi
ne area 
(km2) 
 

De facto open access 

 

De facto open access 

 

1079 km2 

 
 
Ethiopia
n wolf 
populatio
n  

200 

 

400 

 

 

300 

 

 
 
Access  

Unrestricted access 

 

Unrestricted access 

 

Access restricted to trails 

 
 
Interpreti
ve signs 
and trails  

 
No Trails  

 
No Interpretive  

 

Well maintained trails 

 
 

Interpretive 

 
Well maintained trails

 
Park 
entry fee 
(ETB) 

 
90 

 
250 

 
90 

TICK 
ONLY 
ONE 
BOX 
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Question 3. Assuming that the following options are the only three choices available to protect 

Ethiopian wolf in BMNP, which one of them would you choose? Do NOT compare with the 

previous question(s). 

Attributes Option 1 (status quo) Option 2 Option 3 
 
Afroalpine 
area (km2) 
 

De facto open access 

 

253 km2  

 

1079 km2 

 
 
Ethiopian 
wolf 
population  

200 

 

400 

 

250 

 
 
Access  

 
Unrestricted access 

 

  
Access restricted to trails 

 

 
Unrestricted access 

 
 
Interpretive 
signs and 
trails  

 
No Trails  

No Interpretive  
 

 
No Trails  

 
No Interpretive  

 

Well maintained 
trails

 
Park entry 
fee (ETB) 

 
90 

 
150 

 
350 

TICK 
ONLY 
ONE BOX 
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Question 4. Assuming that the following options are the only three choices available to protect 

Ethiopian wolf in BMNP, which one of them would you choose? Do NOT compare with the 

previous questions. 

Attributes Option 1 (status quo) Option 2 Option 3 
 
Afroalpine 
area (km2) 
 

De facto open access 

 

De facto open access 

 

253 km2  

 
 
Ethiopian 
wolf 
population  

200 

 

300 

 

250 

 
 
Access  

Unrestricted access 

 

Unrestricted access 

 

Access restricted to trails 

 

 
Interpretive 
signs and 
trails  

 
No Trails  

 
No Interpretive  

 

 
Well maintained trails

 

 
No Trails  

 
No Interpretive  

 
 

 
Park entry 
fee (ETB) 

 
90 

 

 
350 

 

 
150 

 
TICK 
ONLY 
ONE BOX 
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Question 5. Assuming that the following options are the only three choices available to protect 

Ethiopian wolf in BMNP, which one of them would you choose? Do NOT compare with the 

previous questions. 

Attributes Option 1 (status quo) Option 2 Option 3 
 
Afroalpine 
area (km2) 
 

De facto open access 

 

582 km2  

 

253 km2  

 
 
Ethiopian wolf 
population  

200 

 

200 

 
 

300 

 

 
Access  

Unrestricted access 

 

Access restricted to 
trails 

 

Unrestricted access 

 

 
Interpretive 
signs and trails  

 
No Trails  

 
No Interpretive  

 

Interpretive 

 
Well maintained trails

 

Interpretive 

 
 

Park entry fee 
(ETB) 

90 
 

150 
 

250 
 

TICK ONLY 
ONE BOX 
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Question 6. Assuming that the following options are the only three choices available to protect 

Ethiopian wolf in BMNP, which one of them would you choose? Do NOT compare with the 

previous questions. 

Attribut
es  

Option 1 (status quo) Option 2 Option 3 

 
Afroalpin
e area 
(km2) 
 

De facto open access 

 

582 km2  

 

1079 km2 

 
 
Ethiopian 
wolf 
populatio
n  

200 

 

300 

 

200 

 
 
Access  

Unrestricted access 

 

Access restricted to trails 

 

Unrestricted access 

 
 
Interpreti
ve signs 
and trails  

 
No Trails  

 
No Interpretive  

 

 
No Trails  

 
No Interpretive  

 

Interpretive 

 
Well maintained trails

 
Park entry 
fee (ETB) 

 
90 

 
250 

 
150 

 TICK 
ONLY 
ONE 
BOX 
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Question 7. Assuming that the following options are the only three choices available to protect 

Ethiopian wolf in BMNP, which one of them would you choose? Do NOT compare with the 

previous questions. 

Attributes Option 1 (status quo) Option 2 Option 3 
 
Afroalpine 
area (km2) 
 

De facto open access 

 

De facto open access 

 

582 km2  

 
 
Ethiopian 
wolf 
population  

200 

 

300 

 

 

400 

 

 
 
Access  

 
Unrestricted access 

 

  
Access restricted to trails 

 

 
Unrestricted access 

 
 
Interpretive 
signs and 
trails  

 
No Trails  

 
No Interpretive  

 

 
Well maintained trails 

 

 

 
Interpretive 

 

 
 

 
Park entry 
fee (ETB)) 

 
90 

 

 
150 

 

 
90 
 

TICK 
ONLY 
ONE BOX 
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Question 8. Assuming that the following options are the only three choices available to protect 

Ethiopian wolf in BMNP, which one of them would you choose? Do NOT compare with the 

previous questions. 

Attributes  Option 1 (status quo)  Option 2  Option 3 
 
Afroalpine 
area (km2) 
 

De facto open access 

 

1079 km2 

 

253 km2  

 
 
Ethiopian 
wolf 
population  

200 

 

250 

 
 

400 

 
Access  Unrestricted access 

 

Access restricted to 
trails 

 

Unrestricted access 

 

 
Interpretive 
signs and 
trails  

 
No Trails  

 
No Interpretive  

 

 
Interpretive 

 

 

 
Well maintained trails

 

 
Park entry 
fee (ETB) 

 
90 

 

 
250 

 

 
350 

 
TICK 
ONLY 
ONE BOX 
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Answer questions 9 - 10 if you chose the status quo as the most preferred option all choice 
sets  

9. On a 5-point scale, rank the following possible reasons if you choose the status quo (1-8) above. 
For your choice, please mark X in the table below.  

Reason you choose the status quo option Strongly 
disagree 

Disag
ree 

Neutr
al  

Agr
ee 

Strongly 
Agree 

1 The proposed payment fee appears too expensive 
for me. 

     

2 The government should pay for protection of the 
Ethiopian wolf and its habitat. 

     

3 The local people should pay for protection of the 
Ethiopian wolf habitat. 

     

4 I have doubt in the implementation of the proposed 
options.  

     

5 I am not sure if the options given are the best 
options. 

     

6 The choice sets are not clear to me.      
 
10. Please mention any other specific reason you have in mind for choosing the status quo option? 
_____________________________________________________________________________

_____________________________________________________________________________ 

Answer questions 11-12 if you chose the alternative options other than the status quo.  

