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Introduction 

 

Situated in the Horn of Africa, Ethiopia is a geographically diverse developing nation occupying 

1.1 million square kilometers of land. Of the nearly 83 million people living in Ethiopia, about 

68.3 million people, or 82.4% of the population, live beyond city limits, and about 79% are 

employed in the agricultural sector. While urbanization is taking place quickly across the country, 

the overwhelming majority of Ethiopians still live in rural areas. Ethiopia’s population is growing 

rapidly with an annual growth rate of 2.1%. 

 

Ethiopia remains one of the poorest nations in the world; however the Government of Ethiopia 

has taken a number of steps to spur economic development to improve the livelihoods of its 

citizens. At the same time, there is also widespread and increasing recognition of the need to 

promote environmental sustainability and sustainable development in Ethiopia alongside more 

conventional economic goals. The seven chapters that comprise this report explore ways to 

integrate sustainability goals and objectives into Ethiopia’s current development strategies. 

 

The first chapter examines the place of environmental objectives in international philanthropy 

through a case study of four East African projects sponsored by the Bill and Melinda Gates 

Foundation. Findings indicate that the Gates Foundation is able to simultaneously achieve 

environmental and humanitarian goals because of its influence at multiple levels of the 

international development process – ranging from investing in on-the-ground service delivery 

with environmental considerations, to supporting primary research on environmentally 

beneficial technologies, to collecting and disseminating environmental data. The Foundation’s 

leadership in environmental standard-setting and transparent data collection regarding 

environmental impacts promise to promote increased environmental awareness and increased 

consideration of environmental issues in international philanthropic initiatives.  

 

The second chapter examines the economic, environmental, and social implications of the 

Ethiopian floriculture sector, and how different types of regulation might support 

environmentally sustainable flower production. The floriculture sector continues to grow 

physically and monetarily; however, as it grows on such a large scale, there are concerns about 

environmental impacts such as water pollution from fertilizer and pesticide use. This chapter 

looks at three levels of environmental governance: state-based regulation, international 

regulation by investors and buyers, and industry-based self-regulation. Using a literature review, 

interviews, and Geographic Information Systems (GIS) analysis, this chapter creates policy 

recommendations for government and industry stakeholders to promote environmental 

sustainability while also preserving the economic development floriculture brings to Ethiopia. 

 

The third chapter examines the critical resource requirements and impacts of major crop systems 

in Sub-Saharan Africa and the mitigation and adaptation strategies that are available to address 

them. Based upon an in-depth literature review of peer-reviewed articles, papers, and reports 
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from major agricultural research organizations and scientists, this chapter presents an overview 

of crop-environment interactions for maize, legumes, and sweet potatoes/yams. These crops 

face environmental losses at an upper range of 50% to 100% across the agricultural production 

process. However, the adoption of best practices including judicious use of agrochemicals, use 

of improved crop varieties, and proper storage methods can substantially improve yields and 

reduce losses across all three crops. The findings of this chapter could be used to help direct 

investments in agricultural productivity to the appropriate places. 

 

The fifth chapter explores the question: how might the small, for-profit business model be 

applied to environmental services to yield positive outcomes, both financially and 

environmentally? Through a case study of Selam Awassa Business Group (SABG), a small 

business that manufactures agricultural equipment, construction equipment, and renewable 

energy technologies for rural farmers, this chapter analyzes the potential for small businesses to 

support environmental sustainability in Ethiopia.  SABG has been very successful at least in part 

because the business uses a triple bottom line approach – incorporating social, environmental, 

and economic objectives into its business planning and practices. Through producing tools to 

reduce the burden on the environment (including fuel-efficient cookstoves), and by balancing 

the needs of local communities with the business goal of making a profit, SABG is an 

extraordinary example of how a successful small, for-profit business might thrive economically 

while also contributing significantly to improving the environment. 

 

The sixth chapter aims to analyze the current municipal waste management practices in urban 

centers of Ethiopia, including opportunities for social, environmental and economic 

improvements throughout the municipal waste management process. Opportunities for 

improved waste management include formalized separation of wastes, collection of waste and 

recyclable/compostable materials, more efficient transportation of wastes, expanded investment 

in sanitary landfills and recycling/composting facilities, and the development and 

implementation of innovative landfill gas utilization technologies. Together these improvements 

could reduce social and environmental impacts of pollution and climate change. 

The final chapter examines the role of international development banks in supporting 

environmentally and socially conscious infrastructure development in Ethiopia. Two large 

hydropower dams are currently under construction in Ethiopia: The Gibe III Dam and the 

Grand Renaissance Dam will be the tallest and largest dams in Africa. Hydropower promises 

major advances towards Ethiopia’s economic development goals – particularly if hydropower 

investments anticipate and mitigate potential negative environmental and social impacts. Atypical 

of large projects, neither dam has received funding from international development banks. Using 

a literature review and correspondence with experts, this chapter conducts a case study of the 

Gibe III and Grand Renaissance Dams as exceptional cases. The findings of this chapter aim to 

inform debates over similar large infrastructure projects going forward. 
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Environmental Policy Update 2012: What is the Place for the 

Environment in Private International Philanthropy? 
 

የ2005 የአካባቢ ፖሊሲ ጥናት፡ አካባቢ በአለም አቀፍ የግል በጎ አድራጊ ድርጅቶች ምን 

ቦታ አለው? 
 

By Sally Holmes and Amanda Lavigueur 

ሳሊ ሆልመስና አማንዳ ላቪንገር ሜሪ 
 

Research Highlights 

የጥናቱ ዋና ዋና ጭብጦች 

 

 International philanthropy has become an increasingly 

important segment of financial flows to the 

developing world. 

 This chapter looks at four projects that are grant 

recipients of the Bill and Melinda Gates Foundation 

(BMGF)’s Agricultural Development Program. 

 Case studies draw upon project reports and personal 

communications with project representatives.  

 BMGF is in a unique and influential position of being 

able to address the environment at multiple levels, 

from scientific research to on-the-ground 

environmental activities. 

 Simultaneous achievement of environmental and 

humanitarian goals is supported when projects work 

with communities and collect data to monitor 

environmental progress. 

 Environmental outcomes are inextricably linked to the 

welfare of people, suggesting there is a place for 

environmental considerations in international 

philanthropy. 

 The Gates Foundation can provide a wealth of data 

relating to environmental impacts, and provide 

incentives for expanded consideration of 

environmental goals. 

 Continued investments in education, improved market 

access will further promote the long-run economic 

and environmental sustainability of projects. 

 

 አለም አቅፍ በጎ አድራጊ ድርጅቶች ለታዳጊ አገሮች 

የሚሰጡት ገንዘብ ወደ ታዳጊ አገሮች ከሚገባው ገንዘብ 

ትልቁን  ቦታ እየያዘ ነው።  

 ይህ ምእራፍ ከቢልና መሊንዳ ጌትስ ፋንዴሽን የግብርና 
እድገት ፕሮግራም እርዳታ የሚቀበሉ አራት ፕሮጀክቶችን 
ይመለከታል።  

 እነዚህ ጥናቶች በፕሮጀክቶች ሪፖርትና ከፕሮጀክት ተወካዮች 
ጋር በሚደረገው የሀሳብ ልውውጥ ላይ መሰረት ያደርጋሉ። 

 አካባቢን በሚመለከቱ ብዙ ደረጃዎች: ከሳይንሳዊ ጥናት እስከ 

ትናንሽ አካባቢያዊ እንቅስቃሴዎች ድረስ የቢልና መሊንዳ 
ጌትስ ፋውንዴሸን ልዩና ተጽእኖ ባለው ሁኔታ ስልጣን አለው።  

 ተከታታይነት ያለው የአካባቢ ውጤትንና ሰባዊ ግብን 
ለማሳካት ፕሮጀክቶች ከማህበረሰቡ ጋር በመስራትና ለአካባቢ 
እድገት አስፈላጊ የሆኑ መርጃዎችን መሰብሰብ አለባቸው።  

 አካባቢያዊ ውጤቶች ከህዝቡ ደህንነት ጋር ከፍተኛ ግንኙነት 
ስላላቸው አለም አቀፋዊ በጎ አድራጊ ድርጅቶች ስለአካባቢ 

ግንዛቤ እንደሚኖራቸው ያሳያል።   

 የጌትስ ፋውንዴሸን በአካባቢ ላይ የሚደርሰውን ተጽእኖ 
የሚያሳዩ ብዙ መረጃዎችን በመስጠት አካባቢን በሚመለከት 
ዙሪያ ያለውን ግንዛቤ የማስፋፋት ግቦችን ያሳያል። 

 የትምህርት ኢንቨስትመንት፣ የተሻሻለ ንግድ ለረጅም ጊዜ 
ቀጣይነት ያላቸው የኢኮኖሚና የአካባቢ ፕሮጀክቶችን 
እንዲበረታቱ ያደርጋሉ። 
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Environmental Policy Update 2012: What Is the Place for the 

Environment in Private International Philanthropy? 
 

By Sally Holmes and Amanda Lavigueur 

 

Executive Summary 

 

International philanthropy has grown in recent decades, with private donors becoming an 

increasingly important segment of financial flows to the developing world. Humanitarian aid has 

helped respond to global food crises and improved the health of people in low-income 

communities worldwide. However, environmentally-focused philanthropy comprises only a 

small portion of aid, and most donors in Africa do not address the environment at all. East 

Africa is currently facing a variety of environmental problems, ranging from water pollution to 

deforestation, many of which have implications for social welfare. This prompts the question: 

how can international philanthropy achieve both environmental and humanitarian goals? 

 

This chapter focuses on four ongoing projects funded by philanthropic grants from the Bill and 

Melinda Gates Foundation: East Africa Dairy Development (EADD), Farm Radio International, 

Drought Tolerant Maize for Africa (DTMA), and Vital Signs. These projects are all examples of 

initiatives where philanthropic projects achieve positive environmental outcomes alongside 

targeted social outcomes. Through an analysis of project reports and websites, supplemented by 

personal communications and interviews with project representatives, this study explores how 

the Gates Foundation integrates environmental considerations into its philanthropic activities. 

 

Findings suggest the Gates Foundation is able to simultaneously achieve environmental and 

humanitarian goals because of its influence throughout the international development process – 

ranging from investing in on-the-ground service delivery with environmental considerations, to 

supporting research on sustainable technologies, to collecting and disseminating environmental 

data. Both environmental and humanitarian outcomes are further supported when projects work 

to respond to communities’ needs, when local people are integrated into decisionmaking 

processes, and where data exist to monitor environmental and social impacts. Donor incentives, 

including self-interest and the belief that all lives have equal value also have a role: particularly 

when humanitarian outcomes are inextricably linked to the health of the environment. 

 

The Bill and Melinda Gates Foundation is uniquely poised to benefit the environment while 

continuing to benefit humanity, including by (1) supporting transparent data collection on 

environmental impacts and mitigation strategies of projects, and (2) investing in market and 

extension systems to promote the long-run economic sustainability of projects. As the largest 

private philanthropic organization in the world, the Gates Foundation can continue to be an 

environmental leader in international philanthropy - guiding other organizations to follow.  
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Environmental Policy Update 2012: What is the Place for the 

Environment in Private International Philanthropy? 
 

By Sally Holmes and Amanda Lavigueur 

 

Introduction 

 

The influx of private philanthropy to low-income countries is a movement that has been 

growing for years, but has truly taken hold in last the decade, as evidenced by a dramatic increase 

in fundraising and giving worldwide (The Hudson Institute, 2010). This monetary increase in 

philanthropy mirrors an increase in the number of environmental and humanitarian non-

governmental organizations (NGOs) in the last few decades. Funded by public and private 

donors, these organizations now help fill in gaps in funding which have left governments unable 

to protect the environment and meet societal needs (Gunlugu, 2003). Philanthropic donors now 

support a wide array of projects across the globe, (Ambrose, 2005; The Hudson Institute, 2010), 

with social objectives ranging from fighting disease (Whelan, Serafin, & Von Zeppelin, 2009) to 

supporting the arts (Di Mento & Preston, 2012). This paper explores links between philanthropy 

and the environment, researching specifically how four private philanthropy projects currently 

taking place in East Africa are able to consider the environment in humanitarian philanthropy. 

 

Private philanthropy refers to non-state-based financial flows from individuals, corporations, 

foundations, private voluntary organizations, universities and colleges, and religious 

organizations, to areas of need, with the intent of promoting general welfare (Metcalf Little, 

2010). This definition intentionally excludes state-based official development assistance (ODA) 

because, although many philanthropy projects receive financial assistance from state-based 

channels, private philanthropy has now eclipsed ODA in terms of both level of financial flows 

and breadth of impacts, largely due to fewer restrictions (Metcalf Little, 2010). Various 

arguments concerning the motivations of private philanthropic donations exist, ranging from the 

value of a human life to self-interest to a sense of obligation (Ashford, 2011; Hobbes, 1651; 

Pogge, 2002; Singer, 2006). These factors all come into play when donors decide where to direct 

their funds, both in terms of geographical location and project focus area. 

 

Today the vast majority of philanthropy projects in Africa target social issues rather than 

environmental problems (Ramutsindela, Spierenburg, & Wels, 2011). However, as Africa 

confronts environmental problems such as erosion, deforestation, desertification, drought, and 

water shortages, along with the many social impacts associated with these environmental 

concerns, the opportunity for expanded philanthropic efforts targeted at environmental issues 

has grown (Addressing Environmental Problems in Africa, 2008). In Ethiopia specifically, primary 

environmental concerns include deforestation, soil erosion, loss of biodiversity, poor water 

quality, and declines in soil fertility (Bekele, 2008). Climate change, the shrinking of wetlands, 
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and solid waste management are also recent challenges to environmental health in the area 

(Edwards, 2010). This evidence leads to the overarching question: what is the place for the 

environment in private international philanthropy? 

 

This research provides a context in which to analyze current environment-related philanthropy 

in the East African region. Through an analysis of current philanthropic activities of the Bill and 

Melinda Gates Foundation, this chapter provides insights for organizations seeking to more 

efficiently use philanthropic funds to increase the likelihood of simultaneously realizing 

environmental and humanitarian goals. It also provides policymakers with suggestions for how 

to better facilitate philanthropy such that more positive environmental outcomes are achieved. 

 

Background 

 

History of Philanthropic Incentives 

 

There are various theories surrounding the motivations of philanthropists (“philanthropic 

incentive”) to areas of need like East Africa, which include belief in the equal value of all human 

lives, self-interest, belief in the universal duty to donate, and perceived obligations of justice. 

Moral philosopher Peter Singer argues that private philanthropy is the most effective way to 

treat all human lives with equal worth (Singer, 2006). Another incentive for private philanthropy 

is the concept that all humans act in their own interest: this argument, described by political 

philosopher Thomas Hobbes, states that observing other humans who are poor or in need of 

resources makes the observer unhappy; thus, individuals have a self-interest to donate (Hobbes, 

1651). Moral and political philosopher Thomas Pogge meanwhile introduces a concept called 

moral universalism to explain philanthropic behavior. Moral universalism is the argument that 

there is a system of morals or ethics that applies to every single human, and that all humans have 

a duty to give to those in more need than themselves (Pogge, 2002). Lastly, according to moral 

philosopher Elizabeth Ashford, humans have obligations towards justice, in particular towards 

preserving human rights (Ashford, 2011). These arguments have been used to explain global 

philanthropy for years – and have important parallels related to philanthropic incentive vis à vis 

environmental benefits (UN, 2012). 

 

History of Philanthropy and the Environment 

 

First Era: Environmental Conservation for Hunting 

 

Africa’s history of conservation has progressed from the initiative of a small wealthy class to the 

more community-focused, donor-funded groups of today. Conservation on the continent traces 

its roots back to small groups of self-interested elites promoting nature conservation with the 

goal of conserving hunting territory, often through pressuring colonial governments and evicting 

African landholders (Beinart, 2000). These small upper-society organizations eventually 
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expanded their membership base beyond the elite class to increase funding for hunting land 

conservation (Ramutsindela et al., 2011). This phase of philanthropy began a long history of 

Western actors using power and funding to engage in conservation initiatives in Africa without 

the input of local communities. 

 

Second Era: Environmental Conservation for Wildlife 

 

Modern conservation initiatives became possible after World War II, when African states began 

to claim their independence and financial flows began pouring in to create national parks and 

support park-based biological exploration (Beinart, 2000). The African Wildlife Foundation 

(AWF), founded in 1961, was one of the first formal organizations to begin to tackle the issue of 

declining wildlife populations (AWF, 2012). After its establishment, many more followed, but 

many conservation initiatives largely alienated local communities by forcing them to move off of 

their land. Under this strategy of conservation “wildlife conservation [was] seen as exclusive, 

even authoritarian, in the colonial era and beyond” (Beinart, 2000). The consequence of this 

approach ultimately was failure to protect wildlife and stop the encroachment of development 

into wilderness areas (Adams & McShane, 1997). The creation of Serengeti National Park in 

Tanzania, which led to the forced relocation of the Masai people from their land to the savanna, 

is just one prominent example of this authoritarian phase of philanthropy. Forced relocation 

practices led to land degradation from cattle overgrazing and intensive agricultural on unsuitable 

marginal lands, in addition to extreme social inequality (Adams & McShane, 1997).  

 

Approaches in the 1990s focused on greater cooperation with - and inclusion of - communities 

in conservation projects, although engaging local communities in internationally-funded 

environmental initiatives remains a challenge today (Ramutsindela et al., 2011). 

 

Modern Era: Humanitarian Goals and Unintended Environmental Impacts 

 

The current wave of international philanthropy focuses primarily on the economic development 

of poorer nations for humanitarian objectives (The Hudson Institute, 2010). Primarily, in recent 

years, the goals of projects tend to emphasize improving education and health in developing 

countries (Bill and Melinda Gates Foundation, 2012a; Mfonobong, 2011). Table 1 summarizes 

the nature of contributions from the United States’ 50 most generous individual philanthropists 

in the year 2009, providing an approximate idea of where international funding is focused. As 

shown below, goals relating to education, arts and culture, health, and medical research far 

overshadow environmental causes, which make up only 5.91% of total projects (Ramutsindela et 

al., 2011).  
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Table 1. Approximate focus and frequency of support to worldwide projects by the 
United States’ 50 most generous philanthropists, 2009. 

Areas of Support Frequency of Support (%) 

Education 25.75 
Arts and Culture 18.82 

Health 9.91 
Medical Research 7.93 

Environment 5.91 

Social change 5.91 
Global security 5.91 

Jewish cause 2.98 
Youth 2.98 

Science 1.99 
Free societies 1.99 

Libraries 1.99 

Deprivation and violence 1.99 
Disabilities 1.98 

Information access 0.99 
Aquarium 0.99 

Humanitarian 0.99 

Community Initiatives 0.99 

                                                                          (Ramutsindela et al., 2011) 

 
The near-total lack of environmentally-focused philanthropy is equally evident with African 

philanthropists. Out of the 40 wealthiest people in Africa, seven are major donors to 

philanthropy projects, none of whom target environmental problems (Mfonobong, 2011). 

 

However, new strategic approaches in philanthropy increasingly focus on environmental 

outcomes, and seek to balance both social and environmental objectives (CSR Asia, 2010; Hill, 

2009). The Bill and Melinda Gates Foundation is one example of a foundation that recognizes 

the link between the environment and humans, and in doing so, has been able to positively 

impact both simultaneously. 

 

The Bill and Melinda Gates Foundation 

 

The Bill and Melinda Gates Foundation (BMGF) is one example of a modern philanthropic 

foundation that does consider environmental outcomes in its planning. Originally endowed with 

$94 million from Mr. Bill Gates in 1994, the Foundation began as the William H. Gates 

Foundation, aimed at addressing global health and community needs, such as education in the 

Pacific Northwest of the United States (Bill and Melinda Gates Foundation, 2010a). Today the 

Bill and Melinda Gates Foundation is the largest private foundation in the world and has funded 

over $25 billion worth of grants toward global development (Bill and Melinda Gates 

Foundation, 2010a). 

 

The most significant global health projects in the early years of the Foundation were the 

administration of vaccines, especially those for malaria and polio, and AIDS vaccine 
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development (Bill and Melinda Gates Foundation, 2010a). In 2006, BMGF partnered with the 

Rockefeller Foundation in a $150 million grant to begin the Alliance for a Green Revolution in 

Africa (AGRA) – a research-based program with the objective of fighting hunger on the African 

continent. This was the first grant in what would eventually become the Gates Foundation’s 

Agricultural Development Program (ADP).  

 

In 2007 the William H. Gates Foundation merged with the Gates Library Foundation to create 

BMGF, whose four focus areas initially included Global Health, Education, Pacific Northwest, 

and Libraries. In 2008, the Foundation awarded four grants totaling $17.6 million to address the 

food crisis in the developing world (Bill and Melinda Gates Foundation, 2010a). 

 

In 2009 at the World Food Prize in Des Moines, Iowa, Bill Gates announced another grant of 

$120 million to encourage collaboration in empowering farmers to create better food systems to 

fight world hunger (Bill and Melinda Gates Foundation, 2010a). Today, the strategy of the 

Agricultural Development Program involves researching and developing productive crops and 

improved livestock practices, collecting data to prompt agricultural policy changes and measure 

grant progress, and increasing smallholder farmer access to the marketplace. The Bill and 

Melinda Gates Foundation also prioritizes the sustainability of their projects, a response to the 

degradation of land in the developing world that occurred after the Green Revolution in the 

1960s to 1980s (Agricultural Development Strategy Overview, 2011). The Foundation funds a variety 

of projects overseen by international environmental non-governmental organizations (ENGOs) 

that support these goals (Bill and Melinda Gates Foundation, 2010a). 

 

The Bill and Melinda Gates Foundation operates under the slogan, “All Lives Have Equal 

Value” (Bill and Melinda Gates Foundation, 2010a). The value of a human life for the purposes 

of philanthropy is both qualitative, in terms of social value, and quantitative, in terms of 

monetary value. United States regulatory agencies such as the Environmental Protection Agency 

and the Food and Drug Administration determine the monetary value of a human life to be in 

the millions of dollars (Appelbaum, 2011), a value which is commonly applied in philanthropic 

analysis to determine budgets and projected goals. In striving for this equal valuation of human 

lives, BMGF directs a substantial portion of their funds to East Africa (Bill and Melinda Gates 

Foundation, 2012a). East Africa is a region with high necessity for philanthropy. The Bill and 

Melinda Gates Foundation funds many projects in this region that range from service delivery 

and information sharing to primary research and data provision. 

 

This research expands upon past research involving philanthropy in Africa by looking 

specifically at current philanthropy in East Africa, a topic on which little research exists. A case 

study analysis of projects by the Bill and Melinda Gates Foundation offers insights on how to 

increase positive environmental outcomes from international philanthropy. 
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Methods 

 

This paper examines cases from the Bill and Melinda Gates Foundation because it is one of the 

most reputable and established foundations involved in international philanthropy (Johnston, 

Lombardi, Richardson, & Ruiz-capillas, 2011). The Foundation has also maintained a long 

standing presence in Africa since 1998 (Bill and Melinda Gates Foundation, 2010b). Studying 

cases funded by the same donor organization also means that many potentially confounding 

factors are held constant, making comparisons more meaningful. 

 

The four projects studied here are all under the BMGF Agricultural Development Program, and 

all are active in rural parts of East Africa. The study projects include East Africa Dairy 

Development, Farm Radio International, Drought Tolerant Maize for Africa, and Vital Signs. 

This paper examines the projects in depth using an overview of reports and project websites. 

From this, the research incorporates a detailed case comparison analysis to determine how 

projects integrate environmental considerations into their strategies, using a logical framework 

approach to model the environmental and social factors addressed throughout the project 

process. Finally, based on the results, the paper identifies potential opportunities to improve 

environmental outcomes at the various stages of the projects. 

 

Table 2. Primary activities and countries active for case studies. 

Project Primary Activity Countries Active 

East Africa Dairy Development Service delivery Kenya, Uganda 

Farm Radio International Information sharing Tanzania, Uganda 

Drought Tolerant Maize for Africa 
Primary research 

and distribution 
Ethiopia, Kenya, Tanzania, Uganda 

Vital Signs Data provision Ethiopia, Tanzania 

 (Bill & Melinda Gates Foundation, 2012) 

 
The first case study is East Africa Dairy Development, which is an on-the-ground service 
delivery project. The second case, Farm Radio International, is also an on-the-ground project, 
with a focus on information sharing. The third case study is Drought Tolerant Maize for Africa, 
which focuses on original research and some distribution. The last case study is Vital Signs, a 
data provision system concentrated on collection and monitoring. Together these projects 
represent the multiple levels at which international private philanthropy can influence the 
environment.  
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Results 

  

This section examines the four case studies in terms of underlying project goals, project 

organizational and implementation structure, and environmental implications. 

 

East Africa Dairy Development 

 

Underlying Goals and Structure 

 

East Africa Dairy Development (EADD) is a four-year pilot program that aims to increase the 

incomes of dairy farmers in East Africa (Gaitano, 2011). Heifer International is the primary 

implementer of this project, and works in conjunction with four other project partners, with 

funding from BMGF. In Kenya and Uganda, EADD works on creating “cooperative hubs” 

where farmers receive business and animal husbandry training, artificial insemination services, 

veterinary care, and a market to sell 

their milk at higher prices. The project 

also distributes cross-bred cattle to 

increase the quality and quantity of 

milk produced (Bill and Melinda Gates 

Foundation, 2012b; “East Africa Dairy 

Development,” 2012). 

 

Heifer International instigated EADD 

in 2009, with plans for the pilot phase 

to extend until 2012, at which point the 

main phase will continue for six years 

(Gaitano, 2011). Project participants 

have seen a 102% increase in milk sales 

since 2009, with an average of 304,000 

liters milk per day sold by East African 

dairy farmers. East Africa Dairy 

Development has also performed 

181,000 artificial inseminations, with an 

increasing annual average. The 27 

current cooperative hubs associated 

with the program involve nearly 

173,000 farmers, and operate chilling 

plants to pool farmers’ milk and create 

a formal market for sale. Each hub is a 

starting point for the formation of 

dairy business associations, of which 

Timeframe: 2009-2018 

Grant Amount: 2007: $51,318,105 

  2008: $349,000 
 

Environmental Implications: Increased 

grazing and pollution, improved nutrient 

cycling, reduced soil erosion 

Source: Esri 
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there are 57 in East Africa (Bill and Melinda Gates Foundation, 2012b; “East Africa Dairy 

Development,” 2012). 

 

The goal of EADD is to double the household incomes of dairy farmers around East Africa. 

The project aims to aid 1,000,000 people from 179,000 dairy farming families in the ten-year 

span (“East Africa Dairy Development,” 2012). At this point, BMGF reports that increased 

incomes have already helped to upgrade the homes and farms of East African dairy-farming 

families. Additionally, more children are in school because their families are now able to afford 

school fees (Bill and Melinda Gates Foundation, 2012a). 

 

Environmental Implications 

 

Environmental implications of dairy development in East Africa include a variety of negative 

issues surrounding livestock, such as overgrazing and pollution (Kurwijila & Bennett, 2007; 

McDermott, Staal, Freeman, Herrero, & Van de Steeg, 2010). However, while EADD has 

increased the number of cattle that graze on the land, the training and services farmers now 

receive can serve to mitigate these impacts. Due to environmental pollution, East African 

governments may begin to dissuade families from dairy farming near urban areas (Kurwijila & 

Bennett, 2007). In addition, the rural highlands of East Africa are reportedly better for the 

environment when grazing cattle, due to the reduced negative effects on humans living near 

cattle farms (Kurwijila & Bennett, 2007). 

 

Other potential environmental concerns arising from EADD include the overgrazing of natural 

pastures due to increasing livestock numbers and pollution from the new chilling plants. Also 

apparent is the issue of development of new lands as farmers move to undeveloped rural areas 

to find new grazing land for their cattle (McDermott et al., 2010). On the other hand, livestock 

manure can sometimes be beneficial for the land through improved organic nutrient cycling. 

