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Abstract 
The environment affects our health, livelihoods, and the social and political 

institutions within which we interact. Indeed, nearly a quarter of the global disease 

burden is attributed to environmental factors, and many of these factors are exacerbated 

by global climate change. Thus, the central research question of this dissertation is: How 

do people cope with and adapt to uncertainty, complexity, and change of environmental 

and health conditions? Specifically, I ask how institutional factors, risk aversion, and 

behaviors affect environmental health outcomes. I further assess the role of social capital 

in climate adaptation, and specifically compare individual and collective adaptation. I 

then analyze how policy develops accounting for both adaptation to the effects of 

climate and mitigation of climate-changing emissions.  

In order to empirically test the relationships between these variables at multiple 

levels, I combine multiple methods, including semi-structured interviews, surveys, and 

field experiments, along with health and water quality data. This dissertation uses the 

case of Ethiopia, Africa’s second-most populous nation, which has a large rural 

population and is considered very vulnerable to climate change. My fieldwork included 

interviews and institutional data collection at the national level, and a three-year study 

(2012-2014) of approximately 400 households in 20 villages in the Ethiopian Rift Valley. I 
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evaluate the theoretical relationships between households, communities, and 

government in the process of adaptation to environmental stresses.   

Through my analyses, I demonstrate that water source choice varies by 

individual risk aversion and institutional context, which ultimately has implications for 

environmental health outcomes. I show that qualitative measures of trust predict 

cooperation in adaptation, consistent with social capital theory, but that measures of 

trust are negatively related with private adaptation by the individual. Finally, I describe 

how Ethiopia had some unique characteristics, significantly reinforced by international 

actors, that led to the development of an extensive climate policy, and yet with some 

challenges remaining for implementation. These results suggest a potential for 

adaptation through the interactions among individuals, communities, and government 

in the search for transformative processes when confronting environmental threats and 

climate change. 
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1. Introduction Chapter: Environmental Health, Climate 
Change, and Decision-Making Institutions in Ethiopia 

1.1.Introduction 

How do people cope with and adapt to uncertainty, complexity, and change of 

environmental and health conditions? The central research question of this dissertation 

arises at the intersection of environmental, health, and social science disciplines which 

seek to understand how the environment influences human well-being. Efforts to 

calculate the environmental burden of disease have estimated that nearly a quarter of 

the global burden of disease can be attributed to environmental factors (Prüss-Ustün et 

al., 2016; Smith et al., 1999), and the changing climate can exacerbate existing stressors 

and introduce new ones (Smith et al., 2014). Further, the burden of risk falls 

disproportionately on poor and disadvantaged populations (World Bank, 2014a). Faced 

with many risks, the poor, however defined, may experience “a feeling of vulnerability” 

(Kanbur and Squire, 1999), yet the poor are, in fact, active decision makers in 

confronting and adapting to risks, allocating resources, and living with the 

consequences (Banerjee and Duflo, 2011). Such decisions occur at many levels within the 

social and institutional environment, including household, community, and government 

levels (Adger et al., 2005). Formal and informal institutions guide relationships, 

providing structure for interactions such as resource and information sharing, conflict 

management, and collective action (Ostrom, 2005). 
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Using empirical data from Ethiopia, I investigate how households respond to 

environmental risks; how individuals and communities interact to adapt to climate 

change; and how policy develops to respond to climate change. Specifically, in Chapter 

2, I ask how institutional factors, risk aversion, and behaviors affect environmental 

health outcomes. In Chapter 3, I assess the role of social capital in rural communities 

with regards to climate adaptation, and specifically compare individual and collective 

adaptation. In Chapter 4, I analyze how policy develops which accounts for both 

mitigation of climate-changing emissions and adaptation to the effects. In the 

conclusion, Chapter 5, I consider the potential for adaptation to and mitigation of 

environmental risks in Ethiopia given activities at the household, community, and 

government levels.  

In approaching these questions, I draw from a broad set of disciplines and 

literature linking social science and the environment. In particular, I look to the 

literature describing the relationship of people to their environment (Lemos and 

Agrawal, 2006), with a particular focus on health (Krishna, 2010; Pattanayak and Pfaff, 

2009; Whittington et al., 2012) and climate change (Adger et al., 2009). Institutions 

(North, 1990), particularly social and collective institutions (Ostrom, 1990), help 

elucidate human-environment interactions. Theories of social capital and collective 

action, informed by models of human behavior, are important but understudied in 

many domains, such as climate change (Adger, 2003; Ostrom and Ahn, 2003). Finally, 
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theories of state capacity link institutions to government and policy change (Skocpol, 

1985; VanDeveer and Dabelko, 2001).  

In light of prior literature from environmental social sciences, this dissertation 

combines theories, models, and tools from political science and economics, based upon 

the need for multi-scalar, multidisciplinary work to respond to the questions on human-

environment interactions posed above. I use data from research that is part of a large 

interdisciplinary collaborative project in Ethiopia. Based on my fieldwork at the national 

level, and the specific case of rural communities in the Ethiopian Rift Valley, I evaluate 

the relationships between households, communities, and government in the process of 

adaptation to and mitigation of environmental stresses and shocks.  

The rest of this introductory chapter is as follows: In Section 2, I describe a 

fictionalized portrait of life in the Ethiopian Rift Valley and some initial background 

focusing on social capital and adaptation. In Section 3, I give a brief overview of my 

methodology, and in Section 4, I describe the setting in Ethiopia. I conclude in Section 5 

with a roadmap of the rest of the dissertation and summaries of each chapter.  

1.2. Background 

In order to better understand the nature of challenges facing poor rural farmers, 

consider this fictionalized portrait: Amina1 is a widow living in the Bora district of 

                                                        

1 Fictionalized account based upon interviews with households conducted during fieldwork in 
the Rift Valley. 
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Ethiopia’s Rift Valley, where she farms with her three teenage sons. Amina and her 

household rent a small plot of land a few minutes walk from their house, where they 

grow corn and the local grain teff, using seeds they have saved from the prior year. They 

have been offered improved corn seed at a subsidized price from the agricultural 

extension agent, but Amina is not sure it is worth it. Two of the prior five years, the rains 

have not arrived on time and she has lost parts of her crop, and had to depend on her 

neighbors to supplement her food supply. The growing conditions seem worse than 

when she was first married. Additionally, Amina is reluctant to purchase the seed, as 

she must spend nearly $10 a month, or a week’s income, to travel and buy water from 

another town because the well in her town has failed. In some neighboring villages, non-

governmental organizations have provided new wells and treatment systems, but 

Amina has never met someone from an NGO, and is not sure if she needs to treat her 

water. She is concerned about exposure to illness; last year her son had a seizure and 

had to be transported to the hospital two hours away. She relies on her sons and her 

neighbors to help with the farming, she borrows a plow when possible and she decides 

when to plant based on the rains. Amina must decide each season what, if any, changes 

to make to her farming and health behaviors.  

Indeed, as in this vignette, the poor face a multitude of risks and decisions 

regarding their health and livelihoods, affected by the environment in which they live. 

The burden of disease and chance of death before age 60 fall predominantly on those in 
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low-income settings (Murray and Lopez, 1997). Of this burden, environmental factors 

influence a significant portion of the causes (Prüss et al., 2002). Given the demonstrated 

causal links between ill health and poverty (Krishna, 2010; Wagstaff, 2002), improving 

the outcomes of human-environment interactions represents a key development 

challenge. The impact of environmental conditions on livelihoods and well-being is 

realized through many pathways, including impacts on agriculture, natural disasters, 

disease vectors, and direct health effects (Smith et al., 1999; WHO, 1992). Further, global 

climate change, characterized by accelerating temperature rises, changing precipitation 

patterns, and more extreme weather events, causes dynamic stresses for both 

populations and individuals, particularly those with limited resources to respond (IPCC, 

2014a). 

Humans have coped with changing environmental conditions and stresses since 

early society, and in many instances failed to collectively adapt (DeMenocal, 2001). Thus, 

determining the factors that make individuals, communities, and societies resilient is 

essential for researchers and policymakers alike. The resilience of our natural and social 

systems to “maintain essential structures, processes, and feedbacks” when strained by 

an adverse environment is determined in part by the ability to adapt (Adger et al., 2005). 

Adaptation can occur both individually as well as collectively (Adger, 2003; Tompkins 

and Eakin, 2012). Recognizing that “the capacity for collective action is a critical 

determinant of the capacity to adapt” (Adger et al., 2014), we must better understand 
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what factors drive collective action and how collective action links to adaptation. 

Particularly in the absence of effective state action, factors in local adaptation are even 

more important (Adger, 2003). Ultimately, effective adaptation will occur by linking 

local adaptation to efforts from across all levels of society (Bernier and Meinzen-Dick, 

2014; Davies et al., 2013).  

The ability of rural subsistence communities to adapt to their environment is 

conditioned on a myriad of factors that are often in short supply, including access to 

financial, human, physical, and social capital. While access to all types of capital is 

critical for building resilience and fostering adaptation to environmental stresses, little 

attention has been paid to the role of social capital. One of the earliest known definitions 

of social capital was by educator Lyda Hanifan, who described the “goodwill, 

fellowship, mutual sympathy and social intercourse among a group of individuals and 

families who make up a social unit” (Hanifan, 1920). Scholars described more broadly 

the “features of social organization, such as trust, norms and networks that can improve 

the efficacy of society by facilitating coordinated actions” (Putnam et al., 1993). Social 

capital can thus be defined as the value of relationships that facilitates cooperation and 

collective action through trust (Ostrom and Ahn, 2003; Putnam, 1995). Benefits from 

social capital arise in part by facilitating access to other forms of financial or human 

capital for development (Bebbington and Perreault, 1999). 
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Critics of social capital theories question the theoretical robustness of social 

relationships as a form of capital. They feel the metaphor of capital is inappropriate for 

social relationships, as capital implies “deliberate sacrifice in the present” for future 

benefits, and that these benefits are transferable (Arrow, 2000). While the process is not 

as explicit as with physical capital, social capital does have some similarities to other 

forms of capital. Social capital is transferable in the sense that one individual can 

leverage another’s capital. For example, it is possible to “sell” social capital as in the case 

of hiring a “fixer” to serve as an intermediary for relationships. However, social capital 

cannot be transferred outright, and additionally, social capital is not always fungible 

between social networks. Critics also question the normative implications of social 

capital, which may serve to support the elite by reinforcing existing structures and social 

strata (Bagnasco, 2008; Coleman, 1988; Deth and Zmerli, 2010; Portes, 1998). Close 

“bonding” ties of social capital can make groups more insular and less diverse, and 

reduce opportunities for broader social capital beyond small communities (Newman 

and Dale, 2007). Social capital could also drive substitution from individual activities 

towards collective activities (Milman and Warner, 2016). The close ties of social capital 

may be essential in resilience to shocks, but conversely could prevent individuals and 

groups from growing and developing (Woolcock and Narayan, 2000).  

Social capital is generally, however, “an important asset, one that can be called 

upon in a crisis, enjoyed for its own sake, and/or leveraged for material gain” (Woolcock 
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and Narayan, 2000). Indeed, social capital has been demonstrated to be to very 

important in disasters both for survival and recovery (Aldrich, 2012; Dynes, 2006). Social 

capital improves community response to disaster by maintaining community links even 

with destruction of physical infrastructure, and by providing coordination for seeking 

external assistance in rebuilding (Aldrich et al., 2016). Returning to the links between 

resilience to environmental shocks and social capital, the literature suggests that there is 

an important role for collective social ties in adaptation behaviors.  Individuals’ abilities 

to cope, develop new behaviors, or transform their livelihoods depends in part on their 

social ties (Adger, 2003; Bernier and Meinzen-Dick, 2014). High levels of social capital 

can support adaptation by strengthening institutions to promote knowledge sharing, 

coordination, and policy development (Aldrich et al., 2016). 

Institutions provide a key framework for advancing adaptation. Broadly, 

institutions are the social, economic, and political “rules of the game” that govern 

interactions (North, 1990). Such institutions “mediate relationships, and thus influence 

the outcomes of individual and collective behavior” (Agrawal, 2009). Institutions can 

promote social capital as well as facilitate adaptation (Adger, 2003). Indeed, links 

between communities and the state can provide a “synergy,” and thus “coproduction” 

of development to improve well-being (Evans, 1996; Ostrom, 1996; Woolcock and 

Narayan, 2000). Global environmental change represents a particularly important role 
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for governments in developing resources and disseminating tools to mitigate 

environmental risks and provide for adaptation (Tribbia and Moser, 2008).  

1.3. Methodology 

Empirical work on complex phenomena within human-environment interactions 

such as social capital and climate adaptation is difficult because of the variety of 

potential mechanisms that are involved (Adger et al., 2005; Ostrom and Ahn, 2003). 

Drawing upon the literature described above from multiple disciplines, my 

methodology leverages a number of tools from the environmental social sciences to 

investigate human-environment interactions. In order to better empirically test the 

relationships between these variables across scales, I combine multiple methods of data 

collection, including semi-structured interviews, surveys, and field experiments, along 

with health and water quality data. This mixed-methods approach allows me to better 

account for the complexity and factors in many dimensions (Poteete et al., 2010; Vaccaro 

et al., 2010).  

Specifically, by collecting data from policymakers, communities, and households, 

we can triangulate the conditions that foster or restrict adaptation to environmental 

stressors. At the household level, detailed, multi-year surveys provide a rich source of 

data on conditions and behaviors affecting health and well-being. Further, by surveying 

multiple individuals within a household, it is possible to gain information about 

intrahousehold variation and decision making. Economic field experiments provide a 
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way to measure behavioral parameters that are otherwise difficult to observe (Harrison 

and List, 2004). Clinically collected health data from households allows for analysis of 

objective health measures, in addition to reported health behaviors and outcomes. 

Environmental data, specifically water quality, is also essential for accurately portraying 

conditions experienced the populations of study. 

At the policy and organizational level, many different domains including 

economic development and environment, are involved with activities that influence 

adaptation. Non-governmental organizations to government ministries have relevant 

programming. Thus, the use of semi-structured interviews, participant observation, and 

policy document review, better characterizes both the policy process and policy 

implementation. By looking at policy and practices from the national to the local level, 

we can more confidently assess the factors which affect adaptation to the environment.       

1.4. Case of Ethiopia 

This dissertation uses the case of Ethiopia, Africa’s second-most populous 

country, to study human-environment interactions. Ethiopia is one of the fastest 

growing economies in the world, averaging over 10% gross domestic product growth 

since 2004, yet it remains a predominantly poor and rural country (World Bank, 2014b, 

2014c). Throughout rural Ethiopia, farmers typically use labor-intensive agricultural 

methods in subsistence farming, with most farms rain-fed only, and yields are 

accordingly low (Mengistu, 2006). These factors, coupled with extreme and increasing 
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climate variability, suggest Ethiopia is highly vulnerable to the negative effects of 

climate change, such as increased drought (Notre Dame Global Adaptation Index, 2014). 

The Ethiopian Rift Valley, semi-arid lowlands in the south of the country, is 

considered particularly at risk for climate change (Kassie et al., 2013; Li et al., 2015). The 

13 million people living in this region are primarily in small-hold farming and herding 

households, and have minimal physical capital and access to outside resources (Central 

Statistical Agency, 2008). Further, water supplies are limited, and much of the 

groundwater is contaminated with naturally-occurring fluoride at levels which cause 

disease (Pascual-Ferrer et al., 2014; Rango et al., 2010; Reimann et al., 2003). Surface 

water in this region, as in many places, is a common source of diarrheal pathogens 

(Amenu et al., 2014; Ferguson et al., 2003). Thus, access to clean water resources for both 

domestic and agricultural use is a key concern of household and policymakers alike. 

I conducted fieldwork for my dissertation during four visits to Ethiopia from 

2011 to 2014, as part of a larger project on water, health, and climate in Ethiopia with the 

collaboration and support of my adviser, Erika Weinthal, and committee member Marc 

Jeuland, as well as a post-doctoral fellow at Duke, Tewodros Rango, all of whom also 

traveled to Ethiopia and conducted fieldwork in the course of the larger project. The 

chapters of this dissertation are my own research and writing, reflecting valuable input 

and feedback from my colleagues. 
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My fieldwork included conducting interviews and collecting institutional data in 

the capital city, Addis Ababa, and a multi-year household survey in the Ethiopian Rift 

Valley. In the course of my interviews, I conducted 36 at the national level and 51 at the 

local level. The national interviews and those with local officials were conducted in 

English, one of the official business languages of Ethiopia.  The community-level 

interviews were conducted in Amharic or the local language of Oromiye, with an 

Ethiopian research assistant as translator. I utilized participant observation methods in 

meetings of: the Ethiopian Water, Sanitation, and Hygiene Multi-Stakeholder Forum; the 

Fluorosis Working Group; the Ethiopia Climate Partners; and the Ethiopian Panel on 

Climate Change. Additionally, by meeting directly with officials, I was often able to 

review draft policy documents. 

In the Ethiopian Rift Valley, our study involved 20 rural villages located in the 

Ziway-Shala lake basin. The study area was delineated by a common hydrologic basin, 

and thus share similar ecological and agricultural conditions (Figure 1). The villages in 

our sample were selected using a stratified method to ensure inclusion of communities 

representing a range of groundwater quality to be consistent with the larger study. 

Specifically, half of the villages were selected from a range of known fluoride levels 

(from 50 villages with previous groundwater quality data), and the others selected 

randomly from a list of all 5936 villages in the Ziway-Shala Basin. Thus, while the 

sample is not statistically representative of the region’s overall population, it does 
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represent a wide range of rural communities in terms of water resources. Our household 

sample involved 400 initial households, and with replacement over the survey waves, a 

total of 434 households. Along with a local team of Ethiopian researchers, we conducted 

surveys with selected households around February of each year (2012, 2013, 2014), 

which falls just after the primary harvest and is thus a good time to interview both for 

better recall of agricultural outcomes and in terms of the time demands on the 

participants.      

 

Figure 1: Map of Study Area 
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1.5. Organization of Dissertation 

The core of this dissertation consists of three chapters, each focusing on analysis 

of environmental adaptation at a certain scale: the household, the community, and 

government, while considering linkages between scales. Chapter 2, entitled “Coping 

with risk and uncertainty: Household water and environmental health in the Ethiopian 

Rift Valley,” explores household behavior and exposure to changing environmental 

health conditions. Chapter 3, “Social capital, trust, and adaptation to climate change: 

Evidence from rural Ethiopia,” identifies the characteristics which affect individual and 

cooperative adaptation. Chapter 4, “The development of Ethiopia’s Climate Resilient 

Green Economy: Implications for rural adaptation,” analyzes how Ethiopia’s national 

climate policy developed, and how policy links to household outcomes. The dissertation 

concludes in Chapter 5 by unifying the lessons from across disciplines and scales to 

understand the combined potential for adaptation. 

I start in Chapter 2 by describing how water is a major source of health risks in 

low-income settings, and obtaining adequate clean water is often difficult and costly. In 

such settings, households may face tradeoffs between convenience of a water source and 

water quality. Households in the Ethiopian Rift Valley, in particular, experience high 

variability in water availability and heterogeneous risks related to fluoride 

contamination of groundwater, and pathogenic risks for diarrhea from surface water. 

Moreover, problems with cooperation and management of boreholes are a major 
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challenge for these communities. This chapter explores the correlates of households’ 

water sourcing behaviors and health outcomes in the Ethiopian Rift Valley.  The analysis 

combines multiple data sources – water quality assessments, health exams, household 

surveys and field experiments, along with semi-structured interviews with key 

community informants – to explicate how risk aversion, and local institutions affect 

water sourcing decisions. Our findings show that risk aversion is significantly, though 

inconsistently, related to water sourcing behaviors and health outcomes, and water 

source choice is strongly correlated with health outcomes.  The chapter argues that a 

better understanding of the factors that drive household water choices and behaviors is 

critical to designing programs to mitigate the burden of poor water supplies for rural 

communities in the Ethiopian Rift Valley. 

In Chapter 3, I explore how rural households in developing countries adapt to 

the risks and impacts of climate change both individually and collectively. Empirical 

research has shown that access to capital—financial, human, physical, and social—is 

critical for building resilience and fostering adaptation to environmental stresses. Little 

attention, however, has been paid to how social capital generally might facilitate 

adaptation through trust and cooperation, particularly among rural households and 

communities. This chapter addresses the question of how social capital affects 

adaptation to climate change by rural households by focusing on the relationship of 

household and collective adaptation behaviors. A mixed-methods approach allows us to 
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better account for the complexity of social institutions—at the household, community 

and government levels—that drive climate adaptation outcomes. The analysis uses data 

from the interviews, household surveys, and field experiments in the Ethiopian Rift 

Valley. The results suggest that qualitative measures of trust predict contributions to 

public goods, a result that is consistent with the theorized role of social capital in 

collective action. Yet qualitative trust is negatively related to private household-level 

adaptation behaviors, which raises the possibility that social capital may, paradoxically, 

be detrimental to private adaptation. Policymakers should account for the potential 

difference in public and private adaptation behaviors in relation to trust and social 

capital when designing interventions for climate adaptation. 