11. If you chose the alternative management option, to what extent would you agree on the 
following reasons for the chosen option(s)? Please put (X) in the table. 

Reasons you choose the alternative options Strongly 
disagree 

Disag
ree 

Neutr
al  

Agr
ee 

Strongly 
Agree 

1 Ethiopian wolf is a rare species that needs 
protection. 

     

2 Protection of the Ethiopian wolf is crucial for 
biodiversity conservation in BMNP. 

     

3 I am very concerned about the impact of diseases 
on the Ethiopian wolf population in BMNP. 

     

4 Ethiopian wolf has the right to exist in the park      

5 Protection of the Ethiopian wolf can promote best 
wildlife tourism experience in BMNP. 

     

6 Ethiopian wolf should be protected for future 
generations. 
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12. Please indicate, if you have, any other specific reasons for choosing the conservation options?  
_____________________________________________________________________________
_______________________________________________________________ 
13. Have you considered your income while deciding your preferred option for each choice set? 

 Yes      No 
14. On a scale of 1 to 5, how certain were you while deciding your preferred option?   

Very uncertain ________ 1_________ 2________ 3 _________4 _________5 very certain  

15. On a 5-point scale, how important is the result of this study in positively influencing the 

Ethiopian wolf conservation effort? Mark X on your chosen scale value.  

Very unimportant ______ 1_______ 2_______ 3 ________4 ________5 Very important 

Part III:  Environmental Affiliation and Socio-Demographic Information 

16. How often do you read environmental or wildlife magazines? 

       Always    Sometimes   Never 

17. Are you a member of any environmental or wildlife conservation group? 

             Yes     No 

18. Have you made financial contribution for environmental or wildlife conservation? 

 Yes (which group or organization? ________________)   No 

19. To which of the following did you actively volunteer for? (Tick all that apply)  

 Charity for relief      Environmental/conservation groups  

 Religious organizations    Other (specify please) ____________ 

 None 

20. Which country do you come from? _______________________ 

21. Your age ___________________ Years 

22. Your gender ___________________     Female         Male 

23. Which one is the highest level of education that you have attained?  Tick one 

 Less than high school     High school 

 College (incl. Technical and vocational)   Undergraduate degree (BEd, 
BSc) 

 Postgraduate degree (MA, MSc, PhD, etc.)   Others ____________________ 

24. How many people live in your household including yourself? _________________ 

 No. of adults’ ____________    No. of children _____________  

25. How many family members and or friends accompanied you during this trip? __________ 

26. Are you currently;  

 Employed    Self employed  

 Unemployed    Retired 



Appendices  
 

238 
 
 

 A student     Others (specify please) 
______________________ 

27. What is your profession? _____________________________________________ 

28. Which one best indicates your household monthly income before tax? This will remain 
confidential. 

 Less than US$ 200   US$ 201- 500 

  US$ 500-2000     US$ 2001-3000   

  US$ 3001 – 4500     US$ 4501-6500  

  Greater than 6500   No income  
 

Thank you for your cooperation and time!! 
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D.2. Household survey questionnaire for local residents 

PART ONE (Socioeconomic and natural resource use and attitudes)  
A. General Information  

A1: Study areas and interviewer information 
1. Zone _________ 2. Woreda ________ 3. Kebele ______4. Village ____________  

5. Interviewer’s name __________ Signature ________Interview date __________  

A2. Household information  

A2.1. Name of household head (HHH): ___________ A2.2. Household size _____ 

A2.3. Household head marital status:   

 1=Not married    2= Married   3= Widowed   4= Divorced 

A2.4. Household head highest education level (number of years) _________ years 

A2.5. How long have you lived in this village? _____________years     

A2.6. Household location: Latitude: ___________; Longitude: ___________ (GPS) 

B. Household roster: List all individual household members’29  (To be filled by HHH or spouse) 

I
D 

B1.1. Relationship 
with the household 
head [Code 1] 

B1.2. Gender 

[code 2]:1= 
M; 2= F 

B1.3. 
Age 
(years) 

B1.4. Education 
(for members 
>7years old) 
[Code 3] 

B1.5 Occupation 
[Code 4] 

Primar
y 

Seconda
ry 

1 0  (household head)   A2.4.   

2       

3       

4       

5       

6       

7       

8       
[Code 1]: 0= household head; 1= Wife/husband; 2=son/daughter; 3= Grandparents; 4=Grandchild; 
5=Brothers/sisters; 6= others________________________.  
[Code 3]: 1=No formal education; 2= Primary school (grade 1-6), 3. Pre-secondary school (7-8 
grade); 4= Secondary School (grade 9-10); 5= Preparatory (grade 11-12); 6= Certificate; 7= College 
diploma; 8=Bachelor Degree and above  
[Code 4]: 1= too young to work; 2= self-employed in crop farming and or livestock production; 3= 
selling forest products (charcoal, firewood, timber, artefacts) 4 = business; 5= Government employee; 
6= NGO employee; 7= Casual labourer; 8= daily agricultural wage; 9= daily non-agricultural wage; 
10= Unemployed; 11= student; 12=Unable to work; 13= Others, specify...................................... 

                                                           
29 A household consist of all people who live with the household in the last 6 months under the same 
roof, eat from the same pot and share expenditures.   
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C.  Land and livestock holdings and productions 

C1. Land characteristics and crop production  

C1.1. Type of 
land holdings  

C1.2. Size (in 
qarti30) (if you 
have no such 
land put ‘0’) 

C1.3. Do you 
possess 
landholding 
certificate?  
1=Yes; 0= No  

C1.4. Size 
of fertile 
land** (in 
qarti) 

C1.5. Size of 
Steeply slope 
land*** (in 
qarti) 

C1.6. 
Size of 
Fallow 
Land‡  
(in qarti) 

Farm land 
(excluding 
rented in) 

     

Grazing land      

Forest 
plantation  

     

Rented out land      

Rented in land      
**Fertility of soil is based on average yield under normal rainfall year and soil appearance. “Poor”= 
low yield because it is sandy, rocky or weed infested; medium= average yield, Fertile = good yield 
because soil is dark, soft textured and weed free.  
*** A steeply slope land a land that is not convenient for crop production 
‡ Fallow land refers to a land that remains uncultivated in the last two years due to lack of fertility  

C1.7. Do you have any land you used previously but now part of a national park?  