Additionally, some dairy farmers plant fodder species for cattle grazing, which can help protect 

the soil from erosion among other environmental benefits (Muriuki, n.d.). East Africa Dairy 

Development is an on-the-ground program that directly involves farmers. This allows the 

project to work directly with local farmers so that they can produce milk more efficiently in 

terms of environmental impacts. 

 

Farm Radio International 

 

Underlying Goals and Structure 

 

The Bill and Melinda Gates Foundation sponsors Farm Radio International’s work in five 

African countries*, including Uganda, Tanzania, Malawi, Ghana, and Mali. Partnering with radio 

stations in these countries, Farm Radio International broadcasts 30 minute programs 

                                                           
* Farm Radio International is active in 39 countries, supported by BMGF in five (Farm Radio International, 2012). 
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disseminating agricultural knowledge to farmers on topics such as disease-resistant crops, 

composting, animal husbandry, soil, and water, with the goal of “enhancing the ability of 

broadcasting partners to serve the interests of small-scale farmers and their communities to 

ensure food security” (Farm Radio International, 2012). Its work across five countries has 

reached approximately 39 million farmers. 

 

Farm Radio’s work as an information-disseminating organization has had positive sustainability 

outcomes across the continent (Farm Radio International, 2012). One recent example of Farm 

Radio International’s work is its broadcasting program promoting practices to improve soil 

health in Tanzania. Recognizing that intercropping cereals and grains with pulses and legumes 

can lead to great improvements in soil health, Farm Radio International has reached out to 

300,000 farmers to encourage them to intercrop maize with soybeans (Miller, Kone, Jackson, 

Leclair, & Perkins, 2012). The program further offers practical advice on how to accomplish 

this. This not only preserves the 

environment and improves maize 

yields, but also increases the iron and 

protein content of meals and provides 

farmers with income from these cash 

crops (Miller et al., 2012). 

 

Environmental Implications 

 

Many aspects of Farm Radio 

International have made it successful in 

helping farmers move toward more 

sustainable agricultural practices. To 

this end, the aspect of the project that 

BMGF specifically sponsored was The 

African Farm Radio Research Initiative 

(AFRRI) conducted to improve the 

effectiveness of the project (Bill and 

Melinda Gates Foundation, 2012c). 

AFRRI found that a primary 

determinant of success in the program 

was engaging local communities. For 

example, a program by which farmers 

could ask specific questions to 

broadcasters, known as the phone-in 

program, was important for outreach 

and impact, according to 61% of 

extension agents (Perkins, Ward, & Leclair, 2011). Additionally, AFRRI found that farmers who 

Timeframe: 2007-Present 

Grant Amount: 2010: $3,995,720 
 

Environmental Implications: Reduced crop 

disease, increased composting, improved 

animal husbandry, improved soil and water 

quality 

Source: Esri 
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had a role in the process through planning, monitoring and evaluation of the program were 35% 

more likely to adopt the highlighted sustainable agriculture, compared to 20% of passive 

listeners and 4% of the control community (Perkins et al., 2011).  

 

In addition, researchers found that broadcasters did not signal a Farm Radio broadcast long 

enough in advance to allow women and children to return from the fields. Thus, they extended 

the length of the song that was played before a program was about to begin (Kate Schneider, 

personal communication, November 2, 2012).  

 

Farm Radio International also seeks longer-term impacts from their work. Radio communication 

is one way to allow for the diffusion of valuable sustainable practice knowledge in countries 

where many people do not have internet access. This means that policy makers and program 

planners are able to hear the aspects of farming that are most salient to farmers and fine-tune the 

programming to make it most useful. Through effective communication with local communities, 

the number of farmers who uptake more sustainable agricultural practices increases (Farm Radio 

International, 2012).  

 

Drought-Tolerant Maize for Africa 

 

Underlying Goals and Structure 

 

Drought Tolerant Maize for Africa (DTMA) is a primary research and distribution project that 

aims to develop open-pollinated and hybrid varieties of maize and distribute these across Africa 

to increase yields and reduce the hunger crisis (LaRovere et al., 2010). To accomplish this, the 

International Maize and Wheat Improvement Center (CIMMYT) developed 34 drought tolerant 

maize varieties specific to drought-prone areas of Africa and cross-bred these with varieties 

possessing other favorable traits such as high yield, early maturation, taste, and disease resistance 

(CIMMYT, 2012). After scientists created these varieties, CIMMYT distributed them to 2 

million smallholder farmers across 13 African countries, four of which are in East Africa 

(CIMMYT, 2012). Researchers expect DTMA to increase yields by 10-34%, positively impacting 

2 million smallholder farmers benefiting from higher yields and incomes, and generating $1.5 

billion in benefits that will accrue to producers and consumers. (Bill and Melinda Gates 

Foundation, 2012d). 

 

In order to ensure that DTMA is applicable and useful to the stakeholders involved, CIMMYT 

has undertaken extensive data collection through household surveys. An example of a country 

from outside East Africa where this process has led to improvement in community adoption of 

drought-tolerant maize is Malawi, where farmers expressed their strong preference for early-

maturing varieties to reduce the chance of starvation (Bill and Melinda Gates Foundation, 

2012d). Specifically, farmers preferred variety ZM309, which matured early according to 91.4%  
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of those surveyed and which also were found to be somewhat less volatile than other varieties 

(Erenstein, Tesfahum Kassia, Langyintuo, & Mwangi, 2011). Responding to this feedback, the 

Malawi federal government endorsed this variety and now encourages its use throughout the 

country (Bill & Melinda Gates Foundation, 2010). In CIMMYT’s Household Survey, this 

preference for early maturation was echoed elsewhere in East Africa (Erenstein et al., 2011).  

 

Unfortunately, there are barriers to 

making DTMA self-sustaining. A study 

of ten East Africa countries, completed 

in 2007, found that the market for 

improved seeds is currently weak due 

to a poor extension system, lack of 

infrastructure, and farmers’ 

unwillingness to adopt new seed 

varieties. The increase in the number of 

seeds being sold, doubling from 1997 

to 2007, is comparatively small to the 

large jump in the number of seed 

producers, which changed from 19 to 

80 in this region over the same period 

(Langyintuo, 2007). This project also 

faces environmental constraints, which 

if not properly monitored, can further 

degrade the land. 

 

Environmental Implications 

 

Growing maize in Africa is not only 

difficult due to drought, but also 

because of soil fertility. While using 

fertilizers such as manure and 

agricultural waste to support maize 

production can help mitigate this issue, 

fertilizers also have many potential 

negative impacts, including ground and 

surface water pollution, soil acidification, and further erosion and land degradation (Admasu, 

2009). Researchers have also found that monocultures of maize further degrade soil quality, 

though this effect is reduced when farmers use no-till versus plough-based methods (Lal, 1997).  

 

In spite of the fact that limited water availability inhibits maize growth, researchers recognized as 

early as 1997 that maize yields are greater than millet, wheat, or sorghum, making it a promising 

Timeframe: 2010-2017 

Grant Amount: 2006: $5,800,000 

  2007: $33, 301,752 

  2008: $39,149,860 

  2011: $33,100,000 

  2012: $45,696,200 
 

Environmental Implications: Improved 

drought resilience and soil quality 

Source: Esri 
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option when grown in drought constrained areas of Africa (Heisey & Edmeades, 1997). 

Scientists at this time also recognized the potential for global climate change to further constrain 

maize yields (Heisey & Edmeades, 1997). In 2008 researchers continued to cite climatic 

variability as a decisive factor in agricultural production, demonstrating that communities in East 

Africa would be especially susceptible to changing climates due to poverty (Cooper et al., 2008). 

This highlights the importance of programs such as DTMA, which reduce the potential of 

starvation in these vulnerable communities by helping to increase the robustness of maize. 

 

There are also risks associated with using genetically modified (GM) crops, such as the potential 

for GM genes to spread to wild plants, which could then become drought tolerant, ultimately 

causing these wild plants to possess undesirable characteristics (Mellon & Rissler, 2012). 

However, project planners must weigh this environmental risk against the positive impact this 

project can have on the environment. One potential positive impact from DTMA is that 

increased and sometimes less volatile yields of maize could reduce the need to expand land use 

for agriculture. 

 

Vital Signs 

 

Underlying Goals and Structure 

 

One of the more explicitly environmentally focused projects supported by BMGF, Vital Signs is 

an environmental data collection and monitoring program with the aim of informing decision-

makers involved in sustainable agricultural development (Conservation International, 2012a). 

Project partners Conservation International, the Earth Institute, Columbia University and the 

Council for Scientific and Industrial Research of South Africa, launched the program in 

February 2012, with a $10 million grant from BMGF. This grant will fund the first phase of the 

program, which lasts three years. The projected timeline for the entire program is in three 

phases, lasting a total of 10-15 years. Vital Signs is currently working in Ethiopia and Tanzania, 

but hopes to reach a global scale, while still focusing on areas undergoing agricultural 

development or intensification (Conservation International, 2012a; Sara Barbour, personal 

communication, November 1, 2012). 

 

Vital Signs employs a three-layered system composed of measurement, analytical output and 

decision (Conservation International, 2012a). Measurement includes space and aircraft 

observation to create land use maps, plot-level observation to obtain agricultural yields, 

continuous data from meteorological stations and sentinel landscapes to extract data concerning 

agricultural and ecosystem services, and human well-being. These data will be co-located and will 

incorporate both existing and new reports. Following data collection, analysts will develop an 

integrated analytical framework to cross-analyze data. Lastly, analysts will construct indicators to 

aid decision-makers (Conservation International, 2012a). 
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The first year of Vital Signs involves designing the general system, building infrastructure for 

data collection, finalizing scientific designs and making contact with policymakers. There is the 

hope to eventually build up the capacity of both local and national African organizations so that 

multiple African organizations can run 

the monitoring program (Conservation 

International, 2012a; Sara Barbour, 

personal communication, November 1, 

2012). 

 

Environmental Implications 

 

The goal of Vital Signs is to use 

monitoring data to “[increase] crop 

yields and incomes without damaging 

the environment and the natural 

benefits it provides to farmers” (Sara 

Barbour, personal communication, 

November 1, 2012). The project 

implementers believe that crop yield 

and income are not the only factors in 

alleviating poverty through agriculture; 

other significant factors include food 

security, climate security, ecosystem 

health, and livelihoods. This results 

from the fundamental connection 

between farmers and their 

environment (Sara Barbour, personal 

communication, November 1, 2012). 

 

While the goal of Vital Signs is not 

simply positive environmental 

outcomes, the project is a means to the 

ultimate goal of sustainable agricultural development and poverty alleviation. The main 

environmental factors considered in Vital Signs include water, soil, fuel wood availability, land 

type, climate and biodiversity (Sara Barbour, personal communication, November 1, 2012).  

 

According to Dr. Sandy Andelman, the Vice President of Conservation International, a purpose 

of Vital Signs is to “effectively evaluate the trade-offs and synergies among policies for 

agricultural development, poverty alleviation and conservation of nature” (Conservation 

International, 2012b). Without an effective environmental monitoring system, “we will fail at 

meeting the challenge of making sure everyone on the planet has enough food to eat while 

Timeframe: 2012-2022 

Grant Amount: 2009: $774,229 

  2011: $496,793 

  2012: $10,004,586 
 

Environmental Implications: Increased crop 

yields and environmental sustainability, increased 

consideration of the environment in poverty-

alleviation and development projects 

Source: Esri 
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earth’s life support system is sustained” (Conservation International, 2012b). Vital Signs is a 

pioneer project in terms of linking philanthropy and the environment. The project uses 

environmental monitoring to set the stage for future projects to consider the environment 

directly in project planning and project impact evaluation (Conservation International, 2012a). 

 

Discussion 

 

The Bill and Melinda Gates Foundation motto is “All Lives Have Equal Value” (Bill and 

Melinda Gates Foundation, 2012a). According to moral philosopher Peter Singer, this fact has 

always been so, but only recently have philanthropists begun acting upon it. Socioeconomic 

differences and also differences in access to environmental good and services cause some lives 

to suffer more than others, thus creating a moral need for more equal living standards 

worldwide. Private donors can give grants directly to projects with both humanitarian and 

environmental objectives without encountering many of the barriers faced by more formal types 

of foreign aid (Singer, 2006). Thus, private donors can direct their funds where they are most 

needed: to issues most negatively affecting the environment, and consequently, human lives. 

 

The Bill and Melinda Gates Foundation acts upon moral motivations in a clear manner. One of 

the phrases often used by BMGF is “all people deserve the chance to live healthy, productive 

lives” (Bill and Melinda Gates Foundation, 2012a). Environmental issues affecting the poor in 

developing countries are instances of injustice, if environmental benefits are considered to be a 

human right. In the Universal Declaration of Human Rights, a United Nations-created 

document listing rights that every human should enjoy, Article 25 includes the “right to a 

standard of living adequate for the health and well-being of himself and of his family” (UN, 

2012). Because the environment affects standard of living, environmental benefits are a human 

right. Accordingly, humans have obligations of justice to improve the environment for those in 

need, which is the main goal of environmental consideration in philanthropy. Melinda Gates has 

claimed to feel an incredible responsibility to help the world’s poor (Bill and Melinda Gates 

Foundation, 2012a), which is one of Pogge’s universalist morals. The intensity with which 

BMFG donates to the poor and their environment demonstrates the obligation of justice felt by 

the organization’s founders. 

 

Moral arguments are especially appropriate when considering the environment in humanitarian 

philanthropy. The Bill and Melinda Gates Foundation, as a global leader in international 

philanthropy, implements humanitarian projects while considering the environment. The 

Foundation chooses grant recipients according to its own donor incentive, which stems from its 

belief that “All Lives Have Equal Value”. Therefore, in order to pursue environmental 

consideration in humanitarian philanthropy, donors must apply incentives as BMGF does. 

 

The trade-offs between agricultural development, poverty alleviation, and environmental 

sustainability often appears to be at odds in environmentally-focused philanthropy. However, 
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BMGF demonstrates that private philanthropy can accomplish these objectives simultaneously. 

In fact, the key conclusion of this analysis is the fact that BMGF, while accomplishing social 

goals, is in the unique and influential position of being able to address environmental 

degradation all levels, both through funding a variety of different types of projects (service 

delivery, information sharing, primary research and distribution, and data provision) and through 

addressing the environment throughout the entirety of each individual project.  

 

From choosing grant recipients to developing the market systems in which agricultural products 

are sold, BMGF takes into account the environment. When deciding on grant recipients, BMGF 

considers how projects will impact the environment (Agricultural Development Strategy Overview, 

2011). When grants are awarded, BMGF works with project partners to explicitly establish 

guidelines for carefully monitoring environmental impacts and mitigating risks associated with 

the projects. The project then progresses to implementation. Figure 1 below illustrates the 

logical frameworks for each of the case studies analyzed in this research, depicting the various 

inputs, processes, and outputs of the projects (Clark & Sartorius, 2004). Positive environmental 

impacts are noted, as well as negative environmental implications, which are displayed in red.  

 

One common theme among all of these projects that is influential in increasing the likelihood of 

sustainable outcomes is working with the community to meet its specific needs. This occurs first 

through data collection and then adjustments to make the project more applicable, as in the case 

of DTMA and Farm Radio International. In this way, data collection factored prominently into 

BMGF’s projects, allowing verification of the positive impacts of projects and identifying 

opportunities for improvement. In the case of EADD and Vital Signs, BMGF includes African 

stakeholders directly in the projects. For EADD, this takes the form of cooperative hubs, which 

formalize markets, leading to higher prices received by suppliers of dairy products. Through this 

inclusive approach, BMGF is able to increase involvement in these projects, leading to the 

positive environmental outcomes outlined in the logical frameworks (Figure 1) while 

simultaneously decreasing hunger in the region.  

 

While these projects have succeeded in producing primarily positive environmental outcomes, 

negative and currently unaddressed environmental impacts remain. For example, maize 

monocultures result in soil degradation. Pollution from chilling plants of milk and overgrazing 

from cattle (both aspects of EADD) also potentially negatively impact the environment. 

Economic and practical weaknesses in Africa, such as lack of market infrastructure of low seed 

adoption rates, also have important implications for environmental outcomes, since ignoring 

these factors can lead to the failure of a project. 
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Figure 1. Logical frameworks for BMGF case studies. 
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Overall, BMGF has demonstrated that there is a place for the environment when addressing 

humanitarian goals, as illustrated by the ability of this organization to achieve a number of 

positive environmental outcomes alongside poverty alleviation. As Kate Schneider states, 

“Solving human poverty is not an ends-justifies-the-means problem if environmental 

degradation is the means. We can’t afford to do that” (Kate Schneider, personal communication, 

October 11, 2012). 

 

Recommendations 

 

Various recommendations for donors arise from examining the positive aspects as well as 

potential for improved consideration of environmental issues in these four BMGF projects. 

Project planners can adjust the inputs section of each logical framework to improve processes, 

outputs, outcomes and impacts of the projects. One potential addition to inputs often touted by 

BMGF is to create the infrastructure for better market systems. The infrastructure in EADD 

showed the potential of improved environmental impacts, and this could apply to DTMA as 

well as future BMGF projects. 

 

The results show that project donors and implementers can also adjust the processes step in the 

logical framework to alter outputs, outcomes and impacts – and to choose which outputs, 

outcomes and impacts will be monitored and used to evaluate project performance. To achieve 

long-standing positive outcomes for communities, environmental impacts of project processes 

must be considered alongside to developmental goals. To this end, data collection is vital, and 

the resulting information should be made transparent to the public. This information could 

either justify environmental impacts or provide the needed data to spur environmental 

improvements for on-the-ground projects such as EADD and DTMA.  

 

Furthermore, in making information on environmental performance of projects transparent, 

BMGF could inspire other philanthropic organizations to consider environmental factors in 

project planning (Johnston et al., 2011). As the largest private philanthropic organization in the 

world, it is key that BMGF consider environmental implications in their project processes. If 

they do so, younger and smaller private philanthropic organizations may follow. 

 

All projects considered in this study could continue to benefit from soliciting feedback from 

participants and other on-the-ground stakeholders for improvements as part of the project 

planning process. This allows for project planners to implement improvements – including 

improvements to environmental outcomes of projects – that might otherwise be unanticipated. 

These information channels can be opened in a variety of ways, including by training local 

community members to implement projects, as well as providing local African organizations 

with the financial and organizational capacity to evaluate their own projects. All four of these 

cases involve local communities, which has strengthened and expanded their social and 

environmental impacts. Hence BMGF projects should continue to incorporate community 
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involvement into project processes. Mandates from philanthropic donors in the West may 

ultimately prove to be the most effective way to incorporate local stakeholder involvement in all 

project phases. 

 

Because private foundations often do not pay taxes such as income tax or property tax, some 

consider the federal government to be a donor to these organizations (Brody & Tyler, 2009). In 

this way, governments have a certain amount of jurisdiction over private philanthropic activity. 

Federal governments in East Africa should provide incentives for philanthropic donor 

organizations that consider the environment in project implementation. Vital Signs, in particular, 

has found working with federal governments in East Africa to be a critical factor of success 

(Sara Barbour, personal communication, November 1, 2012). Additionally, by providing positive 

incentives for environmental monitoring and reporting, governments can ensure private donors 

are more likely to begin considering the environment in their project planning. As more donor 

organizations get on board, there is increasing potential to improve environmental outcomes and 

mitigate unintended environmental consequences in international philanthropy. 
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የ2005የአካባቢ ፖሊሲ ጥናት፥ በብዙ ደረጃዎች ያለው የአካባቢ አስተዳደር የኢትዮፕያን 
የአበባ ልማት በሚመለከት ሁኔታ 
 

By Nina Hatch & Lindley Wells 

ኒና ሀች ና ሊንድሌ ዌልስ 
 

Research Highlights 

የጥናቱ ዋና ዋና ጭብጦች 

 

 This chapter examines the social, environmental, and 

economic implications of the Ethiopian floriculture 

sector, and how different forms of regulation can 

mitigate possible environmental threats. 

 The floriculture sector is rapidly growing in Ethiopia, 

providing economic development through job 

creation. 

 Environmental impacts including water pollution have 

emerged as the industry grows physically and 

monetarily. 

 This study considers three possible levels of 

environmental regulation of Ethiopian floriculture: 

state-based regulations, international floriculture 

standards, and industry self-regulation. 

 Each form of regulation has the potential to mitigate 

environmental damage and promote sustainable 

development. 

 In order to create a sustainable floriculture sector, an 

Environmental Impact Assessment should be 

conducted for new floriculture investments.  

 Collaboration between state, international and industry 

stakeholders will further support transparent and 

environmentally responsible floriculture expansion.  

 Finally a “Gold Seal” certification awarded to 

environmentally conscious flower producers could 

better inform international consumers about 

sustainably produced flowers. 

 

 

 ይህ ምእራፍ የኢትዮፕያ የአበባ ልማት ለማህበረሰቡ፣ 

ለአካባቢውና ለሀገሪቱ ኢኮኖሚ  የሚጠውን ጠቃሜታና 

የተለያዩ የአስተዳደር ህጎች በአካባቢ ላይ የሚያደርሱትን 

ተጽኖ ይተነትናል።  

 የኢትዮፕያ የአበባ ልማት በፍጥነት በማደግ ላይ ያለ የግብርና 

ሴክተር ሲሆን  ለብዙዎች የስራ አድልን በመፍጠር የሀገሪቱን 

ኢኮኖሚ እድገት ለማሸሸል አስተዋጽኦ እያደረገ ነው። 

 የኢንዱስትሪዎች መመስረት በአካባቢ ላይ ለሚደርሰው 

ተጽእኖ የውሀን ብክለት ጨምሮ ምክንያት እየሆኑ ነው። 

 ይህ ጥናት የኢትዮፕያን የአበባ ግብርና የአስተዳደር ህጎች 

በሶስት ደረጃዎች ከፍሎ ይመለከታል፡ በሀገር አቀፍ፣ በዐለም 

አቀፍና በኢንዱስትሪ ደረጃ ያለውን  

የአስተዳደር ሁነታ ይመረምራል። 

 እነዚህ ህጎች በአካባቢ ላይ የሚደርሰውን ጉዳት በመቀነስና 

ቀጣይነት ያለው እድገትን በማምጣት ትልቅ አስተዋጽኦ 

ያደርጋሉ። 

 ይህን የአበባ የግብርና ሴክተር ቀጣይነት እድገት አንዲኖረው 

ለማድረግ በአካባቢ የሚደርሰውን ተጽኖ በማጥናት  አዲስ 

የአበባ ግብርና ኢንቨስትመንት መጀመር ያስፈልጋል። 

 ይህን የአበባ ግብርና እድገት ለማስፋፋት በሀገር አቀፍ፣ 

በአለም እቀፍና በኢንዱስትሪ ደረጃ ያሉ የሴክትሩ ባለቤቶች 

ተባብረው መስራት ይኖርባቸዋል። 

 በመጨረሸም የጎልድ ሲል የሰርቲፊኬት ሸልማት ለአበባ 

አምራቾች ሸልማት በሚሰጥበት ጊዜ ለአለም አቀፍ አበባ 

ተጠቃሚዎች ስለሚመረቱት አበባዎች ቀጣይነት 

ሁኔታ  ማሳወቅ አለበት። 
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Environmental Policy Update 2012: Multilevel Environmental 

Governance - The Case of Ethiopian Floriculture 
 

By Nina Hatch & Lindley Wells 

 

Executive Summary 

 

The Ethiopian Floriculture sector began in 1997 with just two flower farms, but has grown to 

more than 80 operational flower farms in the country today. The rapid growth of the industry is 

due to a variety of factors such as a mild climate, government support, proximity to the global 

market, ease of transportation, favorable investment laws and incentives, and abundant and 

cheap labor. As the floriculture industry grows, it has positively impacted employment in 

Ethiopia, creating roughly 70,000 jobs at the local level, making a large contribution to the 

improvement of livelihoods, food security, and reduction of poverty. The industry continues to 

grow physically and monetarily, however as it grows on such a large scale, there are concerns 

about potential environmental impacts such as water pollution from fertilizer and pesticide use. 

 

Using a comprehensive literature review, interviews via email and phone, as well as Geographic 

Information Systems (GIS) analysis this chapter responds to the research questions: What are the 

social, environmental, and economic implications of the floriculture sector in Ethiopia?, and How might different 

levels of regulation improve the environmental outcomes of the industry? 

 

This study looked at three levels of regulation: state-based regulation, international regulation by 

investors and buyers, and industry-based self-regulation. Each of these three sets of actors is 

currently focused primarily on the economic growth and development of the floriculture 

industry in Ethiopia today. However, they each also take into account the potential for 

environmental sustainability in the industry.  

 

The intent of this study was to create policy recommendations for the Ethiopian Government 

and relevant stakeholders to promote environmental sustainability while also preserving the 

economic development floriculture brings to Ethiopia. This study suggests it would be beneficial 

to conduct an Environmental Impact Assessment on the floriculture industry. Additionally it is 

essential to improve the collaborative relationship between the state government, international 

actors, and the Ethiopian Horticulture Producer Exporters Association. Finally, the floriculture 

industry would benefit from developing a “Gold Seal” certification (a label targeted at 

international flower consumers) awarded to companies reaching Gold Level Code of Practice 

standards. 
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Environmental Policy Update 2012: Multilevel Environmental 

Governance – The Case of Ethiopian Floriculture 
 

By Nina Hatch & Lindley Wells 

 

Introduction 

 

Ethiopia’s floriculture industry has surpassed most African nations historically engaged in 

floriculture (EHPEA, 2007). In 2006, the annual income of Ethiopian floriculture reached $104 

million. This year revenues are predicted to exceed $200 million (EHPEA, 2012). Ethiopia is 

best known for the cultivation of numerous types of roses, but also grows Gypsophila, 

Hypericum, Limonium, Carnation, Statice, Chrysanthemum, Allium, Carhamus, Lilies, Freesia, 

and Geranium (FloraCulture International, 2012; Embassy of Ethiopia, n.d). These flowers are 

produced in greenhouses around Addis Ababa and the Great Rift Valley for export to Holland, 

Germany, and the United Kingdom, as well as Russia, Japan, Scandinavia, Middle Eastern 

countries, and the United States to a lesser extent (EHPEA, 2007). The sector is one of the top 

five foreign exchange earners in Ethiopia, and will likely continue to bring in more income as 

usable land increases (EHPEA, 2007). 

 

Floriculture is the “discipline of horticulture concerned with the cultivation of flowering and 

ornamental plants for gardens and floristry” (Getu, 2009). The production and export of cut 

flowers has brought great economic development to Ethiopia, and the industry served as the 

centerpiece of the late Prime Minister Meles Zenawi’s development strategy (Ethiopian Press 

Agency, 2012). It has created 70,000 jobs, the majority of which are held by women (Tamrat, 

2011). However the environmental consequences of floriculture, particularly due to the 

widespread use of pesticides and chemical fertilizers, are significant (Getu, 2009).  

 

This study investigates the environmental, social, and economic implications of commercial 

floriculture in Ethiopia, with a specific focus on how different levels of institutional regulation 

(national laws, international standards, and industry-based self-regulation) can incentivize more 

ecologically and socially responsible flower production practices. Through a review of literature, 

case studies, and Geographic Information Systems (GIS) analyses, the study aims to make 

relevant policy recommendations to increase the benefits and decrease the negative impacts of 

floriculture in Ethiopia. 
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Area of Focus 

 

The majority of floriculture greenhouses are located in towns surrounding the capital city of 

Addis Ababa and throughout the Ethiopian Rift Valley, a region that lies between the Ethiopian 

Plateau to the north and the Somalian Plateau to the south (Figure 1).  