In Chapter 4, recognizing that climate change is likely to have severe impacts on 

national economies and individual livelihoods, particularly for the poorest populations, 

I seek to understand how low income countries respond to climate change, using the 

case of Ethiopia. In responding to climate change, a country may engage in mitigation to 

reduce emissions or promote adaptation to the impacts. Prior to the Paris Conference of 

Parties 21 in 2015, few low-income countries had made extensive progress on either 

mitigation or adaptation. Ethiopia’s Climate Resilient Green Economy (CRGE) policy, 

introduced in 2011, stands out as an unusual example in its scope to reduce future 

emissions while promoting adaptation through economic change. An analysis of the 

CRGE policy conveys how a low-income country can develop a comprehensive policy. 
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Furthermore, the chapter investigates the extent to which Ethiopia’s climate policy is 

likely to reach its predominantly rural population, using a case from the Rift Valley. The 

analysis uses multiple methods of key informant interviews, analysis of policy 

documents, and survey data. We find that policy development came about owing to 

particular characteristics of Ethiopia’s leadership and capacity. A significant role for 

international actors, however, also facilitated policy development and coordination. Yet, 

despite being at the global forefront in policy development for low-income countries, the 

reach of the Ethiopian state to implement these policies in the rural sector remains 

limited.  

In summary, these three core chapters and this dissertation use the case of 

Ethiopia to understand decision making at multiple levels, from the household to 

government, in the face of dynamic environmental conditions. In the concluding 

Chapter 5, I consider the combined potential by households, communities, and 

government for adaptation to and mitigation of environmental stressors and climate 

change.  
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2. Coping With Risk and Uncertainty: Household Water 
and Environmental Health in the Ethiopian Rift Valley 

2.1 Introduction 

The environment greatly influences human health and well-being. 

Environmental conditions, such as poor water, sanitation, and hygiene, represent a 

significant source of the global disease burden (Prüss et al., 2002; Prüss-Ustün et al., 

2016; Smith et al., 1999), which is concentrated in low income settings (Jeuland et al., 

2013). Improving environmental health therefore represents a key development 

challenge given the demonstrated causal links between ill health and poverty (Krishna, 

2010; Wagstaff, 2002). Faced with environmentally related diseases, poor households 

must constantly re-evaluate risks in deciding how to manage resources such as their 

water supply. Further, resource-constrained households are often forced to make 

complex tradeoffs, i.e., spending time or money to go to less convenient but higher 

quality sources (Jeuland et al., 2015). This is particularly the case in the Ethiopian Rift 

Valley, where households cope with high variability of water availability and quality, 

and face tradeoffs between groundwater and surface water sources.  

This chapter analyzes how factors, including variable perceptions of risk, are 

related to the water sourcing decisions and health outcomes of Rift Valley households. 

Specifically, the chapter addresses the following hypotheses: 1) Poor institutional 

structures for water management limit households’ access to water source alternatives 

and their ability to coordinate management of water resources; 2) Risk aversion is 
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correlated with efforts to reduce exposure to potential health risks, namely avoiding 

high fluoride concentrations in groundwater or using household water treatment to 

decrease diarrheal disease risk; and 3) Water sourcing behaviors are associated with 

health outcomes of dental fluorosis and diarrheal disease. In evaluating these 

hypotheses, the objective of the chapter is to explore how households manage complex 

environmental risks.     

Water source choice is influenced by a range of variables including individual 

risk preferences (Brewer et al., 2004; Onjala et al., 2014), characteristics such as 

knowledge, education, and wealth (Pattanayak and Pfaff, 2009), community factors such 

as the strength of collective action (Ostrom, 1992), and the availability and relative cost 

of substitute sources (Mu et al., 1990). In the Ethiopian Rift Valley specifically, ground 

water is contaminated with toxic levels of naturally-occurring fluoride and other 

inorganic contaminants (Rango et al., 2010, 2009; Reimann et al., 2003). Furthermore, 

microbial contamination, particularly of surface water, is a common source of diarrheal 

morbidity (Amenu et al., 2014). Because these health risks generally originate in different 

types of water sources, households may choose between risks when selecting water 

sources.   

In order to investigate the interplay of water sourcing and health choices, we use 

multiple methods for both data collection and analysis. Our analysis finds that 

institutional factors matter in relation to water choice. Problems with cooperation and 
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management of boreholes are a major challenge for the communities in the study. Tap 

water, which is managed by agencies external to local communities, for example, does 

not have the same institutional concern because the community plays a limited role in 

maintaining infrastructure and operation. Tap water systems, however, present 

communities with other challenges, such as irregularity of daily supply. Risk aversion is 

significantly, though inconsistently, related to water sourcing behaviors and health 

outcomes. Risk characteristics and behaviors are related to health outcomes as well: 

treating water appears successful as it is significantly and negatively related to diarrhea, 

yet risk aversion is inconsistently related. We find that water source choice is strongly 

correlated with health outcomes. Households using improved sources have lower 

diarrhea incidence, and those using unimproved water sources such as lakes have 

higher diarrhea incidence.  Boreholes, which are considered improved sources, have 

high fluoride levels positively and significantly related to fluorosis disease outcomes.  

The rest of the chapter is organized as follows: Section 2 describes the water 

scarcity and quality situation of the Ethiopian Rift Valley, and puts the household 

decision problem into the context of prior literature on environmental behaviors such as 

water sourcing. In Section 3, we introduce our principal hypotheses regarding responses 

to environmental risks, and then discuss the multiple data sources used to test these 

hypotheses in Section 4. The presentation of results follows in Section 5, and we 
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conclude in Section 6 with implications for policymakers interested in the environmental 

health behaviors of households. 

2.2 Background: Water and Health in the Ethiopian Rift Valley 

Secure, suitable quality water access is critically important to the achievement of 

good health. Poor water, sanitation and hygiene results in over 800,000 deaths annually 

(WHO, 2014), and is expected to remain a major contributor to the burden of disease in 

Sub-Saharan Africa over the next several decades (Jeuland et al., 2013).  Ensuring access 

to clean drinking water is thus an important global development priority (United 

Nations, 2015). In Ethiopia, Africa’s second most populous country, approximately half 

of the population does not have access to improved water sources which protect the 

water from outside contamination, with negative implications for health and well-being 

(Onda et al., 2012; Stevenson et al., 2012; WHO, 2012; World Bank, 2014c).  

In many low-income settings such as the communities considered in our study, 

households rely on multiple sources of water to meet their needs (Shaheed et al., 2014). 

Individuals and households have a number of options to consider when balancing 

concerns of water quality and access. They can (1) substitute water from alternative 

sources such as surface water or wells that themselves vary in cost, convenience, and 

quality, (2) treat their water at home, (3) decrease their reliance on contaminated water 

in other ways e.g., by consuming other beverages, (4) transport and store water from 

more distant locations, (5) engage in collective action to tap new water sources, or (6) 



 

22 

seek assistance from external actors (e.g., non-governmental organizations or the 

government) for water provision. Households facing serious environmental risks, 

however, often engage in less preventive behavior, such as water treatment, than would 

be expected given the estimated value of such behavior (Whittington et al., 2012). A poor 

understanding of preferences, including a lack of sufficient consideration of aesthetic or 

convenience features, may partly explain the low adoption rates of many development 

interventions (Whittington et al., 2012).  

When prevention is resource intensive in time or money, poverty, liquidity 

constraints, and other priorities may intervene; prior research suggests that the demand 

for prevention is highly price elastic (Cohen and Dupas, 2010; Miguel and Kremer, 2004) 

and sensitive to non-pecuniary costs (Persson, 2002; Whittington et al., 1990). Household 

decisions can thus be explained at least partly using a theory of constrained utility 

maximization, whereby households make rational decisions about engaging in risk-

mitigating behavior depending on factors including their own risk and other 

preferences, cost, knowledge, and the behaviors’ of peers or external actors (Dupas, 

2011; Pattanayak and Pfaff, 2009). Perceived risks have been shown to affect household 

treatment behaviors and water sourcing in a number of settings (Onjala et al., 2014; 

Orgill et al., 2013).  Less frequently explored in prior empirical work on water sourcing 

and treatment, but common among explanations explored in other health domains, is 

how risk aversion affects choices (Brewer et al., 2004). Such preferences influence a 
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household’s willingness to tolerate risk and uncertainty, accept losses, and engage in 

risk-mitigating activities (Liu, 2013; Schechter, 2007; Tanaka et al., 2010). Given that 

water-related risks are heterogeneous and uncertain in time and space, households 

respond to these risks in varied ways, depending on their preferences, constraints, 

opportunities, and institutional factors. 

Community participation has been shown to affect activities around water 

supplies (Kleemeier, 2000; Manikutty, 1997; Marks and Davis, 2012; Ostrom, 1992). Such 

institutions provide a key way for groups to reduce uncertainty and manage risks 

(North, 1991) through coordination and cooperation in environmental and water 

resource management (Ostrom, 1992, 1990). The effects of water committees, 

community-chosen groups which manage water supplies, on outcomes appears mixed; 

they can provide a forum for cooperation, but may be unable to provide proper 

maintenance and management (Isham	and	Kähkönen,	2002). Social capital may also 

improve participation and monitoring of water resources in communities (Krishna and 

Uphoff, 2002). The relationship of institutional structure and individual choices should 

therefore influence development outcomes for households, through their collective 

influence on environmental health decision making, e.g., water source choice.  

This study considers the case of the Ethiopian Rift Valley, where households 

cope with dual threats of poor water quality and uncertain supply (Pascual-Ferrer	et	al.,	

2014). The Rift Valley is a semi-arid region; water scarcity and variability is a persistent 
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threat (Ayenew,	2004;	Pascual-Ferrer	et	al.,	2011). In the Rift Valley, households can 

obtain water from surface sources, such as lakes; from hand-dug shallow wells, which 

are sometimes improved by being capped to prevent contamination; from deep 

boreholes that require mechanical pumps; or from piped water systems managed by 

government agencies and drawn from a variety of improved sources (Authors’ 

observations). The quality, cost and convenience, along with institutional factors, vary 

widely between these sources. Surface water, particularly for domestic use, has minimal 

institutional structure for management, and cost is mostly limited to transportation 

costs. Dug wells are usually privately built and managed by individual families, and 

rarely have user fees. Boreholes require a mechanical pump, either a windmill or 

motorized pump (powered by diesel, solar, or electrical grid connection), and involve 

user fees and a community water management committee. Finally, tap water systems 

are managed by the local urban municipalities or government water authorities and 

have a tariff system. For rural communities in the Rift Valley, however, tap water is 

rarely the primary or sole source of water.  

Groundwater from boreholes is one of the principal sources for drinking water in 

the Rift Valley, yet many wells are contaminated with high levels of naturally-occurring 

fluoride and other inorganic contaminants (Rango et al., 2010, 2009; Reimann et al., 

2003). Consumption of fluoride-contaminated groundwater has been shown to cause 

dental fluorosis in the Rift Valley (Rango et al., 2014, 2012), and may lead to skeletal 
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fluorosis. Both of these fluorosis conditions have lifelong health consequences that range 

from loss of teeth to debilitating pain. Approximately 13 million people are thought to 

be at risk of fluorosis in this region (Reimann et al., 2003), although there is high spatial 

variation in the level of fluoride and therefore fluorosis risk (Tekle-Haimanot et al., 

2006).  

A common alternative source of water for Rift Valley households is surface water 

and shallow wells.  Surface water sources are typically uncontaminated by fluoride, but 

are seasonally variable and usually carry higher pathogenic risks due to fecal 

contamination. These pathogens cause diarrheal diseases, another major source of 

morbidity and childhood mortality (Amenu	et	al.,	2014;	Ferguson	et	al.,	2003). Rift Valley 

households therefore face a tradeoff between short-term (diarrheal disease) and longer-

term (fluorosis) risks from water sources. Water choice is also influenced by other factors 

such as convenience and dependability of sources, and awareness of and ability to cope 

with the different types of risks. Households may choose to use one or multiple sources 

to fulfill their water needs, depending on temporal (seasonal and interannual) variability 

or a variety of household-level factors, and therefore may experience varying health 

outcomes.   
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2.3 Data and Methods 

2.3.1 Sample Description 

We collected data during a three-year study of 20 villages in the Ethiopian Rift 

Valley. The data come from semi-structured interviews, surveys conducted with both 

male and female heads of household in each village (approximately 400 households in 

all), water source testing for fluorosis, and dental and general health exams of a 

randomly-selected subset of household members. These multiple data types allow us to 

better account for the complexity of the multiple scales that influence household 

outcomes (Vaccaro et al., 2010). 

The 20 sample villages were located in four woredas (districts) of the Ziway-Shala 

lake basin of the Rift Valley; communities in this zone share common hydrological and 

agricultural conditions. The villages in our sample were selected using a stratified 

method to ensure that we would include communities representing a range of 

groundwater quality. Specifically, we selected half of the villages from a range of known 

fluoride levels (from 50 villages with previous groundwater quality data), and selected 

the other half randomly from a list of all 5936 villages in the Ziway-Shala Basin. This 

sampling process was part of a larger study in this region and builds upon prior 

research (Kravchenko et al., 2014; Paul et al., 2016; Rango et al., 2012). As such, the 

sample is not statistically representative of the region’s overall population, but it does 

span the range of groundwater conditions facing households in the basin. 
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Within each sample community, we used a systematic counting method to 

randomly select 20 households living within a two-kilometer radius of the community 

center, usually defined around the main community water source. The study 

communities are small, homogeneous in terms of religion and ethnicity, and generally 

isolated, and population density is very low.  

Data collection occurred in three waves carried out in 2012, 2013, and 2014, and 

occurred primarily during the month of February. We started with a sample of 400 

households in 2012. Across all three waves including 2013 and 2014, 365 households 

(91.25%) were retained, and in the cases where the original household could not be 

reached, a neighbor was chosen at random to replace the missing household.  Due to 

replacement of households that left the sample, a total of 434 households were surveyed 

over the course of the three-year period (Timeline shown in Table 1). Note that the final 

analytical sample size for the regression analyses varies by specification but are 

consistent within sets of models, as the fluorosis outcomes were measured in 2012 and 

2014, and the risk measurements were measured in 2013 and 2014. 

All data collection procedures used in the study followed protocols approved by 

the Duke University Institutional Review.  
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Table 1: Data Collection Timeline 

 

2.3.2 Institutional Factors in Water Source Choice and Health 
Outcomes 

In our case of households in the Ethiopian Rift Valley, we hypothesize that poor 

institutional structures for water management limit households’ access to water source 

alternatives and their ability to coordinate management of water resources. We use 

semi-structured interviews to characterize community-level institutions of water 

management. We interviewed key community informants in each of our 20 villages, as 

well as regional government officials located at the woreda level, using a set of guiding 

questions about water source management, function, and quality. The interviews 

allowed open-ended responses. These qualitative data shed light on village-level 

institutions and challenges that communities face with regards to water sourcing.  The 

interviews allow us to tell a more complete story about household water behaviors in 

the face of environmental risk. 

Hypothesis 1 assesses the barriers presented by water management institutions 

using qualitative data collected in semi-structured community interviews. Hypothesis 2 
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proposes that risk aversion is correlated with efforts to reduce exposure to potential 

health risks, namely avoiding high fluoride concentrations in groundwater or using 

household water treatment to decrease diarrheal disease risk. 

Given that multiple factors influence household water source choices and water-

related behaviors, we use multivariate fixed-effects regressions where the household is 

the unit of analysis. The specification to test Hypothesis 2 is:   

𝑊!,! =  𝛼 + 𝛽!𝑋!,!,! + 𝛽!𝑋!,!,! + 𝛽!𝑋!,!,! + 𝜈! + 𝜀!,! 

where, 𝑊!,! is a water source for household ℎ in year 𝑦. The time-invariant 

unobserved heterogeneity between households is controlled using household level fixed 

effects, 𝜈!, and 𝛼 is the intercept, and 𝜀!,! is the error term. 

In the model 𝑋!,! represents a vector of risk preference variables that are derived 

from field experiments. These variables provide a valuable way to measure behavioral 

parameters that are otherwise difficult to observe (Harrison and List, 2004). We 

implemented an experimental measurement of risk following Tanaka et al. (2010). 

Respondents chose between binary lotteries (shown in Appendix 1, Table 11) – played 

with real money – that varied in their known probability and payoffs; we use 

respondents’ choices to measure three parameters that establish the shape and concavity 

of the individual’s value function, generating a risk aversion parameter, a loss aversion 

parameter, and a parameter representing prospect bias with small or large probabilities 
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as described by prospect theory (Kahnemann and Tversky, 1979; Liu, 2013; Tanaka et al., 

2010). 

𝑋!,! represents generalized trust of the survey respondent reflecting latent social 

capital institutional characteristics of the household. To measure this, we use a 

standardized question from the General Social Survey, “would you say that most people 

in your village can be trusted or that you cannot trust people in your village?” (Smith et 

al., 2011). This survey measure of trust, though limited in its binary format and 

structure, is relatively stable and comparable with real world behavior (Glaeser et al., 

2000). 

 𝑋!,! represents a vector of household-level control variables derived from the 

survey data. Survey data provide the independent variables: socio-economic and 

demographic characteristics), such as asset wealth (e.g., durable goods, livestock, and 

land); income; household size; and individual characteristics of the household head, 

including gender, age, education, and marital status. 

2.3.3 Fluorosis and Water Source Behaviors 

For Hypothesis 3, we investigate how water-sourcing behaviors are associated 

with health outcomes of dental fluorosis and diarrheal disease. We use the following 

model to evaluate factors affecting fluorosis:  

𝐹!,! =  𝛿 + 𝛾𝑊!,! + 𝜂!𝑋!,!,! + 𝜂!𝑋!,!,! + 𝜂!𝑋!,!,! + 𝜇! + 𝜖!,! 

For the factors potentially influencing fluorosis, including individual, household, 



 

31 

and drinking water fluoride levels, there is insufficient variation to implement a fixed 

effects model. We implement a time series random effects model on the panel data. 

𝐹!,! indicates an average household fluorosis outcome for household ℎ in year 𝑦.  

Fluorosis exams evaluating health indicators were collected in 2012 and 2014. 

Trained teams of health professionals administered dental and general health 

evaluations with selected child and adult members from the study households. The 

dental exam evaluated fluorosis utilizing the Thylstrup and Fejerskov Index (TFI) 

(Thylstrup and Fejerskov, 1978). The TFI is a ten-point scale, which ranges from 0 

(healthy) to 1-2 (mild), 2-4 (moderate), and 5-9 (severe). Before the exam, teeth were 

cleaned using sterile gauze. Teeth were then examined in natural light, and a single 

score was recorded for each tooth as a combined state of the occlusal and buccal 

surfaces. Quality checks were conducted by repeating measurements on a subsample by 

multiple dental professionals and by review of scored photographs. The TFI scores were 

averaged across individuals and then across households. For robustness, we also test the 

regression with maximum and minimum fluorosis scores. 

As with hypotheses 1 and 2, 𝑊!,! is a water source, 𝑋!,! represents a vector of 

risk preference variables 𝑋!,! represents generalized trust as a latent social institutional 

characteristic of the household and 𝑋!,! represents a vector of household-level control 

variables.      

In a sample from a single year for a saturated model, we use ordinary least 
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squares (OLS) regression, including individual covariates of sex, age, education level, 

and marital status. In the OLS model, we cluster standard errors at the household level 

and use fixed effects for villages. 

Water fluoride levels in drinking water were measured from samples of the 

primary community groundwater supply. Annual samples were collected at the time of 

fieldwork (in February) in each year of the survey (2012, 2013, 2014) by the survey team. 

These samples were obtained with the help of a community representative, usually a 

member of the water committee. In addition, a community representative selected from 

each survey village was asked to collect monthly samples between February 2013 and 

February 2014. These individuals were instructed to collect water from their own 

primary drinking water source for that month. Water samples were tested for their 

fluoride concentration with an ion-selective electrode and ion chromatography. Due to 

the delay between collection and analysis, we were unable to test for biological 

contamination in these samples. The fluoride measurements in water however provide 

objective confirmation of whether households are likely to change sources over the 

course of the year, since major fluctuations in the level of this contaminant would 

suggest substitution to alternative wells or to low-fluoride surface water.      
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2.3.4 Diarrheal Disease and Water Source Behaviors  

To investigate the relationship of diarrheal disease to water behaviors, we use 

the following specification:  

𝐷!,! =  𝛿 + 𝜌𝑊!,! + 𝜂!𝑋!,!,! + 𝜂!𝑋!,!,! + 𝜂!𝑋!,!,! + 𝜆! + 𝜖!,! 

where 𝐷!,! represents household diarrhea cases in the prior seven days for household ℎ 

in year 𝑦.   𝜆! represents household level fixed effects. 

As with hypotheses 1 and 2, 𝑊!,! is a water source, 𝑋!,! represents a vector of 

risk preference variables 𝑋!,! represents generalized trust as a latent social institutional 

characteristic of the household and 𝑋!,! represents a vector of household-level control 

variables.      