 1= Yes (land size________qarti)    0= No  

C1.8. In total, how many farm plots does your household own? ____________plots.  

Provide details on crop production and sale income in the last (previous) belg and 

meher seasons** (repeat the plot if more than one crop is planted in the same season)  

Plo
t 
No
. 

C1.9. Main crop(s) 
and vegetables 
planted 

C1.10. 
Farm Size 
in (qarti) 

C1.11. Total yield 
(in  quintal or kg)  

C1.12. Amount sold (in quantal 
or kg) 

Quantity  Price in 
ETB31/kg 

1      

2      

3      

4      

5      
**In Ethiopia, Belg (March - May) and Meher (June - August) are the short and long rainy seasons, 
respectively for planting crops. 
                                                           
30 Qarti is local unit of on measurement of land area (1 Qarti = 0.25 hectare) 
31 ETB refers to Ethiopia Birr, an Ethiopian currency (1 ETB = 0.0461692 USD, on 16 May 2016 
exchange rate)  
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C1.13. Was last years’ own crop produce sufficiently enough to support your household’s food 

consumption without any purchase or aid?  

 1= Yes (go to section C2)    0= No (complete C1.14 to C1.16)    

C1.14. How many months during last year did your household relied solely on own produced crops to 

feed the household? _____________months 

C1.15. Indicate the reason(s) why your household DID 

NOT produce sufficient food last year? Tick all that 

apply 

If there are more than one 

reason, rank them in order 

(start from 1-most important 

reason) 

 1=Crop failure due to drought  

 2=Crop damage due to flooding  

 3=Illness or death of productive family member   

 4=Shortage of land   

 5= Shortage of farm power (e.g. Ox)  

 5= Shortage of inputs (seeds, fertilizers, pesticides)  

 6= Other (please specify) ____________________   
 

C1.16. If NO in C1.13 above, how did you 

manage to fill the gap of last year’s food 

shortage? Tick all that apply 

If there are more than one means of 

coping strategy, rank them in order 

(start from 1-most relied) 

 1=Sale of labour by family members  

 2=Sale of livestock  

 3=Borrow grains from others   

 4=Use own savings  

 5=Rented out/leased land  

 6= Sale of forest product(s) (e.g. forest coffee, 
palm leaves, firewood etc.) 

 

 7= Remittance from family member/friends  

 8= Government support (e.g. safety net)  

 9=  NGOs support  

 10= Household member migrated to look for 
job 

 

 11= Other (please) ______________________  
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C2. Livestock holding and income  

Number of livestock you own, income from sale of livestock and their products last year 
(2008 EC). 

Livestock  Cow  Oxe
n  

Sheep  Goat Donkey Mules Horses Camel poul
try 

beehi
ve   

C2.1. No. of 
livestock five 
years ago 

          

C2.2. No. of 
livestock at the 
end of last year 

          

C2.3. No. of 
livestock sold 
last year 

          

C2.4. Income 
from sale of the 
animal last year 
(ETB) 

          

C2.5. Income 
from sale of 
animal product 
(dairy, eggs, 
skin/hides…) 

          

C2.6. If you have sold any livestock last year (Meskerem-Pagume 2008 E.C or September 

2015-August 2016), what was the main reason for that?  

  1= For cash income    4= To purchase household food 

 2= To purchase fertilizer    5= Other (specify) _______________ 

 3= Livestock feed shortage      

Provide information how you feed your livestock during dry and wet seasons last year 

C2.7. Identify your livestock grazing 
place and or feed you used 

C2.8. No. of months you keep your livestock in/use the feed 
during wet and dry seasons (put ‘0’ if not using) 
Wet season (No. of months) Dry season (No. of months) 

 1= Natural forest   

 2 = Own farm/pasture land    

 3 =Grassland in highlands/wetland    

 4 = use stored feed (e.g. crop 
residues, straw) 

  

 5 = Purchased feed (e.g. crop 
residues, straw) 

  

  6 = Horas    

  7 = Others __________________   



Appendices  
 

243 
 
 

C2.9. How has the availability of grazing land changed in the last five years?        

         0= No change                 1= Decreased                        2=Increased           

If there is a change (increased or decreased) in the grazing land you use, describe the reason 

of the change. 

__________________________________________________________________________

__________________________________________________________________________                         

D. Household income: Employment, on-farm and off- farm activities  

D1. Type of job/activities/supports that you and your 
household get from 

D2. Employer, 
if employed  

D3. Amount of income 
earned last year (in ETB) 

 1 = Part time job in enterprise/organization    

 2 = Business (including shops)   

 3 = Paid casual or temporary work on-farm 
activities (e.g. in weeding, harvesting, etc…) 

  

 4 = Casual or temporary employment in:   

1.1  conservation organization   

1.2    park lodges   

1.3   tourist guide   

1.4   tour operators   

1.5  park   

 5 = Self-employment in associations (e.g. crafts 
making & selling)   

  

 6 = Income from forest plantation   

 7 = Any other paid casual or temporary off-
farm activities (Specify please): 
____________________ 

  

 8 = Work for food   

 9 = Renting (house, power animals and vehicle)    

 10 = Productive safety net program   

 11 = Pension   

 12 = Remittance from family or friends   

 13 = Other means, if any (specify) 
________________________________________
_____ 

  

Note: ETB means Ethiopian Birr, the currency in Ethiopia. IUSD=22.471 ETB in December 2016   



Appendices  
 

244 
 
 

E. Expenditure: Agricultural input & labour for crop and livestock productions during 
last year (September 2015-August 2016. (put ‘0’ if you did not use or purchase the 
specified input(s)  

E.1. Household’s crop production 
input 

E.2. Cost 
(in  ETB) 

E.3. Household’s livestock 
production input   

E.4. Cost 
(in ETB) 

 1 = Improved seeds (all types)   1 = Purchase of livestock 
feed (hey, straw, crop 
residue, etc. ….) 