 

The rapid growth of the floriculture industry in Ethiopia is due to a variety of factors including: 

a suitable climate for flower production, significant government support, favorable investment 

laws and incentives, proximity to global markets, ease of transportation, and abundant and cheap 

labor (Henshaw, 2006; Getu, 2009; Gebreeyesus & Iizuka, 2010; Embassy of Ethiopia, n.d). One 

factor making Ethiopia an especially ideal climate for growing flowers is its varied elevation, 

which creates both tropical and subtropical zones. Additionally, Ethiopia’s abundant water 

supply makes it an ideal location for horticulture (Tamrat, 2011). 

 

 
Figure 1. Location of the Ethiopian Great Rift Valley (ESRI, 2012). 
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Background 
 

Industry Growth 

 

Meskel Flower, the first commercial floriculture farm in Ethiopia, was established in 1997 on 

only a few hectares of land (Getu, 2009). Ethio-flora, the second commercial floriculture farm, 

was created later that year (T. Abebe, personal communication, October 31, 2012). Floriculture 

quickly became a booming sector in Ethiopia and between 1997 and 2008, the number of 

functioning flower farms rose to 81 (Figure 2) (Tamrat, 2011). 

 

 
Figure 2. Number of flower farms in Ethiopia (Tamrat, 2011). 

 

The cut flower industry in Ethiopia has emerged as one of the biggest sources of foreign 

exchange earnings in recent years, and the government predicts that in 2013 flower exports will 

overtake coffee exports at a value of one billion U.S. dollars (Ethiopian Flower Export, 2010). In 

2010, 80% of the $250 million of horticultural exports were exports of cut-flowers (Tamrat, 

2011). Figure 3 shows the volume and location of flower exports from 2008-2010. As seen in the 

figure, the Netherlands is the largest importer of Ethiopian flowers. 

 

Economic Impacts of the Industry 

 

Floriculture has positively impacted employment in Ethiopia. The industry has created roughly 

70,000 new jobs, making a large contribution to the improvement of livelihoods, food security, 

and reductions in poverty (Tamrat, 2011). The floriculture sector has created many skilled and 

unskilled jobs at the local level, reaching roughly 50 to 70 jobs per hectare (Embassy of Ethiopia, 

n.d.; Glenn, 2012; Tamrat, 2011). The industry has taken steps to support workers by paying 

them well, and in 2010, the industry began paying wages that were equal to or above minimum 

wage (Tamrat, 2011). In recent years, unions have formed to further protect workers. Many 

workers try to find a job on a farm with a union even if it means reduced wages. Workers value 
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unions because they provide them with health insurance, annual leave, and additional benefits. 

Furthermore, workers who are a part of unions can refuse to work in a greenhouse after it has 

been sprayed for up to three hours to ensure they do not inhale the chemicals (Tamrat, 2011). 

Although there are many benefits for workers to be part of unions, they are not common in the 

floriculture industry; workers risk being fired from their jobs after joining unions because they 

make managers’ jobs more challenging (Gadaa, 2010). 



 

 

 
Figure 3. Location and volume of Ethiopian flower exports from 2008-2010 (Tamrat, 2011). 
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Environmental and Health Impacts of Floriculture 

 

Due to the rapid growth of the floriculture industry, many have become concerned by the 

potential for adverse environmental impacts. Fertilizers and pesticides, used extensively in the 

industry, have been linked to negative environmental and health impacts (Getu, 2009; Gadaa, 

2010). Floriculture companies often build greenhouses along lakesides to facilitate easy irrigation 

systems for their flowers, which threatens the availability and quality of these water resources 

(Jansen & Harmsen, 2011). 

 

Impact on Land and Water Resources  

 

The Central Rift Valley has experienced land-use changes since the 1970s, largely due to 

converting woodland to agricultural land (Reaugh-Flower, 2011). The industrial system of 

floriculture has been one of the driving factors of change in land use. The average size of a 

floriculture company farm is 12.5 hectares (about 30 acres or 0.125 km2) (FloraCulture 

International, 2012). Satellite imagery clearly demonstrates the dramatic visual impact of these 

greenhouse units. On the left of Figure 4 is a satellite image from Google Earth taken from an 

altitude of 10.38 miles. The right hand image, an inset of the left, is an image taken from an 

altitude of 2.7 miles. 

 

 
Figure 4. Left: view of greenhouses in Holota and Menagesha from an altitude of 10.38 miles, Right: zoomed view 

of inset of Holota greenhouse taken from an altitude of 2.7 miles (GoogleEarth, 2012). 

 

Most greenhouses are built in close proximity to water, which has negatively impacted the water 

resources of Ethiopia (Hengsdijk & Jansen, 2006). Many of the lakes in the Great Rift Valley are 

endorheic, meaning they are end points of watersheds that do not drain (Graichen, 2011; 

Ramsar, 1996). These lakes are highly susceptible to damage from the floriculture industry 
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because of the agricultural residue discharges that regularly flow from the greenhouses into the 

lakes (Jansen & Harmsen, 2011; Getu, 2009). 

 

Fertilizer Use  

 

Fertilizers are used in many different forms of agriculture to increase the level of crop 

production by adding nutrients to the soil that benefit the growth of plants (Federal 

Environmental Protection Authority, 2012a). However, they are often harmful to the 

environment (Getu, 2009). The only alternative to chemical fertilizers is the use of organic 

methods, which can be timely and costly, but less harmful to the environment (Pimentel, 

Hepperly, Hanson, Douds, & Seidel, 2005). 

 

In the floriculture industry, fertilizer demand is especially high due to the year-round production 

of flowers (Hengsdijk & Jansen, 2006). Dutch fertilization standards for roses cultivated under 

artificial light require 1,190 kilograms of nitrogen (N) per hectare, and 280 kilograms of 

potassium (K) (Hengsdijk & Jansen, 2006). Crops do not absorb all the fertilizers that are 

applied, and much of the excess fertilizer runs off into the Rift Valley Lake water systems 

(Federal Environmental Protection Authority, 2012a). The residue of these fertilizers can cause 

water pollution, eutrophication of fresh waters, and increased nitrate concentrations in ground 

and surface waters (Federal Environmental Protection Authority, 2012a). The long-term use of 

inorganic fertilizers can also be detrimental to the soil because it can kill nitrogen-fixing bacteria 

and other beneficial organisms (Pimentel et al., 2005). As a result, more fertilizers are applied 

each year to make up for the loss of natural microorganisms and micro-nutrients (Getu, 2009).  

 

Additionally, fertilizer use can have negative health implications. The excessive use of nitrates 

has been linked to the blood disorder methemoglobinemia, commonly known as blue-baby 

syndrome, which occurs when people drink water that is contaminated with excess nitrates 

(Federal Environmental Protection Authority, 2012a; Getu, 2009; World Health Organization, 

2012). Excess nitrates interfere with the oxygen carrying capacity of the blood, and have also 

been suspected as a carcinogen (World Health Organization, 2012). 

 

Pesticide Use  

 

Floriculture is prone to pests, weed attacks, and fungal diseases; therefore, pesticides are widely 

used to reduce pest and disease pressure (Hengsdijk & Jansen, 2006). However, less than 0.1% 

of applied pesticide reaches the target pest, while the other 99.9% is a pollutant to the 

environment, much of which leaches into water bodies (Getu, 2009; Pimentel, 1995; Sabik, 

Jeannot, & Rondeau, 2000). Target pesticides kill many beneficial flora and fauna, which 

normally help kill other pests, pollinate plants, and build organic matter in soil (Pimentel, 2005; 

Getu, 2009). Frequent use of pesticides can also lead to health problems. Chronic health effects 

such as cancers, reproductive disorders, and birth defects have been linked to pesticides 



Environmental Policy Update 2012 

 42 

(Andersen et al., 2008; Haylamicheal & Dalvie, 2009; Winchester, Huskins, & Ying, 2009). 

Pesticide residues can also accumulate in fish and aquatic organisms, threatening food chains and 

human health alike (Hengsdijk & Jansen, 2006). 

 

In 2009-2010, Wageningen University conducted water quality research at three sampling sites 

near a floriculture complex built next to Lake Ziway in the Rift Valley. Two sites were sampled 

in 2009 and one in 2010. They tested for 200 pesticides and found 30 with concentrations of 0.1 

µg/l or higher, five of which are classified as high-risk pesticides (Table 1) (Jansen & Harmsen, 

2011). Furthermore, concentrations of some of the pesticides were occasionally above 

thresholds where negative impacts on water organisms can be detected (Jansen & Harmsen, 

2011).  

 

Health and Social Impacts  

 

Many are interested in the health of workers and growers in the floriculture sector. In recent 

years, the industry and governmental agencies have taken steps to make floriculture farms safer 

work environments, because a sick worker is both a direct and indirect cost to the grower. Many 

companies believe in providing and enforcing the use of protective gear when spraying 

chemicals (Nigatu, 2010; Tamrat, 2011). Supplying protective gear is obligatory as to protect the 

workers as best they can; additionally, many growers have chemical vendors conduct training 

sessions about the proper application of chemicals (Tamrat, 2011; Nigatu, 2010). If the workers 

do have health problems there are several medical personal at a nearby hospital in Ziway who 

serve flower farm employees and their families for free (Tamrat, 2011).  

 

Opportunities for Environmental Regulation 

 

Given the environmental impacts associated with commercial floriculture, regulation has the 

potential to improve these negative implications (Getu, 2009). The majority of the literature on 

the floriculture industry has focused on the environmental impacts themselves (Hengsdijk & 

Jansen, 2006; Getu, 2009; Tamrat, 2011; Jansen & Harmsen, 2011). This study instead focuses 

on regulation of the floriculture sector for environmental sustainability. 
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Table 1: Pesticides detected in the outflow water of a greenhouse on Lake Ziway. 

Compound 
Registered 

Pesticide 
Concentration (µg/l) Risks 

Bitertanol  0.8  

Boscalid Yes 2.6  

Bupirimate Yes 0.19  

Caffeine  Detected Moderate toxicity 

Carbendazim  0.5 Slight toxicity 

Clofentezine Yes 0.1 Slightly hazardous 

Cyprodinil  0.05 Slight toxicity 

3, 5-dichloroaniline  Detected  

Diethyltoluamide  0.06 Slightly hazardous 

Dimethomorf Yes 0.09 Slight toxicity 

Dodemorf  0.13  

Endosulfan-sulfate Yes 0.06  

Ethirimol  0.32  

Fenamiphos  0.08 Highly Hazardous 

Fenamiphos-sulfone  0.01 High-Risk Pesticide 

Fenamiphos-sulfoxide  0.07 High-Risk Pesticide 

Fenarimol  0.4 Slightly hazardous 

Fenhexamid Yes 0.08 Slight toxicity 

Fenitrothion Yes 0.16 High-Risk Pesticide 

Fludioxonil  Detected Slight toxicity 

Flusilazole  Detected Slight toxicity 

Hexythiazox  0.09 Slight toxicity 

Imidacloprid Yes 0.3 Moderately Hazardous 

Iprovalicarb  0.38 High-Risk Pesticide 

Lufenuron  0.02  

Metalazyl Yes 0.18 Moderately Hazardous 

Methiocarb  0.04 High-Risk Pesticide 

Methoxyfenozide  0.5  

Oxamyl  0.01 High-Risk Pesticide 

Piperonyl-butoxide  0.02 Moderate Toxicity 

Profenofos  Detected High-Risk Pesticide 

Profenofos metabolite Yes Detected High-Risk Pesticide 

Propamocarb Yes 0.38  

Pyraclostrobin  0.15  

Spiroxamine Yes Detected Moderately Hazardous 

Tetraconazole  Detected High-Risk Pesticide 

tetradifon  0.4 Slight Toxicity 

Thiophanate-methyl  0.05 High-Risk Pesticide 

Tributyl phosphate  Detected Slight toxicity 

Triadimefol  0.1 Moderately Hazardous 

Triadimefon Yes 0.16 High-Risk Pesticide 

Trifloxystrobin  0.34 Slight Toxicity 

Triforine  0.1 High-Risk Pesticide 

Tris(2-chloroethyl) phosphate  Detected  

  (Source: Adapted from Jansen & Harmsen, 2011) 

Note: The following pesticides were detected in 2009 sampling: Acetamiprid*, Azoxystrobin*, Bisphenol A, 

Diuron-metabolite, Etoxazol, Iprodione*, Linuron, Methomyl,  Tebufenpyrad* (* denotes registered pesticide). 
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Methods 
 

This study began with a comprehensive literature review gathering information pertaining to the 

floriculture industry in Ethiopia from academic journal databases. Email and telephone 

interviews with individuals from the Horn of Africa Regional Environment Center (HoAREC), 

Wageningen University and Intermon Oxfam, and the Ethiopian Horticulture Producer 

Exporters Association (EHPEA) further informed the analysis. Graphic Informational Systems 

(GIS) analyses, using data from Esri and DIVA-GIS, helped to visually illustrate floriculture 

company locations as well as export destinations.  

 

As shown in Figure 5, this study looked at the growth and investment laws and environmental 

regulations at three different levels – state-based environmental laws, international 

environmental standards, and industry self-regulation – to explore how each of these potential 

sources of environmental regulation could best promote sustainable development in the 

Ethiopian floriculture sector.  

  

 
 

Figure 5. Regulation opportunities for environmentally sustainable floriculture. 
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Results 

 

State-based Regulation of the Floriculture Sector 

 

Although the floriculture industry is not directly regulated by the Ethiopian Government, many 

policies and laws have a hand in indirectly regulating the industry, including investment laws, and 

water, fertilizer, and pesticide policies. 

 

Growth and Investment Incentives 

 

The Government of Ethiopia actively promotes and supports the floriculture sector (Gray, 

2007). The government aids the industry by providing tax exemption for inputs, tax holidays, 

and leases of land with basic infrastructure, electricity, and water (Embassy of Ethiopia, n.d.; The 

Embassy of Japan in Ethiopia, 2008). As a result of this backing, the floriculture industry has 

grown dramatically. 

 

In Ethiopia, investment, in general, has grown in recent years, and as a result, the government 

has created laws to regulate it. Investment Proclamations 84 and 280 regulate investment 

activities (Damtie & Bayou, 2008). These Proclamations state that in order for organizations to 

undertake any commercial activity, they must first acquire an investment license. In the case of 

commercial floriculture operations this license allows greenhouse managers to engage in foreign 

activities and investments. In order to obtain a license, the applicant must provide information 

about the intended investment activity, investment capital, investment area, the kind and size of 

the intended production or service, and the number of jobs the investment will create (Assefa, 

2008; Damtie & Bayou, 2008). Ultimately, these licenses can be taken away if the applicant 

provides false information, attempts to transfer the permit, fails to renew their permit, misuses 

their permit, or engages in illegal activity (Damtie & Bayou, 2008). As the sector grows, the 

Ethiopian government aims to expand its production and exportation of flowers so they can 

play a leading role in international markets (T. Abebe, personal communication, October 31, 

2012).  

 

Environmental Regulations 

 

Environmental Impact Assessment Proclamation. The Environmental Impact Assessment 

Proclamation, brought into law in 2002, has the potential to regulate the floriculture industry. An 

Environmental Impact Assessment (EIA) is a legal procedure that requires industry and new 

development plans to be assessed for specific social, socio-economic, environmental, political, 

and cultural impacts before they begin (Environmental Policy of Ethiopia, 1990; Damtie & 

Bayou, 2008). The goal of an EIA is to promote sustainable development and a good quality of 

life by mitigating the negative aspects and enhancing the positive effects of a project (Damtie & 

Bayou, 2008). 
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Under the EIA Proclamation a project manager will receive a fine between 50,000 and 100,000 

birr ($2,754 to $5,509) if they do not complete an EIA before commencing a project or if they 

make a false presentation in the EIA study report, potentially resulting in substantial costs for 

growers (Damtie & Bayou, 2008). However, because the Proclamation is in its early stages, it is 

often poorly enforced (Assefa, 2008). When faced with the prospect of losing investors due to 

stricter environmental regulations that come as a result of an EIA, the government has enforced 

the Proclamation much less vigorously (Assefa, 2008). For some, EIAs are seen as merely a 

bureaucratic hurdle that blocks economic growth and development in general (Damtie & Bayou, 

2008).  

 

In regards to the floriculture industry, the Proclamation has not been enforced and therefore no 

EIA has been used to assess the environmental safety of the industry. Indeed, international 

investors in the floriculture industry have been drawn to Ethiopia at least in part due to its low-

cost labor and weak environmental laws (Embassy of Ethiopia, n.d.). The lack of EIA 

requirements to date may be due to the economic benefits the industry brings to the country: the 

Ethiopian government has tried to make it as easy for investors to start businesses, and therefore 

does not necessarily require an EIA. In the short term, not doing an EIA and receiving 

investments in industries seems very profitable. Yet in the long term, industries such as the 

floriculture industry, may cause major environmental damage, which could negatively impact the 

environment and society as a whole (Damtie & Bayou, 2008).  

 

Water Policy. Ethiopia’s water system is threatened by human activities such as pollution and 

water scarcity (Assefa, 2008). The floriculture industry puts significant pressure on the water 

resources of the Rift Valley Lakes, by drawing water for irrigation as well as releasing wastewater 

containing pesticide and fertilizer residue back into lakes (Jansen & Harmsen, 2011). 

Additionally, as previously mentioned, many of the lakes near floriculture greenhouses are 

endorheic (Ramsar, 1996), which can be problematic because of high levels of water pollution.  

 

The main policy regulating Ethiopia’s water resources, enforced by the Ministry of Water 

Resources (MoWR), is the Water Resources Management Policy, ratified in 1999 (The Federal 

Democratic Republic of Ethiopia, 1999). Its goal is to “enhance and promote national efforts 

towards the efficient, equitable, and optimum utilization of the available Water Resources of 

Ethiopia for significant socioeconomic development on a sustainable basis” (The Federal 

Democratic Republic of Ethiopia, 1999). This policy states that, “every Ethiopian citizen shall 

have access to sufficient water of acceptable quality to satisfy basic human needs” (Assefa, 

2008). It develops water quality criteria as well as legal limits for pollution. It also ensures that 

water bodies are protected from waste water pollution discharged by industries (The Federal 

Democratic Republic of Ethiopia, 1999). MoWR encourages EIAs regarding water use and 

pollution. Although the Ministry is set up to enforce the Water Resources Management Policy, 
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the lakes in Ethiopia remain a common property resource, property owned collectively and 

accessed openly by all (Assefa, 2008).  

 

Fertilizer Policy. Fertilizers are one of the largest inputs in the floriculture industry. In the early 

1990s, the free market controlled fertilizer imports and use (Yamano & Arai, 2010). There was 

an enormous increase in fertilizer consumption, from 49,996 tonnes in 1993 to 78,443 tonnes in 

1997 (Yamano & Arai, 2010). The demand for fertilizer is expected to continually increase due 

to the growth in agricultural extension programs (Federal Environmental Protection Authority, 

2012a). Additionally, as the floriculture industry in Ethiopia grows, large amounts of fertilizer 

use will continue to be used (Federal Environmental Protection Authority, 2012a). 

 

Fertilizer policies in Ethiopia regulate the storage and packaging of fertilizers but not the 

volumes used (Yamano & Arai, 2010). The Water Resources Management Policy has pollution 

standards for fertilizer residue in greenhouse wastewater. In 2012, the Government conducted 

an EIA on fertilizer use because of its known environmental impacts (Federal Environmental 

Protection Authority, 2012a). Although this EIA was not conducted specifically on the 

floriculture industry, because fertilizers are one of the main inputs of the industry, this EIA may 

have an indirect impact on the industry although it is too early to know what this impact will be 

(Federal Environmental Protection Authority, 2012a). 

 

Pesticide Policy. Chemical pesticides are widely used in the floriculture industry. Most of the 

pesticides used in Ethiopia are imported, with three thousand tonnes imported annually, at a 

total value of roughly $20 million USD (Federal Environmental Protection Authority, 2012b). 

Figure 6 shows the dramatic 520% increase in the value of Ethiopian pesticide imports since 

1997. 

 

 
Figure 6. Pesticide import value in Ethiopia 1993-2011 (FAOSTAT, 2012). 
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A relevant law pertaining to pesticide regulation use is the Pesticide Registration and Control 

Proclamation 674/2010. Many of the pesticides used in the floriculture industry have been 

registered, but as seen previously in Table 1, there are many pesticides in use in Ethiopia that 

have not been registered by this Proclamation. The Proclamation states that “no pesticide shall 

be registered unless the efficacy, safety and quality is tested under field or laboratory conditions 

and approved by the Ministry” (Federal Democratic Republic of Ethiopia, 2010). It also states 

that the Ministry will authorize the registration of a pesticide when “the pesticide does not cause 

human and animal health hazards when handled and applied in accordance with the 

instructions…the residue of the pesticide is not persistent or toxic and the benefits outweigh the 

risks of use under local socio-economic conditions” (Federal Democratic Republic of Ethiopia, 

2010). Pesticide registration can also be re-evaluated and recalled. The law also regulates the 

packaging, labeling, advertising, transport, disposal of the registered pesticides, and occupational 

safety measures that employers must follow. Any person that does not follow this proclamation 

will be punished with possible imprisonment and a large fine. Pesticide residue pollution is 

further regulated both under the Water Resources Management Policy and the Environmental 

Pollution Control Proclamation (Federal Environmental Protection Authority, 2012b).  

 

Ultimately the Ethiopian Government has many environmental laws in place that have the 

potential to regulate the floriculture industry to promote the sustainability of the sector. Yet 

because the government is focused on the growth of the floriculture industry, these laws may be 

overlooked due to the increased costs associated with environmentally sustainable production. 

Recognition of the lack of enforced state-level environmental standards has fueled the 

emergence of alternative forms of environmental regulation and oversight. 

 

International Regulation of the Floriculture Sector 

 

International investment has played a pivotal role in the growth of the floriculture industry in 

Ethiopia (Helder & Jager, 2006). Additionally, because the majority of flowers are exported, 

increased consumer demand for sustainably produced flowers has had an indirect impact on 

environmental regulations in the industry.  

 

Growth and Investment: Ethiopian-Netherlands Partnership 

 

The Dutch government has acknowledged the growth of floriculture in Ethiopia, and therefore 

is committed to preserving and protecting this sector through a public-private partnership 

program (Gray, 2007). The partnership was started in 2006 with monetary support from the 

International Research Program of the Netherlands Ministry of Agriculture and the Nature and 

Food Quality (Helder & Jager, 2006; MPS, 2012). Both Wageningen University Research Center 

and the Ethiopian Horticulture Producer Exporter Association helped to spur this partnership 

(Helder & Jager, 2006). 
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The mission of this partnership is “to create a competitive, demand driven, self-sustaining, and 

innovative horticulture sector that is well connected in international networks” (Helder & Jager, 

2006). Additionally, the mission focuses on the importance of environmentally and socially 

friendly production as well as positively impacting the local, regional, and national economic 

development (Wageningen University, 2010; Jimma University ICT Computing Team, 2011). On 

an international level, the partnership aims to create a strong international reputation for the 

Ethiopian horticulture sector as well as strengthen the cooperation between Ethiopia and the 

Netherlands (Humphries & Oene & Jager, 2006). The mission statement was created as a result 

of on-site visits, interviews, and observations, and was reviewed and validated by senior staff 

members in the floriculture sector, fruits and vegetable sector, and the EHPEA (Helder & Jager, 

2006). 

 

Both the mission statement and initiatives set in the agenda were created in hopes of preserving 

and further supporting the growth of the Ethiopian horticulture sector. This partnership 

provides a unique opportunity for Ethiopia to be supported and protected monetarily and 

internationally (Gebreeyesus & Iizuka, 2010). Because the Netherlands is the largest importer of 

Ethiopian flowers, it is in their best interest to keep this sector growing (Tamrat, 2011).  

 

Environmental Regulations: International Market Standards 

 

The Dutch government has also promoted initiatives to help improve the environmental 

sustainability of the industry through a market-based approach (Helder & Jager, 2006). They 

increase awareness of the supply chain and help to create cost-effective, sustainable, and socially 

acceptable forms of production (Helder & Jager, 2006). Consumers have become increasingly 

concerned with the environmental and social impacts of floriculture production due to media 

pressure, social pressure, and NGO campaigns (CBI Market Information Database, n.d.; Rikken, 

2010). The Netherlands, Supermarkets, and NGOs took initiatives for market labeling and 

certification programs to address this concern, and these schemes are now institutionalized 

under the EU (Gebreeyesus & Sonobe, 2012). 

 

Two broad types of international regulatory certification schemes currently exist: the business-

to-business certification scheme, a marketing tool between the producer and the EU buyer 

(Rikken, 2010), and consumer certification schemes, which are labels for environmentally 

sustainable production that target consumers (CBI Market Information Database, n.d.).  

 

Business-to-business Certifications. Business-to-business certifications address the 

environmental concerns of the industry, but are not marketed to the consumer (CBI Market 

Information Database, n.d.). The three certification schemes most relevant to Ethiopian 

floriculture are the International Code of Conduct, Global Good Agricultural Practice 

(GlobalGAP), and Milieu Project Sierteelt (MPS) (CBI Market Information Database, n.d.). 
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The International Code of Conduct (ICC) is a general certification scheme developed in 1998 by 

European Union NGOs and trade unions (CBI Market Information Database, n.d.). It creates 

standards for sustainable production of cut flowers and better working conditions. This includes 

giving workers a living wage, banning child labor, allowing work unions, creating health and 

safety standards, and reducing pesticide use (CBI Market Information Database, n.d.). The 

standards created in the ICC are integrated into other EU certification programs (CBI Market 

Information Database, n.d.). 

 

In 2003, GlobalGAP was created by a coalition of large European 

supermarket chains (Rikken, 2010). It creates voluntary standards 

for a wide range of products such as fruits and vegetables, flowers 

and ornamentals, and coffee and tea (Gebreeyesus & Sonobe, 2012). This certification program 

includes sustainability values, but is relatively undeveloped in the flower market (CBI Market 

Information Database, n.d.). 

 

In 1995, the Milieu Project Sierteelt (MPS), or “Floriculture 

Environmental Project” was created by the Netherlands to 

encompass food safety, labor, and environmental concerns while 

offering products and services that relate to the environment, quality assurance, and social 

aspects at a national and international level (Rikken, 2010). This allows horticulture companies to 

profile themsleves as socially responsible firms for their customers, the governement and 

society” (MPS, 2012). Although this program was established in the Netherlands, it is well-

known worldwide. The Dutch promote this certification because it fosters environmental and 

social sustainability as well as creates financial advantages for complying companies (CBI Market 

Information Database, n.d.). 

 

Within MPS, there are many different certification schemes. MPS-ABC is 

the environmental certification with threee qualifications: A, B, and C, with 

A being the most environmentally-friendly cultivation (CBI Market 

Information Database, n.d.). These certifications are awarded based on the 

use of pesticides, fertilizers, and energy (MPS, 2012). To date, fifteen 

Ethiopian floricultre companies have reached the MPS-A level of 

certification (MPS, 2012). MPS-GAP is a program of certification based on 

the requirements of retailers. This is the equivilant of the GlobalGAP program (Rikken, 2010). 

MPS-Socially Qualified (MPS-SQ) is a social certification program that requires good working 

conditions for workers (MPS, 2012; CBI Market Information Database, n.d.). MPS-Quality is the 

certification where produceers assure consistant quality of their products to their buyers (CBI 

Market Information Database, n.d.). Finally, once a grower meets all of the certification 

standards above, they receive the MPS-Florimark Production certification. This is the top 

sustainability and quality level a floriculture producer can attain (MPS, 2012).  
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Consumer Labeling Schemes. A second international source of environmental regulation of the 

floriculture sector is a consumer-labeling scheme, used to inform consumers about the 

production and source of the flowers they purchase (Rikken, 2010). These labels are printed on 

the product packaging to inform consumers (CBI Market Information Database, n.d.). The three 

major flower labels are the Fair Flowers Fair Plants (FFP) label, Flower Label Program (FLP), 

and the Fairtrade Labeling Organization, Max Havelaar (FLO) label (Rikken, 2010). 