For descriptive analysis, we also ask about knowledge of diarrheal disease and if 

household treat their water, and in what way, to avoid diarrheal disease. We also asked 

about occurrence of diarrhea in the prior seven days, a period for which an individual 

(or parent) can plausibly recall with accuracy, as recall memory may be packaged in 

week blocks, though a shorter recall would be preferable (Feikin et al., 2010).    

2.4 Results 

2.4.1 Household Characteristics and Description of Outcomes  

The descriptive statistics of our survey data are display in Table 2 averaged 

across multiple waves of data collection. Note that sample sizes vary based upon 

number of years of collection. Households in this study are low income, with average 
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annual household incomes of 13851 Birr (approximately 2013 USD 750). The households 

on average have six family members; thus per capita income is very low at around 

USD125. The households are predominantly small hold farmers, cultivating on average 

2.3 hectares. Households have on average five cows. About half of the head-of-

household respondents were literate, with only a primary school education on average. 

Approximately 90% of households have married household heads. The language and 

cultural background is about 90% Oromo, a large political minority in Ethiopia. 

About one third of households surveyed rely on multiple sources of water; the 

options include piped water, boreholes, and surface water. The use of piped water is 

concentrated in villages that are near larger towns in the Rift Valley, though reported 

costs and distances to such sources vary considerably. Twelve of the 20 study 

communities had at least one deep borehole, and 50% of the households use a borehole 

as their primary source. Eighteen percent use a dug well (open or sealed). Twenty-eight 

percent use tap water, which comes from improved sources managed by the district or 

municipality. Around 40% use an unimproved domestic water source, such as an open 

well or surface water of some form, whether lake, river, or seasonal pond.  
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Table 2: Descriptive Statistics of Water Source and Related Factors 

 

Households report frequent water shortages when they are unable to obtain 

water from their primary source; for example 60% of survey households experienced a 

water shortage in the year prior to the 2013 survey, and four of the twelve deep 

boreholes had major service disruptions during the three-year study period. Average 

household expenditures on water are around 4% of annual income, including transport 

and water fees. This represents a large cash cost in this primarily subsistence economy. 

Most households pay for water from the boreholes by the container, and these payments 

are typically pooled at the community level to pay for pumping fuel and borehole 
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maintenance. Further, households spend on average 186 minutes collecting water each 

trip (for many households, this is daily collection). 

Our results show that water quality problems are also widespread in the study 

communities. The fluoride levels in the water samples collected from households vary 

substantially across sites and years. The average fluoride level in drinking water across 

the annual samples of our three sites is 5.1 mg/L (standard deviation 0.89 mg/L), far 

above the WHO guideline of 1.5 mg/L. In our analysis of monthly water samples in each 

community, we also find large variation across the year, with a month-to-month average 

standard deviation of 1.6 mg/L (Figure 2). Three of 20 villages demonstrate a clear 

seasonality in water quality, which we attribute to substitution away from groundwater 

and to surface water sources during the rainy season (which corresponds to the peak in 

rainfall shown in Figure 2). Surface water tends to have much lower fluoride levels, but 

may entail greater pathogenic risk. Although we do not have data on bacterial or 

pathogenic contamination of water sources, self-reported diarrheal disease prevalence in 

the week prior to the survey is substantial, with 12% households reporting cases in 2012, 

18% in 2013, and 12% in 2014.  
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Figure 2: Average Monthly Rainfall and Fluoride Levels (20 Villages) 

 

2.4.2 Institutional Factors in Water Source Choice 

In addition to environmental conditions, there may be institutional barriers to 

households making certain safer water choices. As reported below and elsewhere, 

institutional and government support for water resource management is limited (Paul et 

al., 2016). Community coordination is often necessary, especially for boreholes and 

piped water access, which are far too costly for individuals, and usually even individual 

communities, to install or maintain. 

Regarding the extent of resource availability and management problems that 

communities face, of the twelve communities that had a community well, four had 
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service interruptions during the three years of the study period, and of those, two 

reported having trouble getting assistance from the relevant agency (either the woreda 

Water Bureau or an NGO) to restore water supplies. Seven of the 20 communities 

reported having trouble getting assistance from the Water Bureau more generally. Many 

communities reported that they must raise all of the funds needed for repairs locally; 

such repairs are often costly and thus require strong collective action. One community 

said they had “reported the problem to the Water Bureau, and someone has come twice, 

but has not fixed it. The community will try to gather money to fix ourselves: this is our 

personal problem” (Authors’ Interview, February 2013). With regards to quality, one 

village representative noted that the Water Bureau takes samples, but do not report the 

results to the community (Authors’ Interview, January 2012). Another said “we have 

communicated [our concerns] with the woreda water bureau, but the bureau does not 

give any response, so we have had no further communication. We don’t expect a 

positive response” (Authors’ Interview, February 2014). A different community said 

there were told to stop drinking the water due to poor quality, “but were not offered an 

alternative” (Authors’ Interview, February 2013).  

Institutions, such as the water bureau, NGOs, and collective action all can 

facilitate or hinder adaptation to threats to water access and quality.  Households may 

choose to seek different water sources for improved quality, but may be unable to access 

improved sources without community coordination and management. Organizations 
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are important for providing support to manage water supplies, communicate about 

water quality, but are limited in their ability and resources to improve water resources.     

We find in our quantitative analysis that economic characteristics, specifically 

income, are correlated with water source choice of ground water and dug wells: higher 

income is associated with the use of a dug well, which is often private or semi-privately 

managed, and lower income is associated with the use of a borehole. Male-headed 

households (at least as reported by the respondents to the survey) are also less likely to 

use boreholes, perhaps representing an unobserved socioeconomic factor. The risk and 

loss aversion parameters are not significantly related to the primary water source in 

these regressions. Finally, the use of boreholes goes down across the three years of 

study, but piped water and dug well use increase, perhaps indicating improved water 

resource development. 

Regarding the regression results, we find evidence that institutional factors 

matter in relation to water choice. Specifically, using our survey measure of generalized 

trust as a representation of households’ general perception of social institutions, we find 

a positive and significant relationship of trust to the use of tap water (𝛽! in equation 1), 

while a negative and significant relationship of trust to the use of boreholes (𝛽! in 

equation 1), as show in Table 3. The columns 1-4 are arranged from highest institutional 

structure to least. The relationship of trust to water source results are surprising in that 

boreholes require community-level coordination and management, presumably 
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predicated on social institutions and trust. Tap water sources, conversely, are dominated 

by government management, either by municipalities or water authorities. This could 

suggest that the conditions driving people to use boreholes come at a cost to generalized 

trust. A similar pattern can be observed for unimproved sources, which are mostly 

surface water, and require minimal cooperation. There is no relationship between trust 

and sealed dug wells, which are often constructed and managed privately and do not 

require community coordination. 

In Table 3, we also see a significant positive relationship between loss aversion 

and use of boreholes. This may be explained by number of factors, including that 

boreholes are more reliable on a day-to-day basis (though with a chance of complete 

mechanical failure, as described above), whereas tap water is very unpredictable day-to-

day (Authors’ observations). Indeed, in some communities with tap water systems, 

users reported waiting up all night for the water to flow, and then for very limited 

periods of time (Authors’ interviews). The relationship between loss aversion to tap 

water, dug wells, and unimproved sources is not significant, though all have a negative 

sign. The other two characteristics of risk aversion and prospect bias are not significantly 

related in these models. Table 3 also shows a negative and significant relationship 

between land ownership and piped water use, which is most likely understood as a 

village-level factor of land availability in proximity to tap water sources. It could also be 
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related to water supply development (wells or irrigation) for households with larger 

agricultural activities. 

Table 3: Characteristics Affecting Water Source 
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2.4.3 Fluorosis 

As high fluoride exposure, especially from boreholes, is a prominent health risk 

and concern for many residents of the Rift Valley, we next investigate the factors 

affecting fluorosis outcomes. High levels of fluoride are consistent with the high levels 

of dental fluorosis. The average TFI score across all examined individuals by household 

in 2014 was 2.8, indicating moderate fluorosis disease, and which was higher than the 

1.9 level measured in 2012. There is a positive and generally linear relationship between 

the average level of fluoride and the average level of dental fluorosis, as shown in Figure 

3. Our results indicate that fluorosis levels got worse over time in the sample 

households, and are dependent on the level of fluoride in the water, both contemporary 

(as measured each year) and average across the three years of the study, consistent with 

medical theory and previously published results (Rango et al., 2012).  

 

Figure 3: Fluorosis TFI by Village Water Supply (2012 Data) 
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Specifically, in Table 4, we observe strongly significant positive relationships 

between both use of a borehole and annual average drinking water fluoride level and 

fluorosis outcomes.  Households owning more land have higher levels of fluorosis, even 

when controlling for village fixed effects and water source, which may represent relative 

exposure if households are using multiple sources of water (which we did not 

investigate).  Conversely, income is negatively and significantly related to fluorosis 

outcomes as shown in Table 4, which could partially be explained by preference of low 

income households to surface water and unimproved sources which generally do not 

have usage fees associated with them (Authors’ observation).  

Survey respondent (household head) trust measurements are not related to 

fluorosis outcomes, which are probably mostly influenced by water source choice as 

described above. In the results shown in Table 4, column 3, in a pooled OLS model using 

the 2014 when we collected both health and risk data, we observe a positive and 

marginally significant relationship between risk aversion and fluorosis outcomes. We 

observe a significant negative relationship, however, between loss aversion and fluorosis 

outcomes. These results are inconsistent with the fixed effects model of Table 3, column 

2, which suggest loss aversion is related to borehole use. In this instance, the fixed effects 

model of water source choice, with a simpler specification, is likely more reliable at 

reducing missing variable bias.  
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Table 4: Factors Affecting Fluorosis 
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2.4.4 Diarrhea 

For diarrhea, results are shown in Table 5 and indicate that diarrhea is correlated 

with the use of unimproved water sources, including dug wells and surface water. 

Sealed wells do not have a significant effect (though the sign is negative). Improved 

water sources of tap and borehole are significantly negatively related to diarrheal 

disease, consistent with the expectations of water and sanitation improvements. We note 

a negative relationship between household size and diarrhea cases, contrary to a 

potential arithmetic trend (i.e. larger households could have more cases); this is probably 

explained by the age demographics of the household, which we do not control for here, 

as older children are less likely to suffer diarrhea (Zwane and Kremer, 2007). 

Treating drinking water is a behavior in response to poor water quality, and in 

the case of diarrhea, households have on principle the ability to effectively treat water to 

reduce diarrheal risk. In other analyses (not shown the in the tables), we find water 

treatment is negatively correlated with household size, which might be explained by the 

challenge of treating water with higher household demand. We also found that 

wealthier households, as measured by income and cow ownership are more likely to 

treat water.  
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Table 5: Factors Affecting Diarrhea 
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Water treatment is negatively related with diarrheal cases, suggesting household 

treatment is effective in some cases. With regards to risk, we find that risk aversion is 

positively related to cases of diarrhea, when controlling for treatment behavior, water 

source, and other covariates (column 3 of Table 5). This is surprising as we would expect 

risk aversion to drive a variety of behaviors to reduce disease, and specifically diarrheal 

risk. Households that are risk averse may save their money or other resources for 

adverse outcomes rather than engaging in short term but costly prevention activities. 

Loss aversion is negatively related to diarrheal cases, however, suggesting households 

which are worried about loss may engage in some unobserved behavior to reduce 

diarrhea. In other analyses (not shown the in the tables), risk aversion is negatively 

related to water treatment, which is another potential partial explanation for the positive 

relationship between risk aversion and diarrhea cases.   

2.5 Conclusion 

Our analysis finds that households face variation in water quality, and source 

choice is dependent upon risk aversion and institutional factors, with implications for 

health outcomes. Researchers and policy makers should take into account the fact that 

households in settings with unreliable water supplies are likely to use multiple water 

sources, and may have limited ability to switch sources even if aware of quality 

concerns. In addition to the health considerations, obtaining water from multiple 

sources is costly, particularly if households are attempting to obtain water of higher 
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quality. Yet, the lowest income households are often those most affected by these 

conditions. 

Finally, climate change may exacerbate water source quantity and quality by 

affecting demand, surface water availability, aquifer recharge, and flooding. Surface 

water and ground water systems in the region are moreover interconnected 

(Sophocleous, 2002). Changing patterns of rainfall and groundwater recharge could also 

affect subsurface water quality and fluoride levels by modifying infiltration rates, 

although the geochemical processes that lead to release of fluoride require further study 

(Brindha et al., 2010; Kloos and Haimanot, 1999).  Further, shifting precipitation patterns 

due to global climate change could affect future water supplies and livelihoods, as 

surface water could be reduced or growing seasons restricted. 
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3. Social Capital, Trust, and Adaptation to Climate 
Change: Evidence From Rural Ethiopia1 

3.1 Introduction 

Climate change is expected to have a profound impact on livelihoods around the 

world by causing more severe weather events, rising sea levels, and higher average 

temperatures (IPCC, 2014a). Building resilience to climate change depends upon 

improving existing options for adaptation, especially among vulnerable populations, 

such as poor rural households in developing countries. Those households adapt to the 

risks and impacts of climate change in many ways, both individually and collectively 

(Adger, 2003; Tompkins and Eakin, 2012). The ability of households and their 

communities to adapt, however, is conditioned by a myriad of factors that are often in 

short supply for rural households, including access to financial, human, physical, and 

social capital. While access to all types of capital is critical for building resilience and 

fostering adaptation to environmental stresses, little attention has been paid to the role 

of social capital which, following Ostrom and Ahn (2003), we define as the value of 

relationships that facilitates cooperation and collective action through trust. In the 

absence of other forms of capital, social capital may be particularly important for 

                                                        

1 A version of this paper was published as Paul, C.J., Weinthal, E.S., Bellemare, M.F., Jeuland, M.A., 2016. 
Social capital, trust, and adaptation to climate change: Evidence from rural Ethiopia. Global Environmental 
Change 36, 124–138. doi:10.1016/j.gloenvcha.2015.12.003 
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promoting adaptation to new threats from climate change by furthering cooperation and 

collective action.  

This chapter addresses the question of how social capital affects adaptation at the 

household and community levels in poor rural communities in developing countries. 

Specifically, we (i) assess the role of social capital in poor, rural communities in the 

Ethiopian Rift Valley, (ii) test multiple survey and experimental measurements of social 

capital both qualitative and quantitative, and (iii) evaluate the relationship of our 

various measures of social capital to individual household and collective community 

adaptation behaviors. 

Although scholars have recognized the potential importance of social capital, 

most work on the role of social capital in adaptation to date has been theoretical or 

based on case studies or small samples (Adger, 2003; Pelling and High, 2005; Wolf et al., 

2010). The gap in applied research on this relationship is evident in reports from the 

Intergovernmental Panel on Climate Change that state “the capacity for collective action 

is a critical determinant of the capacity to adapt to climate politics,” yet only have 

evidence for the loss of social capital in conflict (Adger et al., 2014). Empirical work on 

this topic is particularly challenging because social capital and climate adaptation are 

both complex phenomena with a variety of potential mechanisms and effects (Adger et 

al., 2005; Ostrom and Ahn, 2003). Furthermore, there is limited work on how social 

capital relates to adaptation behaviors. Most of the empirical literature focuses on the 
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positive benefits arising from social relationships and trust while ignoring the possibility 

that the complexity of mechanisms and scales of social capital may in some cases reveal 

a “dark side of social capital” (Bagnasco, 2008; Deth and Zmerli, 2010; Portes, 1998) 

which promotes negative outcomes for certain groups.  

The levels and methods for measuring key variables may also have an influence 

on the relationships between trust, social capital, and outcomes. For example, trust can 

be measured using surveys (by asking about trust in general or about trust in the context 

of specific transactions) and experimental approaches (by simulating trust-based 

transactions and rewarding subjects accordingly). The measurements obtained using 

these different methods may not be consistent with one another, and may be 

differentially influenced by a variety of other characteristics that also affect adaptation 

(Bouma et al., 2008; Naef and Schupp, 2009; Ostrom, 2005). In addition, alternative 

measures may only be relevant to one or more specific levels—individual, household, 

and community—of social capital and adaptation (Smit and Wandel, 2006; Tompkins 

and Eakin, 2012).  

In order to better test empirically the relationship between social capital and trust 

at the household and community levels, and climate change adaptation, we combine 

multiple methods of data collection, including semi-structured interviews, surveys, and 

field experiments. This mixed-methods approach allows us to better account for the 

complexity and scales at which alternative institutions influence climate adaptation 
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behaviors (Adger et al., 2005; Poteete et al., 2010; Vaccaro et al., 2010), and to consider 

the relevance of different measures of trust and social capital.  

Our analysis suggests that these different measures may be indicative of different 

constructs, and it reveals that survey measures of trust are more strongly related to 

observed behaviors. We also find evidence of a mixed effect of social capital in climate 

adaptation: social capital is associated with increased cooperative outcomes, but also 

with reduced private household-level adaptation.2 Though our analysis can obviously 

not identify causal relationships between various measures of social capital and 

adaptation to climate change, our results raise the possibility that social capital may, 

paradoxically, be detrimental to private adaptation, depending on which effect 

dominates in household behavior.  

The remainder of this chapter is organized as follows. We begin in Section 2 by 

describing climate adaptation and defining the phenomenon of social capital and its 

mechanisms. In Section 3, we describe our study site in the rural Rift Valley of Ethiopia, 

and the specific methods used to evaluate social capital and adaptation. Next, we 

provide a description of the data in Section 4, and in Section 5, we discuss our results in 

testing of each of the hypotheses, showing that while social capital is important in 

collective adaptation activities, it is negatively related to private household adaptation. 

                                                        

2 Throughout the chapter, we use the term “private adaptation” to refer to household-level adaptation, 
noting that some of these household-level behaviors do involve limited cooperation with other households 
(e.g., sharing of tools). Community-level or “public adaptation” behaviors represent contribution or 
participation in the provision of community-level public goods. 
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We then conclude in Section 6 with potential policy implications and directions for 

future research. 

3.2 Climate Adaptation, Social Capital, and Collective Action  

Climate adaptation, “the process of adjustment to actual or expected climate and 

its effects” (IPCC, 2014a), is a process that is both bio-physical and human. While 

humans have always needed to respond to a changing environment, the current period 

of global climate change strains human capacity for adaptation because of the combined 

rapidity and severity of the changes it entails. Individuals must make complex decisions 

about adaptation that determine the consequences of climate change for livelihoods 

under increasing uncertainty, for example changes arising from water availability, 

variability in crop yields, and greater extremes of natural disasters. By definition, 

constraints on adaptation, which are a function of financial, human, and other forms of 

capital, would appear highest for disadvantaged communities.  

Adaptation occurs at individual, household, community, and larger institutional 

scales (Adger et al., 2005). In this chapter, we consider three potential levels of 

adaptation: household, community, and government. At the private household level, 

adaptation takes forms such as technology adoption, migration, or changes in 

livelihoods. Community level adaptation may occur through collective action, the ability 

of a group to achieve a common interest, and the provision of public goods (Olson, 1971; 

Poteete et al., 2010; Tompkins and Eakin, 2012). Collective action facilitates the pooling 
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of resources, knowledge, and efforts for community responses. We treat collective action 

as a broad description of cooperative interaction. External interventions such as 

government programs and interventions can affect adaptation, with or without the input 

of households and communities, but do not always benefit rural areas because of the 

lack of infrastructure or state reach, the ability of governments to implement 

programming and exert power (e.g., Herbst, 2000). The degree of cooperation in rural 

areas is thus potentially more important in determining outcomes.  

Explanations for the emergence of collective action have focused on factors such 

as group size, leadership, and incentives (Olson, 1971), but the value of cooperative 

social relations and how precisely they emerge remains critical and unclear (Ostrom, 

1994; Ostrom and Ahn, 2003). Theories of social capital arose out of work investigating 

the resources of social networks and the function of social structures (Bourdieu, 1986; 

Coleman, 1988; Portes, 1998). These theories have been further developed and applied to 

diverse fields including economic activities, sustainable development, and natural 

resource management (Dale and Newman, 2010; Dale and Onyx, 2010; Fukuyama, 1995; 

Pretty and Ward, 2001). Ostrom and Ahn (2003), moreover, specify three components of 

social capital: institutions, social networks, and trustworthiness. Institutions are the 

social, economic, and political “rules of the game” that govern interactions (North, 1990); 

they mediate relationships, and thus influence the outcomes of individual and collective 

behavior (Agrawal, 2009). Opportunities for cooperation thus arise from the web of 
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relationships that make up social networks (Ostrom and Ahn, 2003). The relationships in 

these networks are commonly classified as: bonding, the close ties within a group; 

bridging, the ties between groups; and linking, the vertical relationships across 

hierarchies (Szreter and Woolcock, 2004; Woolcock, 2001). Dense and stable networks 

facilitate generalized reciprocity and “trustworthiness,” which are all characteristics that 

facilitate trust (Putnam et al., 1993). 

Trust, the confidence that others will act on commitments reliably and with 

reciprocity, is a core mechanism of social capital for collective action (Ostrom and Ahn, 

2003; Putnam, 2001). Trust is dependent upon characteristics of individuals and their 

setting, including institutions, the nature and extent of social networks, and individual 

characteristics. Trust may also be related to an individual’s tolerance for risk, since 

trusting another individual may in many cases carry risks (Schechter, 2007). In the face 

of threats from climate change, trust affects households’ confidence that they can rely on 

others for resource sharing, conflict resolution, and sustained cooperation. As a result, 

higher trust may enhance opportunities for adaptation (Adger, 2003). 