 

 2 = Fertilizers  

 3 = Pesticide and herbicide   2 = Veterinary services 
(vaccine, medicine…) 

 

 4 = Hired labour (for crop 
production) 

 

 5 = Rented in draft power (e.g. 
Oxen) and machinery 

  3 = Purchased improved 
animal breed (all type of 
livestock) 

 

 6 = Improved farm implements 
(tools) 

 

 7 = Irrigation input (e.g. water 
pump rent, etc…)  

  4= Hired personnel for 
keeping livestock 

 

 = Other (specify) 
_____________________________
__ 

  5 = Others (specify) 
______________________
__ 

 

 
  



Appendices  
 

245 
 
 

F. Natural Resources Use 

Indicate the environmental products or goods you and or your household member collected 

from the surroundings, trips and purpose of collection during the last year (September 

2015-August 2016). 

F1. Tick the 
products/goods you 
obtained 

F2. Where 
you 
collect  

[Code 1] 

F3. No. 
of 
collectio
n trips 
per  
month 

F4. Quantity 
collected per trip 
(kg, litre, load, 
each) 

F5. Purpose 
of 
collection  

[Code 2] 

F6. 
Price 
per unit 
when 
buy 
(ETB) 

Quantity Unit 

 1 = Wild fruit  

(Name______________)  

      

 2 = Honey        

 3 = Fish       

 4 = Forest coffee       

 5 = Game meat        

 6 = Firewood        

 7 = Charcoal wood       

 8 =Poles for 
construction 

      

 9 = Bamboo 
extraction  

      

 10 = Palm leaves (& 
their products) 

      

 11 = Timber        

 12 = Thatch grass       

 13 =Spice plants       

 14 = Medicinal plants       

 15 = Water supply 
(household use) 

      

 16 = Others (specify 
please) 
________________ 

      

 [Code 1]: 1=Farm land; 2=Fallow land; 3= Natural forest; 4=Grassland/ wetlands; 5= Rivers/lakes; 
6= others (specify) _____ 

[Code 2]: 1=Own use; 2= for sale; 3= for sale and own use  
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F7. Which products from natural forest are crucial for cash income during in-between crop 

harvest periods? Tick ALL THAT APPLY AND RANK, 1-7, [Start from 1-most 

important; to the least] 

 1= Firewood         5=Palm leaves/Spice plants         

 2= Charcoal          6= Bamboo            

 3= Honey        7= Others (specify, please) ______________  

 4= Forest coffee    

G. Knowledge, attitude and perceptions on protected areas and wildlife protection  

G1. Which one is the nearest national park/other protected area to your living house? 

 1= Bale Mountains National Park (BMNP) 

 2= Awash National Park (ANP) 

 3= Abijata Shalla Lakes National Park (ASLNP) 

 4= Senkelle Swayne Hartebeest Wildlife Sanctuary (SSHWS) 

 5= Other (specify) _____________________________________________ 

G2. From the table below, identify the benefit(s) you are getting because of the presence of 

the BMNP.  

 
TICK ALL THAT APPLY 

 
RANK 1-5 (1-being the most 
important) 

 1= Support social developments (e.g. children education)  

 2= Meet Help familiarize the local culture to visitors  

 3= Attractive environment for settlement  

 4= Access to infrastructure (e.g. road, mobile network)  

 5= Access to market for selling local products (e.g. art 
crafts, coffee) 

 

 6= No benefit at all  

G3. In your opinion, is there a need to conserve wildlife (e.g. Ethiopian wolf) within 

protected areas?    1= Yes           0= No (go to G6) 

G4. If answered YES in G3 above, give your reason the need for conservation of wildlife 
species in protected areas? 
___________________________________________________________________ 
____________________________________________________________________ 

G5. In your opinion, who should be responsible to protect wildlife in protected areas [e.g. 

Bale Mountains National Park]? TICK ALL THAT APPLY.   

 1= The government   4= All should participate 

 2= NGOs     5= Others (specify please) _________ 

 3= The local community 
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G6. If answered NO in G3 above, give the reason why there is no need to conserve wildlife 

species? 

____________________________________________________________________ 

____________________________________________________________________ 

 

G7. List the name of wild animal(s) that has raid crop(s) on your farm land last year (if any). If 
there is no incidence of crop damage put ‘0’ to the respective columns. 

Name of wild 
animal 

Crop(s) 
frequently raided  

Estimated damage in (% 
of production in quintal 
or kg)  

Compensation received from the 
park in ETB, if any  (If no 
compensation put ‘0’) 

1.     

2.    

3.    

G8. List the name of wildlife suspected of livestock predation (If any). If there is no incidence of 
livestock predation put ‘0’ to the respective columns 

Name of wild 
animal 

Livestock 
attacked  

No. of kills or 
attacks last 
year  

Estimated 
loss in 
ETB 

Compensation received from the 
park (If no compensation put 
‘0’) 

1.     

2.     

3.     

G9. Penalty or confiscation by the park authority for wildlife killing or habitat intrusion by your 
household (if any) 

 Last year  In the last 5 years 

Penalty paid  ______________ ETB _________ ETB 

Confiscated property (incl. livestock) estimated 
cost 

______________ ETB _________ ETB 

G10. Do you know any governmental or NGOs working on wildlife conservation in your area?    

 1= Yes       0= No (go to G12) 

G11. List the name of the conservation organization you know. 
_________________________________________________________________________________ 

G12. Have you discussed the following issues with the park authority/staff in the last five years?  

1. Conservation plan  1= Yes    0= No     

2. Human -Wildlife conflict  1= Yes    0= No     

3. Resource distribution to society (e. g income 
from tourism, support for development activities)  

 1= Yes   0= No     

G13. Your participation in the wildlife conservation in the last five years 
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No.  Have you or your household member 
participated in the  following events/activities 
(TICK ALL THAT APPLY) 

Organized by (Park staff, 
Conservation NGO or other 
GO, name please)       

No. of 
times 
participat
ed 

1  Conservation training or workshop   

2  Wildlife day (e.g. ‘Wolf’ day)   

3  Organized farmers group   

4  Others (specify)______________________   
 

G14. On a scale from 1 (strongly disagree) to 5 (strongly agree), rank the following issues 
about the park, your livelihood, resource use and the management practices. Please put (X) 
for your choice. 