 

The Fair Flowers Fair Plants (FFFP) is an environmental and social labeling 

scheme that is based on both the ICC and the MPS-A (Rikken, 2010). The goal 

of this label is to create a uniform global standard for the floriculture indsutry to 

regulate pesticide use, energy use, and working standards (CBI Market 

Information Database, n.d.). This consumer label requires companies to meet 

the MPS-SQ and the MPS-A, and if the company complies with both, a FFFP 

label is attached to their product to guarantee a high level of environmental and social standards 

(Fair Flowers Fair Plants, n.d.; Rikken, 2010). The FFFP requires an initial audit of the company, 

and then regular reporting to ensure that they are meeting the criteria (Fair Flowers Fair Plants, 

n.d.). 

 

The Flower Label Program (FLP) is a labeling scheme that was created in 1996, 

but has still not been fully established in the floriculture market (Rikken, 2010). 

Only 3% of the cut flower market is FLP-certified (CBI Market Information 

Database, n.d). Although this number is low, this labeling scheme is successful in 

creating social standards based on the ICC as well as environmental standards 

(CBI Market Information Database, n.d.). The companies that follow the FLP 

are able to sell their products with the FLP label (Rikken, 2010). 

 

The final labeling program that applies to the floriculture industry is the 

Fairtrade Labeling Organization, Max Havelaar, (FLO), which was created in 

1997 (Rikken, 2010). This label system creates social ‘fairtrade’ standards. This 

mostly involves protecting and benefitting workers by certifiying that farms have 

good and safe working conditions and workers receive decent wages (Rikken, 

2010). Environmental standards of this fair trade label are much less specific 

(CBI Market Information Database, n.d.). Importers must pay a 10% fair price premium on top 

of the export price for this FLO (CBI Market Information Database, n.d.). 

 

These marketing schemes are all still young for the floriculture industry. A recent study showed 

that only 10% of flower consumers are aware that sustainable flowers are sold in shops, and few 

know how to recognize sustainable grown flowers or know where to buy such a product 

(Rikken, 2010). Most social and environmental standards of the sector are also not 

communicated to consumers. The most prominent certification labels, MPS and GlobalGAP are 

not communicated at all, while the FLO, FLP, and FFFP are communicated but are both less 
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rigorous and less well known (Rikken, 2010). In some cases products with the FLO, FLP, and 

FFFP certification do not necessarily reach the store carrying the label (Rikken, 2010).  

 

Furthermore, the pricing schemes of these certifications are not representative of the label or 

certification. Certified and labeled products, other than FLO, are priced the same as regular 

products (Rikken, 2010). This is because the labeling organizations want to make them equally 

accessible to consumers (Rikken, 2010).  

 

Setting standards for sustainable flower cultivation is a domain that is still under development 

and review. Several countries have set standards for flowers such as the MPS, ICC, and 

GlobalGAP, but these have been set primarily for business-to-business use, meaning that the 

certification does not reach the consumer (Rikken, 2010).  

 

Industry-based Self-Regulation 

 

In response to the development of standards and labels, many flower export groups have taken 

initiatives to develop Codes of Practice addressing market requirements on sustainable standards 

(EHPEA, 2011). In Ethiopia, the Ethiopian Horticulture Producer Exporters Association was 

established in 2002 to both promote the expansion of the horticulture sector as well as address 

the environmental sustainability of the sector (EHPEA, 2012).    

 

Growth and Investment: EHPEA History and Background 

 

The EHPEA is a non-profit and non-governmental organization made up of 78 members with a 

mission to promote and safeguard the sustainable competitive position of the Ethiopian 

horticulture sector within the global market (EHPEA, 2012). The EHPEA has a number of 

strategic activities, which include representing the sector, facilitating market access and linkage, 

supporting the implementation of the responsible production practices that protect employees 

and the environment, organizing, supporting, and delivering capacity-building activities for 

members, and forming partnerships and networks with stakeholders. (EHPEA, 2012). Currently 

90% of the sector companies are members of the EHPEA, and the organization hopes that in 

the future the other 10% will become members. The benefits from doing so include ease in 

negotiation with the government, representation in the global market, and technical assistance 

(T. Abebe, personal communication, October 31st, 2012). The member companies are clustered 

in several towns surrounding Addis Ababa as well as in the Rift Valley (Figure 7). 

 

Businesses engaged in the production of flowers, fruit, and vegetables make up the EHPEA. 

Membership is open to anyone, and the only criterion is that the business has to be a producer 

and exporter (T. Abebe, personal communication, October 31st, 2012). Most businesses 

approach the EHPEA about membership and hear about it from embassies or the EHPEA 

website (T. Abebe, personal communication, October 31st, 2012).  
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Figure 7. Location of EHPEA member floriculture companies (EHPEA, 2012). 
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As the EHPEA grows, they are increasingly concerned with the industry’s impact on the 

environment. Mr. Abebe noted in an interview that when spraying chemicals, only 1-3% are 

released into the open air. Recently the industry has begun to promote biological controls and 

the use of beneficial insects in place of using pesticides, both for economic (cost-savings) and 

environmental (chemical reduction) reasons (T. Abebe, personal communication, October 31st, 

2012). 

 

Environmental Regulation: EHPEA Code of Practice 

 

The EHPEA Code of Practice is the result of an initiative to introduce a voluntary system of 

continuous professional and technical development, monitoring, and self-regulation into the 

sector (EHPEA, 2011). In 2007, the EHPEA took on the challenge of developing and managing 

the Code of Practice for the export flower sector in Ethiopia. In developing the Code, the 

association considered the industry’s responsibility to implement sustainable practices, create 

safe working conditions and safeguard employees, protect the local economy, remain 

competitive in the international market place, and implement good agricultural practices. 

Individuals from the private sector, civil society, and the EHPEA developed the Code. The 

association focused on analyzing existing market labels and codes relating to sustainable flower 

production, reviewing relevant Ethiopian legislation regarding sustainable management, 

evaluating other countries experience with implementing Codes, and holding farmer and 

stakeholder workshops to define the methodology for implementation and management of the 

Code (EHPEA, 2011).  

 

The EHPEA Code of Practice creates a basic outline for sustainable flower production within 

the Ethiopian context. Figure 8 below shows the framework for sustainable development in the 

floriculture sector, recognizing the various groups involved.  

 

 
Figure 8. Framework for sustainable development of the Ethiopian floriculture sector (EHPEA, 2011). 
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To be a member of the EHPEA, farmers must comply to the Code of Practice and strive to 

maintain consumer confidence in the floriculture sector. They must also minimize negative 

impacts on the environment, conserve nature and wildlife, implement pest management, use 

natural resources efficiently, take a responsible attitude towards worker and consumer health, 

provide appropriate working conditions, and respect the local community (EHPEA, 2011). 

 

Farms receive their Code Accreditation through verification from a reputable verification body 

approved by the EHPEA. A farm seeking accreditation must provide relevant and verifiable 

evidence of compliance with the requirements of the Code level for which they are seeking 

accreditation. Each farm is audited annually by an external accredited entity and based on the 

results of the audit, the external entity will issue a certificate of accreditation or will advise the 

EHPEA that the farm is not fully compliant. The EHPEA works with all auditors and 

stakeholders to ensure that a uniform standard of auditing is implemented. Additionally, all 

auditors are selected and appointed by the EHPEA to ensure the consistency and fairness of 

audits. Each farm is responsible for applying and paying for the audit service on an annual basis, 

and once the application is processed the audit is conducted. All criteria are audited thoroughly 

and are graded on a scale. Once the audit is complete, the farm receives a written copy of the 

audit report and the decision of whether the farm meets the standards (EHPEA, 2011).  

 

There are three levels of the Code of Practice: the Bronze, Silver, and Gold. Figure 9 depicts 

specific requirements for each level of the Code of Practice. To become a member of the 

EHPEA, a company must comply with the Bronze level Code of Practice (T. Abebe, personal 

communication, October 31st, 2012). In 2011, the Ethiopian government made the Bronze level 

mandatory by law for all floriculture companies in Ethiopia (Ethiopian Flower Export, 2011; T. 

Abebe, personal communication, October 31st, 2012). The Code seeks to compliment the Laws 

of Ethiopia but does not substitute for the law (EHPEA, 2011). 

 

In an interview with Mr. Abebe from the EHPEA, he noted that a few companies have recently 

made the Silver Level, which is very promising for the EHPEA as a whole. The Silver Level sets 

internationally recognized standards, such as the MPS, for good agricultural practices, protection 

of the environment, and responsible employment practices (Rikken, 2010). The Gold Level sets 

high standards and challenges the farm to aim beyond sector benchmarks. Farms at the Gold 

Level will be required to engage in corporate social responsibility, conservation, product quality 

management, and sector development into their business (EHPEA, 2011). 



Environmental Policy Update 2012 

 56 

Figure 9. Specific requirements of the bronze, silver, and gold levels of the Code of Practice (EHPEA, 2011). 

 

When a company complies with the Code and continues to strive to reach for the Silver and 

Gold levels, it shows not only respect for the environment, but also a commitment to the long-

term development of Ethiopia (T. Abebe, personal communication, October 31st, 2012). Figure 

10 depicts that a company is proactive when they move from the Bronze level to the Silver and 

Gold levels of the Code of Practice.  

Gold Level 

 Shows compliance with silver and bronze level 

 Greenhouses that have reached this level are challenged to get involved with corporate 
social responsibility projects, conservation, and product quality 

 Work on a project that will directly benefit the farm, community or the environment 

 Has more communication with the EHPEA 

 Required to train employees more thoroughly 

 Are capable of achieving a fair trade label 

Silver Level 

 Shows compliance with bronze level 

 More focus on implementing good agricultural practices 

 Production must be safe, ethical, and green 

 Must be more proactive than reactive in terms of sustainable practices 

 Ensure pest management is achieved with a minimum use 

 Use water responsibly  

 Proactive in regards to waste management 

Bronze Level 

 Must have basic management systems in places that ensures planning, monitoring, and 
evaluation of key sustainability issues 

 Each month the greenhouse must measure, document, evaluate its performance on water 
and energy consumption, and pesticide and fertilizer use 

 Must have assessed risks related to environmental and occupational health  

 Cannot store or purchase any un-registered pesticides as per the Ethiopian Pesticide 
Registration and Control Proclamation 
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Figure 10. Levels of EHPEA floriculture standards (Adapted from EHPEA, 2011). 

 

The EHPEA seeks to continue to encourage further development of the Code of Practice as 

well as facilitate capacity-building programs to help farmers comply with the Code. In the future, 

the EHPEA is committed to supporting the implementation of the Code, achieving international 

recognition, evaluating audit services, and organizing training by EHPEA and specialists for 

stakeholders. The EHPEA also continues to work toward establishing a positive relationship 

with the Ethiopian government to communicate and collaborate on enforcing the Bronze level 

Code of Practice (EHPEA, 2011).  

 

Discussion 

 

The primary goal of national, international, and industry actors involved in Ethiopian floriculture 

today is to promote the growth of the floriculture industry. While there is a strong emphasis on 

growth, each actor has a vested interest in the environmental sustainability of the sector. The 

Ethiopian government has created many environmentally focused laws, and recognize that 

natural resources are at the basis of the economy (Environmental Policy of Ethiopia, 1990). The 

international actors in the floriculture industry have also created market standards, certifications, 

and labels to regulate the environmental implications through a market-based approach. Finally, 

the EHPEA Code of Practice addresses the environmental concerns of the floriculture industry 

which helps to promote sustainable production. Although each level of regulation focuses on the 

environment, each actor has different strengths in making the floriculture industry sustainable, 

and when these different regulatory levels collaborate, overall environmental sustainability may 

be achieved for the floriculture industry in Ethiopia. 

 

State-based Regulation: Ethiopian Government 

 

The Ethiopian government hopes to expand its production of flowers so that they can play a 

more pivotal role in the global market (T. Abebe, personal communication, October 31, 2012). 
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Yet, the state has a vested interest in protecting the environment, and through the creation of 

the Environmental Policy of Ethiopia, the state hopes to  
 

“improve and enhance the health and quality of life of all Ethiopians and to promote sustainable 

social and economic development through the sound management and use of natural, human-

made and cultural resources and the environment as a whole so as to meet the needs of the 

present generation without compromising the ability of future generations to meet their own 

needs” (Edwards, 2010).  
 

The government created protection policies and laws, and are additionally required to look at the 

impact of development projects on society and the environment through EIAs (Damtie & 

Bayou, 2008; Assefa, 2008). Through the sustainable management of environment and natural 

resources, the Ethiopian Government hopes social and economic conditions will greatly 

improve. 

 

While the Ethiopian Government has made a concerted effort to protect the environment, an 

EIA was not completed regarding the floriculture industry. Furthermore the Ethiopian 

Government has not made a law that directly regulates the floriculture industry, but they have 

created laws and conducted EIAs that monitor chemical inputs. For example, pesticides are 

regulated under the Pesticide Registration and Control Proclamation 674/2010, which gives the 

Ministry the power to register pesticides for use and regulates their production and disposal 

(Federal Environmental Protection Authority, 2010b; Federal Democratic Republic of Ethiopia, 

2010). Fertilizers are not regulated by a specific law, but the Government conducted an EIA to 

monitor their use (Federal Environmental Protection Authority, 2010a). The pesticide and 

fertilizer residue that collects in the water ways is regulated by the Water Resources Management 

Policy, ratified in 1999 (The Federal Democratic Republic of Ethiopia, 1999). 

 

The greatest strength of the Ethiopian Government is its potential to enforce more stringent 

regulations, which could lead to multiple benefits. By regulating pesticides and fertilizers, water 

quality is inherently regulated. Collaboration between the Ethiopian Government and the 

EHPEA would be the most effective way to facilitate this regulation. A partnership has already 

begun to form between these two groups. The Bronze level Code of Conduct, initially 

formulated by the EHPEA, has become the law of the land in Ethiopia (T. Abebe, personal 

communication, October 31, 2012; Ethiopian Flower Export, 2011). The EHPEA encourages 

members to reach higher compliance levels of the Code of Conduct, and if the Government 

showed support for this goal, the industry could attain higher level of sustainability. 

 

International Regulation: Ethiopian-Netherlands Partnership 

 

Because the industry relies on the international market for investment and exportation, there is 

an inherent need for collaboration between actors in the floriculture industry and actors abroad. 

The Netherlands has a vested economic interest in Ethiopia and therefore is committed to 

preserving and promoting the sector. The partnership emphasizes the importance of both 
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environmentally and socially friendly production as well as positive economic development 

(Helder & Jager, 2006).  

 

In order for the sector to grow economically, the Netherlands recognizes that the sector must 

become more sustainable in its practices. The Netherlands has promoted environmental 

standards through the creation of certification programs and market labels for the industry 

(Rikken, 2010). These labels focus on environmentally and socially friendly production in the 

floriculture industry (CBI Market Information Database, n.d.). 

 

The strength of the international regulatory system is that it has served as a saftey net for the 

sector, both providing monetary support and a stable outlet for Ethiopian flower products. As 

consumer awareness around sustainable practices increases, it becomes ideal to start promoting 

and advertizing certification and market labels at the consumer level. Currently only 10% of 

consumers are aware that sustainable flowers are sold in shops, and few know how to recognize 

sustainably grown flowers or know where to buy such a product (Rikken, 2010). It is imperative 

that these labels are communicated effectively in order to preserve this partnership, promote 

economic growth and environmental sustainabilty of the sector.  

 

One of the ways that consumers could more easily recognize sustainable products is if 

international groups interact with the EHPEA and standardize market labels. The Silver level 

Code of Conduct is currently the equivilant of receiving an MPS certification (T. Abebe, 

personal communication, October 31, 2012), but if these labels were one in the same it would be 

easier for producers, importers, and consumers to understand the production system of the 

flower. For example, the creation of a “Gold Seal” by the EHPEA for the products of 

companies that reach the Gold level Code of Practice would indicate to importers and 

consumers that this product is sustainably grown at the Gold level. Furthermore, currently 

certified or labeled flowers, with the exception of the Fairtrade Labelling Organization Max 

Havelaar, do not receive higher prices in the supermarket, and therefore may be seen as a burden 

to Ethiopian growers (Rikken, 2010). If these growers saw the financial benefits from receiving 

higher prices for their goods, they would be more eager to attain certification levels in 

environmental sustainability. 

 

Industry-based Self-Regulation: EHPEA 

 

The rapid growth of the EHPEA shows the growing interest in the association and its value 

(EHPEA, 2012; T. Abebe personal communication, October 31, 2012). The EHPEA has 

prioritized the protection of the environment while simultaneously promoting sector growth and 

membership (T. Abebe personal communication, October 31, 2012). Because there is such a 

direct influence of the EHPEA on members, these member companies will have the most direct 

impact on preserving the environment. The EHPEA Code of Conduct promotes environmental 

sustainability in the sector through the Bronze, Silver, and Gold levels (EHPEA, 2011). While 
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the Bronze level is required by law, the EHPEA hopes that more companies will make efforts to 

reach higher standards; thus far, few companies have reached the Silver standard, and no 

companies to date have reached the Gold standard.  

 

Due to the EHPEA’s direct connections with member companies, they have the most potential 

to implement successful and effective industry standards. Encouraging companies to reach the 

Silver and Gold standards will provide positive examples for other companies and encourage 

them to also reach the higher levels.  

 

Policy Recommendations 

 

This research has revealed a number of opportunities to decrease the negative environmental 

impacts and increase the benefits of floriculture in Ethiopia. Each level of governmental 

regulation offers specific strengths to help address the environmental sustainability of the 

floriculture industry. 

 

The following three policy recommendations emerge from this research: 

 

 The Ethiopian government should consider requiring EIAs on incoming floriculture 

companies to more deeply understand the environmental degradation that has happened 

over the past ten years and to prevent further degradation in the future.  

 

 Collaboration and communication amongst the EHPEA, the Ethiopian government, and 

international actors has the potential to lead to more effective regulation and industry 

self-governance to increase environmental sustainability.  

 

 The EHPEA should consider developing a Gold Seal, which companies will receive 

upon reaching the Gold level Code of Conduct, which will be used to inform 

international consumers of the most sustainably-produced flower and therefore provide 

incentive for companies to reach the Gold Level. 
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የ2005 የአካባቢ ፖሊሲ ጥናት፡ የአዝእርትና አካባቢ ግንኙነት  ከሃራ በታች ባሉ የአፍሪካ 

አገሮች 
 

By Nicholas J. Papanastassiou 

ኒኮላስ ጅ. ፓፓናስታሲዩ  
 

Research Highlights 

የጥናቱ ዋና ዋና ጭብጦች 

 

 This chapter examines the environmental 

requirements and environmental impacts of major 

crop systems in Sub-Saharan Africa (SSA). 

 The chapter focuses on maize, legume, and sweet 

potato/yam crop systems. 

 Pre-harvest constraints such as poor soil fertility 

throughout SSA cause yield reductions between 50% 

and 75% in all three crop systems. 

 Disease infection during production causes up to 78-

80% yield losses in maize and legumes, and impacts up 

to 100% of sweet potatoes. 

 Post-harvest storage losses, often caused by pests and 

pathogens, can be up to 30% of harvest in maize and 

50% of dry matter in legumes and yams. 

 The judicious use of agrochemicals, increased use of 

improved crop varieties, and proper storage methods 

can substantially improve yields and reduce losses 

across all three crops. 

 Opportunities for improvement in agricultural 

productivity throughout SSA include:  

 Education of farmers on best practices 

 Development of markets for farming inputs 

such as fertilizers 

 Research to fill remaining knowledge gaps.  

 

 

 

 ይህ ምእራፍ ለአካባቢ የሚያስፈልጉ ሁኔታዎችንና ከሃራ በታች 
ባሉ የአፍሪካ አገሮች ውስጥ ያለውን የአዝእርት የአዘራር 
ስልትና በአካባቢ ላይ የሚያደርሰውን ተጽእኖ ያሳያል። 

 ምእራፉ በቦቆሎ፣ በጥራጥሬና በስኳር ድንች ምርት ዙሪያ ላይ 
ያተኩራል። 

 ከመሰብሰባቸው በፊት ያሉት አስቸጋሪ ሁኔታዎች ለምሳሌ 

የአፈሩ ለም አለመሆን  ከ 50%  እስከ 75%  የሶስቱንም 
አዛእርት ምርት ቀንሶታል። 

 ከ 78-80% ላለው የበቆሎና የጥራጥሬ  ምርት መቀንስ 

በሸታዎች ምክንያት ሲሆኑ ነገር ግን በስኳር ድንች ምርት ላይ 

የሚደርሰው ጉዳት  እስከ 100%  ሊይደርስ ይችላል። 

 ተባዮች፣ ባክተሪያና ቫይረስ የመሳሰሉት ደግሞ  እህሉ 
ተሰብስቦ ከተቀመጠ በኋላ የሚያደርሱት ጉዳት በቦቆሎ ላይ 

እስከ 30% ሲደርስ በጥራጥሬና በስኳር ድንች ምርት 

ላይ  እስከ 50%  ይደርሳል። 

 ጥንቃቄ ያለው የግብርና መድሃኒቶችን  አጠቃቀም፣ 
የእዛእርቱን ዝርያ ማሻሻልና አግባብ ባለው መልኩ ማስቅመጥ 
በሶስቱም ሰብሎች ያለውን ምርት ማሳደግ ይቻላል። 

 ከሃራ በታች ያሉ የአፍሪካ አገሮችን የግብርና  ምርት ለማሳደግ 
የሚረዱ ነገርች፡ 

 ገበሬዎችን ማስተርማር 

 ለግብርና የሚያስፈልጉ የገብያ ምርቶችን ማሳደግ 
ለምሳሌ ማዳበሪያ 

 የእውቀት ጉድለት ያለባቸውን ቦታዎች ለመሙላት 
ጥናት ማድርግ። 
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Interactions in Sub-Saharan Africa 
 

By Nicholas J. Papanastassiou 

 

Executive Summary 

 

Over 200 million people throughout Africa are chronically hungry or malnourished. Low crop 

yields throughout the continent are a key contributing factor: cereal yields in Africa are 40% 

below that of the developing world average. This low productivity is caused in part by 

environmental constraints. Overcoming constraints and ameliorating negative environmental 

effects associated with crop production is a critical step in Africa’s development.  

 

The research question addressed by this chapter is: What are the critical resource requirements and 

impacts of major crop systems in Sub-Saharan Africa, and what known mitigation and adaptation strategies are 

available to address them? Based upon an in-depth literature review of peer-reviewed articles, 

papers, and reports from major agricultural research organizations and scientists, this chapter 

presents an overview of crop-environment interactions for maize, legumes, and sweet 

potatoes/yams.  

 

Crops in Africa face poor soil fertility as a common pre-harvest constraint. This has caused yield 

reductions of up to 48% in maize in Tanzania, over 50% for yams in Nigeria, and losses of up to 

75% in legumes. Many farmers, especially those growing legumes and yams, do not have access 

to fertilizers to overcome this. Many crops also face disease infection during production: downy 

mildew causes up to 80% yield losses in maize, leaf spot causes up to 60% yield losses in 

legumes, and the sweet potato feathery mottle virus infects up to 100% of sweet potatoes. 

Finally, all of these crops face poor post-harvest storage conditions. During storage, farmers in 

Kenya routinely lose 15-30% of their maize harvest, and legumes and yams can both lose 50% 

or more of their nutritional and economic value due to spoilage, pests or pathogens.  

 

Given these findings, investments by able stakeholders should be directed at increasing the use 

of agricultural best practices in as highlighted in this chapter, such as judicious agrochemical use 

and improved storage methods. Furthermore, international institutions have a role in addressing 

current and future food insecurity in Africa by increasing research on potential best practices 

where there are research gaps, educating farmers on how to correctly implement best practices, 

and developing markets for agricultural inputs so that farmers have access to consistent and 

reliable supplies. With a coordinated, focused, and informed effort, stakeholders from farmers to 

governments could dramatically improve the state of agricultural production throughout Africa.  
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Environmental Policy Update 2012: Crop-Environment 

Interactions in Sub-Saharan Africa 
 

By Nicholas J. Papanastassiou 

 

Introduction 

 

Over 218 million people in Africa live in situations of chronic hunger and malnutrition, and this 

number could increase beyond 600 million by 2050, given Africa’s projected rates of population 

growth (FAO, 2009). Food security on the continent needs to increase, and one solution is 

through increased agricultural productivity. In a region such as Africa, where cereal yields are 

two-and-a-half times below that of the developing world average, this solution could provide 

dramatic benefits (FAO, 2009). At the same time, many rural households have an intimate 

relationship with the environment, meaning that farmers must take care to mitigate the 

environmental impacts of crop production and the methods used to raise productivity. As such, 

the question becomes: What are the critical resource requirements and impacts of major crops in Sub-

Saharan Africa, and What known mitigation and adaptation strategies are available to address them?  

 

The crops that this research addresses include maize, legumes, and sweet potatoes/yams. The 

crop production system is the primary unit of analysis. According to the International Rice 

Research Institute, a cropping system is defined as “[comprising] all cropping patterns grown on 

the farm and their interaction with farm resources, other household enterprises and the physical, 

biological, technological and sociological factors or environments” (IRRI, 1978). The main 

components of the system that this research examines include the pre-production, production, 

and post-production stages of each crop and the environmental constraints and impacts 

involved at each stage. In Africa, the 33 million small farms totaling less than two acres comprise 

80% of all farms on the continent (FAO, 2009). Therefore, the majority of these crop systems 

take place in a smallholder context, as opposed to the large, industrialized systems of many 

Western nations that take advantage of large economies of scale.  

 

This research uses an in-depth literature review of recent scientific studies and publications to 

answer its question. Sources include articles found on scholar databases such as Scopus and Web 

of Science, publications from international research institutions such as the Consultative Group 

on International Agricultural Research (CGIAR) centers, and interviews with experts in the 

specific crop systems studied. The main CGIAR centers are the International Food Policy 

Research Institute (IFPRI), the International Maize and Wheat Improvement Center 

(CIMMYT), and the International Potato Center (CIP).  
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Historical Context 

 

Many crops throughout Africa have experienced significant gains in production since 1961. 

Maize increased from 17.5 million tonnes in 1962 to over 63.5 million tonnes in 2010, an almost 

four-fold increase. Yam production increased even more, from 7.5 million tonnes in 1962 to 

45.5 million tonnes in 2009, a six-fold increase. Sweet potato production increased almost five-

fold, although production remains fairly low at 15.2 million tonnes compared to maize and yams. 

The production of pulses, a subset of legumes, increased by only about 50% and at less than 1 

million tonnes, is the least produced category of crops (FAOSTAT, 2012).  

 

This increased production has caused increased environmental degradation as a result of poor 

practices used by farmers. Their use of monocropping and lack of fallow cropping have resulted 

in soils leached of nutrients. Increases in the harvested land area for agriculture (Figure 2) have 

caused cropland conversion from grasslands and forests. This has led to increased levels of 

erosion, that itself leads to further nutrient leaching when heavy rains come. Increased irrigation 

has led to falling water tables (Killebrew & Wolff, 2010). These impacts have contributed to the 

fluctuating or stagnant yields shown in Figure 3.  

 

Maize, sweet potatoes/yams, and legumes are extremely important to subsistence farmers in 

Africa, as well as to the African economy as a whole. Small-scale farmers are responsible for 

about 90% of Africa’s total agricultural production, and agriculture accounts for between 30-

40% of Africa’s gross domestic product. Investments in agriculture contribute to growth by 

increasing farm wages, while at the same time decreasing food prices regionally; the associated 

real income effects are powerful in reducing poverty (IFPRI, 2009). 
 

 
Figure 1. Production of key staple foods in Africa (FAOSTAT, 2012). 
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Figure 2. Area harvested of key staple foods in Africa (FAOSTAT, 2012). 