As an example, the sharing of farm equipment can help illustrate the nature of 

relationships between trust and social capital. In many situations, farmers may have 

short-term demand for more physical capital than they personally own. Individuals who 

are well endowed with such physical capital must decide whether to loan or lease 

farming equipment to their neighbors, a decision that is influenced by multiple aspects 



 

56 

of social capital, including bonding social capital and trust. Bonding social capital helps 

groups leverage their resources more effectively by sharing risk and cost (Woolcock and 

Narayan, 2000). Here, trust functions to aid the lender or lessor to make a decision based 

on a history of past interactions with the potential borrower (i.e., his or her 

trustworthiness) (Fafchamps, 2004; Platteau, 2000, 1994a, 1994b), on his or her own 

perceptions, or on other community members’ perceptions of the borrower’s 

trustworthiness. Thus, social networks may contribute information about agents’ 

trustworthiness, and may provide recourse in the event that the terms of the transaction 

are violated. Meanwhile, existing institutions structure transactions, for example by 

specifying the time over which a loan is allowed, the conditions of enforcement of the 

agreement (e.g. returning the equipment on time), or the terms of reciprocity.  

When faced with environmental threats, such as worsening growing conditions, 

farmers must draw upon social capital, among other forms of capital, to cope. For 

example, if additional labor and tools are needed for terracing a field to cope with 

stronger rainstorms, a farmer must determine information about best practices and find 

other people to contribute, by hiring them or leveraging social relationships. In the 

example, these network relationships mediate opportunities for information, such as 

new or best practices. Bridging social capital allows information to be shared between 

groups. Confidence in information can be determined by linking social capital across 

vertical levels to government or outside agencies. Ultimately, groups of high bonding 
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social capital can act upon this knowledge. The sharing of information promotes 

adaptation by combining the human capital of knowledge with the social capital of 

networks (Falco and Veronesi, 2013a). Trust is, moreover, essential for assessing and 

acting upon shared information (Creech and Willard, 2001). Finally, adaptation occurs 

through cooperation and collective action supported by social capital. Community-level 

adaptation may also depend upon external factors, such as government institutions and 

programming, which could complement or offset the effect of social capital. 

Social networks specifically serve multiple types of functions for adaptation and 

collective action, as networks can be horizontal between peers within a community, or 

vertical across hierarchies (Putnam et al., 1993). Particularly when higher-level (e.g. 

state-level) institutions are absent, the networking function of social capital supports 

local institutions and collective action responses that are needed for addressing 

community challenges, including those arising from shocks or crises (Adger, 2003; 

Bratton, 1989; Platteau, 1994a, 1994b). Thus, the value of social networks is in both 

facilitating trustworthiness and contributing to the possibility of accessing different (and 

perhaps collective) resources through multiple venues (Woolcock and Narayan, 2000).  

Social capital does not necessarily have universally positive effects or serve as 

insurance mechanisms against adverse shocks. Social capital may be ineffective if there 

is a general lack of resources or knowledge of effective solutions. In this sense, the 

community may be the inappropriate scale of action necessary to adapt; rather, 
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adaptation could depend primarily on choices made by the individual household (e.g., 

migration) or by the state (e.g., aid programming). Trust may not be enough to 

overcome the transaction costs for collective action. There also may be a “dark side of 

social capital” (Deth and Zmerli, 2010), in which strong social institutions can generate 

negative outcomes or overpower formal legal institutions, as in the case of the mafia 

(Gambetta, 1988). Groups may be isolated and made less diverse by a process of 

homophily, the tendency to become more similar, reducing valuable bridging social 

capital between groups (Newman and Dale, 2007). Decisions involving trust and social 

capital may also be governed by other decision-making characteristics such as risk 

preferences (Schechter, 2007). In other words, an individual’s propensity to trust may be 

partially governed by her willingness to take risks.  

Finally, it is important to distinguish between social capital of households within 

communities, and bridging (vertical linking) of social ties beyond communities. Bridging 

social capital can help link individuals and households to new ideas and resources 

beyond their community, by either substituting or complementing the role of the state 

(Adger, 2003). In adaptation, communities that organize and cooperate can better access 

external support (Karlsson and Hovelsrud, 2015). These types of links can enhance 

connection with outside organizations and government officials, generating better 

provision of resources. 
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We hypothesize that social capital influences the ability of households to respond 

to change. This is because the constituent parts of social capital, and access to collective 

action processes, influence the quality and set of options (or constraints) that households 

face when threatened by climate change. Specifically, trust should be associated with 

collective action and increased adaptation behaviors, perhaps due to information 

sharing, knowledge mobilization, and resource coordination. Households with higher 

levels of trust are likely to possess more social capital and are hypothesized to undertake 

more adaptation activities.  

3.3 Study Site and Methods 

3.3.1 Study Location 

Ethiopia is one of the fastest growing economies in the world, averaging over 

10% annual growth in gross domestic product since 2004. Yet, Ethiopia remains a 

predominantly poor and rural country, with a national average per capita income of 

$470 and a population that is 84% rural (World Bank, 2014b, 2014c). Throughout rural 

Ethiopia, farmers typically use labor-intensive agricultural methods and practice 

subsistence farming, as most farms are rain-fed and yields are accordingly low 

(Mengistu, 2006). These factors, coupled with extreme and increasing climate variability, 

suggest a high degree of potential vulnerability to climate change, especially in drought-

prone rural areas such as the Rift Valley (Notre Dame Global Adaptation Index, 2014). The 

effect of climate change on water supplies in this region could be quite significant 
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(Legesse et al., 2003). The 13 million people living in this region are primarily 

smallholder and herder households, and have minimal access to financial capital and 

outside resources for coping with such disruptions.  

This study spans 20 villages located in four woredas (i.e., districts) of the Ziway-

Shala lake basin; communities in this zone share common hydrological and agricultural 

conditions. The study communities are small and relatively isolated, and mostly 

homogenous in religious and ethnic make-up. The final sample consists of 20 randomly 

selected households from each of these communities, for a total of 400 households.  

We chose the Ethiopian Rift Valley to study adaptation because the region’s rural 

population is already experiencing (and responding to) significant stresses due to 

extreme climate variability, the effects of which are likely to become more pronounced 

in the future (Kassie et al., 2013). In rural Ethiopia, climate change has been linked to 

reduced income; in the absence of adaptation, further decline in household income is 

likely to occur (Deressa and Hassan, 2009). Moreover, the semi-arid lowlands of the Rift 

Valley are similar to many other sub-Saharan locations that are facing or expected to 

face new threats from climate change (Niang et al., 2014). 

3.3.2 Data Collection Strategy 

The villages in our sample were selected using a stratified method. Half of the 

villages were selected from all 5936 villages within the study area, and half were 

randomly selected from a list of 50 sites with known poor water quality. This sampling 
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process comports with a separate study on water quality and health in this region and 

builds upon prior research (Kravchenko et al., 2014; Rango et al., 2012). Within each 

sample community, we used a structured field counting randomization method to select 

20 households within a two-kilometer radius of the community center. In each selected 

household, we interviewed both the male and female household head whenever 

possible. Data collection occurred primarily during the month of February, which is 

immediately post-harvest for teff and maize, the primary crops in the area. 

The first element of the data collection was semi-structured interviews, which 

establish the institutional conditions for adaptation and resource management and also 

provide context for understanding the survey and experimental data. Specifically, we 

interviewed community representatives in each of our 20 villages, as well as regional 

government officials located at the woreda-level, with a set of guiding questions and 

allowing open-ended responses. Local interviews were complemented by interviews 

with officials from the central government, foreign donors, and nongovernmental 

organizations (NGOs). The second data collection component comprises surveys 

conducted with the 400 selected households. The third component of data collection 

consisted of field experiments. Specifically, following Schechter (2007) and Tanaka et al. 

(2010), we played investment and risk games developed to measure individual trust and 

risk preferences with a male and female member of each household in our sample. These 

are described in more detail in the following section.  
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The Duke University Institutional Review Board approved the study and 

experimental game protocols. All respondents provided informed consent prior to 

participation in the study. The confidentiality and anonymity of survey respondents has 

been maintained. 

3.3.3 Measures of Social Capital, Trust, Collective Action, and 
Adaptation 

The multiple data collection activities provide us with a rich set of empirical 

measures of trust and social capital constructs, and of collective action and agricultural 

adaptation outcomes. Survey questions corresponding to our key variables are listed in 

Table 6. 
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Table 6: Survey Questions for Key Variables 
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3.3.3.1 Trust  

We measure trust through surveys and experimental games. In the survey, we 

use standardized questions from the General Social Survey (Smith, Marsden, Hout, & 

Kim, 2011). The specific wording of our survey questions is listed in Table 6. Previous 

research has indicated that this survey measure of trust, albeit imperfect, is relatively 

stable and comparable with real world behavior (Glaeser et al., 2000).  

The experimental games’ measure of trust relies on the investment game, a tool 

that has been widely used and tested in field experiments (Berg et al., 1995; Ostrom and 

Walker, 2003). Our design closely follows the model of Schechter (2007), combining a 

risk game with a trust game in which participants invest and entrust a sum of actual 

money with another participant. A key advantage of this field experimental 

methodology is that participants have the potential to earn real money, which is thought 

to induce truthful revelation of preferences and beliefs as compared to hypothetical 

payoffs.  

The trust experimental game is played in a group with household heads who 

participated in the survey. Approximately three quarters of household heads 

participated in the game. As described further below, there were no systematic 

demographic differences between those who participated and those who did not. Each 

participant is randomly assigned to an anonymous partner, and both partners play the 

role of sender and receiver. Groups for the trust game were separated by gender because 
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small-scale financial transactions in the study communities, such as interpersonal loans, 

are often segregated by gender. To play the first role (sender), each participant is given 

an initial endowment of 10 Birr (approximately 0.50 USD, or 25% of a day’s wage in this 

region). The sender is then told that she can choose to anonymously send none, some, or 

all of the initial endowment to another anonymous receiver in the group. She is also told 

that any amount sent will be tripled, and that some of the money sent could then be 

returned, depending on what the receiver decides to do with it. The sent amount is 

placed in an envelope with a facilitator, who triples the sum in view of the sender. In the 

second stage, these envelopes are randomly mixed, and each participant is given a 

different envelope (not her own). At this point, each individual plays the receiver role, 

and decides what proportion to return to the original sender. Envelopes with the 

returned sum are then given back to the original sender. 

We also implemented an experimental procedure following Schechter (2007) and 

Tanaka et al., (2010) to elicit risk preferences with the same individuals who participated 

in the trust games. In the risk experiment, respondents choose between binary lotteries 

(of known probability and outcomes) to measure parameters establishing the shape and 

concavity of the individual’s value function, and the degree of loss aversion (Liu, 2013; 

Tanaka et al., 2010). By including these risk measures in our analyses, we can ensure that 

behavior we ascribe to trust is not the result of underlying risk preferences. 
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3.3.3.2 Community Adaptation 

We evaluate community adaptation activities by asking households in the 

surveys about their participation and contribution to community improvements and 

public goods, such as water source maintenance and construction of community water 

harvesting. In interviews, we also asked about communal activities and organization. In 

our regression analysis, the dependent variable “community participation” is a binary 

variable from the survey question “Do you or any members of your household 

participate in any activities for improving your community (outside the immediate 

limits of your house)?” The dependent variable “community contribution” is a binary 

variable from the survey question “Does your household contribute to village activities 

or services with money or other donations in the past year?” 

3.3.3.3 Private Adaptation 

Private adaptation behaviors were measured directly and indirectly in the 

survey. We asked households detailed questions about specific changes made to 

agricultural practices and crops in recent years. Adaptation across multiple behaviors is 

likely critical for success (Falco and Veronesi, 2013b). Given that there are a variety of 

different adaptation behaviors reported by households, we constructed indices of these, 

using a simple count method and principal component analysis (PCA) on polychoric 

correlations (Kolenikov and Angeles, 2004). In the main regression analysis on private 

adaptation, we use two specifications of the dependent variable. The “adaptation index” 
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is a simple count (sum) index of twelve adaptation behavior categories, including: 

Proportion of different crops; Type of seed (traditional vs. improved); Timing of 

planting; Timing of harvest; Method of farming; Number of livestock; Amount of crops; 

Farm equipment/assets; Work for income outside the farm; Change total area harvested; 

Fertilizer use; and, Other. The “adaptation PCA index” is a principal component 

analysis index of these twelve adaptation behavior categories. The result of the principal 

component analysis is also presented in the appendix of Paul et al. (2016).  

3.3.3.4 Control variables 

A number of socioeconomic and demographic characteristics are likely to be 

important in adaptation behaviors, namely wealth in the form of assets, animals (i.e. 

livestock), and land; income; household size and the ratio of dependents; and individual 

characteristics of the household head, including gender, age, education, and marital 

status. We thus control for these variables in our regressions. 

3.3.4 Hypotheses and Analytical Methods 

We make the following hypotheses: 

H1. If communities and households have limited access to and support from 

government institutions, then there should be more household and community-level 

adaptation than government-led adaptation.  

H2. There is a positive association between survey and experimental game 

measures of trust. 
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H3. There is a positive association between trust and adaptation for households 

because trust increases exposure to new and tested adaptation options, and for 

communities because it facilitates collective action. 

We analyze H1 using qualitative data from local interviews with community 

representatives of the institutions relevant to social capital and climate adaptation. This 

analysis provides context for the household-level and community-level adaptation 

hypotheses. We evaluate transcribed interviews for dominant themes, which include 

community concerns, climate change awareness, conflict related to environmental 

factors, and a particular focus on water. We also study the village interviews to deepen 

insights on the types of changes from year to year within and between villages. 

We analyze H2 and H3 with linear regression using household survey and field-

experimental data. We control for individual characteristics, socioeconomic covariates at 

the household level and cluster the standard errors of all estimates at the village level. 

Village fixed effects control for unobserved heterogeneity among villages. In the trust 

experiment analyses, we additionally control for the risk preference parameters.  

To test H2, i.e., that there is a positive association between experimental 

measures of trust—in terms of proportion of money sent by individual i (Ai)—and the 

binary survey measures of individual trust (X1,i), we estimate the model in equation (1), 

where the other controls include individual risk preferences (𝑋!,!), individual 

characteristics (X3,i), a vector of controls for household j (𝑊!), and fixed effects for each 
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distinct village k (Zk): 

𝐴! =  𝛼 + 𝛽!𝑋!,! + 𝛽!𝑋!,! + 𝛽!𝑋!,! + 𝛿𝑊! + 𝛾𝑍! + 𝜀! 

For H3, i.e., that there is a positive association between adaptation at both the 

community and household levels (Y) and trust (X1,i), we evaluate the model shown in 

equation (2), where we again control for individual risk preferences (𝑋!,!), individual 

characteristics (X3,i), household level characteristics (𝑊!), and include village fixed effects 

(Zk): 

𝑌! =  𝛼 + 𝜃!𝑋!,! + 𝜃!𝑋!,! + 𝜃!𝑋!,! + 𝜁𝑊! + 𝜐𝑍! + 𝜂!𝜀! 

We reiterate, however, that our analysis of observational and field-experimental 

data can only estimate partial correlations between these parameters and adaptation 

outcomes. In other words, the usual sources of statistical endogeneity, viz. reverse 

causality or simultaneity, measurement error, and unobserved heterogeneity, are all 

likely to compromise the causal identification of the parameters of interest in equations 1 

and 2. 

3.4 Data  

For our regression analysis, we use household survey data from 400 households, 

and risk and trust experiments with 614 male and female household heads from 

households who participated. The qualitative data used in this chapter includes 

interviews with local representatives in each of the 20 villages across the three waves 

(2012, 2013, 2014), for a total of 51 interviews (nine villages are missing one of the waves 
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because a representative was unable to be contacted; but all villages have at least two 

waves of interviews).  

Villages in our study had an average population of approximately 2000 people. 

Households had on average of 6.3 members (adults and children), with a mean per 

capita income of 2623 Birr (USD 137), far below the Ethiopian average of 8995 Birr 

(USD470) (World Bank, 2014c). Eighty-nine percent of study households are Oromo, the 

most populous language group in Ethiopia, and 51 percent of households are Muslim 

(as compared to 34% nation-wide (CIA, 2015)). Households cultivate on average 3.4 

hectares of land. The primary crops were maize, wheat, and teff. A summary of key 

statistics is reported in Table 7. 

As described above, we use a variety of survey questions to assess social capital 

characteristics. Respondents indicated high levels of community participation, especially 

in collective activities: 93% of households said they regularly participated in activities to 

improve the community. Nearly 80% of households reported participating in a 

community meeting within the two weeks preceding the survey. Fourteen percent of 

households indicated being active members of religious groups, with about equal 

participation among Christians and Muslims. Another measure for assessing 

cooperative behavior is the sharing of resources or labor. Just over half (52%) of 

households share farming equipment. About 78% of respondents indicate that they 

expect a loan to be repaid when it is given to others.  
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Table 7: Descriptive Statistics of Household Survey Data 
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Regarding trust, 40% of all individual male and female respondents reported that 

most people in their village can be trusted, while 23% reported that people cannot be 

trusted (and the remaining proportion indicate that “it depends”). This level of trust is 

higher than a 2007 World Values Survey in Ethiopia, which found 21% of respondents 

stating that most people can be trusted, as well as a global meta-analysis estimate of 32% 

(Johnson and Mislin, 2012; WVS, 2014). In our sample, as with the World Values Survey 

results, males were slightly more likely than females to report trusting others in their 

village (44% vs. 37%, t-test p<0.05). In addition, most respondents (61%) said that it was 

not at all likely that a neighbor would return lost money (e.g. 100 Birr), but only 40% 

said it was not at all likely a neighbor would return a lost hen (an animal having similar 

value), which may indicate varying norms for different items, or may reflect challenges 

in monitoring ownership of less identifiable assets such as money. These rates did not 

vary substantially by religion. The sizable group of respondents reporting low trust of 

others may indicate a significant challenge to collective action and social insurance in 

these communities.  

Our field-experimental approach allows for a different way to evaluate trust 

among study participants. The main results from the investment game are presented in 

Figure 4. The average proportion of the initial endowment that was sent by players in 

the first stage was 0.43. This was somewhat higher than the average proportion 

returned, 0.34, though the average cash amount returned was similar due to the tripling 
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of the amount sent. Men, on average, sent and returned slightly higher amounts than 

women (p<0.01). The average proportion initially sent was 0.47 for males and 0.39 for 

females, while the average proportion returned was 0.37 for males and 0.31 for women 

(p<0.01). Senders in the first round also showed a strong tendency to send half of the 

sum, a common anchor identified in these types of games. The correlation of the 

proportion sent in the first round to the proportion returned in the second round is 0.38. 

These results are similar to those found by Schechter (2007) in Paraguay. We would 

expect there to be a relationship between the “trust” behavior in sending the initial 

investment, and the “trustworthy” behavior of the altruistic return, but should not 

expect these parameters to be fully correlated.   

 

Figure 4: Trust Game Proportion Sent and Returned 
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3.4.1 Construction of the Final Analytical Sample 

To avoid analyzing outcomes across different samples, our final analytical 

sample for regression includes 360 household heads of the 400 households in the 

original study for whom we have the full set of experimental measures of trust and all 

other covariates (as described above and listed in Table 7). We estimated a regression 

with all households, including those with missing data for experimental measures 

(n=400), to see if these households are systematically different on other covariates from 

those with full experimental data, and no covariates were significant at the p<.05 level. 

Regressions were also tested for sensitivity to variables with outliers, and there was no 

significant change in the regression results. 

3.5 Results 

3.5.1 Community-Level Social Capital 

To evaluate the importance of community-level social capital, we test H1, i.e., 

that the communities in our study have limited access to government or outside 

institutions and, in the example of water, depend primarily on local mobilization of 

resources to respond to hardship. Our interview data suggest that a large proportion 

(45%) of the communities have limited access to government officials (visits by officials 

once a month or rarer). Yet, agricultural and health extension, however, are prominent 

institutions in Ethiopia including in these communities, with significant expansion in 

reach over the prior decade (Banteyerga, 2011; Spielman et al., 2012). Forty percent of 
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communities in the study have a full time agricultural extension agent (known as a 

development agent), but even villages without an agent are visited at least once per 

week. Village representatives reported that development agents may distribute or sell 

subsidized inputs if they have them available, provide guidance on government 

recommendations or instructions, and provide training on agricultural topics. Forty-five 

percent of study communities have a full-time community health worker, and only two 

(10%) receive less than weekly health worker visits.  