Statements   Strongly 
disagree (1)  

Disagre
e (2) 

Neutra
l (3) 

Agre
e (4) 

Strongly 
agree 
(5) 

The park and land use      

It is important to protect the forest 
resources 

     

The park has encroached my ancestral 
land  

     

Livelihood (income)      

Protection of  the park has reduced my 
farmland size 

     

I am getting my fair share from the 
park income  

     

Park management       

I trust the park authorities can make 
good decisions in providing income 
benefits to our community  

     

Local strangers are illegally grazing in 
the park 

     

I feel the current park management 
alienated the local people in terms of 
park benefits 

     

The purpose of the park is clear to me       
 
G15. Have you ever seen or heard about [Ethiopian wolf] in BMNP before? 

   1= Yes (how many times have you seen it? _____________)     0= No  
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G16. In your opinion, how do you describe the current living condition of Ethiopian wolf in 

BMNP?  

 1= Very poor      4= Good  

 2= Poor          5 =Very good 

 3= Average     0=No idea 

G17. Do you think that the existence of [Ethiopian wolf] in BMNP affects your life?   

 1= Yes      No 

G18. If Yes in G21 above, how does it affects you? 

 ___________________________________________________________________ 

____________________________________________________________________ 

G19. Do you think that coexistence with Ethiopian wolf is possible in the BMNP?  

 1= Yes      No 
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PART TWO (FOR THE CHOICE EXPERIMENT) 

EVALUATION OF PREFERENCES FOR PROTECTION OF THE ENDANGERED 
ETHIOPIAN WOLF 

This part of the survey is designed for the choice experiment survey used to gather 

visitors/tourists preference and willingness to pay for conservation program attributes that 

define possible management options for protection of the Ethiopian wolf at BMNP, Ethiopia. 

This part has two sections (Section A & section B). Section A describes background 

information about description of BMNP, afro-alpine habitat, biodiversity and current situation 

followed by possible management scenarios is presented to you on a separate pamphlet. Section 

B presents the actual choice experiment questions in eight choice sets.  

SECTION A: Background information about Bale Mountains National Park  

Bale Mountains National Park is located 400 km southeast of Addis Ababa in the Oromia 

Regional State, Ethiopia. BMNP was established in 1970 to conserve the two unique wildlife 

species, Ethiopian wolf (Canis simensis) and the mountain nyala (Tragelaphus buxtoni) and the 

afro-alpine habitat. The park covers an area of 2150 km, altitude ranging from 1500 to 4377 

meters above sea level stratified by diverse vegetation types (Fig I). 

 

          Fig I. Map of BMNP its vegetation cover 

 (EWCA, 2013) 

Key biodiversity in the BMNP 

include: 

• 78 mammal species, of which 22 

are endemic  

• 278 bird species, of which 6 are 

endemic to Ethiopia.  

• Endemic giant mole rat 

((Tachyoryctes macrocephalus), 

the major prey to Ethiopian wolf 

• 19 threatened and 5 endangered 

and critically endangered species 

• The largest population of the 

endemic and endangered 

mountain nyala and Ethiopian 

wolf 

• More than 340 medicinal plants.  

(Randall et al., 2011) 

http://balemountains.org/plan-your-trip/activities/birding/img_2339/
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Current management  

• The park is under the management of Ethiopian Wildlife Conservation Authority   

• It has a management plan (OARD, 2007)  

• Ethiopian wolf is being monitored by Ethiopian Wolf Conservation Program 

(EWCP)  

Major threats to afro-alpine habitat and Ethiopian wolf  

• Habitat degradation and habitat loss due to human activities (agricultural expansion, 

grazing and settlement)  

• Frequent disease outbreak seriously affecting Ethiopian wolf  

Possible new management actions to maintain healthy Ethiopian wolf population 

• Restrict access to the core Ethiopian wolf habitat (through strict protection of the 

Afroalpine habitat) 

• Establish a joint community – park staff monitoring scheme and trainings  

• Increase the number of Ethiopian wolf monitoring outposts in the park 

(A) Conservation features (attributes) of protection of the Ethiopian wolf at the BMNP 

1.  Area of afro-alpine habitat 

The BMNP encompasses the largest afroalpine habitat on altitudes above 3000 m in Africa 

(Fig.IIA, B). Afro-alpine refers to ‘the highest mountains of Africa with areas of shrublands 

and grasslands’. The BMNP afroalpine habitat forms the largest area (1079 km2) of a suitable 

habitat for the endemic Ethiopian wolf (all shaded area Fig IIA). This habitat is categorised into 

three: optimal (253 km2), good (329 km2) and marginal areas (497 km2) based on vegetation 

quality and prey rodent population presence to Ethiopian wolf (Fig IIB). 
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Fig.IIA. The Afro-alpine habitat (BMNP) Fig.IIB. The afro-alpine habitat at BMNP 
(Sillero-Zubiri & Macdonald, 1997)  

However, an increasing number of livestock population in this habitat caused overgrazing in 

some areas leading to habitat fragmentation and habitat loss including core Ethiopian wolf 

habitat (Fig. IIIC). Establishment of a strict core conservation zone would protect the 

afroalpine habitat and its Ethiopian wolf population.  

We propose new management options of strict habitat protection, which preclude any human 

activities including grazing. The options are protection of either: (1) the optimal habitat; (2) the 

optimal and good habitat; or (3) the entire range of suitable Ethiopian wolf habitat to maintain 

healthy habitat and increase the wolf population. 

(2)The endemic and endangered Ethiopian wolf 

Ethiopian wolf is one of the world’s rarest endangered species of dog family found only in 

Ethiopia. It has a global population of 400-450 individuals localised in six highland areas with 

the largest population (~ 250 ind.) existing in the BMNP (Fig. IIIA). However, habitat 

degradation and infectious disease caused a dramatic decline in the population posing a greater 

risk of extinction to this unique species. For example, recently since 2014, the Ethiopian wolf 

population in the BMNP has crushed to only 196 (131 adults and 65 pups) individuals due to 

rabies disease transmitted from domestic dogs (Bedin, 2015). Proper wildlife management 

could improve the wolf population and ensure for long term biodiversity conservation.  