 

 
Figure 3. Yield (hectogram/hectare) of key staple foods in Africa (FAOSTAT, 2012). 

 

Key Research Institutions 

 

The main institutions that conduct research on crops in developing countries are the CGIAR 

centers, which are 15 research organizations that collaborate on agricultural research. Those 

especially relevant to this study are IFPRI, CIMMYT, and CIP. Regionally, the International 

Institute of Tropical Agriculture (IITA) has an important presence in Africa. Nationally, state-

based research organizations, such as the Zambian Agriculture Research Institute (ZARI), are 

essential for crop development. 
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These key research institutions, summarized in Table 1, have similar goals and missions, often 

focused on increasing farm productivity and developing technical innovations: 
 

 The International Food Policy Research Institute (IFPRI) does not focus on any one or 

two crops, but instead conducts general food policy research in a global context. Their 

focus is, however, on developing countries, and they are instrumental in creating national 

policies and strategies for sustainably meeting food needs in their target countries 

(IFPRI, 2012). 
 

 The International Maize and Wheat Improvement Center (CIMMYT) focuses on 

sustainably increasing the productivity of maize and wheat systems, primarily through 

the use of biotechnology, traditional agronomy, and agricultural extensions (CIMMYT, 

2012). It specifically played a large role in the development of maize hybrids in Malawi. It 

was regionally present in the late 1970s, but increased its investment in the region 

dramatically after the establishment of a research station in Zimbabwe in 1985 (Smale et 

al., 2010).  
 

 The International Potato Center (CIP), a root-and-tuber research-for-development 

institution, combines rigorous research with technical innovations. Their program, the 

Sweetpotato for Profit and Health Initiative, has a goal of reaching 10 million 

households across 17 countries in the next ten years. They focus on sweetpotatoes as a 

means of increasing vitamin A in the diets of African children (CIP, 2012). 
 

 The International Institute of Tropical Agriculture (IITA) works to find solutions for 

hunger, malnutrition, and poverty through collaboration with partners to enhance crop 

quality and productivity (IITA, 2012). The IITA played a role in maize development in 

West Africa in the 1970s, when it developed open-pollinated varieties that combined 

both high yields and resistance to rust and blight. 

 

 The Zambian Agriculture Research Institute (ZARI)’s mission is to provide cost-

effective, quality support to farmers in Zambia, using technology to improve crop and 

soil quality in the country (ZARI, 2012).  
 

Lastly, though not a research institution in the same sense as the organizations above, the Bill 

and Melinda Gates Foundation (BMGF) additionally supports agricultural research in developing 

countries. The Foundation’s goal is to reduce hunger and poverty for millions of farm families in 

Sub-Saharan Africa, with investments typically focused on small, rural farmers with the intent of 

helping them grow and sell more food. The Gates Foundation Agricultural Development 

initiative is the largest division of the BMGF Global Development Program (BMGF, 2012).  
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Table 1: Summary of major agricultural research institutions. 

Name Type Mission Notable 

Initiatives 

Date 

Founded 

IFPRI International Create national 

policies and strategies 

for sustainably 

meeting food needs 

2020 Vision; 

Country 

Development 

Strategy 

1973 

CIMMYT International Sustainably increase 

the productivity of 

maize and wheat 

systems 

Global Maize 

Program; Global 

Wheat Program 

1943 

CIP International Solutions to hunger, 

poverty, and 

degradation of natural 

resources 

Sweetpotato for 

Profit and Health 

Initiative 

1971 

IITA Regional Find solutions for 

hunger, malnutrition, 

and poverty 

Yam Improvement 

for Income and 

Food Security in 

West Africa 

1967 

ZARI National Provide cost-effective, 

quality support to 

farmers 

Food Crop 

Diversification 

Support Project 

2003 

 

Methods 

 

This literature review uses scholarly papers from databases and search engines including Google 

Scholar and Scopus, as well as the following websites: CIMMYT, African Development Bank, 

World Bank, FAOSTAT, UNEP, Millennium Ecosystem Assessment and IPCC. Searches used 

combinations of the following terms: maize, legumes, sweet potatoes, yams, developing world, 

Sub-Saharan Africa, cultivation, soil fertility, constraints, land, pollution, small-holder, 

environment, environmental impacts, biotic, drought, climate change, natural resources, yield 

gap, pollution, and storage, among others. The methodology also includes searching for sources 

that are identified as central works and examining relevant lists of works cited.  

 

Specifically, the focus of this research is on maize, legumes, and sweet potatoes/yams. While 

millet and sorghum, wheat, and rice are all critically important crops in Africa, they are not 

included in the scope of this research. The three crops this paper examines provide a good 

representation of the environmental constraints and impacts of crop production, as well as the 

current adaptation strategies and potential best practices to raise yields while limiting the 

environmental impacts.  

 

The three reviews below highlight crop-environment interactions for each crop at three stages of 

the crop value chain: pre-production (e.g. land clearing), production (e.g. soil, water, and input 
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use), and post-production (e.g. waste disposal, transport and storage). At each stage this research 

emphasizes environmental constraints on production (e.g. poor soil quality, water scarcity, crop 

pests, etc.) and also environmental impacts of crop production (e.g. soil erosion, water depletion, 

pest resistance, etc.). Adaptation strategies refer to currently practiced management techniques 

used by farmers to overcome the relevant environmental constraints. Best practices refer to key 

recommended approaches for overcoming environmental constraints and minimizing 

environmental impacts in different crop production systems. 

 

Results 

 

Crop 1: Maize and the Environment 

 

Maize is the staple crop for smallholder production and consumption in many parts of Africa. In 

Lesotho and Zambia, where maize is typically grown on small parcels without the use of 

purchased inputs, maize accounts for more than 50% of calories consumed daily by the average 

household (FAOSTAT, 2010).  

 

Briefly, the key environmental constraints to maize production in SSA include: 

 Pre-production 

o Land availability & site suitability 

 Production 

o Poor soil fertility 

o Drought 

 Post-production 

o Crop pests 

 

Key adaptation strategies to these constraints include: 

 Pre-production 

o Intensification  

o Adoption of new seed varieties 

 Production 

o Soil fertility management, including biological (legumes) and chemical (fertilizer) 

interventions 

o Development and dissemination of drought-resistant varieties  

 Post-production 

o Improved storage (metal silos) 

 

Maize Production Systems 

 

In Africa, maize is primarily grown by smallholder farmers, typically in monocrop systems in 

rain-fed areas. Average yields throughout Africa in 2010 were 2,300 kg/ha (Figure 4) 
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(FAOSTAT, 2010). Although the area of maize has continued to increase worldwide, the grain 

yield per unit land area has leveled and potentially begun to decrease (Waddington et al., 2006). 

 

 
Figure 4. Maize yield in SSA, 2000 (You et al., 2000). 

 

Pre-production of Maize 

 

Land Constraints: Maize production throughout Africa increased from 17.5 million tonnes in 

1962 to over 63.5 million tonnes in 2010, an almost four-fold increase. Much of this increase in 

production comes from a doubling in the area harvested for maize in Africa from 15.5M ha in 

1961 to 30.9 M ha in 2010 (FAOSTAT, 2012): in East Africa, the area harvested for maize grew 

by 151%.  

 

Adaptations: Common adaptations by farmers to land constraints are converting non-

agricultural land to land used to produce maize, and raising yields on current cropland. As much 

as 55% of new agricultural land in Africa was developed though deforestation between 1975 and 

2000, while the other 45% was converted from non-forest natural vegetation (Brink and Eva, 

2009). Farmers who intensify and increase fertilizer usage, use fallows and intercropping 

methods, and transition to higher-yielding varieties of seeds can increase yields in the face of this 

constraint. 

 

Environmental Impacts: Runoff, erosion, and soil degradation are negative impacts of 

agricultural expansion and intensification. Land runoff from agriculture, together with 
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atmospheric deposition, accounts for about 90% of the phosphorous and 94% of the nitrogen 

input in Lake Victoria, Africa’s largest lake by area (Odada et al., 2004). In South African 

streams, fertilizer runoff contributes about 50% of nitrogen and phosphorous pollution 

(Nkwonta and Ochieng, 2009). 

 

Erosion and lost vegetative cover have caused the depletion of nutrients and organic matter in 

African soils and have contributed to stagnation in the growth of maize yields to around 1 ton 

per hectare from the 1980s to the early 2000s. Degraded land in Ethiopia has caused 

productivity losses that range from an estimated 2% to 6.8% of agricultural GDP (Yesuf et al., 

2005). 

 

Best Practices: The judicious use of fertilizers, fallow cropping, and intercropping with 

leguminous species are best practices for readying land to grow maize. The Ethiopian 

Environmental Protection Authority (EPA) has identified broadcast, row, side placement, 

perforated, and liquid methods of fertilizer application as the most appropriate practices for soil 

fertility management (Federal, 2004). These policies are all geared towards raising soil nutrient 

levels while minimizing costly fertilizer purchases.  

 

Recycling crop residues also benefit the soil; however, in many Sub-Saharan African smallholder 

farming systems, villagers often completely remove crop residues from fields for fuel or animal 

feed, and often do not apply any manure (in part because it is also a source of fuel) (Admasu, 

2009).  

 

Seed Constraints: Maize production relies heavily on the use of hybrid seeds to raise yields, 

which are more responsive to inputs, and often more resistant to drought and pests. However, 

farmers must replace these seeds every year, as their hybrid vigor declines on an annual basis. 

Slow turnover of maize is particularly an issue in southern and eastern Africa – in Ethiopia for 

example the average age of varieties planted was 14 years in 1998. In Kenya in 2010, 48% of 

maize area was devoted to planting a seed variety that was derived from one released in 1986 

(Smale et al., 2011) indicating that slow turnover is a persistent and ongoing issue. Yields in 

Kenya from 1986 to 2010 decreased by 21% (FAOSTAT, 2010).  

 

Adaptions: The most direct solution to seed-related constraints is to increase the adoption 

among farmers of new seed varieties. Adoption rates vary widely throughout Africa, from 60% 

in West and Central Africa, to 96% in Zimbabwe. Often access to markets, high seed and input 

prices, and uncertainty of future supply limit the adoption of these seeds. Many international 

research organizations are currently conducting research on how to improve hybrid maize 

varieties in Africa (CIMMYT, 2012; FAO, 2009; Smale et al., 2011). 

 

Environmental Impacts: There are not any quantified environmental impacts from using new 

seed varieties that emerge from the literature review. However, increasing yields on current land 
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grown for maize through the use of new seed varieties could reduce the pressure for agricultural 

expansion, as well as the needs for fertilizer, pesticide, and fungicide use. 

 

Best Practices: The most direct solution is to increase the development and adoption among 

farmers of new seed varieties. 

 

Production of Maize 

 

Poor Soil Fertility: Other than drought, soil fertility is the greatest constraint to maize 

production in Africa. Of the acreage that produces the majority of South Africa’s maize, 25% is 

susceptible to wind erosion, and more than 5M acres are seriously acidified (Goldblatt, 2010). In 

Tanzania, the effects of soil erosion have reduced maize yields by 15-48% (Lal et al., 2003). 

Diminished organic matter content and vital nutrients produce unfavorable growing conditions, 

and poor soil quality constrains maize varieties that are highly responsive to fertilizer inputs. 

Depleted African soils have caused maize yields to stagnate since the 1980s. 

 

Adaptions: Maize accounts for 40% of fertilizer use in sub-Saharan Africa (Smale et al., 2011). 

However, many smallholder farmers do not use any fertilizers at all. Throughout Africa, the 

average dose is only 17 kg/ha, compared to 100 kg/ha and 270 kg/ha in developing and 

developed countries, respectively. More than 50% of applied nitrogen fertilizers are not 

assimilated by plants (Foulkes et al., 2009); however, field experiments in the Aludeka and 

Emuhaya regions of Western Kenya increased maize yields by 1.1 and 1.3 ton/ha, respectively, 

with full fertilization rates of 100 kg/ha of nitrogen, phosphorous, and potassium (Tittonell et 

al., 2008). 

 

Additionally, researchers in Malawi that performed experimental intercropping with legumes, 

while simultaneously reducing chemical input use to half-fertilizer rates, found that they can 

sustain previous yields and reduce yield variability from 22% to 13% (Snapp et al., 2010). In 

Zambia, maize yields under F. albida, a leguminous tree, reached 4 tonnes per hectare compared 

with 1.3 tonnes per hectare outside the canopy (Gilbert, 2012). Additionally, average returns to 

labor are five times higher across maize systems intercropped with macuna, groundnut, 

pigeonpea, tephrosiaa, and soyabean (Sauer and Tchale, 2009). Organic fertilizers, such as crop 

residue and manure, also increase maize yields. However, in Ethiopia and other parts of Africa, 

crop residues and manures are exhaustively removed from the fields in order to provide feed for 

animals and fuel for households (Admasu, 2009).  

 

Environmental Impacts: Excessive and improper fertilizer use can have many negative 

environmental impacts. Soil organic carbon levels have been reduced from repeated inorganic 

fertilizers being used by farmers. This reduces soil fertility, deteriorates soil structure, increases 

erosion and nutrient runoff, and reduces the biomass cover. (Admasu, 2009) Additionally, it can 
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cause algal blooms on surface waters and high nitrate concentrations in drinking water, possibly 

leading to certain cancers (Federal, 2004).  

 

Conversey, the impacts of organic soil fertility management strategies are overall positive in 

terms of adding nutrients and matter back into the soil. Field experiments with intercropping 

Macuna, a legume, with maize increased clay, organic matter, total N, and available P by 14-8, 

27-25, 50-43, and 70-83%, respectively, as compared with the  control group (Shave et al., 2012). 

Maize-cowpea systems are present in Zimbabwe, and maize-pidgeon pea systems are widely 

practiced by farmers in Malawi, eastern Zambia, and Mozambique. Compared to non-

intercropped maize, maize-cowpea system crop yields in Madziwa, Zimbabwe were 22% higher 

in experimental studies in 2011 (Thierfelde et al., 2012).  

 

Best Practices: Notably, there is growing evidence that chemical fertilizers and organic soil 

amendments are not merely substitutes, but also complement one another in important ways. 

For example, in field experiments the use of optimal combinations of applied fertilizer for 

monocropped maize in Malawi (approximately 80 kg N/ha and 31 kg P/ha) was associated with 

yields of 4.2 tonnes/ha. However yields reached 5.7 tonnes/ ha in the same area when 

researchers applied 69 kg N/ha and 37 kg P/ha in a legume/maize intercrop system – and 

furthermore the polyculture system resulted in double the phosphorous uptake in maize over 

optimal fertilizer levels in the monocropped system (Akinifesi et al., 2007). Adding fertilizer to 

an experimental intercropped system with semiperennial legumes in Malawi led to efficiency 

gains of greater than 100% (Snapp et al., 2010). 

 

Therefore, fertilizer use in tandem with soil fertility management practices will yield the greatest 

results. When using fertilizers, farmers should first increase the organic matter and nutrient 

content of the soil. When they apply inorganic nutrients on soils depleted of soil organic matter, 

much of the applied nutrient leaches away or is otherwise unavailable to plants (Solomon et al., 

2000). It is not until there is a greater than 3% carbon content in the soil that marginal returns to 

fertilizers become significant (Marenya and Barrett, 2009). 

 

Water Constraints: High on the list of reported farmer constraints is drought, which affects 

rainfed lowland and rainfed upland production systems that support 48 million rural poor in 

Asia and produce 16 million tonnes of maize (Gerpacio and Pingali, 2007). In Africa, about 22% 

of mid-altitude or subtropical maize and 25% of lowland tropical maize growing regions are 

affected by drought (Cairns et al., 2012).  

 

Despite being drought-constrained, maize is water-efficient relative to other major crops. Maize 

needs only around 850 liters of water per kilogram of grain production (with 2-4 irrigations) 

compared with 1,000 l/kg for wheat grain (1-3 irrigations) and over 3,000 l/kg for rice grain (Ali 

et al., 2008). 
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Adaptations: There is very little irrigated maize production in Africa. Therefore, for smallholder 

farmers, the most feasible solution is to adopt seeds with increased drought resistance. For both 

temperate and tropical regions in Africa, drought-resistant varieties have increased yields by 

between 73 and 146 kg per ha per year (Campos et al., 2004). 

 

Environmental Impacts: There are not any quantified environmental impacts of using seeds with 

drought resistance that emerge from the literature. However, reducing losses from drought 

would reduce the pressure for agricultural expansion. 

 

Best Practices: Investing in research to develop drought-resistant seeds and varieties could have 

a high return on investment. The Drought Tolerant Maize for Africa initiative by the CIMMYT 

is working to develop appropriate seeds (CIMMYT, 2012).  

 

Biotic Constraints: Downy mildew can cause yield losses of up to 80% in tropical regions. 

Turcicum blight can cause yield losses of 15-20% in tropical, mid-altitude regions. Grey Leaf Spot 

can cause losses of 30% in Africa when infection is present and the maize crop flowers. Leaf 

damage from Armyworms can reduce yields by 10%. Other pests of significance include stem-

borers and the parasitic weed Striga (Pingali and Pandey, 2000). 

 

Adaptations: In Africa, pesticide, herbicide and fungicide use is low. A United Nations 

Environment Report (2002) found that sub-Saharan Africa accounted for only 5% of global 

pesticide imports.  For many pests, such as downy mildew and blight, the only economic 

solutions for smallholders have been the development of resistant varieties (Pingali and Pandey, 

2000). Striga resistant strains have been developed by researchers and implemented by farmers in 

western Kenya, and an econometric analysis shows that a 1% increase in the adoption of this 

variety would increase maize yields by about 22% (Mignouna et al., 2010) 

 

Environmental Impacts: There are not any quantified environmental impacts of using resistant 

varieties that emerge from the literature. However, reducing losses from biotic constraints would 

reduce the pressure for agricultural expansion and would reduce needs for chemical fungicide 

use. 

 

Best Practices: Intercropping and crop diversification have both been reported to reduce the 

prevalence of weed and insect pests, suggesting agro-ecologically complex systems may be 

effective at controlling pests. Two thousand farmers in western Kenya have experienced 

increased maize yields of 60-70% by adopting maize, grass-strip, and legume intercropping 

systems that both suppress Striga growth and trap stem-borers (Pretty et al, 2003).  
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Post-Production of Maize 

 

Post-harvest Storage Losses: There can be considerable post-harvest losses due to pest 

infestation, often related to the duration of the grain storage. In Kenya, harvest losses range 

from 15-30%, the majority of which are from pests (Bett and Nguyo, 2009). Given the often 

high costs of inputs related to maize production, minimizing post-harvest losses is extremely 

important for smallholders.  

 

Adaptations: In warmer growing climates where maize is stored for longer periods of time, post-

harvest pest control is especially important.  

 

Environmental Impacts: There are not any quantified environmental impacts of storage methods 

that emerge from the literature review. However, reducing post-harvest losses would reduce 

pressures for agricultural expansion, as well as reduce needs for fertilizers, pesticides, and 

fungicides during production.  

 

Best Practices: A critical practice is to ensure that the maize harvest is properly dried and able to 

be stored safely. Maize should be dried to 13-14% moisture content before being stored 

(Paudyal et al., 2001). Once dry, the most effective means of storage for maize is in metal silos, 

which diminish harvest losses to almost zero and can fit inside of a house (Tefera et al., 2011). 

Both the FAO and CIMMYT have successfully disseminated these silos throughout developing 

countries.
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REDUCED ENVIRONMENT STRAINS:  

Reduced losses from biotic pests could lead to reduced 

need for agricultural expansion or fertilizer use. 

INTERCROPPING: Intercropping with 

legumes can improve soil nitrogen content 

Pre-Production 

 

Production 

 

Post-Production 

 LAND: Maize production 

throughout Africa increased from 

15.5 to 30.9Mha from 1961-2010 

SOIL FERTILITY: In Tanzania, soil erosion 

has reduced maize yields by 15-48% 

BIOTIC FACTORS: Downy mildew can cause maize 

yield losses of up to 80% in tropical regions 

 

EXPAND or INTENSIFY:  

Conversion of forests to cropland is 

widespread. Increasing fertilizer use 

and improved seed varieties is an 

alternative to agricultural expansion  

DEFORESTATION AND 

DEGRADATION: 

55% of new agricultural land in 

Africa from 1975-2000 developed 

through deforestation. Annual 

losses from land degradation in 

Ethiopia range from 2-6.8% of GDP 

 

INTENSIFICATION:  

Judicious use of fertilizers, fallow 

cropping, and intercropping with 

leguminous species 

SEED ADOPTION AND COMPLEX SYSTEMS: 

Agroecologically complex systems with pest-

resistant varieties have been effective at controlling 

pests 

SOIL AND NUTRIENT RUNOFF: More 

than 50% of applied nitrogen fertilizers are 

not assimilated by plants. Intercropping 

maize with legumes can increase soil 

nitrogen and improve chemical fertilizer 

uptake when used 

PESTS: In Kenya, the common 

weevil and larger grain borer 

cause post-harvest losses of 20% 

 

 

 

STORAGE: Use of traditional 

granaries or in-house storage. 

 

REDUCED ENVIRONMENT 

STRAINS:  

Reduced losses from biotic pests 

could lead to reduced need for 

agricultural expansion or fertilizer 

use 

 

 

 

 

PROPER STRORAGE: Dry maize to 

13-14% moisture content before 

storing 

Storage of maize in metal silos can 

reduce losses to almost zero 

 

INTERCROP AND MANAGE SOIL:  
Maize-cowpea and maize-pidgeon pea 
systems promise higher yields  
Increase nutrients and soil organic matter 
before applying fertilizers 

 

PEST-RESISTENT SEEDS: Adoption of resistant 

varieties to pests 

1% increase in adoption of Striga resistant varieties 

can increase yields by 22% 

AGROCHEMICAL INPUT USE:  40% of 

fertilizer use in sub-Saharan Africa is used 

for maize 

Table 2: Maize Production Stages and Environmental Interactions. 



Environmental Policy Update 2012 

82 

Crop 2: Legumes and the Environment 

 

Dry beans, peanuts, and cowpeas are the three most important pulses in sub-Saharan Africa, as 

measured by total production. About 4 million tonnes of dry beans, 5 million tonnes of dry 

cowpeas, and 9 million tonnes of peanuts were produced throughout the region in 2010 

(FAOSTAT, 2012), with most of the production coming from East Africa and West Africa, 

specifically. Nigeria, which is the largest producer and consumer of cowpeas, accounts for 61% 

of production in Africa and 58% of production worldwide (FAOSTAT, 2012). Two-thirds of 

total peanut production comes from West Africa.  

 

Briefly, the key environmental constraints to legume production include: 

 Pre-production 

o Soil nutrient availability 

 Production 

o Diseases (leaf spot and southern bean mosaic virus) and pests (aphids, pod-

borers, and weevils) 

 Post-production 

o Storage losses 

 

Key best practices to these constraints include: 

 Pre-production 

o Fertilizer use 

 Production 

o Plant spacing, fungicide use, pesticide use, and improved varieties 

 Post-production 

o Proper storage methods 

 

Legume Production Systems 

 

Legumes in a smallholder context are often intercropped with crops such as maize in order to 

improve yields in the primary crop, and this will likely remain true into the future (Jansa et al., 

2011; Naab et al., 2009; Thierfelde et al., 2012). There is a great variety in the yields of beans, 

from less than 200 kg/ha in Eritrea to over 1,000 kg/ha in Madagascar (Figure 5) (FAOSTAT, 

2008). Cowpea is grown under both rainfed conditions and by using irrigation or residual 

moisture along river or lake flood plains (Dugje et al., 2009). Yields for cowpea of under 500 

kg/ha are lowest in Western Africa, where the majority of production occurs, and are highest in 

mid-Africa at around 750 kg/ha (Included in Figure 6) (FAOSTAT, 2012). Groundnut yields 

throughout Africa range from 700 kg/ha in East Africa to 1,400 kg/ha in South Africa (Figure 

7) (FAOSTAT, 2012). 
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Figure 5. Bean yields in Africa (You et al., 2000). 

 

 
Figure 6. Other pulses yields in Africa (You et al., 2000). 
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Figure 7. Groundnut yields in Africa (You et al., 2000). 

 

Pre-production of Legumes 

 

Soil Nutrient Availability: The lack of soil nutrients is one of the main reasons for the gap 

between average bean yields throughout Africa and yields under optimal conditions (Jansa et al., 

2011). In Rwanda specifically, average yields are 500 kg/ha, but potential yields are as high as 

5,000 kg/ha (Jansa et al., 2011). Optimal growing conditions for beans include light, loamy soils 

that provide the crop with adequate levels of nitrogen (N) and phosphorous (P). Between 40% 

and 50% of bean production areas are affected by moderate to severe P deficiency. Soils that do 

not release enough P to the bean plants during the growing season can cause yield losses of 60-

75% (Jansa et al., 2011). 

 

In areas where there is little soil nitrogen, cowpeas cannot fix enough N from the atmosphere to 

compensate for this deficiency (Dugje et al., 2009). Poor soil fertility also limits the yield 

potential of groundnuts, as P deficiency is inherent to many soils in West Africa, where 

groundnuts are primarily grown (Naab et al., 2009). 

 

Adaptations: Most farmers in Northern Ghana do not currently use any external fertilizers for 

groundnut production (Tsigbey, 2003). Beans are also rarely fertilized in subsistence farming 

elsewhere in Africa (Jansa et al., 2011). However, legumes are often intercropped with maize, 

and 40% of all fertilizer use in sub-Saharan Africa is devoted to maize production (Smale et al., 

2011). 



Environmental Policy Update 2012 

85 

Environmental Impacts: Beans are dependent on soil N, and respond well to fertilizer inputs. 

However, they generally only recover less than 50% of applied chemical fertilizers (Jansa et al., 

2011), leading to N runoff. The general effects of fertilizer runoff have been well-documented; 

however, there are not any quantified effects of fertilizer runoff from applications to dry beans 

in Africa that emerge from the literature. 

 

Phosphorous, when it is applied as fertilizer, is applied in greater quantities for cowpeas and 

beans than Nitrogen, and thus P runoff is likely to be a greater issue (Dugje et al., 2009, Jansa et 

al., 2011). 

 

There are also positive soil-related environmental impacts that result from growing legumes. 

They generally improve the quality of soils in which they are planted: cowpea fixes 240 kg/ha of 

N and deposits up to 60 - 70 kg/ha in the soil (Singh, 2011).  

 

Best Practices: High levels of P (1,000-2,000 kg/ha) and N (100 kg/ha) are needed to 

significantly improve bean yields to above 2,000 kg/ha (Jansa et al., 2011). However, these levels 

are largely unattainable given current input markets and incomes in Africa. Instead, applications 

of plant residues can be just as effective as inorganic NPK fertilizers at raising yields. Best 

practices include using plant residues together with low rates (~10 kg/ha) of P fertilizers to 

achieve the best results for bean production (Jansa et al., 2011).  

 

Starter doses of 15 kg N/ha and 30 kg P/ha are recommended for cowpea production (Dugje et 

al., 2009). Applying inorganic P to plots in Northern Ghana increased pod yield by 108% 

compared to farmers’ current practices, and also helps cowpeas fix nitrogen (Naab et al., 2009). 

 

Production of Legumes 

 

Disease: Early leaf spot, late leaf spot, rust, and groundnut rosette disease are the major foliar 

diseases affecting African groundnuts, and cause low yields throughout the semi-arid regions 

(Varshney et al., 2009). These diseases can cause yield losses of 50-60% throughout Africa (Naab 

et al., 2009). In experiments in Northern Ghana, early leaf-spot disease was observed in 90% of 

farmers’ groundnut plots. At this same location, severe leaf defoliation was recorded at 80% of 

the studied locations, with poor pod formation among the affected plants. Pod losses from 

Cercospora amounted to 78% on-farm (Tsigbey, 2003).  