In the interviews with community representatives, they most frequently 

complained about poor attention from the water bureau. Only three villages (15%) 

received even monthly visits from water bureau representatives, and one stated that 

while “the water bureau comes to teach skills … there has not been a meeting this year” 

(Authors’ Interview, December 2011). One village representative noted that though the 

water “bureau takes samples, but they do not report” the results to the community” 

(Authors’ Interview, January 2012). Another said “we have communicated [our 

concerns] with the woreda water bureau, but the bureau does not give any response, so 

we have had no further communication. We do not expect a positive response” 

(Authors’ Interview, February 2014). The lack of communication is important because 

the water bureau representatives both perform maintenance activities and determine 

priorities or allocation of government resources for water source development and 

improvement. Some communities reported that they were successful in reporting 
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problems to the water bureau, but that repairs took multiple months, as there are not 

enough technicians (Authors’ Interviews, January 2012). Yet, many community 

representatives complained in interviews about not receiving any support or 

communication from the water bureau, even when the community initiated an inquiry. 

One community leader said, “the government does not assist them, and the water 

bureau ‘knows nothing.’ The water bureau doesn’t matter; it is just a symbolic 

organization” (Authors’ Interview, January 2012). Another community said they were 

told to stop drinking the water due to poor quality, “but were not offered an alternative” 

(Authors’ Interview, February 2013). Another community, whose well had not been 

working for eight months asked “the water bureau for help, but they have not,” and so 

the community representatives also “talked to an NGO seven months back, which said 

they would help, but the NGO has not come” (Authors’ Interview, February 2013). 

With regards to water supply (a primary concern of these communities), of the 12 

communities that had a well, four had service interruptions during the three years of the 

study period, and of those, two reported having trouble getting assistance from the 

relevant agency (either the water bureau or an NGO) to restore water supplies. Seven of 

the 20 communities reported having trouble getting assistance from the Water Bureau 

more generally. Many communities reported that they must raise all of the funds needed 

for repairs locally; such repairs are often costly and thus require strong collective action. 

One community said they had “reported the problem to the Water Bureau, and someone 
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has come twice, but has not fixed it. The community will try to gather money to fix 

ourselves: this is our personal problem” (Authors’ Interview, February 2013). 

Some communities mentioned getting occasional help from NGOs when faced 

with water supply problems, but most were heavily reliant on their own savings, which 

typically resulted in delayed repairs and consequent water shortages. In one 

community, villagers experiencing months of water shortage due to a broken pump 

would have to travel for three hours for drinking water and nine hours for livestock to 

get water (Authors’ Interview, January 2012). Representatives from communities who 

sought help from the water bureau described having to wait for days in the woreda seat 

for the water bureau to respond, and then have to compensate the technician for his 

travel and per diem. One community “sent 2 people to the water bureau office for 6 days 

to petition for help” (Authors’ Interview, February 2013). Another water manager 

described that when a technician comes, “we have to pay the per diem he asks for. If the 

technician asks for 500B, we pay it as we can’t argue” (Authors’ Interview, December 

2011). Notably, the water bureau officials also emphasized their extremely limited 

resources for responding to community needs, including a problem of insufficient 

vehicles (motorbikes) and money for fuel needed to reach remote villages. 

Another measurement of engagement with government institutions is how the 

community deals with conflict. For less serious violations, communities rely on elders 

and social ostracizing to punish those held responsible for a conflict. If a conflict was too 
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serious or unable to be resolved, then community leaders said that they would seek the 

assistance of the police and formal justice system. Across the twenty communities, 15 

(75%) had community elders who were noted as an authority for resolving conflict, as 

compared to only 11 (55%) mentioning official government (kebele and woreda) leaders.  

The household-level survey data are consistent with the village-level data 

indicating low levels of government involvement. When confronted with worsening 

conditions, such as water and food supply, less than 10% of individual households 

surveyed said they sought help from the local or national government, and mostly 

endured greater hardship. Notably, few households indicated seeking help from the 

community when affected by poor environmental conditions, and mostly indicated self-

reliance and hardship. Only 29% of households had direct interaction with government 

officials apart from health and development agents, yet 60% percent of households 

reported having received some form of government assistance, however, primarily 

healthcare, education, and food assistance. Fifteen percent of households had received 

food and nutrition aid, and 17% had received government training. These results 

suggest that government is neither absent nor prominent in the lives of the study 

households. Overall, our qualitative results from the interviews and surveys support the 

hypothesis that communities in our study have limited access and support from 

government institutions for climate-related adaptation, especially as it relates to 
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management of water resources, and therefore must draw on internal resources to meet 

many of their needs. 

3.5.2 Trust Measurement Results (Hypothesis 2) 

For H2, we test the null hypothesis of no association between survey and 

experimental measures of trust (Table 8). In this case, a rejection of the null due to a 

positive coefficient would provide evidence in favor of H2. The coefficient of 

experimental trust regressed on survey trust is positive, as expected, but it is modest in 

size and not statistically significant. The lack of a statistically significant relationship 

between the experimental and survey measures of trust may indicate that the 

experiment was not well understood, that the experimental results primarily reflect risk 

preferences (given that respondents may consider the investment sent to an anonymous 

community member to be risky), or that the survey and experimental trust variables 

relate to different constructs. For example, the experimental measure may be specific to 

shared financial investments, whereas the survey measures may measure more general 

trust in other people. Alternatively, the lack of relationship may indicate that the survey 

questions do not yield reliable measures of trust, given that they are filtered through 

subjective perceptions and are possibly influenced by respondent-enumerator 

interactions or differing relative conceptions of what the word “trust” actually means. 

The division between private and community benefits of social capital may also affect 

the results. The survey questions are about generalized trust and community activities, 
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whereas the experimental game outcome results in a private gain from trusting 

behavior, these tools may measure somewhat different characteristics. Interestingly, 

neither survey nor experimental measures of trust appear significantly related to risk 

preferences. 

Table 8: Survey and Experimental Trust Measures 

 

3.5.3 Trust and Adaptation Results (Hypothesis 3) 

For hypothesis 3, we test whether there is a positive association between trust 

and both communal and private adaptation activities. Our main results for communal 
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adaptation are displayed in Table 9. These results suggest that observational measures of 

trust significantly predict contribution to public goods, and collective action that may 

support adaptation, both in terms of participation and contributions of money. This is 

consistent with the hypothesized role of social capital in collective action. We do not find 

evidence of a similar relationship between our experimental measure of trust and 

participation in community adaptation or monetary contributions to public goods. In 

additional analyses (See appendix of Paul et al. 2016), that test the robustness of the 

relationships identified in Table 9 using alternative measures of community 

participation from different survey years, or based on an index of participation, and 

alternative measures of contributions (from different survey years). We also test whether 

results are sensitive to the inclusion of controls and village fixed effects. Generally 

speaking, we find that the results are insensitive to the inclusion of the latter variables, 

but that survey trust from 2013 is only weakly related to participation and contributions 

in 2014. Moreover, survey trust has a weak negative relationship with the participation 

index, which is largely driven by a relatively small number of households who report 

both participation in many activities and low trust. The experimental trust measures 

remain insignificant across all of these additional analyses. Also noteworthy is the fact 

that the R-squared values are low; this is not uncommon in cross-sectional analyses of 

heterogeneous socio-economic variables, but it nevertheless suggests that our models 

explain relatively little of the variance in our outcome variables. This is consistent with 
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the idea that there remain unobserved factors, such as confidence in information about 

adaptation, that inform decisions to undertake adaptation behaviors besides the social 

capital and other control variables included in our model specifications. The qualitative 

interviews suggest that a variety of sources of information, from government, traditional 

knowledge, and peers influence adaptation decision making by individual households. 

Despite the positive link between survey trust and participation and 

contributions, survey trust is negatively related to private adaptation behaviors as 

measured through the two indices of these behaviors (Table 10). This result suggests that 

social capital may be detrimental to private adaptation. The experimental trust measures 

are again not significantly related to these outcomes, but also have negative signs for 

both private and communal adaptation activities. In additional robustness checks (see 

Paul et al. 2016), we find some consistency with the patterns described above for 

community participation and contributions, in that the results do not appear sensitive to 

inclusion of controls. Yet the relationships are weakly positive between longer term 

measures of adaptation and survey trust. This suggests the need for additional 

longitudinal work to better understand the relationships between these variables over 

time. 
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Table 9: Trust and Community Adaptation 
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Table 10: Trust and Private Adaptation 
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Finally, we note that in the analyses, the risk loss parameter (lambda in Table 10) 

is consistently and significantly related to different measures of private adaptation: the 

higher the loss aversion, the greater the engagement in private adaptation behaviors. 

Socioeconomic factors such as education and wealth are positively, if insignificantly, 

associated with both forms of adaptation. Land area, however, is negatively associated 

with private adaptation, which may reflect the high implementation cost of adaptation, 

or may indicate that larger land ownership provides greater intrinsic diversification or 

buffer against shocks.  

3.6 Conclusions 

We investigated the relationship between social capital and climate adaptation-

relevant behaviors using survey and experimental measures of trust. In so doing, we 

found that a survey measure of trust is positively and significantly related to 

engagement in community-improving activities, but negatively and significantly related 

to private household-level adaptation activities. This may stem from the fact that people 

who can rely on community members are less likely to try new activities as individuals, 

or that individuals who engage in individual adaptation are less likely to engage with 

the community, even when controlling for wealth. A negative relationship between 

household adaptation and trust is surprising, as it suggests the possibility that social 

capital is unhelpful or even detrimental to adaptation. Conversely, trust and social 

capital could be considered to substitute for private adaptation.  
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As a third alternative, and because our study cannot establish causal 

relationships, the negative relationship of household adaptation and trust may reflect an 

erosion of trust due to private adaptation, or the influence of other omitted variables 

that are positively correlated with trust that also impede adaptation. Our interviews 

with community representatives suggest that government programs and instructions are 

considered important when they occur, though they do not occur at a high frequency. If 

government instructions dictate activities related to climate adaptation, this might alter 

patterns of private adaptation. With regards to measurement of household behavior and 

characteristics, we found a statistically insignificant relationship between survey and 

experimental measures of trust, suggesting that further development of theory linking 

social capital and trust, and additional empirical tools to measure these constructs, may 

be necessary. Simulations and interactive activities similar to the trust experiment may 

have the dual effect of indicating the level of social capital and providing an opportunity 

to enhance cooperation. 

An alternative possible critique of the underlying theoretical link between social 

capital and adaptation arises from concerns over the effectiveness of social capital for 

achieving better outcomes at the household level. It is useful to consider social capital as 

a form of value, because the ability to share knowledge, cooperate, and share other 

forms of capital remains useful, even if all households are negatively affected by climate-

related stresses. Another possibility is that social capital presents an analytical paradox if 
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smaller and more homogenous groups have greater social capital or possibility of 

collective action. The effect of heterogeneity within a group is complex, however, and 

inconsistent (Olson, 1971; Poteete and Ostrom, 2004). Social capital may have value for 

explaining adaptive capacity, but a true test of the causal impact of social capital 

requires exogenous modification of social relationships, which is difficult to do in any 

setting.  

An empirical implication of this work for the Ethiopian context is that policy 

makers should be aware of the potential heterogeneity in social capital and its effects: 

social capital is not necessarily uniformly good, yet neither is it unimportant. Social 

capital may be useful in some settings, but not useful or even detrimental in others. 

From the interview and survey data, it is clear that rural Ethiopians in communities 

similar to those in this study still have limited support from the state, particularly as 

documented in the case of water supplies. Given our main finding that suggests a 

difference between those engaged in household adaptation and those engaged in 

community adaptation, Ethiopian policymakers should be aware of the impacts of 

different forms of adaptation being promoted. 

 

While it is unclear if policy should or can be used to increase social capital with 

regards to adaptation, some research suggests useful interventions in this arena, such as 

institutional design for participation and community building activities (Aldrich, 2012; 
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Ostrom, 1992; Putnam, 2001). Future research involving multiple qualitative and 

quantitative methods, as used this in this chapter, can better identify the relevant 

variables influencing climate adaptation behavior. Further, using mixed methods at 

multiple scales, though intensive in time and resources, generates more relevant policy 

prescriptions. Local-level policymaking is the appropriate scale at which to integrate 

social capital into climate adaptation, yet it is important to draw upon a comparative 

perspective of experiences of adaptation in other locations and at different policy scales 

(Vogel and Henstra, 2015). Policymakers may need to account for multiple scales and 

forms of adaptation, for the individual, household, and community, when designing 

interventions.  
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4. The Development of Ethiopia’s Climate Resilient 
Green Economy: Implications for Rural Adaptation 

4.1 Introduction 

Over the coming century, anthropogenic climate change is likely to have severe 

impacts on both national economies and individual livelihoods (IPCC, 2014a). Human-

driven emissions have accelerated climate changes, including increased temperature, 

shifted precipitation, and strengthened storms – all of which can strain state institutions, 

infrastructure, and economic activities. Further, poorer or otherwise disadvantaged 

countries and populations are more vulnerable to the risks of climate change, especially 

through lack of resources to cope with shocks (Bele et al., 2014; Mendelsohn et al., 2006; 

Richmond et al., 2015; Smit and Wandel, 2006). Globally, countries have sought to 

respond to climate change by working to reduce emissions as part of mitigation efforts – 

most notably through the United Nations Framework Convention on Climate Change 

(UNFCCC) process, culminating in the Conference of Parties 21 (COP21) in Paris in 

December 2015. Countries have also sought to devise adaptation policies that would 

reduce the impacts of climate change (IPCC, 2001). The nature of climate change is such 

that emissions have a global impact, regardless of who produces them, whereas 

adaptation is primarily local. Low-income countries – despite historically having lower 

emissions – are more likely to experience climate change impacts, but have fewer 

resources to devote to cope with climate change (Held et al., 2013a).  
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Climate change is a classic “tragedy of the commons” impeding global 

coordination because all actors have the incentive to seek the benefits from emissions-

generating activities while ignoring the future risks and avoiding the costs of trying to 

abate them (Gardiner, 2006; Kolstad et al., 2014; Ostrom et al., 1999; Paavola, 2011). Low-

income countries in particular have contested the justice of mitigation obligations that 

would restrict their own economic growth (Cazorla and Toman, 2010; Stern, 2007). Thus, 

in responding to climate change, low-income states historically focused on adaptation, 

and not on restricting emissions at the cost of economic growth (Heil and Wodon, 1997). 

For example, as droughts have become more pervasive in Africa, policymakers have 

paid increasingly attention to drought-resistant crops (Cairns et al., 2013).  Among low-

income countries, only a handful have managed to introduce comprehensive climate 

policies explicitly integrating adaptations such as improved seed, and mitigation by 

reducing deforestation. Ethiopia stands out among low-income countries because it 

introduced in 2011 a wide-ranging policy integrating mitigation and adaptation, and 

involving substantial restructuring of government ministries and programming (Held et 

al., 2013b).  

Ethiopia’s Climate Resilient Green Economy (CRGE) policy, introduced in 2011, 

is an unusual example in its scope of combining efforts to reduce future emissions while 

promoting adaptation through economic change. Similar to many other low-income 

countries with large rural populations, promoting low emissions economic growth and 
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building climate resilience will depend heavily on reaching the rural sector in Ethiopia. 

In this chapter, we analyze Ethiopia’s CRGE policy as a first mover case of a low-income 

country developing a national climate policy that deals comprehensively with both 

mitigation and adaptation responses. To understand how and why Ethiopia opted for 

such a comprehensive climate policy approach, we draw upon theories of institutional 

capacity, autonomy, and leadership (Evans, 1995; Skocpol, 1985; VanDeveer and 

Dabelko, 2001) to illuminate how the convergence of effective leadership, technical 

capacity, and aid resulted in the CRGE (Keohane and Levy, 1996; Sprinz and 

Vaahtoranta, 1994). In order to explicate the development of the policy and its potential 

for implementation, we use multiple methods of key informant interviews, analysis of 

policy documents, and local surveys. Specifically, this chapter seeks to explain the 

emergence of the CRGE and provide an assessment of the ability of Ethiopia’s climate 

policy to affect the everyday livelihoods of Ethiopia’s predominantly rural population 

using the case of the Rift Valley region.  

The rest of the chapter proceeds as follows: in Section 2, we present the case of 

the development of CRGE policy. In Section 3, we introduce background on climate 

change responses and relevant theories of governance. In Section 4, we describe further 

the multi-scalar methods including interviews at the national level and surveys at the 

local level. In Section 5, we analyze the institutional factors that drove the emergence of 

the CRGE, and then in Section 6 assess the linkages and reach to rural areas of Ethiopia, 
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specifically the Ethiopian Rift Valley. In Section 7, we conclude with a discussion of the 

implications for Ethiopia and the potential for application to other countries. 

4.2 Ethiopia’s Climate Resilient Green Economy  

Climate change presents major limitations for economic and human 

development, particularly in Africa (African Union, 2012). East Africa has experienced a 

15% decrease in growing season rainfall on average over the past half-century (Funk et 

al., 2008). Climate change impacts, such as a rise in temperature along with a possible 

reduction in rainfall, may lead to significant negative impacts on agriculture (Anyah and 

Qiu, 2012; Cline, 2007; Conway and Schipper, 2011). Responding to climate change can 

occur through adaptation, the adjustment of natural or human sources to moderate 

harm or exploit beneficial opportunities or through mitigation, the reduction of sources 

or enhancement of sinks of greenhouse gases enhancing climate change (IPCC, 2001). 

The relationship of emissions, climate change, impacts, and responses is shown in Figure 

5, adapted from (Locatelli, 2011). Actions for mitigation and adaptation can be 

undertaken by households, communities, and nations, though the dilemma of 

individual costs versus public benefits underscores adaptation decisions at all levels 

(Paul et al., 2016).  
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Figure 5: The Relationship of Climate Change Responses 

Ethiopia, a country of 94 million located in the Horn of Africa, is one of most 

vulnerable countries to climate change in terms of exposure to risk and ability to adapt 

(Notre Dame Global Adaptation Index, 2014). Eighty-five percent of the population lives in 

rural areas and are highly dependent on rain-fed subsistence agriculture (World Bank, 

2014c). Over the past decade, Ethiopia has averaged ten percent annual GDP growth; 

however, much is concentrated in urban areas (World Bank, 2014c). Economic growth 

may improve prospects for climate adaptation, by increasing income and opportunities; 

yet, the reality for rural Ethiopians remains one of primarily subsistence livelihoods 

(Admassie and Abebaw, 2014). Small-scale agriculture remains the main occupation for 

most Ethiopians, and thus rural populations are extremely vulnerable to climate impacts 
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(Arndt et al., 2011; Mideksa, 2010). These rural communities lack financial, material, and 

institutional resources to cope with changing conditions (Leichenko and O’Brien, 2002).  

Following the collapse of the communist Derg regime in 1987 and the end of the 

civil conflict in 1991, Ethiopia’s government, led by Prime Minister Meles Zenawi (and 

the ruling coalition of Ethiopian People's Revolutionary Democratic Front), introduced 

broad economic reforms and programs (Henze, 1998). In particular, Ethiopia 

implemented a regional federal system to improve the local development propsects and 

open the political and economic system to development (Desta, 2014). These reforms 

ultimately opened up some markets and opportunities for foreign investment, 

particularly for growth in the agricultural sector (Dorosh and Shahidur, 2012). Ethiopia’s 

rapid political change brought about laws in novel domains, including the environment.  

Ethiopia’s first major environmental policy law was introduced in 1989 by the 

precursor to the current Ministry of Finance and Economic Development (Held et al., 

2013b). A ministry of environment was formed in 1992, but was transitioned to a 

standalone Environmental Protection Authority, which reduced the prominence of 

environmental policymaking in Ethiopia (Held et al., 2013b). Ethiopia ratified the UN 

Framework Convention on Climate Change (UNFCCC) in its original year, 1994, and the 

Kyoto protocol in 2005, in advance of the protocol entering into force, but generally had 

minimal participation in climate policy, domestic or international. The national 

economic framework adopted in 2006 did not deal with climate change, and the climate 
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policy documents produced during this period were likely only done with intensive 

participation by United Nations Development Programme (Held et al., 2013b).  

As is well-documented in the case published by climate policy scholars Held et 

al. (2013b), Ethiopia’s rise to prominence in climate policymaking was late but rapid. 

The COP12 in Nairobi, Kenya in 2006 focused efforts to address climate policy, for both 

mitigation and adaptation, in African countries (Ramos and Kahla, 2009). The African 

Union (AU), headquartered in Ethiopia, took a common position on climate policy, 

including acceding to the UNFCCC and Kyoto protocol in 2009. At that time, the AU 

further established the Conference of African Heads of State and Government on 

Climate Change, of the highest-level leaders from eight states, including Ethiopia. 

Ethiopia’s leader, Meles Zenawi was nominated the inaugural chair (Held et al., 2013b). 

This appointment instantly transformed Ethiopia’s position on climate policy, as 

evidenced by the rapid increase in its delegations to the COPs from three people in 

Nairobi COP12 in 2006 to forty-seven active delegates at Copenhagen COP15 in 2009 

(Held et al., 2013b). Prime Minister Meles Zenawi was prominent in Copenhagen, 

dominating the conversation around African nations’ aid needs, and asking for fund 

transfers to developing countries for climate adaptation efforts (Vidal, 2009). Ethiopia’s 

leaders were now linked to emerging climate policy and programming globally. 