 

 
Fig IIIA Distribution of the Ethiopian wolf in the Ethiopian highlands (IUCN/SSC Canid 

Specialist Group 2011) 
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 Fig. IIIB. Ethiopian Wolf in maintained habitat      Fig. IIIC. Ethiopian wolf in overgrazed 
habitat  

3. Establish Ethiopian wolf observation outposts  

In this survey, park outpost is defined as ‘a station distant from headquarter of the park 

established to monitor or patrol the Ethiopian wolf for conservation purpose’. Regular 

monitoring of the Ethiopian wolf population in their natural habitat is useful for management. 

Currently, there are two field bases or outposts in core wolf areas: Web Valley and the Sanetti 

plateau. But, these are not sufficient to cover the entire wolf habitat in the Bale Mountains area. 

Establishing additional outposts to cover the entire wolf habitats is required to enhance 

monitoring activities and create job opportunities for local households. Thus, we propose an 

increase in the number of outposts which is in line with the park’s management plan.   

4. Participation in Ethiopia wolf monitoring scheme  

Ethiopia wolf monitoring scheme aims to establish a joint community and BMNP staff wildlife 

monitoring system. The park has limited staff to patrol the entire Ethiopian wolf habitat. In this 

regard, the local community with necessary trainings can participate in reporting any threats and 

or incidents to Ethiopian wolf such as den, wolf death and in pack tracking in the wolf territory 

in Bale Mountains. Such participation will be significant in achieving participatory conservation 

program and obtain the full benefit of biodiversity conservation.  

5. Compensation payment/direct incentive  

Existence of Biodiversity and its conservation is beneficial to the surrounding local community 

in many ways including resource use and direct income earnings. In this regard, compensation 

payment, which is the amount of money to be directly paid as incentives to local residents for 

supporting the conservation of Ethiopian wolf and participating in the monitoring scheme, 

could be one means of benefit sharing from the park. The source of this payment will be from 

the park income mainly collected as gate fee from wildlife tourism and watching Ethiopian wolf 

in particular. Participating in the monitoring scheme is a voluntary activity and involves no fine 

or punishment for not accepting the offer or for not participating in it. 
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Management / conservation program attributes to protect the Ethiopian wolf  

The summary on the description of the management characteristics is given in Table 1 below. 

We used management characteristics to ease understanding for the local residents.  

Table.1. List management attributes, their descriptions, levels. The status quo under the current 

situation is represented as bolded and italicized. 

S. No. Attributes  Description  Levels and their codes 
1 Afroalpine 

Area to be 
protected (km2) 
 

Area of strictly protected suitable 
habitat for the Ethiopian wolf  

1= de facto open access  
2= 253  
3= 582  
4= 1079 

2 Ethiopian Wolf 
population  

The number of the Ethiopian 
wolves in the park 

1= <200 individuals,  
2= 250  
3= 300  
4= 400  

3 Observation 
outposts 

Number of Ethiopian wolf 
observation outposts in the wolf 
ranges of the park 

1= 2 (existing) 
2= 4 (2 existing and 2 new)  
3= 6 (2 existing and 4 new) 

4 Monitoring 
participation 

Number of days local people 
willing to participate in Ethiopian 
wolf monitoring  per month 

1= 0 day (no participation) 
2= 1 day 
3= 2 days 

5 Payment in 
ETB 
 

Monthly payment for participating 
in the Ethiopian wolf  monitoring 
scheme 

1= 0 (No payment)  
2= 100 ETB 
3= 200 ETB 
4= 400 ETB 

 

References cited (for CE survey background)  

Bedin, E., Marino Jorgelina , Sillero-Zubiri, C. and Team, E. (2015). EWCP Annual Report: 

Ethiopian wolf conservation Programme. 

OARDB. (2007) Bale Mountains National Park General Management Plan 2007-2017. 

Oromia Agriculture and Rural Development Bureau (OARDB). Oromia National 

Regional State: Oromia National Regional State. 

Sillero-Zubiri, C., Macdonald, D. and The IUCN/SSC Canid Specialist Group (1997). The 

Ethiopian wolf: status survey and conservation action plan. IUCN/SSC Canid 

Specialist Group, Gland, Switzerland, and Cambridge, UK. 

EWCA (2013). Bale Mountains National Park ATraveller’s Guidebook, Ethiopian Wildlife 

Cosnervation Authority (EWCA), Addis Ababa, Ethiopia 

Randall1 D., Thirgood S. and Kinahan A. (2011) Walia-Special Edition on the Bale 

Mountains. Journal of the ethiopian wildlife and natural history society 
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SECTION B: Choice sets for protection of the endangered Ethiopian wolf  

Now, we ask you to make choice among alternative management scenarios for protection of 

Ethiopian wolf in BMNP. The possible management features or characteristics are described 

in the information pamphlet (Section A). Please, consider the following issues before you 

proceed to answer the choice sets.  

Management options  

• There are THREE management options in each choice set questions.  

• Option 1 (status quo) is the same in each choice set. This option refers to continuation 

of the current condition where most part of the park including in the Ethiopian wolf 

habitat remains a de facto open access for natural resource use including grazing leading 

to ecological degradation and habitat loss. This has been negatively affecting Ethiopian 

wolf population significantly reducing lower chance of viewing this unique wildlife in 

the future. Under this option, you are not involved in conservation and unable to get 

income from the park revenue.   

• Options 2 and 3 involve combinations of new management actions. These actions 

are likely to positively affect the condition of Ethiopian wolf in BMNP through 

improved afro-alpine habitat protection and maintained healthy population of 

Ethiopian wolf.  

Making a choice 

We ask you to choose your most preferred option in each question (Q1 - Q6). When deciding 

please consider: 

• The future outcomes presented under the column of each option; 

• The monthly participation in the conservation of Ethiopian wolf through new 

management actions; 

• Consider your available time and the activities such as farm, off farm, social 

commitments, and family issues that need your attendance when you decide on the 

number days you would like to contribute to the monitoring scheme. 

• Compensation payment is in support of conservation.  

• Think the questions carefully. Then make your final choices considering that the 

given management options are the only available options. 

• Provide your answer for each question independent of the other questions.  

IV. Answer the following questions  

Here we ask you the most preferred options among three management scenarios for 

protection of the Ethiopian wolf.   
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Question 1. Suppose the three options: option 1, 2, and 3 are the only available ones. Which 

one of them would you choose? 