 

The southern bean mosaic virus (SBMV) can cause up to 63% reductions in the yield of 

cowpeas when the crop is inoculated with the virus under controlled experiments in Nigeria 

(Taiwo and Akinjogunla, 2005). 

 

Adaptions: Fungicides are not frequently used to combat disease in groundnuts. (Naab et al., 

2009) This is also the case for cowpeas and beans. Instead, improved varieties that show 
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pathogen resistance are more frequently used (Baoua et al., 2012; Asiwe, 2009; Tsigbey, 2003), 

although yield impacts of this practice were not discovered through this literature review. 

 

Environmental Impacts: The growing use of disease-resistant varieties will likely lead to the 

evolution of pathogens to overcome these resistances (Jansa et al., 2011). However, it will also 

increase production on the land currently used to produce legumes, preventing the need for 

agricultural expansion. 

 

Best Practices: Best practices for control of pests in groundnut include fungicide application of 

Tebuconazole at 0.22 kg/ha. Doing so can increase pod yields for groundnut by 140% (Tsigbey, 

2003). Researchers also recommend the continued development of bean, cowpea, and 

groundnut varieties resistant to diseases (Asiwe, 2009; Jansa et al., 2011). 

 

Pests: Major pests affecting cowpea production in South Africa are aphids, thrips, pod-sucking 

bugs, and the cowpea weevil (Asiwe, 2009). In the West African Sahel, the pest B. atrolineatus was 

found in 80-90% of cowpea plants at the time of harvest (Livinus et al., 2012). Major insect pests 

affecting peanut production include hoppers, millipedes, termites, and white grubs. Termite 

damage is also prominent during late harvested crop (Varshney et al., 2009).  

 

O.bennigseni was found to cause yield losses in bean plants in Tanzania ranging from 8-31% in the 

1980s, and farmers in the country have since reported increasing damage to their plants (Paul, 

2007).  

 

Adaptions: A lack of pest control methods among farmers for both beans and groundnuts has 

been cited by researchers as problematic to preventing pest losses (Naab et al, 2009; Asiwe, 

2009). Breeding efforts focused on developing aphids resistance in the 80s led to early maturing 

cowpeas being introduced in Ghana that significantly raised farmer yields. In 1994, the yield 

advantage of using these improved varieties was estimated to be between 25% and 46% in Niger 

and Cameroon. Past breeding efforts have also greatly improved the resistance of beans to pests.  

 

Environmental Impacts: The use of pest-resistant varieties could lead to the evolution of pests 

to overcome these resistances. However, it will also increase production on the land currently 

used to produce legumes, preventing the need for agricultural expansion. 

 

The use of legumes in intercropped systems can have positive effects on pest control in the 

system at large. 2,000 farmers in western Kenya have experienced increased maize yields of 60-

70% by adopting maize, grass-strip, and legume intercropping systems that help trap stem-borers 

(Pretty et al, 2003). 

 

Best Practices: Proper spacing between cowpea plants has been shown to be effective at 

reducing the infestation of the Macuna pod borer and PSBs, the most yield-limiting pests, in 
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Nigeria. Plant spacings of 1.0-1.5m were found by researchers to be most effective (Asiwe et al., 

2005). Insecticide application significantly reduces leaf area loss from 40% to 13%, given an 

insect abundance of 0.69 O. bennigsenu per plant in on-farm trials in Tanzania (Paul, 2007).  

 

Post-production of Legumes 

 

Storage losses: The primary constraint to post-harvest production of legumes is pest infestation 

during storage, and studies from the ‘70s, ‘80s, and ‘90s have quantified these effects. Bruchid 

beetles cause dry weight losses of 10-40% in dry beans in less than six months of storage, and 

potentially up to 70% (Jones et al., 2011). Some farmers experience total crop loss from insect 

infestation within 4-5 months (Jones et al., 2011). Cowpea losses can be up to 50% from certain 

pests (Keneni et al., 2011). Moulds are also damaging to legumes, and while they are not as 

serious a problem as pests, they can cause a crop to be completely inedible (Golob, 2009). 

 

Adaptations: Solar disinfection of seeds is often promoted by extension agents, and reduced the 

percentage of damaged seeds to under 1% in trials in Kenya. Farmers also use techniques such 

as delayed threshing and admixing with plant oils and other botanicals (Jones et al., 2011).  

 

Environmental Impacts: There are not any quantified environmental impacts of solar 

disinfecting, delayed threshing, or admixing that emerge from the literature review. However, 

reducing post-harvest losses would decrease pressures for agricultural expansion.  

 

Best Practices: Best practices include the use of storage bags, properly drying the harvest, and 

using insecticide dusts. Applying neem seed powder to the harvested crop at 1.5kg/100kg beans 

was shown to keep grain damage under 15% for 5 months in Northern Tanzania (Jones et al., 

2011). Using PICS, a type of storage bag, can reduce cowpea losses to .5% of dry matter (Jones 

et al., 2011). Pulses should be dried to 13-14% moisture contents, and groundnuts to 7%, in 

order to prevent mold infection (Keneni, 2011).  



 

 

 

 
Table 3: Legume Production Stages and Environmental Interactions. 

E
n

v
ir

o
n

m
e

n
ta

l 

C
o

n
s
tr

a
in

ts
 

A
d

a
p

ta
ti

o
n

 

S
tr

a
te

g
ie

s
 

E
n

v
ir

o
n

m
e

n
ta

l 

Im
p

a
c
ts

 

B
e

s
t 

P
ra

c
ti

c
e

s
 

 

PEST RESISTANCE: The use of pest-resistant cultivars 

could lead to pest evolution. Using legumes in 

intercropped systems can help control pests.  

IMPROVED VARIETIES: Disease-resistant 

varieties are frequently used. Fungicides are 

not frequently used.  

Pre-Production 

 

Production 

 

Post-Production 

 
SOIL NUTRIENTS: Soils 

lacking P can cause bean yield 

losses of 60-75%. 

DISEASE: Diseases cause yield losses of 

50-78% among groundnuts, cowpeas, and 

beans 

PESTS: 80-90% of cowpea plants in the West Africa 

Sahel are infested by B. atrolineatus. Aphids, thrips, 

pod-sucking bugs, hoppers, millipedes, termites, and 

white grubs all cause harvest losses. 

 

LIMITED USE OF INPUTS: Beans 

and groundnuts are rarely fertilized 

INCREASED SOIL NITROGEN: 

Cowpea fixes 240 kg/ha of N and 

deposits up to 60 - 70 kg/ha in the 

soil 

 

FERTILIZER USE: Over 1,000 

kg/ha P and 100 kg N/ha could 

increase bean yields above 2,000 

kg/ha. Applying small amount of P 

can increase cowpea yields 108%. 

INSECTICIDE APPLICATION AND PROPER 

SPACING: Insecticide application significantly reduces 

leaf area loss from 40% to 13%. Proper cowpea 

spacing can reduce pest infestations.  

DISEASE RESISTANCE: The use of 

disease-resistant varieties will likely lead to 

pathogen evolution. Resistant varieties 

reduce needs for agricultural expansion 

STORAGE LOSSES: Bruchid 

beetles cause losses of 10-40% 

in dry beans. Cowpea losses 

can be up to 50% from certain 

pests. 

HARVEST TREATMENT: Solar 

disinfection of seeds; delayed 

threshing; admixing with plant oils 

and other botanicals. 

 

POSITIVE: Reducing storage 

losses could decrease pressures for 

agricultural expansion 

 

 

 

PROPER TREATMENT: Applying 

neem seed powder can keep grain 

damage under 15%. Using storage 

bags can reduce cowpea losses to 

0.5% of dry matter.  

 

FUNGICIDE APPLICATION AND 

IMPROVED VARIETIES: Applying 

fungicides can increase groundnut pod 

yields by 140%. 

IMPROVED VARIETIES: Using varieties resistant to 

pests increased yields by 25% to 46% in Niger and 

Cameroon. 
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Crop 3: Sweet Potatoes/Yams and the Environment 

 

Root and tuber crops (including sweet potato and yams, in addition to cassava and aroids) are 

the second most cultivated species, after cereals, in tropical countries. Though different species, 

sweet potato and yams are often grouped together for scientific study because they are 

vegetatively propagated, produce underground food, and are bulky and perishable (Lebot, 2009). 

Both are important food sources and are also used for animal feed. East and West Africa 

account for 93% of African land use for growing sweet potatoes, and East Africa specifically 

produces 62% of all sweet potatoes grown on the continent. For yams, West Africa accounts for 

90% of global land area for production and is responsible for 90% of total global harvest 

(FAOSTAT, 2012).  

 

Briefly, the key environmental constraints to sweet potato and yam production in SSA include: 

 Pre-production 

o Land suitability 

o Planting material 

 Production 

o Pests (sweet potato weevil and yam nematode) and diseases (SPVD & SPFMD) 

 Post-production 

o Shelf-life 

 

Key adaptation strategies to these constraints include: 

 Pre-production 

o Hand irrigation 

o Plant material treatment 

 Production 

o Use of improved cultivars 

o Pesticide use 

 Post-production 

o Proper post-harvest handling 

 

Sweet Potato and Yam Production Systems 

 

In Africa, sweet potato and yam are primarily grown by female smallholder farmers on 

polycropped marginal lands across a variety of growing climates (Ewell, 2011). There is a cluster 

of sweet potato production around Lake Victoria in Eastern Africa (CIP, 2010). Yields for sweet 

potatoes in East Africa are 5,300 kg/ha (Figure 8), less than one-fourth of what they are in 

China, the world’s largest producer (FAOSTAT, 2012). Sweet potatoes have a flexible growing 

season, allowing it to be grown anywhere from three to ten months of the year in some 

countries (Ewell, 2011). In West Africa, the major farming systems for sweet potato are root 

crop systems, where livelihoods depend primarily on yams, cassava, legumes, and off-farm work, 
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and cereal-root crop mixed systems, where livelihoods depend primarily on maize, sorghum, 

millet, cassava, yams, and cattle (Gruneberg et al., 2009). 

 

 
Figure 8. Sweet potato/yam yields in Africa (You et al., 2000). 

 

Pre-production of Sweet Potato and Yam 

 

Land Suitability: Sweet potatoes are often grown by farmers on marginal lands that are 

acidified and waterlogged (Fuglie, 2007). Where they are grown in areas with a prolonged dry 

period, they are susceptible to drought. Farmers in Tanzania, Uganda, and Rwanda identified 

drought as the largest production constraint in a survey (Fuglie, 2007). 

 

Average yam yields in southwestern Nigeria have decreased by more than 50% between 1995 

and 2000 because of declines in soil fertility (Agbaje et al., 2005). Intercropping yams with maize 

or cassava extracts high levels of nitrogen from the soil due to intense competition for nitrogen 

among the three crops (Agbaje et al., 2005).  

 

Adaptations: Fertilizers and irrigation for sweet potatoes are not commonly used by farmers in 

SSA, and they have little experience doing so (Oswald et al., 2009). A study in Nigeria found that 

88% of farmers do not use fertilizer, and when they do, it is often applied incorrectly (Adewumi 

and Adebayo, 2008). In Tanzania, farmers (mostly women) commonly hand-water sweet 

potatoes from lakes, waterholes, and rivers, and spend three hours on average every one to two 
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days doing so. In areas with a moderate dry season, growing the crop in the shade of other 

plants is common, but this does not work for very long dry seasons (Namanda et al., 2011).  

 

Meanwhile 60% of farmers growing yams in Nigeria used NPK chemical fertilizers that resulted 

in increased yam yields. The planting of leguminous cover crops by farmers to increase soil 

fertility has also been reported by researchers (Agbaje et al., 2005). 

 

Environmental Impacts: The general effects of fertilizer runoff have been well-documented; 

however, there are not any quantified effects of fertilizer runoff from applications to sweet 

potatoes and yams in Africa that emerge from the literature. 

 

Best Practices: Applied fertilizer and manure can be advantageous to sweet potato production. 

Applying 5 Mt/Ha of poultry manure can raise yields by 43% (Agbede and Adekiya, 2011). 

Added nitrogen levels of between 40-80 kg/ha from inorganic fertilizers can raise sweet potato 

yields in Nigeria to 27.2 Mt/Ha and 24.8 Mt/Ha for white-fleshed and orange-fleshed cultivars, 

respectively (Okpara et al., 2009). For Nigerian yam production, the production of organic 

fertilizer from crop residues such as cassava peels, yam peels, maize crops, and animal dung 

increases yam yields (Agbaje et al., 2005). 

 

Additionally, using improved cultivars suited to local land conditions can yield large production 

gains. Genetic improvements could increase yields throughout Africa by 3-40% compared to 

healthy local landraces (Gruneberg et al., 2004). 

 

Planting Material: In tropical environments, such as those found in SSA, vine cuttings are the 

main form of sweet potato propagation (Fuglie, 2007). This vegetative propagation over time 

causes an accumulation of viruses in the planting material that can significantly reduce plant 

vigor and yield. A survey sent to sweet potato scientists in SSA identified this as one of the most 

important constraints to production (Fuglie, 2007). Most often, planting material is affected by 

sweet potato virus disease before even being planted (Oswald et al., 2009). This constraint is 

especially large in areas with dry periods lasting more than 4 months (Low et al., 2009).  

 

Adaptations: To overcome disease burdens and yield losses associated with use of poor planting 

material, farmers try to select healthier vines to cut and replant for next season. Selecting vines 

which do not have viral infections, based solely on visual inspection, has enabled farmers in 

southern Uganda to keep the rate of infection in their crops to below 20% (Thiesen, 2006). 

 

Environmental Impacts: There are not any quantified environmental impacts of using improved 

cultivars that emerge from the literature. Perhaps most the most direct one is the impact from 

decreased losses of the primary crops that would otherwise be greater if infected vines for sweet 

potatoes were used and yields were thus lower. Also, using clean planting material would mean 

less need for pesticide use. 
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Best Practices: Using clean planting material can increase yields between 56 and 84% in sub-

Saharan Africa (Barker et al., 2009). CIP conservatively puts the yield gains from using healthy 

planting material at 30-50% throughout Africa (Oswald et al., 2009). In areas that are prone to 

weevils, vines should be dipped in insecticide prior to replanting.  

 

Production of Sweet Potato and Yam 

 

Disease Infection: Due to the vegetative propagation of sweet potatoes and the use of planting 

material from the previous season’s harvest, most sweet potato production is genetically 

homogenous. This makes the crop especially susceptible to viral infections, specifically the sweet 

potato virus disease (SPVD) and the sweet potato feathery mottle virus (SPFMV). SPFMV was 

found in 100% of crop samples in a recent experiment in Kenya (Opiyo et al., 2010).  

 

Additionally, SPVD infection rates range from 54-94% in Tanzania, 10-40% in central Uganda, 

and 83% in Rwanda (Barker et al., 2009). Especially in the humid low and mid-elevation regions 

of East Africa with short dry seasons, such as the areas around Lake Victoria, there is extremely 

high SPVD pressure (Gruneberg et al., 2009). The disease that causes the greatest reductions in 

yam yields is the yam mosaic virus (Agbaje et al., 2005; Amusa et al., 2003) 

.  

Adaptations: Cultivars resistant to the sweet potato virus disease (SPVD) are widely grown 

(Barker et al., 2009). Where improved cultivars are not grown, the use of clean planting material 

can cut down the rate of infection and improve yields (Oswald et al., 2009; Barker et al., 2009). 

53% of Rwandan farmers used no control measures against the SPVD (Low et al., 2009). 

 

Environmental Impacts: There are not any quantified environmental impacts of using improved 

cultivars that emerge from the literature. Perhaps most the most direct one is the impact from 

decreased losses of the primary crops that would otherwise be greater if infected vines for sweet 

potatoes were used and yields were thus lower. 

 

Best Practices: Using improved cultivars to known diseases, combined with clean planting 

materials, together are the most practiced methods to control diseases.  

 

Pest Infection: The sweet potato weevil is one of the most damaging pests to the crop 

throughout Africa. Historically the weevil can cause yield losses of up to 73% in Eastern Africa 

(Smit, 1997), and 60-100% during times of drought (CIP, 2010). The sweet potato weevil was 

the most frequently cited pest constraining production among agricultural experts in Africa 

(Fulgie, 2007). The major tuber pest for yams according to Nigerian farmers is the yam 

nematode. Intercropping with ocra, maize, melon, sorghum, or cassava all increases nematode 

and pest pressure on yams (Agbaje et al., 2005). 
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Adaptations: 55% of farmers in northeastern Uganda use pesticides to control weevils and other 

pests. The next most common technique is uprooting and killing pests by hand (Ebregt et al., 

2004). Farmers in Nigeria do not use chemicals to control for pests (Agbaje et al., 2005).  

 

As one alternative adaptation commonly used in Nigeria, the use of leguminous cover crops can 

control the yam nematodes (Agbaje et al., 2005). Weevil-resistant cultivars have been developed 

by CIP in Kenya and Uganda but have not been introduced to other areas of Africa (CIP, 2010)  

 

Environmental Impacts: Pesticide use for sweet potato production throughout Africa is fairly 

low, but can lead to resistance among pests and a decrease in other species. Especially given the 

cluster of sweet potato production around Lake Victoria, and the reliance of local populations 

on the lake for water and fish, pesticide runoff could have severe consequences; high levels of 

POPs have been found in the Nzoia River basin (Twesignye et al., 2011). Leguminous cover 

crops generally have positive environmental impacts in that they add to the nitrogen content of 

soils (Agbaje et al., 2005).  

 

Best Practices: Clearing the land, planting another crop, and cleaning the planting materials with 

insecticides after each harvest helps to break weevil incidence cycles. Integrated Pest 

Management (IPM) techniques, such as using deep-rooted varieties, rotating crops, and hilling 

up soil around the base of the plant can reduce damages from sweet potato weevils from 45 to 

6% of the crop over a period of 6 years, according to a 2000 CIP study (Low et al., 2009).  

 

To control for nematodes and other pests in yams, researchers recommend that the planting site 

be tested for the presence of the pathogen prior to planting pests (Amusa et al., 2003). 

Additionally, crop rotation, the use of nematicides, and dipping seed pieces in Nemacuron can 

all prevent the presence of pests (Amusa et al., 2003). In Nigeria, Increasing the length of the 

fallow period has led to decreased infection rates of nematodes in yams (Agbaje et al., 2003).  

 

Post-production of Sweet Potato and Yam 
 

Shelf Life: Sweet potato is the world’s seventh most important food crop but its potential to 

contribute to food security and income is limited in tropical countries by its short shelf-life 

(Kihurani et al., 2012). Roots are perishable and either rot or become non-marketable after 1-2 

weeks (Thiele et al., 2009). Yams are subject to losses of up to 50% of fresh matter during 

storage, predominately resulting from microbial attacks.  

 

Adaptations: There is little use of pits, clamps, or other storage techniques throughout SSA. 

Typical adaptations to a short stored life are piecemeal harvesting. With this practice, the most 

disease-susceptible parts of the potato are eaten first, and the rest of the crop remains stored in 

the ground for up to six months after the harvest (Low et al., 2009). Strategies focused on 

improving handling of yam harvests in Nigeria have reduced post-harvest losses (Amusa et al., 

2003).  
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Environmental Impacts: There are not any quantified environmental impacts of storage methods 

that emerge from the literature. However, reducing post-harvest losses would decrease the 

pressure for agricultural expansion.  

 

Best Practices: Storage of sweet potatoes in pits in Uganda can prevent rot for up to 4 months 

(Hall and Devereau, 2000). Although time intensive, drying sweet potato can increase shelf-life 

to 4-6 months; however, this practice is still susceptible to damage from grain-borers (Thiesen, 

2006). Post-harvest losses from storage are relatively lower if clean planting materials are used 

from the start (Akoroda, 2009).  

 

Treatments of yam tubers with insecticide dust decreased both fungal infections post-harvest as 

well as physical damages acquired during harvest (Amusa et al., 2003). 

 



 

 

 

 
Table 4: Sweet Potato / Yam Production Stages and Environmental Interactions. 
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POSITIVE: Using improved varieties can reduce need 

for agricultural expansion 

 

Pre-Production 

 

Production 

 

Post-Production 

 LAND SUITABILITY: Sweet 

potato often grown on waterlogged 

and acidified lands 

PLANTING MATERIAL: Most 

material is degenerated because of 

sweet potato virus disease 

PESTS: Sweet potato weevil can cause 

yield losses up to 73%, and 60-100% 

during times of drought 

 

DISEASE:  Sweet potato feathery mottle virus 

found in 100% of samples in Kenya. Infection rates 

for the Sweet potato virus disease East Africa range 

from 10-94% 

 

IRRIGATION & FERTILIZER USE: 

Hand-watering, mild fertilizer use 

VISUAL INSPECTION: Inspection 

of vines post-harvest can reduce 

disease infection to 20% 

NUTRIENT RUNOFF: Fertilizer use 

could lead to runoff and impairment 

of water bodies. 

POSITIVE: Using improved varieties 

can reduce need for agricultural 
expansion 

FERTILIZERS: Judicious use of 

organic and inorganic fertilizers 

CLEAN MATERIAL:  

Using clean planting material 

increases yields up to 84% 

 

DISEASE RESISTANT VARIETIES: Increased use 

of varieties and the use of clean planting material 

RUNOFF: Pesticide use could lead to runoff 

into Lake Victoria, around which much 

production is centered  

SHORT SHELF LIFE: Roots are 

perishable and rot/are not 

marketable after 1-2 weeks  

 

 

 

STORAGE: Curing of seed roots, 

proper sanitation, storage in well 

ventilated, shaded places 

 

POSITIVE: Using proper storage 

methods can reduce need for 

agricultural expansion 

 

 

 

 

 PROPER STORAGE PRACTICES: 

Storage in pits, drying before storing, 

and use of insecticide dusts 

 

PROPER PEST MANAGEMENT:  Crop 

rotation, using nematicides, dipping seed 

pieces in Nemacuron, using deep-rooted 

varieties, rotating crops 

 

 

DISEASE RESISTANT VARIETIES: Improved 

varieties to sweet potato virus disease widely grown 

PEST CONTROL: Pesticides, uprooting 

and killing pests by hand  
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Discussion 

 

Environmental constraints have large effects on crop production throughout Africa, and can 

cause harvest losses of up to 100% (Pingali and Pandey, 2000; CIP, 2010). Given that most crop 

production by small-holders is used for subsistence, these constraints have severe impacts on the 

food security situation of farming households. However overcoming these constraints, 

minimizing production losses, and increasing yields and harvests can have multiple payoffs. 

First, they increase families’ abilities to feed themselves. Second, they reduce the strains on the 

environment: increasing the amount of food that farmers grow on existing land reduces the need 

for deforesting land for agricultural expansion, for example, and practices such as intercropping 

maize with legumes can actually improve soil qualities (Shave et al., 2012; Singh, 2011). A less 

strained environment, in turn, can further increase long-term, sustainable food production. 

Increases in both food security and environmental health have the potential to improve the 

livelihoods of millions of people throughout Africa (BMFG, 2012). 

 

The best practices to overcome these constraints are not always practices that farmers are able to 

currently implement. Despite poor soil conditions, many farmers do not use fertilizers to grow 

maize, legumes, or sweet potatoes and yams, because they are either too poor or cannot rely on a 

consistent supply of fertilizers throughout the growing seasons (Foulkes et al., 2009; Oswald et 

al., 2009; Jansa et al., 2011). One best practice for growing crops in infertile soils is thus for 

farmers to adopt the judicious use of fertilizers when possible (Admasu, 2009; Agbede and 

Adekiya, 2011; Jansa et al., 2011).  

 

Other best practices are more easily implemented. Again considering infertile soils, another best 

practice is intercropping the main crop with other, secondary crop. This practice can increase the 

nutrient content and organic matter of soils; intercropping maize with legumes organically adds 

nitrogen to the system and can substantially raise maize yields (Thierfelde et al., 2012). This 

method is currently practiced by farmers, and relies less on a costly input or on functioning 

markets than using fertilizers.  

 

The type and size of constraints also vary across geographic location in addition to across crops. 

Figures 4, 5, 6, 7, and 8 show yield variability across crops across Africa, which is largely caused 

by varying microclimates that can either exacerbate or ameliorate constraints. Sweet potatoes, for 

instance, can experience 100% crop losses from the sweet potato weevil during times of drought 

(CIP, 2010), and rainfall is considerably affected by geography. Within the crop category of 

legumes, beans are primarily grown in East Africa, while groundnuts are primarily grown in West 

Africa because of climactic conditions (FAOSTAT, 2012). Some of this constraint variability is 

also due to differences in farmer practices. 

 

Much of the research on best practices that has been highlighted in this chapter has come from 

research institutions performing controlled experiments. As such, farmers on-the-ground 
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throughout Africa do not necessarily know the best production methods, or understand 

specifically how to implement them. This could pose a challenge for widespread implementation 

of these policies. The few sweet potato producers in Nigeria who use fertilizers often use them 

incorrectly (Adewumi and Adebayo, 2008), indicating that simply supplying farmers with inputs 

will not necessarily be sufficient to improve production outcomes.  

 

Additionally, research for secondary crops, such as legumes and sweet potatoes/yams remains 

limited compared to research for maize. Yield impact estimates for practices that seek to reduce 

pest infestation in legumes have not emerged, except for research done in the 1980s and 90s. 

Other crops, such as yams and sweet potatoes, do not have readily available yield estimates for 

many adaptation strategies. In order for research institutions, governments, non-profits, and 

farmers to best direct their efforts to increase yields, they need to know these estimates in order 

to compare relevant adaptation strategies.  

 

Policy Recommendations 

 

This chapter’s core policy recommendations are for farmers to implement best practices for 

agricultural production as described in this research, and for governments and international 

institutions to research and promote such best practices.  

 

Common best practices that emerged from the literature are the judicious use of inorganic 

fertilizers, pesticides, and fungicides. These chemicals are effective at overcoming poor soil 

quality, pest infestation, and disease infection; however, they have negative environmental 

impacts and as such farmers need to apply them appropriately. Other practices common to the 

three crops are the use of improved genetic varieties and proper storage methods.  

 

Specific best practices for each crop are: 
 

 Maize: Increase the judicious use of nitrogen, phosphorus and potassium (NPK) 

fertilizers in maize production. Coupled with intercropping, this can raise yields by 

500%, as experienced in southern Malawi where yields were raised from .94 tonnes/ha 

to 5.7 tonnes/ha. 
 

 Legumes: Use PICS, a type of storage bag, when storing post-harvest. This practice can 

reduce cowpea losses to les than 1% of dry matter, down from 50% of harvest losses 

that often occur in cowpeas.  
 

 Sweet potatoes/yams: Use integrated pest management (IPM) techniques. Doing so 

can reduce damages from sweet potato weevils from 45% to 6%. Judiciously using 

pesticides could further reduce these damages.  
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Research institutions and governments should direct investments towards facilitating best 

practice implementation where farmers are constrained in their ability to do so. Investments 

could go towards developing input markets to make them readily and consistently available. 

Additionally, these investments could be used to help subsidize the price of necessary inputs to 

make them more affordable.  

 

Furthermore, governments and non-profits should help educate farmers on how to correctly 

implement practices such as intercropping and applying agrochemicals. This dissemination of 

knowledge would lead to gains in the technical efficiency of farmers.  

 

Finally, research institutions should also direct their efforts to filling existing knowledge gaps in 

the production of secondary crops. Specifically, they should focus their efforts on quantifying 

the impacts of the components of each production stage that this paper examined: 

environmental constraints, adaptation strategies, environmental effects, and best strategies.  

 

To summarize, this chapter recommends three policies: 

 Educate farmers on proper implementation of agricultural best practices; 

 Develop markets for necessary inputs (seeds, agrochemicals, etc.); and 

 Research areas where knowledge gaps remain.  

 



Environmental Policy Update 2012 

 99 

Works Cited 

 

Key Research Institutions 

 

BMGF, 2012. Bill and Melinda Gates Foundation. www.gatesfoundation.org. 