Ethiopia’s prominence in the international climate policy arena translated to 

rapid domestic policy change. The Prime Minister designated the Environmental 
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Protection Authority as a national coordinating agency, which quickly produced 

Nationally Appropriate Mitigation Actions in compliance with UNFCCC, but also 

revealed the very limited state of Ethiopia’s climate policy capabilities (Held et al., 

2013b). Identifying the lack of capacity, Ethiopian officials contacted the Korean-initiated 

Global Green Growth Initiative (GGGI) for support (Held et al., 2013b). The GGGI is a 

novel intergovernmental organization, influenced heavily by private industry, 

promoting green growth focused on efficiency in resource and energy development 

(Benson and Greenfield, 2012; Jacobs, 2013). Green growth, and the vision offered by 

GGGI, was attractive to the Ethiopian leadership because it promoted energy through 

hydropower, modern industrialization, access to foreign aid, and reduced dependence 

on imported fossil fuels (Held et al., 2013b). Ethiopia’s commitment to national climate 

policy was formalized in the issuance of the five-year Growth and Transformation Plan 

of 2010, which set the goal of Ethiopia being zero emissions by 2025 (FDRE, 2010). 

The Climate Resilient Green Economy (CRGE) strategy, initially developed in 

2011, laid out the specific steps towards Ethiopia’s climate mitigation goals, and plans 

for Ethiopia to plan “to achieve middle income status by 2025 … in a sustainable way” 

(FDRE, 2011). The CRGE has two components, the Green Economy Strategy that focuses 

on mitigation through green economic development, and the Climate Resilient Strategy 

that focuses on tools for adaptation. The Green Economy Strategy was published in 

2011, and presented at the COP in Durban that year. The first part of the Climate 
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Resilient Strategy was not published until 2014, and it focuses on achieving “an 

economic growth path in agriculture that is resilient to current weather variability and 

future climate change.” (FDRE, 2014).  

The CRGE initiative led to the formation in 2014 of a new ministry of the 

environment, Ministry of Environmental Protection and Forestry (MEPF), replacing the 

former less prominent Environmental Protection Authority. The CRGE institutional 

design links an additional six ministries directly to the Prime Minister’s Office, via an 

Environmental Council (FDRE, 2014). The Environmental Council has political and 

technical leadership, and focus areas within technical sub-committees (Figure 6). Two 

government facilities are responsible for implementation: a technical facility at the newly 

formed environment ministry, and a finance facility at the Ministry of Finance and 

Economic Development. Given Ethiopia’s extensive internal institutional change around 

climate and prominent role in international climate politics, it is valuable to know what 

factors made this possible, and which are potentially relevant to other countries. In the 

next section, we explore theoretically the role of leadership, policy diffusion and aid, 

and embedded autonomy and capacity of the state as factors influencing the 

development of climate change policy broadly.  
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Figure 6: Initially-Proposed CRGE Leadership Structure 

4.3 Rethinking Autonomy and Capacity in the Context of Climate 
Change Policy 

Overcoming the climate change tragedy of the commons requires both 

innovative policy and global coordination. Innovative policy comes in the form of 

promoting adaptation that simultaneously reduces emissions or improves sinks of 

greenhouse gases. Economic development that integrates emissions mitigation is often 

deemed green growth — economic growth which is environmentally sustainable (e.g. 

reducing net carbon emissions and sustainably managing natural resource usage) 

(Ekins, 2002). Achieving emissions mitigation and improved adaptation through green 

growth is difficult. While developed economies have reasonable institutional capacity to 

change policy for adaptation or mitigation (though they do not always do so), 
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comprehensive climate policy almost certainly requires novel efforts and actions by 

developing nations (Held et al., 2013a).  

Hence, the responsibility for mitigating climate change has historically rested 

with the industrialized world, as indicated in the UNFCCC, and the Kyoto Protocol, 

which indicated a set of applicable industrialized “Annex 1” countries (United Nations, 

1997, 1992). The distinction of applicable countries is “complex and outdated” given 

current and potential growth in emissions and the impact of land use change by 

developing economies (Held et al., 2013a). Considering the total cumulative emissions 

and future projections shifts the burden of responsibility of action to a broader set of 

countries than just historical emissions (Botzen et al., 2008). Prior to the global 

agreement at COP21, implementing climate policy by developing nations was limited, 

and indeed a United Nations Development Programme official wrote “most developing 

countries are neither prepared to address nor interested in climate change” (Gómez-

Echeverri, 2000). After Copenhagen in 2009, 44 developing states did submit national 

mitigation plans, but these were neither binding nor necessarily very specific (Held et 

al., 2013a). As Held et al. note, commitments are meaningless without the personnel, 

policies, programs, and finance strategy to achieve them. 

Beyond the tragedy of the commons, various explanations have been offered for 

historic inaction on climate, particularly by developing countries. While democracies are 

more likely to introduce climate action due to the expectation of citizens and the role of 
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democracies in international politics, autocracies have fewer such incentives (Burnell, 

2012; Neumayer, 2002; Schreurs and Tiberghien, 2007; Selin and VanDeveer, 2009). The 

citizens and stakeholders of low-income countries may hold fewer environmental values 

and have more limited information on the environment (Tjernström and Tietenberg, 

2008). Low-income states by definition have less of their own financial resources that are 

potentially committable to environmental and climate action (Mendelsohn et al., 2006). 

Further, economic growth is likely a key source of legitimacy for autocratic 

governments, rather than environmental protection, in part due to citizens reduced 

ability to communicate their preferences (Farzin and Bond, 2006).  

Yet there are examples of leadership and action from the developing world: 

notably small island states such as the Maldives or Tuvalu strategically agenda setting in 

the face of extreme climate risk (Jaschik, 2014), and a few other countries such as Costa 

Rica and Ethiopia. Though minor contributors to emissions globally, some small 

countries made explicit commitments to minimize emissions before the COP21 

proceedings. These actions “are interesting precisely because they are not decisive” to 

global climate mitigation outcomes, consistent with conceptions of the tragedy of the 

commons (Held et al., 2013a, p. 4).  

Because lower income states are often focused on economic development (Farzin 

and Bond, 2006), another explanation for why low-income countries may pursue 

environmental policies has to do with the role of foreign aid (Hicks et al., 2008). The 
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literature finds mixed success from such environmental conditionality of aid due to 

misaligned incentives (Hicks et al., 2008; Keohane and Levy, 1996; Sprinz and 

Vaahtoranta, 1994). Even so, governments have increasingly targeted their foreign 

assistance to address climate change, and new financial assistance mechanisms have 

been established such as the Clean Development Mechanism (Bernauer, 2013; Hicks et 

al., 2008). While public climate aid in 2015 was $148 billion, however only 7% of that 

($10 billion) was directed to Sub-Saharan Africa (Buchner et al., 2015). Private finance 

represents 62% of the total $391 billion targeted towards climate globally, however, in 

Africa, private investment for climate only represents 17% of funding (Buchner et al., 

2015). Indeed, these flows of aid may not address priorities of recipient countries, 

particularly that of local economic development, but rather focus solely on the global 

climate mitigation desired by donor countries (Held et al., 2013a). Climate and economic 

growth, however, are tied closely through domains such as energy generation, and thus 

energy sources and security may play a large role in influencing policy (Giddens, 2009). 

Theory and empirical evidence suggest climate activities in low-income countries can be 

influenced by the financial incentives of aid and trade policies, but that policy change 

and international coordination are difficult (Bernauer, 2013; Olsen, 2006).  

Another reason we might find countries adopting climate change policies may 

have to do with policy diffusion and the convergence of ideas. Epistemic communities of 

policy actors are highly influential in policymaking, and in particular the generation of 
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new policy ideas (Haas, 1992; Keck and Sikkink, 1998). As discussed above, the annual 

Conference of Parties convened by the UNFCCC have generated both substantial policy 

outcomes, and a vibrant civil society around the policymaking process (Betsill and 

Corell, 2001). Further, novel public-private partnerships increasingly play a role in 

policy development, as in the example of green growth organizations (Lee, 2013). The 

epistemic communities in climate policy include national leaders, as with the United 

Nations high-level advisory groups. The global efforts on climate policy have 

represented an unprecedented effort for policy convergence on an environmental 

priority (Busch and Jörgens, 2005; Haas, 1990; Pelling, 2010). For example, the World 

Bank has been actively promoting “green growth as the pathway to sustainable 

development” in both lower and higher income countries (World Bank, 2012), and as 

such, more countries are pursuing green growth programs, with 26 members of the 

Global Green Growth Initiative as of January 2016 (GGGI, 2016). 

While the above-mentioned factors of aid and policy diffusion influence 

policymaking in low-income countries, we argue that these may be necessary but not 

sufficient. We explore the institutional qualities concerning state autonomy and capacity 

(Skocpol, 1985), as they provide a lens through which to understand the conditions 

under which decisions are made and implemented. Policy is indeed influenced by 

factors such as relationships within policymaking communities and economic factors, 

but ultimately is determined by the power (and structure) of the state (Ottaway, 2002). 
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Broadly, this power is determined by the autonomy (i.e. ability of a state to make and act 

on policy decisions) and capacity of the state (Skocpol, 1985). Autonomy can come 

through democratic legitimacy (Nordlinger, 1982), or in autocracies, including through 

violence or charismatic leadership (Hydén, 2013). State autonomy is certainly embedded 

in dense social networks of elites (Evans, 1995). Indeed, it is these networks which 

provide capacity for effective state bureaucracy to develop and implement new policy 

(Evans, 1995; Joshi, 2011; Sonnenfeld and Mol, 2002).  

The ability to develop and act on policies identified and promoted by the 

leadership is dependent on the capacity of a state (VanDeveer and Dabelko, 2001). 

Organizational strength, human resources, and institutional systems which make up 

state capacity are all assumed to be weaker in low-income states, which would suggest 

less ability to implement new policies (Grindle, 1997). Hence, aid often explicitly or 

implicitly tries to improve capacity (Eade, 1997). Finally, the ability to implement a 

policy depends on the extent of state reach, that is, the capability to project power and 

decisions over its territory (Weber, 2012). Ultimately, though, decisions for responses to 

climate change occur at all levels, and a polycentric approach must be taken to 

effectively adapt and mitigate climate change (Ostrom, 2009).  

4.4 Methods and Data 

In order to explicate how Ethiopia’s climate policy came about, and its ability to 

reach the rural poor, we employ several methods to look at institutional development 
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and impacts across scales (O’Neill et al., 2013). Specifically, we use the following 

methods: key informant interviews, analysis of policy documents, and community 

interviews and household surveys in a rural site. Multiple methods are useful for 

collecting evidence from many sources and perspectives, and thus facilitating a more 

robust investigation of the research question (Poteete et al., 2010).  

We draw on four years of data collection in Ethiopia from 2011-2014. We carried 

out semi-structured interviews at the national level in the capital, Addis Ababa, with a 

variety of key stakeholders involved in the climate policymaking process. We conducted 

twenty-eight interviews with non-governmental and foreign organizations, and eight 

were conducted in the ministries of agriculture, environment, and water in order 

investigate integration of the CRGE into ministry structure and activities. 

Representatives for interviews were identified though direct contact with the agencies 

and a referral sampling method.  

In order to understand the reach of these policies to the rural areas, we traveled 

to the Ethiopian Rift Valley to carry out additional data collection. The community-level 

study area is contained by four woredas (districts) in the Main Ethiopian Rift, an area that 

is particularly at risk for effects of climate change, including increased temperature and 

decreased rainfall and water supplies (Legesse et al., 2003). The study area is delineated 

by the Ziway-Shala lake basin, which shares common hydrological and agricultural 

conditions. Within the study area, 20 communities were randomly selected for 
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interviews. We spoke with local leaders, government officials, and NGO representatives 

to determine whether communities were familiar with climate change and Ethiopian 

climate policy. We also conducted an extensive household survey with randomly 

selected households, as described elsewhere (Paul et al., 2016). 

4.5 Explaining Ethiopia’s Climate Resilient Green Economy 
Development 

Using the data from our interviews, we investigate factors in the origins and 

function of the CRGE. In doing so, we first consider the role of leadership Ethiopia in 

pursuing the CRGE, particularly by the former Prime Minister Meles Zenawi. We next 

investigate the role of other international actors, specifically GGGI, in diffusion of 

climate politics and the role of climate aid. We then consider the importance of state 

autonomy in influencing the development of the CRGE. Following this section, we 

consider how Ethiopia’s capacity affects its ability to have policy reach its rural 

populations. 

4.5.1 Leadership 

Unlike many low-income countries with fragmented, weakly institutionalized 

governments, we observe that Ethiopia had significant central leadership to act on 

climate. Former Prime Minister Meles Zenawi (having served as prime minister from 

1995 until his death in 2012) was widely known for his vision and technocratic zeal, 

wanting to transform rural Ethiopia into a developmental state (Waal, 2013). Moving 

from a rural revolution to the international stage, Meles engaged with global figures and 
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strove to take Ethiopia from a “work in progress” to a middle-income country (Stern, 

2013). Sir Nicholas Stern, in a eulogy to Meles, notes that Meles felt that “Africa and the 

developing countries should take their future development, and their environment, in 

their own hands,” and quotes Meles as saying “it is not justice to foul the planet because 

others have fouled it in the past” (Stern, 2013). According to a key British Department 

for International Development (DFID) representative, Helen Bryer, “it was conversations 

with Stern that brought Meles leadership to climate change” (Interview with Helen 

Bryer, January 14, 2014). “All the credit is due to Meles” but “he did meet with Lord 

Stern frequently,” stated an Ethiopian academic studying climate change (Interview 

with Simane Belay, Feb. 24, 2014). Another Ethiopian national noted that leadership on 

climate does not necessarily come from the West, stating “politicians in the United States 

are starting to take it seriously, but climate change is taken seriously by African policy 

makers” (Interview with Debay Tadesse, Jan 14, 2014). Meles “recognized climate as a 

strategic area” for Ethiopia (Interview with Helen Bryer, Jan. 14, 2014). As noted by 

Ethiopia Country Lead for GGGI Adam Ward, action on climate change is “only 

possible if there is political will, and in Ethiopia’s case, that meant Prime Minster 

Meles.” (Interview with Adam Ward, Aug. 13, 2013). 

For Meles and his government, action on the environment and economic 

development became closely linked. “The CRGE arises directly out of the Growth and 

Transformation Plan,” Ethiopia’s broad five-year economic development plans 
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(interview with Selam Kidale, Aug 7, 2013). Specifically, Ethiopia’s five-year Growth and 

Transformation Plans (GTP) define the national goals for economic growth and 

development (Engeda et al., 2011). Ethiopia’s political leaders and bureaucrats use these 

plans as an opportunity to promote priorities and focus state development. According to 

Desalegn Mesfin, who served as chair of the CRGE technical committee (Held et al., 

2013b), from its inception in 2010 until 2013, Meles latched onto the idea of a green 

growth development plan Desalegn had proposed, despite that “it was not well 

received” by the Growth and Transformation planning commission (Interview with 

Desalegn Mesfin, Jan 14, 2014). Desalegn reports “getting comments back from the 

Prime Minister late at night” on ideas for green development, and proposing the name 

‘climate resilient green economy.’ The prime minister “was motivated,” researching 

materials and sending Ato Desalegn notes to “read this book” or “compare this issue” 

(Interview with Desalegn Mesfin, Jan 14, 2014). Indeed, even as Prime Minister, Meles 

focused on learning about climate change and green growth, working with professors 

and getting a foundational knowledge” (Interview with Simane Belay, Feb. 24, 2014). 

This is consistent with accounts of Meles’s personal intellectual drive, including 

preparing a thesis at Erasmus University, Rotterdam, on the development state (Waal, 

2013). 

In his tenure as statesman, Meles quickly rose to international prominence on 

climate. In 2009, Meles wrote an op-ed in the Guardian contending that Africa faces the 
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impacts of climate change sooner and with greater consequences than most of the world 

(Zenawi, 2009). Further, as co-chair of the UN High Level Advisory Group on Climate 

Change Finance and serving as chair of the African Heads of State and Government on 

Climate, Meles’s experience proved pivotal for Ethiopia’s domestic climate policy. 

“During this time as chair of Conference of African Heads of State and Government on 

Climate Change, Meles got input for the development of the CRGE” (Interview with 

Mikeyeong Won, Feb 24, 2014). Policy diffusion through international forums and aid 

incentives are two factors which Held et al. (2013) identify as factors which might 

influence a country and its leaders to take up climate policy, and in the next two sub-

sections, we look at the evidence for the role of these factors. 

4.5.2 Diffusion 

Diffusion is the process by which policy ideas are transmitted and which can 

occur through active or passive interactions between leaders. Foreign and international 

organizations have actively focused on capacity building for Ethiopia to develop a 

climate change policy, in step with the increasing attention by Ethiopian leaders. “The 

international community sees Ethiopia as a champion and example, and thus works to 

support the Ethiopian leadership” to engage in environmental issues internationally, 

said one official at the United Nations Environment Programme (Interview with Nicola 

da Schio, Feb 12, 2014). Meles’s leadership on climate change is closely tied to his 

interactions with other world leaders and exposure to global policymaking. For 



 

109 

example, in addition to Lord Stern, as mentioned above, “Bill Gates met with Meles, and 

they asked ‘why can’t Ethiopia be like Asia?’ They want it to be a structural 

transformation. Gates had done global studies and identified the South Korea as an 

example” (Interview with Allison Greenberg, Jan 15, 2014). In particular, Ethiopia 

connected with the South Korean-originated GGGI. De Waal (2013) notes that South 

Korea’s development independent of Western development policy was a favorite 

example of Meles, which might explain his deep engagement with GGGI. This linkage 

has provided paths for socialization of Ethiopian policymaking to global norms around 

green growth and climate policy. 

While much leadership for the CRGE was coming from Meles, the technical 

institutional development was being pushed by international organizations, particularly 

the GGGI. In the words of one official, “the CRGE [policy] was developed with GGGI, 

and supported by the Environmental Protection Agency and Ministry of Finance and 

Economic Development” (Interview with Helen Bryer, January 14, 2014). GGGI’s Adam 

Ward contended, “collaborations start small… and are government-driven to 

demonstrate commitment” (Interview with Adam Ward, August 2013). In Ethiopia, 

“GGGI sits in government ministries, to understand the on-the-ground reality. Staff are 

integrated, and would ideally sit side-by-side in hybrid teams” (Interview with Adam 

Ward, Aug 13, 2013). In another example of the intersection of transnational 

socialization and capacity building, the Ethiopian government chartered the 
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Agricultural Transformation Agency (ATA) in 2010. The ATA has 220 staff, “40 of which 

are international staff, as consultants and for capacity building. The leadership roles are 

filled by members of the Ethiopia diaspora, but 60% of directors were local hires” 

(Interview with Allison Greenberg, Jan 15, 2014). Ethiopia’s capacity on climate change 

historically was “perhaps related to brain drain and [perhaps a recent] brain gain as 

Ethiopia’s diaspora policy improves” (Interview with Desalegn Mesfin, Jan 14, 2014).  

As permanent host to the African Union (AU) and United Nations Economic 

Community in Africa (UNECA), Ethiopia and its leadership have significant exposure to 

global leadership and a stage on which to lead. The CRGE introduction states Ethiopia’s 

“ambition to become a green economy front runner,” as a “responsible member of the 

world” (FDRE, 2011). Ethiopia appears to have been at the forefront of climate policy for 

African nations, setting policy among African nations rather than following it. “The 

African Union doesn’t have a climate change unit (it is under agriculture). The African 

Development Bank is also tentative in engagement” (Interview with Selam Kidane, Feb. 

28, 2014). Within UNECA, the Africa Climate Policy Center “promotes climate change 

adaptation for peace building in Africa, and serves 54 countries, not just Ethiopia” 

(Interview with Seleshi Bekele, 2013 Aug 7). Since Ethiopia’s success with the CRGE, 

“already, three countries (Mali, Nigeria, and South Sudan) have approached Ethiopia for 

replication of the CRGE through the Ministry of Foreign Affairs” (Selam Kidane, Feb. 28, 

2014). This prominence underscores Ethiopia’s leadership in promoting climate policy. 
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4.5.3 Aid 

As described in Section 2, environmental aid is often and important factor in 

environmental policy development by low-income countries. In the CRGE Green 

Economy Strategy text itself advertises “Ethiopia offers [greenhouse gas] abatement 

potential to the global community” (GES p. 28). The GES warns that conventional 

economic growth by Ethiopia to a middle-income target would “more than double 

[greenhouse gas] emissions.” Thus, the GES makes the case for donor governments that 

if a green economy is not pursued, not only will emissions rise, but Ethiopia will also 

face natural resource shortages, limited economic policy because of dependence of fossil 

fuel imports, and a dependence on outdated technologies, such as cement production 

(GES p17). In other words, Ethiopia needs aid to “improve wealth in climate resilient 

ways, by doing development better” (Interview Adam Ward, Aug 7, 2013). “Adaptation 

is a big, proactive investment. Investment today is better than reparations tomorrow, or 

a post-mortem disaster report” former CRGE technical leader Ato Desalegn reinforces 

(Interview with Desalegn Mesfin, Jan 14, 2014). 