Attributes Option 1 (status quo) Option 2 Option 3 
Area (km2) 
 

De facto open access

 

582 km2  

 

1079 km2  

 
Ethiopian wolf 
population 

200 

 

200 

 

400 

 
Observation 
outposts 

2 

 

2 

 

4 

 
Monitoring 
days 

0 1  2 

Payment in 
ETB 

0 
 

100  

 

0 
 

WHICH 
OPTION DO 
YOU 
PREFER 
MOST? 
TICK ONLY 
ONE) 
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Question 2. Suppose the three options: 1, 2, and 3 are the only available ones in the 

protection of Ethiopian wolf. Which one of them would you choose? 

Attributes Option 1 (status quo) Option 2 Option 3 
Area (km2) 
 

De facto open access 

 

1079 km2   

 

582 km2  

 

Ethiopian wolf 
population 

200 

 

300 

 

 

250 

 
Observation 
outposts 

2 

 

6 

 

2 

 
 

Monitoring 
days 

0 0  
 

2 

Payment in 
ETB 

0 400 

 

200 

 
WHICH 
OPTION DO 
YOU 
PREFER 
MOST?  
(TICK ONE) 
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Question 3. Suppose the three options: options 1, 2, and 3 are the only available ones in the 

protection of Ethiopian wolf. Which one of them would you choose? 

Attributes Option 1 (status quo) Option 2 Option 3 
 
Area (km2) 
 

De facto open access 

 

De facto open access 

 

253 km2   

 
 
Ethiopian wolf 
population 

200 

 

300 

 

250 

 
 
Observation 
outposts 

2 

 

4 

 

6 

 

 
Monitoring 
days 
 

 
0 

 
1  
 

 
0  

Payment in 
ETB 

0 200 

 

100 

  

WHICH 
OPTION DO 
YOU PREFER 
MOST?  
(TICK ONE) 
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Question 4. Suppose the three options: options 1, 2, and 3 are the only available ones in the 

protection of Ethiopian wolf. Which one of them would you choose? 

Attributes Option 1 (status quo) Option 2 Option 3 
Area (km2) 
 

De facto open access 

 

253 km2   

 

582 km2  

 
 
Ethiopian wolf 
population 

 
200 

 

 
400 

 

 
200 

 
 
Observation 
outposts 

 
2 

 

 
4 

 

 
6 

 
 
Monitoring days 
per month 

 
0 

 
2  

 
0 

Payment in 
ETB 

0 0 
 

200 

 
WHICH 
OPTION DO 
YOU PREFER 
MOST?  
(TICK ONE) 

 
 

 
 

 
 

 
Question 5: suppose the three options: options 1, 2, and 3 are the only available ones in the 

protection of Ethiopian wolf. Which one of them would you choose? 
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Attributes  Option 1 (status quo) Option 2 Option 3 
Area (km2) 
 

De facto open access 

 

1079 km2   

 

De facto open access 

 
 
Ethiopian 
wolf 
population 

 
200 

 

 
200 

 

 
400 

 

 
 
Observation 
outposts 

 
2 

 

 
6 

 

 
4 

 

 
 
Monitoring 
days 

 
0 

 
2 

 
1 
 

Payment in 
ETB 

0 100 

 

400 

 
WHICH 
OPTION 
DO YOU 
PREFER 
MOST  
(TICK 
ONE) 
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Question 6: Suppose the three options: option 1, 2, and 3 are the only available ones in the 

protection of Ethiopian wolf. Which one of them would you choose? 

Attributes Option 1 (status quo) Option 2 Option 3 
Area (km2) 
 

De facto open access 

 

De facto open access 

 

253 km2  

 
 
Ethiopian wolf 
population 

 
200 

 

 

 
250 

 

 

 
300 

 

 
 
Observation 
outposts 

 
2 

 

 
6 

 

 
2 

 

 
Monitoring days 

 
0 

 
1 

 
0 
 

Payment in ETB 0 400 

 

200 

 
WHICH 
OPTION DO 
YOU PREFER 
MOST?  
(TICK ONE) 
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Answer questions 7 to 8 if you have chosen the status quo as the most preferred option 
in all choice sets  
 
7. On a 5-point scale, rank your level of agreement on the reason why you opt for the status 
quo as the most preferred option in questions 1-6. Please put (X) for each statement.  

Reason you might opt for status quo option Strongly 
disagree 
(1) 

Disagr
ee (2) 

Neutr
al (3) 

Agree 
(4)  

Strong
ly 
Agree 
(5) 

1 The proposed monitoring scheme is not 
suitable for me  

     

2 I have doubt on the park authority’s in 
implementing the proposed options 

     

3 I am not interested in the conservation of 
Ethiopian wolf 

     

4 Protection of the Ethiopian wolf should be 
the responsibility of the government/park 
staff 

     

5 My relationship with the park authority is 
not good to participate in the Ethiopian 
wolf monitoring 

     

6 I think the monitoring scheme benefits 
only the government 

     

7 I think the compensation payment is too 
small 

     

8 The proposed options might limit my 
livestock grazing area  

     

9 The choice set questions are not clear to 
me 

     

 
8. If any, list other specific reasons you considered while choosing the status quo as the best 
option. 
………………………………………………………………………………………………… 

Answer questions 9 to 10 if you have chosen the alternative options than the status quo.  

9. On a 5-point scale, please indicate the reason you choose the alternative management option 
to protect the endangered Ethiopian wolf. Put (X) in the table for each statement. 

Reason you might choose the alternative 
options 

Strongly 
disagree 
(1) 

disag
ree 
(2) 

Neutra
l (3) 

Agre
e 
(4)  

Strong
ly 
Agree 
(5) 

1 Existence of the Ethiopian wolf would 
increase in my household income (e.g. from 
tour guide, horse renting, etc.) 

     

2 It is important the Ethiopian wolf exists for 
future generations  

     

3 Ethiopian wolf is a rare species existing 
only Ethiopia that needs protection  

     

4 I believe Ethiopian wolf has the right to live 
in BMNP 
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5 I am glad to be paid by participating in the 
monitoring activities 

     

6 I think the Ethiopian wolf is an icon species 
for the country  

     

7 I am very concerned about the impact of 
rabies disease on the Ethiopian wolf 
population in BMNP 

     

8 Protection of the Ethiopian wolf can 
promote Ethiopia’s wildlife tourism 
revenue 

     

10. Please provide your answer, if you have any other reason for choosing the alternative 

options? 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

11. While choosing your most preferred option, which factor(s) did you pay attention to the 

most? (Tick all that apply).  