 

CIMMYT, 2012. International Maize and Wheat Improvement Center. www.cimmyt.org. 

 

CIP, 2012. International Potato Center. www.cipotato.org. 

 

FAO. (2009). The Special Challenge for Sub-Saharan Africa. Food and Agricultural Organization. 

 

FAO, 2012. Food and Agricultural Organization. www.faostat.fao.org. 

 

IFPRI, 2012. International Food Policy Research Institute. www.ifpri.org. 

 

ITTA, 2012. International Institute of Tropical Africa. www.itta.org. 

 

IFPRI. (2009). Agriculture’s Critical Role in Africa’s Development. 

 

Killebrew, K., & Wolff, H. (2010). Environmental Impacts of Sgricultural Technologies. Evans 

School of Public Affairs, Retrieved from http://faculty.washington.edu/hgwolff/Evans 

UW_Request 65_Enviro Impacts of Ag Technologies_03-17-2010.pdf. 

 

ZARI, 2012. Zambia Agricultural Research Institute. www.zari.gov.zm/. 

 

 

Maize Citations 

Admasu, M. (2009). Environment and Social Assessment Fertilizer Support Project. Addis Ababa. 

Retrieved from http://www.moa.gov.et/sites/default/files/ESIR-

Fertilizer_Project_%28final%29.pdf. 

Akinnifesi, F. K., Makumba, W., Sileshi, G., C. Ajayi Oluyede, & Mweta, D. (2007). Synergistic 

Effect of Inorganic N and P Fertilizers and Organic Inputs from Gliricidia Sepium on 

Productivity of Intercropped Maize in Southern Malawi. Plant and Soil, 294(1-2), 203–

217. 

 

Brink, A., & Hugh, E. (2009). Monitoring 25 Years of Land Cover Change Dynamics in Africa: 

A Sample Based Remote Sensing Approach. Applied Geography, 29(4), 501–512. 

 

Cairns, J. E., Sonder, K., Zaidi, P. H., Verhulst, N., Mahuku, G., Babu, R., Nair, S. K., et al. 

(2011). Maize Production in a Changing Climate: Impacts, Adaption, and Mitigation 

http://www.gatesfoundation.org/
http://www.cimmyt.org/
http://www.cipotato.org/
http://www.faostat.fao.org/
http://www.ifpri.org/
http://www.itta.org/
http://www.zari.gov.zm/


Environmental Policy Update 2012 

 100 

Strategies. International Maize and Wheat Improvement Center. Retrieved from 

http://ccafs.cgiar.org/sites/default/files/assets/docs/cairns_advances_in_agronomy_p

ostprint.pdf . 

 

Campos, H., Cooper, M., Habben, J. E., Edmeades, G. O., & Schussler, J. R. (2004). Improving 

Drought Tolerance in Maize: a View from Industry. Field Crops Research, 90(1), 19–34. 

Retrieved from http://www.sciencedirect.com/science/article/pii/S0378429004001571. 

 

Environmental Impact Assessment Guideline for Fertilizer. (2004). (pp. 1–47). Addis Ababa. Retrieved 

from http://www.epa.gov.et/Download/Guidelines/Impact Assessment guideline for 

fertilizers.pdf. 

 

FAO. (2009). The Special Challenge for Sub-Saharan Africa. Food and Agricultural Organization. 

 

FAO, 2012. Food and Agricultural Organization. www.faostat.fao.org. 

 

Foulkes, M. J., Hawkesford M.J., Barraclough, P. B., Holdsworth M.J., Kerr, S., Kightley, S., & 

Shewry, P. R. (2009). Identifying Traits to Improve the Nitrogen Economy of Wheat: 

Recent Advances and Future Prospects. Field Crops Research, 113(3), 329–342. 

 

Gerpacia, R., & Pingali, P. (2007). Tropical and Subtropical Maize in Asia. Mexico. Retrieved from 

http://repository.cimmyt.org/xmlui/bitstream/handle/10883/800/90044.pdf?sequence

=1. 

 

Gilbert, N. (2012). African agriculture: Dirt poor. Nature, 483(7391). 

 

Goldblatt, A. (2010). Agriculture: Facts and Trends, South Africa. Retrieved from 

http://awsassets.wwf.org.za/downloads/facts_brochure_mockup_04_b.pdf. 

 

Graham, P., & Vance, C. (2003). Legumes: Importance and Constraints to Greater Use . Plant 

Physiology, 131 (3), 872–877. Retrieved from 

http://www.plantphysiol.org/content/131/3/872.full. 

 

H.D., E., Brink, H., & Simonetti, D. (2006). Monitoring Land Cover Dynamics in Sub-saharan Africa. 

Retrieved from http://www.carboafrica.net/downs/pubs/Land Cover Dynamics in 

Africa_Eva et al_2006.pdf. 

 

IFPRI. (2009). Agriculture’s Critical Role in Africa’s Development. 

 

IRRI. (2009). The Importance of Legumes in Cereal Cropping Systems. Central Knowledge Bank. 

 

http://www.faostat.fao.org/


Environmental Policy Update 2012 

 101 

R. Lal, C. den Biggelaar, and K. D. Wiebe, “Measuring On-site and Off-site Effects of Erosion 

on Productivity and Environmental Quality,” in Proceedings of the OECD Expert 

Meeting on Soil Erosion and Soil Biodiversity Indicators, Rome, Italy, March 2003. 

 

Marenya, P. P., & Barret, C. B. (2009). State-conditional Fertilizer Yield Response on Western 

Kenyan Farms. American J. of Agricultural Economics, 91(4), 991–1006. 

 

Mignouna, D. B., Mutabazi, K., Senkondo, E. M., & Manyong, V. M. (2010). Adoption of a New 

Maize and Production Efficiency in Western Kenya. Joint 3rd African Association of 

Agricultural Economists and 48th Agricultural Economists Association of South Africa Conference. 

Cape Town. Retrieved from http://ageconsearch.umn.edu/bitstream/96160/2/101.  

 

Nkwonta, O. I., & Ochieng, G. M. (2009). Water Pollution in Soshanguve Environs of South 

Africa. World Academy of Science, Engineering, and Technology, 32. 

 

Odada, E. O., Olago, D. O., Kulindwa, K., Ntiba, M., & Wandiga, S. (2004). Mitigation of 

Environmental Problems in Lake Victoria, East Africa: Causal Chain and Policy Options 

Analyses. AMBIO: A Journal of the Human Environment, 33(1), 13–23. doi:10.1579/0044-

7447-33.1.13. 

 

Paudyal, K. R., Ransom, J. K., Rajbarharandi, N. P., Adhikari, K., Gerpacio, R. V., & Pingali, P. 

L. (2001). Maize in Nepal:Production systems, constraints, and priorities for research. Kathmandu. 

Retrieved from 

http://repository.cimmyt.org/xmlui/bitstream/handle/10883/916/448434.pdf?sequenc

e=1 

 

Pingali, P. L., & Pandey, S. (2000). Meeting World Maize Needs: Technological Opportunities and 

Priorities for the Public Sector. Retrieved from 

http://apps.cimmyt.org/Research/Economics/map/facts_trends/maizeft9900/pdfs/m

aizeft9900_Part1a.pdf. 

 

Pretty, J. N., Morison, J. I. L., & Hine, R. E. (2003). Reducing Food Poverty by Increasing 

agricultural sustainability in developing countries. Agriculture, Ecosystems and Environment, 

95, 217–234.  

 

Sauer, J., & Tchale, H. (2009). The Economics of Soil Fertility Management in Malawi. Applied 

Economic Perspectives and Policy, 31(3), 535–560. 

 

Shave, P., Ter-Rumum, A., & Enoch, M. (2012). Effects of Time of Intercropping of Macuna 

(Macuna cochinchinensis) in Maize (Zea mays) for Weed and Soil Fertility Management. 

International Journal of Agriculture and Biology, 14(3). 



Environmental Policy Update 2012 

 102 

 

Smale, M., Byerlee, D., & Jayne, T. (2011). Maize Revolutions in Sub-Saharan Africa. Agriculture 

and Rural Development Team, (May). 

 

Snapp, S. S., Blackie, M. J., Gilbert, R. A., Bezner-Kerr, R., & Kanyama-Phiri, G. Y. (2010). 

Biodiversity Can Support a Greener Revolution in Africa. Proceedings of the National 

Academy of Sciences. Retrieved from 

http://www.pnas.org/content/early/2010/11/15/1007199107.full.pdf+html. 

 

Snapp, S. S., Mafongoya, P. L., & Waddington, S. (1998). Organic Matter Technologies for 

Integrated Nutrient Management in Smallholder Cropping Systems of Southern Africa. 

Agriculture, Ecosystems, and Environment, 71, 185–200. Retrieved from 

http://www.worldagroforestry.org/downloads/publications/PDFS/ja98026.pdf. 

 

Solomon, D., Lehmann, J., & Zech, W. (2000). Land Use effects on Soil Organic Matter 

Properties of Chromic Luvisols in Semi-arid Northern Tanzania: Carbon, Nitrogen, 

Lignin and Carbohydrates. Agriculture, Ecosystems & Environment, 78(3), 203–213. 

doi:10.1016/S0167-8809(99)00126-7 

 

Tefera, T., Kanampiu, F., De Groote, H., Hellin, J., Mugo, S., Kimenju, S., Beyene, Y., et al. 

(2011). The Metal Silo: An Effective Grain Storage Technology for Reducing Post-

harvest Insect and Pathogen Losses in Maize While Improving Smallholder Farmers’ 

Food Security in Developing Countries. Crop Protection, 30(3), 240–245.  

 

Thierfelde, C., Cheesman Stephanie, & Rusinamhodzi, L. (2012). A Comparative Analysis of 

Conservation Agriculture Systems: Benefits and Challenges of Rotations and 

Intercropping in Zimbabwe. Field Crops Research, 137, 327–250. Retrieved from 

http://www.sciencedirect.com/science/article/pii/S0378429012002845. 

 

Tilman, D., Cassman, K. G., Matson, P. A., Naylor, R., & Polasky, S. (2002). Agricultural 

Sustainability and Intensive Production Practices. Nature, 418, 671–677. Retrieved from 

http://www.nature.com/nature/journal/v418/n6898/full/nature01014.html. 

 

Tittonell, P., Vanlauwe, B., Corbeels, M., & Giller, K. E. (2008). Yield Gaps, Nutrient Use 

Efficiencies and Response to Fertilisers by Maize Across Heterogeneous Smallholder 

Farms of Western Kenya. Plant Soil, 313, 19–37. Retrieved from 

http://www.springerlink.com/content/w332h503813r6359/fulltext.pdf. 

 

Waddington S.R, N. E-Elahi and F. Khatun (2006). The Expansion of Rice-maize Systems in 

Bangladesh. Invited Oral Presentation in the Symposium on Emerging Rice-Maize Systems in 

http://www.worldagroforestry.org/downloads/publications/PDFS/ja98026.pdf


Environmental Policy Update 2012 

 103 

Asia. ASA-CSSASSSA 2006 International Annual Meetings, 12-16 November 2006, 

Indianapolis, Indiana, USA. 

 

Waddington, S. R., Li, X., & Dixon, J. (2009). Production Constraints and Opportunities for Six Priority 

GCP Food Crops in Farming Systems with High Poverty. Mexico. 

 

Waddington, S. R., Li, X., Dixon, J., Hyman, G., & de Vicente, M. C. (2010). Getting the Focus 

Right: Production Constraints for Six Major Food Crops in Asian and African Farming 

Systems. Food Sec., 2, 27–48. Retrieved from 

http://www.springerlink.com/content/xr2l855tw2827mp7/fulltext.pdf. 

 

Yesuf, M., Mekonnen, A., Kassie, M., & Pender, J. (2005). Cost of Land Degradation in 

Ethiopia: A Critical Review of Past Studies. International Food Policy Research Institute. 

 

You, L., S. Crespo, Z. Guo, J. Koo, K. Sebastian, M.T. Tenorio, S. Wood, U. Wood-Sichra. 

Spatial Production Allocation Model (SPAM) 2000 Version 3 Release 6. 

 

Sweet Potato and Yam Citations 

 

Abidin, P. E. (2004). Sweet Potato Breeding for Northern Uganda: Farmer Varieties, Farmer Participatory 

Selection, and Stability of Performance. Wageningen University. 

 

Adewumi, M. O., & Adebayo, F. A. (2008). Profitability and Technical Efficiency of Sweet 

Potato Production in Nigeria. Journal of Rural Development, 31(5), 105–120. 

 

Agbaje, G. O., Ogunsumi, L. O., Oluokun, J. A., & Akinlosotu, T. A. (2005). Survey of Yam 

Production Systems and the Impact of Government Policies in Southwestern Nigeria. 

Journal of Food, Agriculture & Environment, 3(2), 222–229. Retrieved from 

http://www.isfae.org/scientficjournal/2005/issue2/pdf/agriculture/a18.pdf. 

 

Akoroda, M. (2009). The Sweet Potato: Sweet Potato in West Africa. (Loebenstein Gad & G. 

Thottappilly, Eds.) (p. 463). Retrieved from 

http://www.springerlink.com/content/p5qq7q7n78w5n401/fulltext.pdf 

 

Amusa, N. A., Adegbite1, A. ., Muhammed S., & Baiyewu R.A. (2003). Yam Diseases and its 

Management in Nigeria. African Journal of Biotechnology, 2(12), 297–502. Retrieved from 

http://www.ajol.info/index.php/ajb/article/viewFile/14878/58624 

 

Barker, I., Andrade, M., Labarta, R., Mwanga, R., Kapinga, R., Fuentes, S., & Low, J. (2009). 

Sustainable Seed Systems. International Potato Center. 

 



Environmental Policy Update 2012 

 104 

CIP. (2009). Unleashing the Potential of Sweetpotato. International Potato Center, working paper. 

 

CIP. (2010). Facts and Figures about Sweetpotato. International Potato Center, (June), 2010. 

 

Ebregt, E., Struik, P. C., Abidin, P. E., & Odongo, B. (2004). Farmers’ Information on Sweet 

Potato Production and Millipede Infestation in North-eastern Uganda. II. Pest incidence 

and indigenous control strategies. NJAS - Wageningen Journal of Life Sciences, 52(1), 69–84. 

 

Ewell, P. (2011). Sweetpotato Production in Sub-Saharan Africa: Patterns and Key Issues. Nairobi, Kenya. 

 

Fuglie, K. O. (2007). Priorities for Sweetpotato Research in Developing Countries: Results of a 

Survey. HortScience, 42(5), 1200–1206. 

 

Grüneberg, W., Mwanga R., Andrade M., and Dapaah H. "Unleashing the Potential of 

Sweetpotato in Sub-Saharan Africa: Current Challenges and the Way 

Forward."International Potato Center (2009). 

http://sweetpotatoknowledge.org/sweetpotato-

introduction/overview/FINAL_WP_2009-

1_SWEETPOTATO_CHALLENGE_THEMES.pdf. 

 

Hall, A. and Devereau, A. (2000). Low-cost Storage of Fresh Sweet Potatoes in Uganda: Lessons 

from Participatory and On-station Approaches to Technology Choice and Adaptive 

Testing. Outlook on Agriculture. 29: 275-289. 

 

Larbi, A., Etela, I., Nwokocha, H.N., Oji, U.I., Anyanwu, N.J., Bgaraneh, L.D., Anioke, S.C., 

Balogun, R.O., Muhummad, I.R. 2007. Fodder and Tuber Yields, and Fodder Quality of 

Sweet Potato Cultivars at Different Maturity Stages in the West African Humid Forest 

and Savanna Zones. Anuimal Feed Science and Technology. 

 

Lebot, V. (2009) Tropical Root and Tuber Crops: Cassava, Sweet Potato, Yams and Aroids. Crop 

Production Science in Horticulture No, 17. CABI Publishing. Retrieved from: 

http://www.eolss.net/sample-chapters/c10/E1-05A-24-00.pdf.  

 

Low, J., Lynam, J., Lemaga, B., Crissman, C., Barker, I., Thiele, G., Namanda, S., et al. (2009). 

The Sweet Potato: Sweetpotato in sub-Saharan Africa. (G. Loebenstein & G. Thottappilly, Eds.) 

(p. 372). Retrieved from 

http://www.springerlink.com/content/j72507l82538n073/fulltext.pdf 

 

Odada, E. O., Olago, D. O., Kulindwa, K., Ntiba, M., & Wandiga, S. (2004). Mitigation of 

Environmental Problems in Lake Victoria, East Africa: Causal Chain and Policy Options 

http://sweetpotatoknowledge.org/sweetpotato-introduction/overview/FINAL_WP_2009-1_SWEETPOTATO_CHALLENGE_THEMES.pdf
http://sweetpotatoknowledge.org/sweetpotato-introduction/overview/FINAL_WP_2009-1_SWEETPOTATO_CHALLENGE_THEMES.pdf
http://sweetpotatoknowledge.org/sweetpotato-introduction/overview/FINAL_WP_2009-1_SWEETPOTATO_CHALLENGE_THEMES.pdf
http://www.eolss.net/sample-chapters/c10/E1-05A-24-00.pdf


Environmental Policy Update 2012 

 105 

Analyses. AMBIO: A Journal of the Human Environment, 33(1), 13–23. doi:10.1579/0044-

7447-33.1.13. 

 

Okpara, D. A., Okon, O. E., & Ekeleme, F. (2009). Optimizing Nitrogen Fertilization for 

Production of White and Orange-Fleshed Sweet Potato in Southeast Nigeria. Journal of 

Plant Nutrition, 32(5), 878–891. doi:10.1080/01904160902790358. 

 

Opiyo, S. A., Ateka, E. M., Owuor, P. O., Manguro, L. O. A., & Karuri, H. W. (2010). Survey of 

Sweet Potato Viruses in Western Kenya and Detection of Cucumber Mosaic Virus. 

Journal of Plant Pathology, 92(3), 797–801. 

 

Oswald, A., Kapinga, R., Lemaga, B., Ortiz, O., Kroschel, J., Lynam J. “Integrated Crop 

Management.” International Potato Center (2009). 

http://sweetpotatoknowledge.org/sweetpotato-

introduction/overview/FINAL_WP_2009-

1_SWEETPOTATO_CHALLENGE_THEMES.pdf. 

 

Riebeek, H. (2006). Lake Victoria’s Falling Waters. NASA. Retrieved from 

http://earthobservatory.nasa.gov/Features/Victoria/. 

 

Smit, N. (1997). Integrated Pest Management for Sweetpotato in Eastern Africa. Wageningen University. 

 

Thiele, G., Lynam, J., Lemaga, B., Low, J. “Sweet Potato Value Chains.” International Potato Center 

(2009). http://sweetpotatoknowledge.org/sweetpotato-

introduction/overview/FINAL_WP_2009-

1_SWEETPOTATO_CHALLENGE_THEMES.pdf. 

 

Theisen, K. (2006). International Potato Center: World Sweet Potato Atlas. Retrieved from 

https://research.cip.cgiar.org/confluence/display/WSA/Uganda. 

 

Twesigye Charles K., Onywere, S. M., Getenga, Z. M., Mwakalila, S. S., & Nakiranda, J. K. 

(2011). The Impact of Land Use Activities on Vegetation Cover and Water Quality in 

the Lake Victoria Watershed. The Open Environmental Engineering Journal, 66–77. Retrieved 

from 

http://www.benthamscience.com/open/toenviej/articles/V004/66TOENVIEJ.pdf. 

 

You, L., S. Crespo, Z. Guo, J. Koo, K. Sebastian, M.T. Tenorio, S. Wood, U. Wood-Sichra. 

Spatial Production Allocation Model (SPAM) 2000 Version 3 Release 6. 

 

 

 

http://sweetpotatoknowledge.org/sweetpotato-introduction/overview/FINAL_WP_2009-1_SWEETPOTATO_CHALLENGE_THEMES.pdf
http://sweetpotatoknowledge.org/sweetpotato-introduction/overview/FINAL_WP_2009-1_SWEETPOTATO_CHALLENGE_THEMES.pdf
http://sweetpotatoknowledge.org/sweetpotato-introduction/overview/FINAL_WP_2009-1_SWEETPOTATO_CHALLENGE_THEMES.pdf
http://sweetpotatoknowledge.org/sweetpotato-introduction/overview/FINAL_WP_2009-1_SWEETPOTATO_CHALLENGE_THEMES.pdf
http://sweetpotatoknowledge.org/sweetpotato-introduction/overview/FINAL_WP_2009-1_SWEETPOTATO_CHALLENGE_THEMES.pdf
http://sweetpotatoknowledge.org/sweetpotato-introduction/overview/FINAL_WP_2009-1_SWEETPOTATO_CHALLENGE_THEMES.pdf
http://sweetpotatoknowledge.org/sweetpotato-introduction/overview/FINAL_WP_2009-1_SWEETPOTATO_CHALLENGE_THEMES.pdf
http://www.benthamscience.com/open/toenviej/articles/V004/66TOENVIEJ.pdf


Environmental Policy Update 2012 

 106 

Legume Citations:  

 

Abate, T., Van Huis, a, & Ampofo, J. K. (2000). Pest Management Strategies in Traditional 

Agriculture: an African Perspective. Annual review of entomology, 45, 631–59. 

doi:10.1146/annurev.ento.45.1.631. 

 

Asiwe, J. A. (2009). Needs Assessment of Cowpea Production Practices, Constraints and 

Utilization in South Africa. Africa Journal of Biotechnology, 8(20), 5383–5388. 

 

Asiwe, J. A. N., Nokoe, S., Jackai, L. E. N., & Ewete, F. K. (2005). Does Varying Cowpea 

Spacing Provide Better Protection Against Cowpea Pests ? Crop Protection, 24, 465–471. 

doi:10.1016/j.cropro.2004.09.014. 

 

Baoua, I. B., Amadou, L., Margam, V., & Murdock, L. L. (2012). Comparative Evaluation of Six 

Storage Methods for Postharvest Preservation of Cowpea Grain. Journal of Stored Products 

Research, 49, 171–175. doi:10.1016/j.jspr.2012.01.003. 

 

Bationo, A., Waswa, B., Okeyo, J., Maina, F., Kihara, J., & Mokwunye, U. (2011). Fighting Poverty 

in Sub-Saharan Africa: The Multiple Roles of Legumes in Integrated Soil Fertility Management. 

Springer Netherlands. Retrieved from http://link.springer.com/book/10.1007/978-94-

007-1536-3/page/1. 

 

Dugje, I. Y., Omoigui, L. O., & Ekeleme, F. (2009). Farmers ’ Guide to Cowpea Production in 

West Africa. IITA, (May). 

 

Gn, P., Pt, P., & Ph, P. (2008). Yield, Water Use Efficiency and Moisture Extraction Pattern of 

Summer Groundnut as Influenced by Irrigation Schedules, Sulfur Levels and Sources. 

Journal of SAT Agricultural Research, 6(December), 1–4. 

 

Golob, P. (2009). On-farm Post-harvest Management of Food Grains. FAO. 

 

Ifas, F. K. T., Pathology, P., & Nfrec, F. (2003). Peanut Production Methods in Northern Ghana 

and Some Disease Perspectives. Proceedings of Sod-Based Cropping Systems Conference, 5, 214–

222. 

 

Jansa, J., Bationo, A., Frossard, E., & Rao, I. M. (2011). Fighting Poverty in Sub-Saharan Africa: The 

Multiple Roles of Legumes in Integrated Soil Fertility Management. (A. Bationo, B. Waswa, J. M. 

Okeyo, F. Maina, J. Kihara, & U. Mokwunye, Eds.) (pp. 201–240). Dordrecht: Springer 

Netherlands. doi:10.1007/978-94-007-1536-3. 

 



Environmental Policy Update 2012 

 107 

Jones, M., Alexander, C., & Lowenberg-deboer, J. (2011). Profitability of Hermetic Purdue 

Improved Crop Storage ( PICS ) Bags for African Common Bean Producers. Dept . of 

Agricultural Economics, Purdue University, 1–29. 

 

Kamanula, J., Sileshi, G., Belmain, S., Sola, P., Mvumi, B., Nyirenda, G., Nyirenda, S., & 

Stevenso, P. (2011). Farmers’ Insect Pest Management Practices and Pesticidal Plant Use 

in the Protection of Stored Maize and Beans in Southern Africa. International Journal of 

Pest Management, 57(1), 41-49.  

 

Livinus, B., Oparaeke, Y., Mbonu, A., & Joseph, A. (2012). Cowpea ( Vigna unguiculata ) Pest 

Control Methods in Storage and Recommended Practices for Efficiency : A Review. 

Journal of Biology, Agriculture and Healthcare, 2(2), 27–34. 

 

Mejía, D. (2004). Cowpea: Post-harvest Operations. Food and Agriculture Organization of the United 

Nations, Retrieved from 

http://www.fao.org/fileadmin/user_upload/inpho/docs/Post_Harvest_Compendium_

-_Cowpeas.pdf. 

 

Moussa, B., Ooto, M., J. Fulton, & J. Lowenberg-DeBoer. (2009). Evaluating the Effectiveness 

of Alternative Extension Methods: Triple-bag Storage of Cowpeas by Small-scale 

Farmers in West Africa. Agriculture and Applied Economics. 

 

Naab, J. B., Seini, S. S., Gyasi, K. O., Mahama, G. Y., Prasad, P. V. V., Boote, K. J., & Jones, J. 

W. (2009). Groundnut Yield Response and Economic Benefits of Fungicide and 

Phosphorus Application in Farmer-Managed Trials in Northern Ghana. Experimental 

Agriculture, 45(04), 385. doi:10.1017/S0014479709990081. 

 

Ojwang’, P. P. O., Melis, R., Githiri, M., & Songa, J. M. (2011). Breeding Options for Improving 

Common Bean for Resistance Against Bean Fly (Ophiomyia spp.): AReview of Research 

in Eastern and Southern Africa. Euphytica, 179(3), 363–371. doi:10.1007/s10681-011-

0373-6 

 

Paul, U. V. (2007). Bean Pest Management in East Africa – A Scientific Evaluation of Organic 

Insect Control Practices. Swiss Federal Institute of Technology, (17528). 

 

Pretty, J. N., Morison, J. I. L., & Hine, R. E. (2003). Reducing Food Poverty by Increasing 

Agricultural Sustainability in Developing Countries. Agriculture, Ecosystems and Environment, 

95, 217–234.  

 

Sebetha, E., Ayodele, V., Kutu, F., & Mariga, I. (2010). Yields and Protein Content of Two 

Cowpea Varieties Grown Under Different Production Practices in Limpopo Province, 



Environmental Policy Update 2012 

 108 

South Africa. African Journal of Biotechnology, 9(5), 628-634. Retrieved from 

http://www.ajol.info/index.php/ajb/article/viewFile/78042/68435. 

 

Singh, a. (2011). Influence of Phosphorus on the Performance of Cowpea (Vigna unguiculata (L) 

Walp.) Varieties in the Sudan Savanna of Nigeria. Agricultural Sciences, 02(03), 313–317. 

doi:10.4236/as.2011.23042 

 

Singh, F., & Oswalt, D. L. (1995). Groundnut Production Practices. ICRISAT, (3). 

 

Smale, M., Byerlee, D., & Jayne, T. (2011). Maize Revolutions in Sub-Saharan Africa. Agriculture 

and Rural Development Team, (May). 

Taiwo, M. A., & Akinjogunla, O. J. (2006). Cowpea Viruses : Quantitative and Qualitative 

Effects of Single and Mixed Viral Infections. Africa Journal of Biotechnology, 5(October), 

1749–1756. 

 

Thierfelde, C., Cheesman Stephanie, & Rusinamhodzi, L. (2012). A Comparative Analysis of 

Conservation Agriculture Systems: Benefits and Challenges of Rotations and 

Intercropping in Zimbabwe. Field Crops Research, 137, 327–250. Retrieved from 

http://www.sciencedirect.com/science/article/pii/S0378429012002845. 