Ethiopia has long been a focus of the international donor community, as 

“Ethiopia is good case” of climate policy, with a “strong government commitment to 

adaptation” (Interview with Mikeyeong Won, Feb 24, 2014). For example, “Ethiopia is 

the biggest DFID office, at around 300M pounds [428M USD]” (Interview with Helen 

Bryer, January 14, 2014). The Green Economy Strategy notes that more than USD 50 
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billion is needed for the green infrastructure development, which is more than the 

current gross domestic product and foreign direct investment combined. There is official 

recognition of the extreme cost of building a green economy (USD 150 billion over 20 

years; p.38), but also that a green economy provides access to potentially sizable 

international climate aid (FDRE, 2011). Conversely, the cost of vulnerability to climate 

change can be quantified at a minimum by the amount of spending on drought; around 

2013, this was the equivalent of 4% of GDP and estimates of future impacts of climate 

change could be as great as a 25% reduction in GDP (Interview with Adam Ward, Aug 

7, 2013). In many settings, environmental aid has generated conflicting incentives and 

mixed outcomes, yet continues to represent important source of conditional foreign 

assistance in face of these expensive threats (Hicks et al., 2008). We next consider the 

ability of Ethiopia to integrate and manage such aid as a component of autonomy and 

capacity.  

4.5.4 Autonomy and Capacity 

Historically, the Ethiopia government has received high levels of aid for 

development, environment, and increasingly climate, but it “cannot absorb the funds” 

(Interview with Sikinesh Beyene, Feb. 28, 2014). Thus, in an impressive display of 

autonomy and capacity, “Ethiopia established its own facility” to manage climate funds 

(Interview with Desalegn Mesfin, Jan 14, 2014). The CRGE finance facility effectively 

functions as a “multi-partner trust fund” (Interview with Sikinesh Beyene, Feb. 28, 2014). 
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The Ethiopian government and promoters of the CRGE want the finance facility “to be 

the sole channel of financing for climate related projects”(Interview with Helen Bryer, 

January 14, 2014). The facility is critically important “for the development of 

government capacity, even meeting international standards” (Interview with Sikinesh 

Beyene, Feb. 28, 2014). The CRGE facility “pools resources, and help ministries avoid 

duplication. However, money will still go to individual ministries.” (Interview with 

Selam Kidale, Aug 7, 2013). The CRGE finance facility is an unusual and prominent 

example of Ethiopia’s efforts to take control of climate policy. 

The functioning of a climate finance facility run by the Ethiopian government 

would be a key metric of capacity and the ability to handle novel climate programming. 

Helen Bryer of DFID notes, “It is key for the CRGE to bring donors to the CRGE facility” 

(Interview with Helen Bryer, January 14, 2014). “Austria was the first donor to the CRGE 

Facility, then Irish Aid, Norway, Denmark, and channeled through the British Strategic 

Climate Institutions Programme.” These agencies are “talking the talk and walking the 

walk, as signaled by putting funds into facility” (Interview with Helen Bryer, January 

14, 2014). Adam Ward of GGGI notes “DFID gets the process” (Interview with Adam 

Ward, Jan 15, 2014). Yet, other donors “don’t want to send money to [government] 

coffers, they want the money to go [directly] to climate finance.” (Interview with 

Sikinesh Beyene, Feb. 28, 2014). Indeed, donors have been divided on participation: the 

“Global Environment Fund and other multilaterals won’t pool money” (Interview with 
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Helen Bryer, January 14, 2014).  Like the multilaterals, the United States Agency for 

International Development is not an immediate participant in the CRGE finance facility, 

indicating the challenges Ethiopia faces in achieving autonomy. USAID is “promoting 

climate adaptation activities at the local level, by strengthening local coordination” 

(Interview with Lucy Gibbon, Dec 12, 2011). The US Embassy “also engages in small 

grants for one-time projects to improve resilience, such as for water harvesting “ 

(Interview with Patrick Wozny, Dec 12, 2011). Although they are not part of the CRGE 

facility, climate benefits from actions by other organizations or agencies “should 

theoretically be captured by the monitoring, reporting, and verifying” system of the 

CRGE (Selam Kidane Feb 28, 2014). This monitoring system represents an effort by 

Ethiopia to consolidate management and oversight of climate activities. 

State autonomy is the ability to make policy decisions independently from 

external pressures. In the case of Ethiopia, the initial focus of policymakers on green 

growth rather than resilience demonstrated autonomy. Efforts by African nations at 

COP12 and onward had been focused on “increasing the priority given to adaptation” 

(Held et al., 2013b, p. 225). This eagerness to pursue mitigation was surprising to 

representatives in international organizations, as history suggested low-income 

countries focus first on climate vulnerability and local adaption. Adam Ward, a 

representative from GGGI noted “It might have made more sense to start with 

adaptation” (Interview with Adam Ward, Aug 7, 2013). This independence and unusual 
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action indicates Ethiopia’s leadership autonomy from global pressures. Ward later said, 

“Ethiopia is right to start with mitigation instead of adaptation. For one, the leadership 

went for this, so it is always better to get the process moving. The political will at the top 

leads to institutional setup.” (Interview with Adam Ward, Jan 15, 2014). Unusual as it 

was compared to other low-income countries, Ethiopia has developed a plan with 

“green growth as the driver, resilience as the outcome” (Interview with Helen Bryer, 

January 14, 2014).  

Prime Minister Meles “saw clear benefit of green growth, given the natural 

endowment of Ethiopia” (Interview with Desalegn Mesfin, Jan 14, 2014). “Regarding the 

green economy, the only way out of underdevelopment is to change our economy. 

Ethiopia is rich with resources” (Interview with Araya Asfaw, Feb. 28, 2014). “Integrated 

development and renewable energy are necessary for success,” an international 

policymaker agrees (Interview with Simane Belay, Feb 24, 2014). Wind energy, for 

example, was attractive in converting natural capital into a commodity. “Ethiopia 

doesn’t have oil or many extractive natural resources, so they need alternative economic 

growth” (Interview with Mikeyeong Won, Feb. 24, 2014). Further, “being clean has a 

value of its own” (Interview with Desalegn Mesfin, Jan. 14, 2014). Energy, resources, and 

economic independence relate directly to characteristics of autonomy. 

Autonomy is demonstrated when countries develop policy which overcome 

pressures of existing circumstances or groups (Skocpol, 1985). In Ethiopia, this has been 
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evidenced by the creation of a new environmental ministry to handle leadership of the 

CRGE, including shifting resource portfolios among ministries, and the consolidation of 

aid receipt through the Ministry of Finance and Economic Development. The former 

Environmental Protection Authority had taken on CRGE responsibilities, but “they 

didn’t have the power as [an agency] to move forward, thus the need for it to be 

upgraded to a ministry” (Interview with Simon Langan, Aug 6, 2013). “Meles originated 

the idea to update the EPA to a ministry” (Interview with Desalegn Mesfin, Jan 14, 

2014). In conjunction with the development of the CRGE, the government has 

transformed several of its ministries, particularly for the reorganization of management 

of natural resource portfolios, including water and forests. The “Ministry of Agriculture 

lost forestry to the new Ministry of the Environmental Protection and Forestry. The 

Ministry of Water, Irrigation, and Energy gained irrigation,” a regional academic 

observer noted (Interview with Kai Wegerich, Jan. 13, 2014). Bringing forests into new 

ministry as resource portfolio is important for ministry, and because “forests are a huge 

asset for climate” (Interview with Sikinesh Beyene, Feb. 28, 2014).  The new Ministry of 

Environmental Protection and Forestry has a new “mandate, passion, and human 

resources” (Interview with Sikinesh Beyene, Feb. 28, 2014), and “has more prominence 

than the Environmental Protection Authority… ministries have larger budgets and can 

negotiate directly with other ministers over law” (interview with Selam Kidale, Aug 7, 

2013). Additionally, “ministry status for the environment is important for international 
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recognition” (Interview with Sikinesh Beyene, Feb. 28, 2014). The realignment of 

ministries and resource portfolios (e.g. irrigation and forestry in the 2014 reshuffle) 

suggests Ethiopian leadership had strong autonomy in implementing climate policy, as 

demonstrated by the ability to disrupt the status quo of existing ministry portfolios. The 

concrete developments of new environmental policy suggest significant autonomy by 

the Ethiopian state in acting on climate change. 

Indeed, Ethiopia “needs transformative change. From the 1980s forwards, 

Ethiopia received money and experts, but the impact was not significant” (Interview 

with Desalegn Mesfin, Jan 14, 2014). As of 2014, analysts in Ethiopia argued that “The 

CRGE will be reality: it is on the fast track for institutional building” (Interview with 

Araya Asfaw, Feb. 28, 2014). The government has sought to ensure that the climate 

policy is integrated in all relevant ministries through the creation of climate units. The 

CRGE is “designed to draw co-benefits” (interview with Adam Ward, Aug 13, 2013). 

“The importance of the [CRGE] strategy is its overarching nature” in addressing policy 

around environment and development (Interview with Selam Kidale, Aug. 7, 2013). As 

evidenced by many of our interviews, the Ethiopian government is not only committed 

to devising a climate policy, but wants to see its implementation. For example, a United 

Nations Environment Program officer noted that “Ethiopian officials have a very good 

understanding” of climate change (Interview with Mikeyeong Won, Feb. 24, 2014). 

Likewise, Sikinesh Beyene, the United Nations Development Program Green Growth 
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Leader underscored that, the climate policy process has “increased the desire of other 

government advisors to seek policy change and international experience” (Interview 

with Sikinesh Beyene, Feb. 28, 2014).  

Ethiopia’s ability to design and develop the CRGE makes it stand out from most 

other low-income countries on climate policy (Held et al., 2013a). Ethiopia’s autonomy 

and capacity to absorb aid and manage international politics related in part to the 

leadership of Prime Minister Meles Zenawi. Meles died unexpectedly in 2012, leaving a 

perceived “irreplaceable” gap in leadership (Stern, 2013). However, if the Ethiopian 

government as a whole indeed exhibits autonomy and capacity, we would expect the 

technocratic elite to continue promoting the same policies. Ato Desalegn is optimistic 

that this is the case, saying “Luckily enough, the current PM picked up the cause. The 

new ministry of environment and forestry [remains prominent]” (Interview with 

Desalegn Mesfin, Jan. 14, 2014). Mikeyeong Won of UNEP agreed, saying “after the 

death of Meles, there was worry that there would be change,” but the new “Prime 

Minister is pushing the same agenda” (Interview with Mikeyeong Won, Feb. 24, 2014). 

“The African Climate Change Group is now led by the new prime minister, “who as a 

water engineer seems to get these issues” (Interview with Helen Bryer, Jan. 14, 2014). An 

international policymaker echoed, “the new Prime Minister Hailemiriam is trained as a 

water engineer, and thus is close to the experience of environmental management in the 
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regions. Meles had charisma, but even so, climate policy is improving” after his passing 

(Interview with Simane Belay, Feb. 24, 2014).  

Finally, Helen Bryer of DFID noted would happen even after the transition from 

Meles’ government “if the CRGE is in the new Growth and Transformation Plan” 

(Interview with Helen Bryer, January 14, 2014). An Ethiopian academic concurred, “in 

the [second GTP], including the CRGE is necessary to complete and strengthen the 

CRGE, in addition to the other targets” (Interview with Araya Asfaw, Feb. 28, 2014). In 

fact, the CRGE now forms one of the core pillars in the recently drafted second Growth 

and Transformation Plan, suggesting that climate remains central to the Ethiopian 

leadership and bureaucrats priorities, and the institutional and financial structures are in 

place to move forward (FDRE, 2015). Yet, as we know from other instances where state 

elites have created innovative environmental policies (e.g., Mexico’s environmental 

laws), implementation has always been haphazard (Pacheco-Vega, 2014). While 

autonomy and capacity were essential for national policy developments, it is not enough 

for implementation. As such, we explore the constraints facing Ethiopia as it moves 

forward with the CRGE to reach the whole country, especially the large rural population 

through a focus on capacity. 

4.6 The CRGE’s Reach 

Ultimately, the ability of the CRGE policy to reach Ethiopia’s population, which 

is 85% rural, depends upon the reach and capacity of the government. The “government 
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is keen on seeing impact at high level and results trickling down. Support from CRGE 

programming will go to all levels. Ministries want to get programming down to local 

level.” (Interview with Araya Asfaw Feb 28, 2014). “The CRGE process occurs at the 

federal level,” yet to move to implementation, efforts need to not replicate, but rather 

“tie in to existing programs” (Interview with Adam Ward, Aug 7, 2013). Yet, it is very 

difficult to get policy to trickle down to the regions (Interview with Helen Bryer, January 

14, 2014). “The CRGE is an expansive strategy, but a strategy doesn’t implement itself,” 

it requires mechanisms for implementation (Interview with Desalegn Mesfin, Jan 14, 

2014). Ultimately, climate programming will have to focus “on the small scale” and 

develop interventions which are undertaken by the large rural population in Ethiopia 

for the CRGE to have national impact (Interview with Simon Langan, Aug 6, 2013). 

Government reorganization that would suggest Ethiopia has at least a minimum 

level of capacity for implementation and we should expect some reach for climate policy 

because there are generally ministry offices at the woreda (district) levels. Specifically, the 

new status of the environment ministry grants powers at national and regional levels, 

because ministries generally have offices throughout each region at the woreda (district) 

level. The new Ministry of Environmental Protection and Forestry hopes “to structure 

the new ministry to the lowest administrative unit in the coming year” according to a 

key official in the MEPF (Interview with Selam Kidane, Feb. 28, 2014). Although the 

regions have some autonomy in programming, and “any sector can produce a climate 
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plan” and seek funding (Interview with Helen Bryer, January 14, 2014), the national 

government structure mostly determines the organizational structure and policy at the 

woreda level. “There will be new bureaus of environment and forestry at the region, 

though the regions have the option to say no”(Interview with Adam Ward, Jan. 15, 

2014). The regions, however, “take federal policy really seriously” (Interview with 

Katherine Snyder, Dec. 12, 2011). A technical note in the CRGE is revealing of this 

stating, “individual policies should not be understood as immediately mandatory 

government policies” (FDRE, 2011). This suggests some of the tension between 

innovative policy making such as the CRGE and the top-down nature of the Ethiopian 

government, where traditionally government statements are treated as indisputable 

instructions. 

Government reform has allowed for the CRGE to potentially have stronger reach 

– by its own institutional design, which may represent the autonomy described above – 

that is created by a technocratic elite with some foreign advice. The CRGE is about 

“strengthening governance systems at all levels” (Interview with Helen Bryer, Jan. 14, 

2014). Agricultural projects in CRGE are “fast tracking local implementation, with 

recognition that regions are autonomous to implement policy” (Interview with Sertse 

Sebuh Feb 26, 2014). National government ministries have representatives at the woreda 

district level, but the Ministry of Agriculture has historically had the largest presence in 

rural areas, with extension officers (called “development agents”) assigned to individual 
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kebele communities (Belay, 2003). “The Development Agents are the engines for climate 

resilience activities” (Interview with Desalegn Mesfin, Jan. 14, 2014). “Development 

Agents, an already strong institution, are strengthened” by the CRGE (Interview with 

Helen Bryer, Jan. 14, 2014). The CRGE will “generate competition among leaders at the 

woreda and lowest levels“ to develop programming for climate change (Interview with 

Desalegn Mesfin, Jan 14, 2014). Initial projects will help the agricultural ministry “see 

what it takes to implement the CRGE strategy” nationally (Interview with Sertse Sebuh 

Feb. 26, 2014).  Strong local institutions such as the development agents will be 

necessary to manage complex, new programming. 

For success, “there must be institutions to handle programming of CRGE” at the 

local level (Interview with Araya Asfaw Feb 28, 2014).  Small farmers themselves will 

have a choice to participate; for example, “farmers can get rewarded” for using compost 

(Interview with Desalegn Mesfin, Jan.14, 2014). “The Ethiopian government recognizes 

that there is both autonomous adaptation, which is spontaneous and self-driven, and 

that which is non-autonomous. The government can support these by providing input in 

different forms, such as technical support. The Development Agents fill gaps” 

(Interview with Adane Kebede, Feb. 28, 2014). Yet, Desalegn Mesfin also says “the CRGE 

will reward large farms, and privatization will lead towards the CRGE goals” (Interview 

with Desalegn Mesfin, Jan. 14, 2014). “The agricultural sector has been working [to 

modernize] using the western model. Ethiopia is bound to implement [a modern 
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model], though participation is voluntary“(Interview with Desalegn Mesfin, Jan. 14, 

2014). It seems “a major weakness [of the CRGE] is not going far enough to woreda and 

kebele level in climate adaptation planning” (Interview with Simane Belay, Feb. 24, 2014). 

On the one hand, there appear to be concrete efforts to extend the reach of the CRGE to 

Ethiopia’s rural population, but there are lots of challenges to implement the policies in 

practice. In the next section, we look to a specific case in the Ethiopian Rift. 

4.7. Case Analysis of the Ethiopian Rift 

Looking to a specific region of Ethiopia that is highly vulnerable to climate 

change in order to evaluate the reach of the CRGE, we consider the Rift Valley, as shown 

in Figure 7. The figure also shows the predicted decrease in precipitation due to climate 

change over the coming century (Li et al., 2015). The Rift region is sparsely populated, 

and the rural communities have limited access to government officials (Paul et al., 2016). 

The rural population in the Rift already experiences stresses due to climate variability, 

which is likely to become more extreme in the future, particularly with changing 

precipitation pattern (Kassie et al., 2013; Li et al., 2015). Given the limited access to 

outside support and subsistence livelihoods, the ability of the rural population of the 

Rift Valley to integrate climate activities is an important case for understanding the 

potential for policy to provide for mitigation and adaptation. At the local level much 

leadership is still provided by traditional village elders (Interview with Tenalem 

Aynenew, Dec. 11, 2011).  
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Figure 7: Maps of Ethiopia. 

The Rift Valley is a priority area for many Ethiopian policymakers. “Resources 

are scarce, particularly in the Rift Valley” (Interview with Desalegn Mesfin, Jan. 14, 

2014). For example, Ethiopia is building a bureaucracy with a Rift Valley Basin and 

Lakes Authority, which “will have responsibility for day-to-day activities, especially 

regarding irrigation, but domestic water supply will still be prioritized” (Interview with 

Abiti Getaneh, Dec. 12, 2011). Climate change, however, was not included in this 

example of environmental resource planning (Interview with Abiti Getaneh, Mar. 8, 

2013). “The Rift is a hugely vulnerable area, both in terms of the ecosystems and 

resources. The impact of human activity on the environment is large” (Interview with 

Adane Kebede, Feb 28, 2014). Donors too, such as the Netherlands, are interested in the 
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Rift Valley. “It is fragile, and there is increasing economic investment (namely by the 

Dutch), which is increasing water extraction” (Interview with Araya Asfaw Jan 15, 2014).  

While Ethiopia may be a leader in developing the national institutions for its 

climate policy, through an analysis of the Ethiopian Rift Valley, we find that the impact 

at the local level is still limited. In twenty randomly selected villages in the Rift, we 

asked local village representatives in interviews whether they had heard of the CRGE, as 

a first measure for understanding the reach of the CRGE; only half of those interviewed 

in 2014 answered affirmatively. The half of representatives who were aware of the 

CRGE had mostly heard about it on the radio. The representatives did universally say, 

however, that they believed their community was prepared for climate change. In 

interviews with local officials, representatives commonly referenced climate mitigation 

activities such as tree planting and terracing. These activities have potential local 

resiliency benefits in terms of ecosystem restoration, in addition to global climate 

benefits of carbon capture, but they are only a small part of what would constitute a 

local resilience strategy to the potential impacts of climate change.  The willingness and 

interest of local officials to engage in climate-mitigating activities suggests a positive 

signal for Ethiopia’s commitment to implementation. 

The communities, however, varied broadly in how much access they had to 

government officials, with seven of the 20 village representatives (35%) indicating they 

were visited less than once per month by a government official. In individual surveys, 
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only a third of respondents indicated that they trusted local officials a lot, and 

conversely, 21% indicated they trusted government officials only a little or not at all. For 

the development agents, however, 84% of households indicated they trusted agricultural 

extension some or a lot. This is consistent with the regular presence of development 

agents in almost every community.  Indeed, the development agents seem to be a key 

indicator of Ethiopia’s capacity and reach to implement new programs on climate. 

Another way we can assess the potential impact of the CRGE is by gauging 

whether household heads in the villages surveyed had any awareness of climate change. 

Indeed, in the household survey in 2014, 63% of household heads stated that they had 

heard of climate change, and believed it to be true. Of those households who said they 

had not heard of climate change, around 70% still reported on a separate question that 

they expected rainfall and temperature to change in the coming decade. Just over 40% of 

the households indicated that they were aware of ways that they could adapt to 

changing temperature and precipitation, and around 68% of households stated in the 

2014 survey that they had only some or no ability to respond to future changes in 

temperature and precipitation. This is an improvement over the prior year (2013), in 

which 81% of households indicated they had only some or no ability to respond to 

future changes in temperature and precipitation. While from our surveys, it is hard to 

assess whether this increase in understanding is directly linked to the CRGE, we can 
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still, however, surmise, that climate change discussions in Ethiopia no longer remain at 

the national level. 