 1= Compensation payment   4= Number of monitoring outposts 

 2= Area of strict protection    5= Population of the Ethiopian wolf 

 3= Number of the wolf monitoring of days    

12. While choosing your most preferred option, which factor did you pay least attention?  

 (Tick all that apply) 

 1= Compensation payment   4= Number of monitoring outposts 

 2= Size of protected habitat    5= Population of the Ethiopian wolf 

 3= Number the wolf monitoring of days    

13. Have you considered your time availability while deciding on the most preferred option 

for each choice set? 

 1= Yes    2= No 

14. On a 5-point scale, how certain were you (1-very uncertain to 5-very certain), while 

deciding your preferred option?  Mark X on your chosen scale value. 

Very uncertain ________ 1________ 2_________ 3 __________4 __________5 very certain  

 
15. On a 5-point scale, how important is the result of this study in positively influencing the 
Ethiopian wolf conservation effort? Mark X on your chosen scale value.  

Very unimportant _______ 1_______ 2________ 3 _________4 ______5 Very important
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PART III. Housing, assets, livelihood issues and social capital  

1. Housing, assets and savings  

1.1. Housing  

1.1. Do you own or rent the house you currently live in?  (Tick your choice) 

   Own (Complete 1.2-1.7)         Rented (Go to 1.8)              Others (specify) 

_________________ 

1.2. What is the main type 

of your house wall material? 

 1= Wood/ mud/  

 2= Wooden/bamboo   

 3= Bricks/concrete  

4= Other, specify 

______________________ 

1.3. What is the main type of 

your house roof material? 

 1=Thatch;  

 2= Iron/corrugated metal  

 3= Tiles  

 4= Other, specify 

_______________________ 

1.4. What is the main material 

used for the floor of your 

house? 

 1= Earth/sand/mud mixed 
with dung  

 2= Concrete/cement;  

 3=Tile/bricks 

 4= Other, specify 
_____________________ 

1.5. What is the area (m2) of 

your house?   

___________m2 

1.6. How many rooms are 

there in your house? 

______________________ 

1.7. If you have to buy the 

house, how much would it 

costs you?___________ ETB 

1.8. Are you using the mobile communication services in 
your area?   

           1= Yes                 0= No 

1.9. Do you have a toilet pit?  

  1= Yes     0= No 

1.10. Which type of lighting 

does your household use? 

Rank 1-5 (1- highest and 5- 

lowest rank) 

 1= Electricity  

 2= Firewood 

 3= Kerosene lamp 

 4= Other (specify) 

__________________ 

1.11. Which type of cooking 

fuels does your household 

use? Rank 1-5 (1- highest 

and 5- lowest rank) 

 1= Electricity  

 2= Charcoal/Firewood 

 3= Crop residues/Animal 

dung 

 4= Others, 

specify___________ 

1.12. What is the household’s 

main source of drinking water 

during the dry season? 

 1= Communal water supply 

/bono/ 

 2= Groundwater well  

 3= purchase from vendors  

 4= Rivers/stream/lakes  

 5= Own Tap Water 

 6= Others, specify 

________________ 

1.13. How far is your house from the: Distance (in 
Km) 

Walking distance  (in hours) 

a….. nearest district town?    



Appendices  
 

265 
 
 

b. …..nearest all weather road?   

c. …..nearest shop to purchase 
manufactured goods? 

  

d……nearest full day market?   

e……nearest elementary school?   

f……nearest health centre?   

g…….nearest forest (other than protected 
area)? 

  

h…….boundary of nearest protected 
area? 

  

i…….main entrance of the nearest PA?   

1.2. Assets (please indicate the quantity you own and its price, if you have any, otherwise put 
0) 

1.2. Items  Quanti
ty 

Curren
t price 

Item quanti
ty 

Current 
price 

i. Plough    xvi. Radio   

ii. Cooking stove(gas/ 
electric)  

  xvii. Refrigerator   

iii. Axe    xviii.Cassette/VCD/DVD/ 
player 

  

iv. Hoe    xix. Television   

v. Sickle    xx. Satellite dish   

vi. Wooden cart   xxi. Mobile phone   

vii. Donkey/horse cart   xxii. Sewing machine   

viii. Fishing boat   xxiii. Weaving machine    

ix. Grain house   xxiv. Water pump   

x. Chainsaw   xxv Motor bicycle   

xi. Bicycle   xxvi. Generator   

xii. Sofa set   xxvii. Bajaj   

xiii. Modern table   xxviii. Car/truck   

xiv. Modern bed   xxix. Tractor   

xv. Modern chair   xxx. Grain grinding mill   

1.3. Credit and savings  

1.3.1. Do you use saving schemes?                      1= Yes (Go to 3.2)      0=No (Go to 3.3)
   

1.3.2. If yes, amount [saving]?  ________________  ETB  

2. Do you have access to credit institutions to borrow money when you are in need?       

        1= Yes                 0=No               
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3. In which of the following organizations do you or your household members participate?  

Select ALL that apply.  

 1= Community associations (e.g. Edir)       5= Forest user groups 

   2=Religious organizations     6= Not a member at all 

 3= Conservation/environment                  7= Other (specify) ___________        

(water and soil conservation, etc…)  

 4= Saving organizations  

4 On a scale from strongly agree to strongly disagree indicate your social relationship within 

society. Tick Your Choice 

Indicate your opinion about the 
following issues 

Strongly 
disagree 

Disagree    Neutral  Agree  

 

Strongly 
agree 

This village is a good place to live       

I trust people living in this village      

I can get help when I am in need (e.g. to 
borrow money if family member is sick) 
from other people in the village 

     

5. Was the household head born here?    Yes (Go to question 9)       No  

6. If you were not born here, what was your main reason for settling in this village? 

 1= Availability of the land                   4= Fertility of the land        

 2= Employment in conservation (forestry, wildlife)    5= Follow relatives           

 3= Employment in business/an enterprise,    6= Others (specify)                

Name _____________                                                             ___________________  

7. Your ethnic group _____________  

 1= Oromo    5= Amhara  

 2= Tigre     6= Wolayita 

 3= Gurage     7= Other (specify please) __________________ 

 4= Afar  

 

 

Thank you very much for your time and patience!  
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