4.8. Implications 

This chapter contributes an analysis of a first-mover case in national climate 

policymaking by a low-income country, Ethiopia. Some components of Ethiopia’s 

success in policy development are unique to its leadership, which can be understood 

though theories of state capacity. Yet, analysis of the case and evidence from our 

interviews does help demonstrate Ethiopia’s path towards a climate resilient green 

economy with potential lessons for other nations. Ethiopia has developed a complex 

climate policy that addresses both mitigation and adaptation and integrates climate 

change into multiple ministries. International policymaking communities played a 

significant role in promoting policy and coordination. Still, the reach of states, including 

Ethiopia, to implement these policies in rural areas seems limited and an area requiring 

further institutional development. Ultimately, Ethiopia is a bellwether for the combined 

mitigation and adaptation policy responses needed from all countries that are 

signatories to COP21. 

In reviewing the evidence from interviews with a variety of stakeholders, we 

indeed find that leadership by former Prime Minster Meles was critical in Ethiopia’s 

actions and political shifts to accommodate climate change. Meles and the Ethiopian 

government have demonstrated significant autonomy in his ability to create and 
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implement novel policy. Meles’s exposure to other international leaders and thinkers 

seems to have played a role in his prioritization of climate change. The role of foreign 

actors also seems to be quite important, particularly the influence of the international 

organization Global Green Growth Initiative, which placed representatives and 

consultants in the key ministries, and prepared much of the policy. It was Meles’s own 

zeal for a development state that seems to have influenced the ultimate policy, which 

placed green growth and climate mitigation before adaptation, contrary to theory that 

suggests developing countries would first focus on adaptation. Meles likely recognized 

the strategic aid opportunities around climate to help him meet his development goal of 

growing Ethiopia to middle-income country by 2025. 

Despite Meles’s unexpected death, Ethiopia appears committed to maintaining 

its climate policy. The new five-year Growth and Transformation Plan for 2015-2020 

includes climate as a key pillar. The implementing agencies of the new Ministry of 

Environmental Protection and Forest and the CRGE Finance Facility at the Ministry of 

Finance and Economic Development are moving forward growing staff and operations. 

The new Prime Minister, Hailemiriam Desalegn has indicated his commitment to the 

CRGE. Climate policy and green development seem central to Ethiopia’s policy and 

government actions. 

Internationally, the climate politics landscape has changed significantly with the 

Paris Agreement at COP21 in December 2015. Impressively, developing countries 
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including Ethiopia had agreed at Durban COP16 in 2011 to negotiate an agreement with 

legal force by 2015 (Held et al., 2013a), which they indeed did in COP21. There has been 

growing consensus that action for climate mitigation is needed globally, and not just by 

the developed countries. Of course, much action remains between the Paris Agreement 

and effective mitigation activities and improvements for adaptation. Ethiopia was the 

first low-income country to prepare a Intended Nationally Determined Contribution, 

submitted to the UNFCCC in June of 2015, based heavily upon the CRGE (Redda, 2015). 

Ethiopia’s experience to date presents lessons for global policymakers and 

leadership in other developing countries. Many developing countries face a variety of 

challenges of implementation, including competition between ministries for leadership, 

resource portfolios, regional differences, and funding channels (Held et al., 2013a). 

Ethiopia has worked to consolidate and coordinate climate action through a central 

finance facility and coordinating technical facility. To the extent possible, the evidence 

from interviews in this chapter suggests that foreign assistance and capacity building 

played an effective role in improving institutions for coordination.  

Finally, policymaking occurs at the central level, but must take into account 

multiple scales to be effective: ultimately the local level is the appropriate locus for 

adaptation policy given the place-based nature of climate change impacts and 

adaptation (Vogel and Henstra, 2015). Ethiopia, like many low-income countries, 

particularly in Sub-Saharan Africa, have large rural populations which have very 
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limited access to both government and economic opportunities. Ethiopia has some 

successful rural programming in its Development Agent agricultural extension work, 

but evidence presented here and in other work (Paul et al., 2016), suggests that policy 

reach remains incomplete, particularly for transformative efforts adapting to climate 

change that are urgently necessary.  
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5. Conclusion Chapter: The Combined Potential for 
Adaptation and Mitigation in Ethiopia 

5.1 Introduction 

As climate change increases in severity and impact, policy and practices to adapt 

and mitigate environmental risks, individually and collectively, will become ever more 

important (IPCC, 2014b). Poor and vulnerable populations are threatened with a variety 

of environmental stressors, from water quality and disease to poor agricultural 

conditions. Individual decisions depend upon private resources as well external 

assistance. In some cases, actions for environmental adaptation may work in concert but 

in other cases, some types of action may discourage or prevent others, or simply fail all 

together.  

This chapter synthesizes the prior chapters of this dissertation to ask: What is the 

potential for adaptation to and mitigation of environmental risks in Ethiopia, given 

activities at the household, community, and government levels? Specifically, this 

research elucidates: (1) how individuals and households make decisions about 

environmental concerns; (2) how individual and community behaviors interact; and (3) 

how policy arises in Ethiopia that affects the ability of people to respond to 

environmental stresses. 

My research draws upon environmental, social capital, and political institutions 

literature to contribute a social science perspective of how humans respond to changing 

environmental threats. Environmental health is a key factor in development outcomes, 
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though the links between environmental conditions and outcomes are often complex 

(Banerjee and Duflo, 2011; Krishna, 2010; Pattanayak and Pfaff, 2009). Theories of social 

capital and environmental management suggest that groups of people can coordinate 

over environmental problems, and multiple levels of social institutions can interact to 

advance adaptation (Adger et al., 2005; Ostrom, 2009, 1990). Tools from the economics 

literature to measure decision making behaviors of individuals and groups improve 

models of how people react to risks (Harrison and List, 2004; Schechter, 2007; Tanaka et 

al., 2010). Finally, understanding the capacity of the state to develop and implement 

policy allows us to both understand the origins and implications of national policy 

(Evans, 1995; Skocpol, 1985; VanDeveer and Dabelko, 2001). 

This research makes a number of contributions to the literature surrounding 

human-environment interactions, and specifically environmental health and adaptation 

to climate change. In Chapter 2, I demonstrate the ways in which risk aversion and 

institutional factors influence water source choice when coping with water quality 

concerns. In Chapter 3, I provide novel perspective on the role of social capital in climate 

adaptation, and specifically the inverse relationship of trust to household adaptation as 

compared to community adaptation. In Chapter 4, I analyze the origins and prospects of 

national climate adaptation policy in a low-income country, demonstrating that 

although Ethiopia is a special case there are broader-based lessons that can be learned 

for environmental policy development and implementation.  
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In this chapter, I consider how these different perspectives on decision making 

regarding environmental and climate risks interact to determine the combined potential 

for adaptation and mitigation. This concluding chapter continues as follows: In Section 

2, I summarize the main contributions of each of the empirical chapters and in Section 3 I 

describe the policy implications. In Section 4 I discuss linkages and future work. 

5.2 Contributions of this dissertation 

This dissertation provides a number of specific contributions for explaining how 

people respond to climate change and environmental health concerns, specifically using 

the case of Ethiopia and health and adaptation behaviors of rural communities within 

the Ethiopian Rift Valley. 

In Chapter 2, the analysis finds that households face variation in water quality, 

and source choice is dependent upon risk aversion and institutional factors, with 

implications for health outcomes. Researchers and policymakers should take into 

account the fact that households in settings with unreliable water supplies are likely to 

use multiple water sources, and may have limited ability to switch sources even if aware 

of quality concerns. In addition to the health considerations, obtaining water from 

multiple sources is costly, particularly if households are attempting to obtain water of 

higher quality. The lowest income households, however, are often those most affected 

by these conditions. Finally, climate change may exacerbate water source quantity and 

quality. 
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Chapter 3 assesses how rural households adapt to the risks and impacts of 

climate change, both individually and collectively. Results suggest that qualitative 

measures of trust, as a measure of social capital, predict contributions to public goods. 

This result is consistent with the theorized role of social capital in collective action. Yet 

qualitative trust is negatively related to private household-level adaptation behaviors, 

which raises the possibility that social capital may, paradoxically, be detrimental to 

private adaptation. Policymakers should account for the potential difference in public 

and private adaptation behaviors in relation to trust and social capital when designing 

interventions for climate adaptation.   

 In Chapter 4, I discuss how Ethiopia’s Climate Resilient Green Economy 

(CRGE) policy, introduced in 2011, stands out as an unusual example in its scope to 

reduce future emissions while promoting adaptation through economic change. An 

analysis of the CRGE policy conveys how a low-income country can develop a 

comprehensive environmental policy. Furthermore, the chapter investigates the extent 

to which Ethiopia’s climate policy is likely to reach its predominantly rural population, 

using a case from the Ethiopian Rift Valley. The analysis uses multiple methods 

including key informant interviews, analysis of policy documents, and survey data. The 

analysis reveals that policy development came about owing to particular characteristics 

of Ethiopia’s leadership and capacity. A significant role for international actors, 

however, also facilitated policy development and coordination. Yet, despite being at the 
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global forefront in policy development for low-income countries, the reach of the 

Ethiopian government to implement these policies in the rural sector remains limited.  

Together, this dissertation suggests that there are indeed synergies for 

individuals, communities, and government in responding to environmental health 

threats and climate change. Cooperation is important at the community level, but it is 

critical to recognize households also make private adaptation decisions. Policies could 

reinforce potential trade-offs or minimize them. Policymakers must be cognizant of 

factors influencing household and community behavior, particularly if national policies 

are attempting to achieve multiple benefits, for example of climate adaption and 

mitigation. 

5.3 Policy Implications 

The results of Chapter 2 suggest that in a setting like the Ethiopian Rift Valley, 

water resources are an important factor in health outcomes, yet water resource 

management appears to have significant influence on community social institutions, as 

measured by trust. With regards to health, this chapter confirms the importance of 

naturally-occuring fluoride as a health risk, along with unimproved water sources, but 

indicates some challenges in developing improved water resource management regimes. 

Researchers and policymakers are working to develop community-level fluoride 

treatment systems (Osterwalder et al., 2014).  This chapter provides some insight into the 

challenges of community level water management that might impede success of such 
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local community efforts, including that a tap water system is positively correlated with 

generalized trust, which perhaps suggests that not having the burden of local water 

resource management could improve local community relations.  

In Chapter 3, I find that, consistent with social capital theory, trust is correlated 

with contributions to community adaptation, yet it is negatively correlated with private 

adaptation. This result suggests that there could be some sort of substitution or 

crowding out of adaptation behavior between those who are community-oriented and 

those who are individually-oriented. The causality is unclear: for example, it could be 

that those who are not confident about private adaptation might compensate by 

devoting more time to public (community) adaptation. Given the increasing investments 

in adaptation programming by governments and other agencies, the results of Chapter 3 

suggest that policymakers need to be aware of the important role of the community, and 

complex dynamics between individuals, groups, and policies, which might influence 

adaptation behaviors. 

Chapter 4 assesses the origins of Ethiopia’s CRGE policy and demonstrates that 

while many factors, such a motivated leader and a government with sufficient capacity 

and autonomy, were unique to Ethiopia’s circumstances, there was a role for capacity 

building by outside agencies, and potential value in pursuing a combined climate 

mitigation and adaptation strategy. However, reaching rural populations is likely to 

remain a challenge, as local communities have previously had limited external 
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engagement. Ethiopia’s agricultural extension development agents represent an 

institution with significant reach to rural areas, which could be essential in prompting 

climate-responsive behaviors. 

Together, these chapters demonstrate value of looking across scale and 

recognizing that responses to climate change interact, and may be synergistic or 

antagonistic. With regards to policy, well-developed programming at the national level 

may still be difficult to implement at the local level. Further, it is possible that external 

policies could alter local and individual practices. Improved policymaking in the future 

would better take into account actions and variation across scale, and policy itself would 

be more adaptive to local and changing conditions. 

5.4. Limitations 

As with any analysis, there are number of limitations to the work presented in 

this dissertation. In this section, I will discuss some conceptual and analytical 

shortcomings, and potential improvements in future projects. A multi-method approach, 

as used in this dissertation is useful for increasing confidence about conclusions 

suggested by an individual component. The dissertation as a whole considers the case of 

Ethiopia, but the household study is limited to a sample drawn from a specific, climate-

vulnerable area of the Ethiopian Rift Valley. Thus, while the dissertation allows for an 

analysis of climate policy in Ethiopia, results about climate and environmental health 

impacts are restricted to a more narrow geography and time period. 
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Perhaps most prominently, then, is the challenge of linking quotidian human 

decision making to the time scale of climate change. Although the climate is changing 

more rapidly than at any other point in human history, interannual variation and other 

factors are perhaps more relevant to the decisions farmers are making. Further, seasonal 

farming decisions may or may not be adaptive to climate. This project applies a general 

model of rationality to assume that individuals are making the choice they believe best 

adapts to the current and future conditions they face, given the information they have 

and other decision making factors, such as peer behavior and risk preferences. As 

described in Chapter 3, an index of multiple behaviors allows us to assess adaptive 

changes broadly while recognizing the variation between individuals. Many 

specifications and models across the chapters runs the risk of multiple hypothesis testing 

and presents challenges in comparability. Conversely, in social science, a multi-method 

approach, particularly integrating quantitative and qualitative approaches can help 

ensure results are consistent and robust to a broad set of definitions and situations. 

The behavioral experiments of Chapter 2 and 3 do not include time discounting, 

which is another important factor in decision making, particularly in light of climate 

change. Time discounting field experiments require additional resources and 

infrastructure, as they should be integrated in a system that the participant expects to 

work equally well for either immediate or future payment. Experiments could also 
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further explore the framing, salience, and intrahousehold bargaining which might 

influence the behaviors studied. 

Analysis of the health impacts in Chapter 2 is limited primarily to self-reported 

health data, dental fluorosis exams, and basic biometrics of weight and height. Clinical 

evaluation or linking to existing health data could enrich our understanding of the 

impacts of water and other potentially climate-related health outcomes. Water quality 

data on sources of diarrheal pathogens would also be useful to better characterize risk. 

With regards to the political analysis, particularly of Chapter 4, there are a 

number of avenues for additional work. Ethiopia has both a complex political history 

and complex contemporary politics, set within a multi-ethnic and federal government 

system. Further, policy and interventions by external actors, from donor governments to 

private industry also have great influence on development and environmental policy. 

5.5 Linkages and Extensions 

Building upon the work presented in these chapters, the larger project on water, 

health, and climate change in Ethiopia, and my broader research efforts, there are many 

avenues for future work. A common theme throughout my dissertation and the broader 

research is the process of decision making under environmental uncertainty. When 

faced with environmental health threats and the impacts of climate change, a number of 

behavioral and institutional factors determine how people respond. Theory of 
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institutions is critical for understanding decision making and cooperation relating to 

environmental threats and change.  

In particular, social institutions and social capital influence the interactions 

between individuals. The interrelationships of individuals and groups influence both 

action and risk perception (Grothmann and Patt, 2005). Social factors may amplify or 

diminish perception of risk (Kasperson et al., 1988). Distortion of perceived risk may be 

particularly likely with climate change as it is difficult to understand the time horizon 

and scope of effects (Renn, 2011). Moreover, risk preferences and discounting over time 

horizons may be related (Tanaka et al., 2010). As the risks of climate change have 

uncertain and extended time horizons, future work could therefore link understandings 

of risk, social capital, and the related time horizons. 

At the individual and community level, understanding subjective expectations of 

environmental and climate risk is important, as compared to scientific and policy 

consensus. For example, using regional climate models (Li et al., 2015) downscaled to 

the localities in our study sample, we can compare specific model predictions for 

temperature and precipitation change to the subjective expectations of individuals living 

in these communities, including adjusting for comparison of past recalled experiences to 

the documented climate record. Such subjective analysis could also be applied by 

individual policymakers to help identify how perception, and perhaps cognitive biases, 

influence decisions.  
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A further line of my research is decision making in the policy process (Paul et al., 

2015). Recognizing the risk preferences and biases of individuals, whether farmers or 

policymakers, can help us better account for shortcomings in the decision making 

process. For example with policymakers, structured decision tools are one way to deal 

with the complexity and uncertainty in problems of environmental health (Kramer et al., 

2009). Such decision tools can help identify barriers in the process and provide a forum 

to overcome them (Paul et al., 2015). Formal decision models are a way to both analyze 

and improve decisions in the face of risk and uncertainty. 

Social capital is important in many explanations of social institutions, in dealing 

with risk, and, specifically, in forms of adaptation. Yet, limited research has been done to 

understand the causal relations and develop policy interventions that reinforce or 

increase social capital. Small-scale programs have suggested that community health 

groups, civic education, disaster planning, and community currency all can improve 

social capital and influence a variety of positive outcomes (Brune and Bossert, 2009; 

Dynes, 2006; Pronyk et al., 2008; Richey, 2007). Future research on social capital in 

climate change could involve randomized control trials testing social capital 

interventions, the causal roles of social capital, and the balance between individual and 

collective adaptation. 

Additionally, with regards to policymakers, a corollary to the links of social 

capital exists within policy circles, across institutions, in epistemic communities (Haas, 
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1992; Keck and Sikkink, 1998). Linking social capital provides the opportunity for 

decision makers at the regional and national levels to connect with each other, and at the 

local level to develop appropriate resources for responding to environmental threats and 

change. Social capital has long been identified as important, connecting people through 

weak ties (Granovetter, 1973; Small, 2009). These links across groups can provide 

broader access to resources, and even reduce conflict and improve cooperation 

(Varshney, 2001; Wuthnow, 2002). Finally, linking social capital connects people 

vertically to officials and others with power or influence.  Linking promotes 

representation of local concerns in policymaking, transfers of resources, and sharing of 

information (Szreter, 2002).  Thus, analyses of social institutions in decision making 

could be extended to policymaking and epistemic communities.  

 Ethiopia’s climate policy continues to rapidly evolve and, as described in 

Chapter 4, is a valuable case to evaluate as a low-income country. In late 2015, the 

mandate and focus of the government evolved as indicated by a name change from 

“Ministry of Environmental Protection and Forestry” to the “Ministry of Environment, 

Forests, and Climate Change.” As described in Chapter 4, Ethiopia’s central five-year 

economic plan, the Growth and Transformation Plan, places high importance climate 

concerns and a green economy in its plans for economic development. As Africa’s 

second most populous nation, Ethiopia remains an importance case for understanding 
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and improving policy development for both economic and environmental 

improvements. 

One pressing policy question is to determine appropriate scale for interventions. 

Local communities are the origin of institutional learning and innovation for adaptation 

in terms of context and existing practices (Rodima-Taylor, 2012).  For example, local 

communities were essential for coral reef management in Trinidad and Tobago to 

improve overall coastal resilience (Adger et al., 2005). Local-level policymaking is the 

appropriate scale at which to integrate social capital into climate adaptation, drawing 

upon experiences in other locations and linking to different policy scales (Vogel and 

Henstra, 2015).  

Climate change has broad effects on health, from direct stress from higher 

temperatures to changing disease vector ecology (Smith et al., 2014). Many of the health 

problems exacerbated by climate change are not new, and nor are challenges for health 

systems in all countries, particularly those in low-income countries like Ethiopia. 

Ethiopia’s system of agricultural extension officers (i.e. development agents), represents 

the most prominent extent of state reach, but Ethiopia has also focused on developing a 

system of community health posts. Future research in Ethiopia and other places should 

strive to assess what novel threats to health and health systems are presented by climate 

change and how they best may be addressed.   
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Active areas of research relevant to climate policymaking are the co-benefits of 

emissions-reducing policy for both mitigation climate-changing atmospheric pollution 

and the immediate health effects of air pollution (Smith and Haigler, 2008). Co-benefits 

from green, low-emissions development are at the core of the claims of the green growth 

initiative. Implementation analysis of Ethiopia’s CRGE policy could provide evidence as 

to the potential co-benefits of emissions reducing activities. 

Finally, the location and stability or instability of communities underscores the 

interrelationship of adaptation across multiple scales. Migration is a potentially 

important form of adaption to environmental risks (Adams and Adger, 2013). Social 

capital is an important factor in migration, both in the ability to move or the desire to 

stay (Aldrich et al., 2016). Additionally, family members who have migrated often remit 

money, resources which can then be leveraged for local adaptation (Adams and Adger, 

2013). Migration as adaptation, built upon social ties, can reduce risks of involuntary 

migration in crisis (Scheffran et al., 2012). While much of the world is experiencing major 

migration and significant urbanization (UN, 2008), Ethiopia remains predominantly 

rural (World Bank, 2014c). In 2016, Ethiopia is again experiencing an extreme drought, 

and food shortages in rural areas (FEWS NET, 2016), so it would not be unexpected to 

see increased rural-to-urban migration as a response. 

This dissertation suggests that interrelationships between individuals, 

communities, and government matter as they cope with environmental risk and 
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uncertainty. Communities often must share resources and cooperate in order to improve 

their quality of life. Social capital, and trust, guide these relationships and cooperation. It 

is these synergies across scale that underpin adaptation to our environment. 
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Appendix A 
Table 11: Risk Game Series 
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