 

Tshilenge-Lukanda, L. (2012). Epidemiology of the Groundnut (Arachis hypogaea L.) Leaf Spot 

Disease: Genetic Analysis and Developmental Cycles. American Journal of Plant Sciences, 

03(05), 582–588. doi:10.4236/ajps.2012.35070. 

 

Varshney, R. K., Mahendar, T., Aruna, R., Nigam, S. N., Neelima, K., Vadez, V., & Hoisington, 

D. a. (2009). High level of Natural Variation in a Groundnut ( Arachis hypogaea L.) 

germplasm collection assayed by selected informative SSR markers. Plant Breeding, 128(5), 

486–494. doi:10.1111/j.1439-0523.2009.01638.x. 

 

You, L., S. Crespo, Z. Guo, J. Koo, K. Sebastian, M.T. Tenorio, S. Wood, U. Wood-Sichra.  

Spatial Production Allocation Model (SPAM) 2000 Version 3 Release 6.  

http://www.sciencedirect.com/science/article/pii/S0378429012002845


Environmental Policy Update 2012 

 143 

Environmental Policy Update 2012:  

Development Strategies and Environmental Policy in East Africa 
 
 
 
 
 
 
 

Chapter 5. The Small, For-Profit Business Model and 

Environmentalism in Ethiopia 

 
 
 
 
 

 
 

Kathryn Lee 



Environmental Policy Update 2012 

 144 

  



Environmental Policy Update 2012 

 145 

Environmental Policy Update 2012: The Small, For-Profit 

Business Model and Environmentalism in Ethiopia 
 

የ2005 የአካባቢ ፖሊሲ ጥናት፡ የትንሽ አትራፊ ቢዝነስ ሞደልና የአካባቢ አጠባበቅ 

በኢትዮፕያ 
 

By Kathryn Lee 

ካትሪን ሊ 

 

Research Highlights 

የጥናቱ ዋና ዋና ጭብጦች 
 

 How do businesses balance social and environmental 

objectives with making a profit? Can the small, for-

profit business model yield positive outcomes, both 

financially and environmentally?  

 This chapter examines small business’ role in 

environmentalism in Ethiopia. 

 Micro and small enterprises (MSEs) play an essential 

role in alleviating poverty through income generation 

and employment. 

 Selam Awassa Business Group (SABG) is a successful 

small, for-profit business model. SABG manufactures 

agricultural equipment, construction equipment, and 

renewable energy technologies for rural farmers. 

 By using a triple bottom line approach that 

incorporates social, environmental, and economic 

objectives, SABG alleviates stress on the environment 

and also generates economic benefits.  

 SABG also deliberately takes into account the needs of 

local communities, integrating social responsibility into 

their goal of making a profit. 

 Recommendations include increasing monitoring and 

communication of environmental changes arising 

from SABG’s work, in order to attract “green 

investors” and spur growth in for-profit 

environmentalism in Ethiopia. 

 የአካባቢ ጥበቃ ፖሊሲ መንግስታዊ ካልሆኑ ድርጅቶች ጋር ያላቸው 

እንቅስቃሴ አካባቢን በሚመለከቱ ጉዳዮች ዙሪያ ምን ይመስላል? 

 ቢዝነስ እንዴት የማህበራዊንና የአካባቢን አላማዎች ከትርፍ ጋር 

እንድመጣጠኑ ያደርጋል? ትንሽ የትርፍ ሞደል ቢዚነስ በሁለቱም፡ 

በገንዘብንና በአካባቢ ላይ ጥሩ ውጤት ሊኖረው ይችላል? 

 ይህ ምእራፍ ትንንሽ ቢዝነሶች በኢትዮፕያ ውስጥ ላለው 

አካባቢ አጠባበቅ ያላቸውን ሚና ያሳያል።  

 እነዚህ ትንንሽ የኢኮኖሚ እንቅስቃሴዎች ድህነትን ለማስወገድ 

ትልቅ ሚና አላቸው ምክንያቱም ገቢን በመጨመርና  የስራ 

እድልን በመፍጠር የሁገሪቱን እድገት እንዲፋጠን 
ስለሚያደርጉ ነው። 

 ሰላም አዋሳ ቢዝነስ ግሩፕ ውጤታማ የሆነ ትንሽ የትርፍ 
ቢዝነስ ሞደል ሲሆን የግብርና መሳሪያዎችን፣የግንባታ 
መሳሪያዎችንና የሚታደሱ የጉልበት ምንጮችን ቴክኖሎጅ 
ለአካባቢው ገበሬ ያመርታል። 

 ይህ ቢዝነስ ማህበረሰቡን፣ አካባቢውንና ኢኮኖሚውን 

ማእከላዊ አድርጎ በመስራት  በአካባቢ ላይ የሚደርስውን 

ተጽእኖ በማስወግድ የኢኮኖሚ ጥቅምን እየፈጠረ ነው። 
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ውስጥ በማስገባትና ከማህበረሰቡ ጋር የተቀናጀ ሀላፊነትን 
በመውሰድ የትርፋማነቱን ግብ ያሳካል። 

 ሰላም አዋሳ ቢዝነስ ግሩፕ በአካባቢ አጠባበቅ ዙሪያ በደንብ 
በመስራትና ስለአካባቢ ለውጥ በሚካሄዱ ሁኔታዎች ላይ 

በመሳተፍ የአረንጟዴ ኢንቨስተሮችን በመሳብ ትርፍንና 
የአካባቢን እንክብክቤ ማስጠበቅ ይችላል።
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Executive Summary 

 

In Ethiopia, 35 million out of a population of 80 million are living in abject poverty. Currently, 

the population cannot be sustained by the natural resources available. The Ethiopian population 

has endured severe stress from environmental degradation. Several factors influencing poverty in 

Ethiopia are arid conditions leading to irregular production in the agriculture sector, improper 

marketing strategies of agricultural products, and degrading ecology. Addressing these issues will 

not only help the state of the Ethiopian environment but will also help to reduce poverty. 

 

The role of Micro and Small Enterprises (MSEs) in employment and income generation is 

increasingly recognized as a solution for Ethiopia and has become a viable option for 

policymakers with dual objectives of enhancing growth and alleviating poverty. This research 

seeks to answer the question if MSEs can also play a role in alleviating environmental 

degradation.  

 

This chapter seeks to answer the question: can the small, for-profit business model be applied to 

environmental services to yield positive outcomes, both financially and environmentally? The 

methods utilized for this research were a comprehensive literature review on governmental 

institutions and policies relevant to micro and small enterprise, development, and the 

environment. Also, the research incorporated interviews and email correspondences with Selam 

Awassa Business Group (SABG). Lastly, maps produced using Geographic Information Systems 

(GIS) analysis illustrate the range of SABG’s activities in Ethiopia. 

 

Selam Awassa Business Group is a successful small business at least in part because it yields both 

positive financial and positive environmental outcomes. They are able to do this through 

utilizing a triple bottom line approach that considers social, environmental, and economical 

objectives in business planning. SABG takes into account these three aspects because they 

produce tools to take the burden off of the environment, make efforts to take into account the 

needs of local communities, and also continue to pursue the goal of making a profit. While more 

efforts are needed to appropriately measure the business’ environmental impacts, SABG is a 

positive example of a small, for-profit business involved in environmental issues in Ethiopia. 
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By Kathryn Lee 
 

Introduction 

 

Environmentalism and business are often at odds in terms of goals and approaches (Jansen, 

1995). At the extreme, environmentalists want to save the environment at all economic costs, 

while entrepreneurs want to secure profits at all environmental costs (Nelson, 2012). However, 

environmental resources have strong implications for local and national economies and 

governments, businesses, and communities are beginning to recognize these links. Economic 

growth is a driving force behind all nations’ operations, especially in developing countries, such 

as Ethiopia. 

 

A “microenterprise” is a small business that employs a small number of employees 

(Gebreeyesus, 2009). Microenterprises often operate with fewer than 10 people and start with a 

small amount of capital. Most microenterprises specialize in providing goods or services for their 

local area. Microenterprises are business enterprises found in all sectors of the Ethiopian 

economy with a paid-up capital (fixed assets) that does not exceed Birr 20,000, excluding high-

tech consultancy firms and other high-tech establishments. Small Enterprises are business 

enterprises with a paid-up capital between Birr 20,000 ($2,500) and Birr 500,000 ($62,500), also 

excluding high-tech businesses. (1 US$ equals about 18 Birr, 1 Euro equals about 24 Birr in 

2012) (Gagel, 2012). The opportunities in microbusiness encourage poor individuals and families 

to start their own businesses, earn income, and benefit their communities (Gebreeyesus, 2009). 

Ethiopia has embraced the concept of micro and small enterprises (MSEs), as evidenced by 

MSE Development Strategy in 1997 followed by the proclamation for the establishment of the 

Federal Agency for Micro and Small Enterprises Development in 1998 (Mulugeta, 2008). 

Applying microenterprise to environmentalism provides an opportunity for cooperation 

between economic development and environmental sustainability. 

 

Governments, businesses, and communities have increasingly recognized MSEs for their income 

and employment generation (Wasihun & Paul, 2010). In Sub-Saharan Africa, the informal sector 

(outside of agriculture) includes self-employment and informal enterprises and employs 72% of 

the population (Wasihun & Paul, 2010). Because MSEs have demonstrated abilities to reduce 

poverty in developing countries, many Sub-Saharan countries have adopted development 

strategies that promote MSEs (Gebreeyesus, 2007). The Ethiopian Development Research 

Institute stated in Growth of Micro-Enterprises: Empirical evidence from Ethiopia that “governments and 

the donor community [have increased] their involvement with MSE assistance programs that 

include; improving availability of credit, vocational training programs and short trainings to 
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entrepreneurs and their workers, and facilitating markets services among others” (Gebreeyesus, 

2007, 2).  

 

In Ethiopia, according to the 2002 nationwide survey of the Central Statistics Authority (CSA), 

there were 974,676 cottage and handicraft manufacturing establishments engaging more than 1.3 

million people. About 94.2 percent were active owners, partners, or family workers; employees 

constituted only 4.3 per cent. The Small Scale Manufacturing Survey (CSA 2003) also shows that 

there were 31,863 small-scale manufacturing industries engaging 97,782 persons (Ageba & 

Amha, 2006). 

 

The Ethiopian Government further supports MSEs in the role of national development through 

public policy (Wasihun & Paul, 2010). The National Micro and Small Enterprises Strategy in 

1997 and the Federal Micro and Small Enterprises Development Agency in 1998 both supported 

the role of MSEs in the Ethiopian economy. More recently, as stated in United Nations 

University “the country’s industrial policy in 2003 and the poverty reduction strategy in 2006 

have singled out MSEs as major instruments to create a productive and vibrant private sector 

and reduce poverty” (Gebreeyesus, 2009). Through these policies, the government has signaled 

its recognition of the important role of MSEs in the development sector. 

 

Furthermore, the Ethiopian government invests in development, which directly impacts small 

businesses. As Engida et al. (2011) observed: “Under the Plan for Accelerated and Sustained 

Development to End Poverty (PASDEP), implemented from 2005/06 to 2009/10, Ethiopia 

achieved rapid economic growth and laid a foundation for future growth by making substantial 

investments in infrastructure and human capital. The Growth and Transformation Plan (GTP) 

for 2010/11–2014/15, Ethiopia’s new five year plan, sets even higher growth and investment 

targets” (Engida et al., 2011, vi). Ethiopia’s natural resources are decreasing but the government 

is looking to increase economic development; therefore, environmentally conscious growth 

should be incorporated in the country. Ethiopia is one of the most environmentally degraded 

regions in the world and struggles with deforestation, soil erosion, loss of biodiversity, and 

declines in soil fertility and water quality (FFE, 2011b; Conservation International, 2007; McKee, 

2007 cited in (Kefauver, 2011)). The Ethiopian government recognizes the vital link between 

environmental degradation and the livelihoods of its citizens. The 1997 Environmental Policy of 

Ethiopia stated “natural resources are the foundation of the economy” (Environmental 

Protection Authority & Ministry of Economic Development and Cooperation, 1997). With an 

economically beneficial solution to these environmental problems, collaborative management 

among stakeholders is possible. Given the state of the environment and Ethiopia’s economic 

goals, small, for-profit, environmental business may be an effective model for advancing 

environmental causes.  

 

This research focuses on the small, for-profit business model. Specifically, this paper seeks to 

answer the questions: How do businesses balance social and environmental objectives with 



Environmental Policy Update 2012 

 149 

making a profit? Can the small, for-profit business model be applied to environmental services 

to yield positive outcomes, both financially and environmentally? 

 

Study Objectives 

 

Since the 1990s, the ties between the environment and development have become increasingly 

apparent. According to proceedings from the 1992 United Nations Conference on Environment 

& Development Conference in Rio de Janerio, “business and industry, including transnational 

corporations, should recognize environmental management as among the highest corporate 

priorities and as a key determinant to sustainable development” (Weiss, 1992). In 1994, the U.S. 

Agency for International Development (USAID) identified protecting the environment as one 

of four pillars of the agency's strategy for sustainable development. Around the same time, the 

World Bank published the report "Making Development Sustainable: From Concepts to 

Action," in which it merged economic, ecological, and social objectives under the rubric of 

"environmentally sustainable development” (Jansen, 1995). Because international institutions are 

recognizing the importance of incorporating environmentally friendly practices in development 

and business, small developing countries will be able adapt their businesses to be more 

sustainable. 

 

While there has been much research pertaining to the individual subjects of MSEs, development, 

and the environment in Ethiopia, there is little research that links the three together. This paper 

looks at the connection of MSEs to positive environmental outcomes in Ethiopia, both of which 

are vital to the economy and the environment.  

 

In order to better understand the small, for-profit business model and to measure its 

environmental impact, this research will highlight Selam Awassa Business Group (SABG) as the 

model for sustainable development. This paper focuses on this business because it exemplifies 

initiatives that are conscious of environmental issues in Ethiopia, despite being a for-profit 

organization. Its successes allow this paper to focus on the business’s areas of strength, but also 

on areas where it could improve its practices. This research looks at many aspects of the 

business, including mission, personnel, location, and program strategies. It utilizes library 

research, qualitative interviews with the businesses, and GIS analysis.  

 

Historical Context 

 

Ethiopia has a population over 62 million people, is the second most populous country in sub-

Saharan Africa, and has a population growth rate that is among the highest in the world (Ezra, 

2001). According to the 1994 census, about 85 percent of the population lives in rural areas 

(Ezra, 2001; CSA, 1998) and depends on subsistence farming. The country is one of the poorest 

on earth. The Human Development Report 2000 ranks Ethiopia 171st out of 174 countries 

(Ezra, 2001; UNDP, 2000). Low socioeconomic status, poor weather conditions, massive land 
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degradation, and lack of basic infrastructure for intensive land use has undermined agricultural 

growth (Ezra, 2001). Ethiopia is a primarily agricultural based economy, and also has floriculture 

industries in the Rift Valley, which export their products to Europe. Poverty is a serious problem 

in Ethiopia: Of a population of 80 million, 35 million live in abject poverty. Several factors 

influencing poverty in Ethiopia are arid conditions leading to irregular production in the 

agriculture sector; improper marketing strategies of agricultural products; and degrading 

ecologies (Enquobahrie, 2004). 

 

Development and the Ethiopian Economy 

 

The Ethiopian Government’s Approaches to Economic Development 

 

In an attempt to liberalize the economy, the Ethiopian government has transformed the 

economy from a command-and-control to a market structure and has better integrated its 

domestic economy into the world market (Ethiopian Business Development Network, 2012). 

Economic liberalization encompasses the policies that promote free trade, deregulation, the 

elimination of subsidies, price controls and rationing systems, and the downsizing or 

privatization of public services (Department of Economic and Social Affairs, 2010). The 

underlying goal is to have unrestricted capital flowing into and out of the country in order to 

boost growth and increase efficiencies within the home country (Ethiopian Business 

Development Network, 2012).  

 

Since 1992, the government has made strides in liberalizing the economy by implementing short-

term economic stabilization and structural adjustment measures (Ethiopian Business 

Development Network, 2012). Partially as a result of this liberalization, the economy has shown 

a marked growth improvement, increasing by an annual average rate of 7.3% in the last several 

years (World Bank, 2011). Specifically, this has resulted because the government has enhanced 

private sector development and private-public partnerships through providing effective industry 

associations and creating a forum for consultation between the private sector and the 

government (Invest in Ethiopia, 2012). The government has prioritized a developed economy 

through its involvement of the private sector.  

 

A supportive government is necessary in order to have a productive market (International Trade 

Administration, 2010). The Ethiopian government has addressed market failures by intervening 

in many areas, such as product design, product testing, human resources (training producers), 

marketing, distribution, financing, and reporting (Accenture Development Partnerships, 2012). 

These interventions illustrate the government’s commitment to business and investment-led 

development. 

 

At the national level, the Ethiopian government has also focused increasing attention on the 

development of MSEs, largely because the government realizes that they are an important 
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vehicle to address the challenges of unemployment, economic growth, and equity within the 

country (Ministry of Trade and Industry, 2009). The Council of Ministers established the Federal 

Micro and Small Enterprises Development Agency (FeMSEDA) with the objective “to 

encourage, coordinate and assist institutions that provide support to the development and 

expansion of MSEs in Ethiopia” (FeMSEDA, 2010). FeMSEDA establishes a working 

relationship with regional government organizations, regional agencies responsible for MSE 

development, NGOs, and the private sector. Table 1, “Governing Institutions in Ethiopia 

Relating to Environmental Micro and Small Enterprises” as interpreted from FeMSEDA, shows 

the possible institutions that MSEs can utilize.  

 

Table 1. Governing institutions in Ethiopia Relating to Environmental Micro and Small Enterprises. 

Institution Description 

Ministry of 

Finance and 

Economic 

Development 

(MoFED) 

Governmental institution 

Seeks to extricate poverty and achieve sustainable efforts so that it can match 

with the global world 

The Ministry contributes to the development efforts of the nation, responsible for 

making changes that can push the economic development efforts of the nation 

forward 1 

The Ministry 

of Trade and 

Industry 

Supervise and coordinate five government institutions that are involved in the 

promotion & development of trade, industry, and investment activities 

Promote the expansion of trade, industry and investment2 

Development 

Bank of 

Ethiopia 

(DBE) 

Specialized bank established to spur the national development agenda. The 

Bank’s focal point is the provision of customer focuses lending to viable projects 

in line with government priority areas by mobilizing fund from domestic and 

foreign sources while ensuring its organizational sustainability. 

Environmental protection and overall socio-economic development 

The interest of stakeholders is served through continuous capacity building and 

innovative human resource development. 

As desirable issues, environmental protection and overall socio-economic 

development will also be the concern of the Bank3 

National 

Bank of 

Ethiopia 

Democracy and good governance are prevailed 

Social justice is reigned 

Poverty reduced and income of citizens reaching middle economic level 4 

Ministry of 

Water and 

Energy of 

Ethiopia 

(MoWE) 

Governmental institution 

Undertake the management of water and energy resources of Ethiopia 

Development, planning, and management of water and energy resources, 

Development of polices, strategies and programs, 

Develop and implement water and energy sector laws and regulations, conduct 

study and research activities 

Provide technical support to regional water and energy bureaus and offices and 

sign international agreements5 

          (Sources listed in Appendix 5A) 

 

The objectives of the Ethiopian Government are apparent in the Growth and Transformation 

Plan (GTP) produced by the Ministry of Finance and Economic Development (MoFED). The 
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plan states that Ethiopia’s long-term vision is “to become a country where democratic rule, 

good-governance and social justice reigns, upon the involvement and free will of its peoples; and 

once extricating itself from poverty and becomes a middle-income economy” (Ministry of Trade 

and Industry, 2009) Its vision in the economic sector is, “to build an economy which has a 

modern and productive agricultural sector with enhanced technology and an industrial sector 

that plays a leading role in the economy; to sustain economic development and secure social 

justice; and, increase per capita income of citizens so that it reaches at the level of those in 

middle-income countries” (Ministry of Trade and Industry, 2009). This is an ambitious five-year 

growth plan which hopes for GDP growth of 11-15% per year from 2010 through 2015. The 

total cost is estimated at US$ 75-79 billion over five years. The plan is to complete Ethiopia’s 

appointment to the World Trade Organization (WTO) and improve the commercial regulatory 

framework (Ministry of Trade and Industry, 2009). 

 

International Involvement in Ethiopia’s Development 

 

In addition to national involvement, there is also international involvement in Ethiopia’s 

economy. The United Nations Industrial Development Organization’s (UNIDO) Integrated 

Programme for Ethiopia (IPE) assists in transforming the structure of the economy (Regional 

Office of Ethiopia, 2012). One of the components of the UNIDO’s IPE is the 

Ethiopian Business Development Services Network (EBDSN), a network of Micro and Small 

Enterprises (MSE), Development Organizations, and Institutions. This organization helps these 

micro and small businesses get started and plan their business strategies. The MSE sector plays a 

vital role in the industrial development of Ethiopia. Not only does this sector provide 

employment opportunities to an increasing number of people in the country, but it is also an 

effective means of fighting poverty and income inequality (Gagel, 2012). 

 

The Ease of Doing Business in Ethiopia 

 

In order to look specifically at Ethiopia’s business history, The World Bank compares 185 

countries bilaterally in terms of how easy it is to conduct business in that country. Its report, 

Doing Business, measures the procedures, time and cost for a small to medium-size limited liability 

company to start up and operate formally. To make the data comparable across 185 economies, 

Doing Business uses a standardized business model that is 100% domestically owned, has start-up 

capital equivalent to 10 times income per capita, engages in general industrial or commercial 

activities, and employs between 10 and 50 people within the first month of operations (The 

World Bank. 2012).  
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Table 2. The Ease of Doing Business Index (World Bank and International Finance Corporation for Ethiopia). 

Year 

Ease of 

Doing 

Business 

Rank 

Starting a 

Business 

Rank 

Starting a Business 

 
Procedures 

(numbers) 

Time 

(days) 

Cost (% 

of income 

per 

capita) 

Paid-in Min. 

Capital (% 

of income 

per capita) 

2004 N/A N/A 10 46 483.9 1,964.20 

2005 N/A N/A 9 34 77.4 1,821.90 

2006 N/A N/A 9 34 64.9 1,532.00 

2007 N/A N/A 9 18 45.9 1,083.80 

2008 N/A N/A 9 18 41.3 960 

2009 N/A N/A 9 18 29.8 693.6 

2010 N/A N/A 9 15 267.5 492.4 

2011 N/A N/A 9 15 199.8 367.7 

2012 127 163 9 15 181.2 333.5 

2013 127 163 9 15 135.3 249.1 

Note: N/A symbolizes no rank prior to 2012 because Ethiopia ranked below 185 countries.       (World Bank, 2012) 

 

As Table 2 shows, business is easier to conduct today compared to 2004. Ethiopia was not even 

ranked prior to 2012, and all the variables that measure the ease of starting a business have 

improved since 2004. This is a positive sign in terms of progressing to a more business-friendly 

country. 

 

Civil Society in Ethiopia 

 

In many parts of the world, civil society and non-governmental organizations (NGOs) are highly 

effective in bringing about positive environmental and social change (Gemmill & Bamidele-izu, 

2002). While the NGO community in Ethiopia is growing, the Ethiopian government does not 

trust many NGOs. Some NGOs misuse funding and potentially use foreign funding to support 

interests contradictory to the Ethiopian government (Kefauver, 2011). Because civil society lacks 

a strong, positive relationship with the government, small, for-profit, environmental business 

may be an alternative model for advancing environmental causes.  

 

MSEs in Ethiopia 

 

In a developing country like Ethiopia with an emerging market, the small, for-profit business 

model is vital. Specifically, this business model can be applied to solve the issue of 

environmental degradation. MSEs in Ethiopia have addressed the challenges of unemployment, 

economic growth and equity in the country (Federal Democratic Republic of Ethiopia, 1997); 

however, this paper argues that MSEs can also address the issues of the environment. Despite 

increasing interest, there is still limited research on MSEs and environmental issues in Ethiopia. 

Analyzing the intersection of governing institutions, regulating bodies, and environmental MSEs 

will shed light on the practices in place and what could be improved.  
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Methods 

  

To best understand relevant background and historical information pertinent to MSEs and the 

environment in Ethiopia, this paper conducts an extensive literature review using Scopus, 

Google Scholar, and other similar database search engines. This research also includes current 

governmental institutions and policies relevant to MSEs, development, and the environment.  

 

Despite contacting several businesses, including Global Alliance for Clean Cookstoves, Selam 

Awassa Water Drilling Works and Sanitation PLC, David Röschli Genesis Farm PLC, and Selam 

Awassa Business Group, this research only focuses on Selam Awassa Business Group PLC.  

 

This paper analyzes SABG in several aspects, as shown in Figure 1. It uses interview methods 

with Atkelt Girmay, the general manager of SABG, and also uses reports published by the 

business to collect this information. This research also uses GIS analysis to produce a map from 

this information. In addition, it uses interview methods with Kate Schneider, a research analyst 

at Bill & Melinda Gates Foundation, to gather background information on researching business, 

social, and environmental changes. 

 

 
Figure 1. Methods of evaluating microenterprise business model. 

 

Results 

 

MSEs in Ethiopia 

 

The working paper “Growth of Micro-Enterprises: Empirical evidence from Ethiopia” by the 

Ethiopian Development Research Institute (EDRI) describes a 2003 survey of MSEs. The 

survey was done on six selected major towns (Addis Ababa, Awassa, Bahir Dar, Jimma, Mekelle, 

and Nazreth) based on the population. The sample included 1,000 enterprises, 974 of which 

responded. The questionnaire asked questions related to background of the owner, history of the 
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enterprise, finance, marketing, business development services, rules/regulations, infrastructure 

issues, relationship with suppliers and clients and the investment climate (Gebreeyesus, 2007).  

 

Table 3. Distribution of the firms: city, sector, size, organization type, and owner gender. 

                 (Gebreeyesus, 2007) 

 

Table 3 shows the breakdown of where MSEs are located, what they are producing, how large 

they are, and what the gender of the owner is. Most of the MSEs are in Addis Ababa in trade 

shops, employ two to four workers, are owned by males, and have an owner who has completed 

high school. 

City 

 Addis 

Ababa 
Awassa 

Bahir 

Dar 
Jimma Mekele Nazareth Total 

Number of 

MSEs 
240 

141 145 147 150 151 974 

% 25 14 15 15 15 16 100 

Sector 

 Trade Shops Service Manufacturing Total 

Number of 

MSEs 
439 

349 186 974 

% 45 36 19 100 

Current Size 
 

 One worker 2-4 workers 5-10 workers >10 Total 

Number of 

MSEs 
172 

493 302 6 973 

% 18 51 31 .6 100 

Age Category 
 

 <5 years 6-12 years 13-29 years > 29 Total 

Number of 

MSEs 
439 

347 141 47 974 

% 45 36 14 5 100 

Ownership by Gender 
 

 Female Male Mixed Total 

Number of 

MSEs 
226 

722 26 974 

% 22 74 .27 100 

Education of the Owner 
 

 
Illiterate Elementary 

High 

school 

High school 

complete 

Some 

college 

Total 

Number of 

MSEs 
113 

287 119 310 145 947 

% 12 29 12 32 15  
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EDRI also determined that “the smaller and younger firms grow faster than their counterparts” 

(Gebreeyesus, 2007). Analyzing the different sectors, “manufacturing shows highest growth rate 

(13%) followed by service (11%) in contrast to trade (6.2%). Male-headed firms’ growth (10.6%) 

is more than double that of female-headed firms’ (4.5%) annual average” (Gebreeyesus, 2007).  

 

Selam Awassa Business Group 

 

Selam Awassa Business Group (SABG) is a MSE that looks at social, environmental, and 

economic returns in Ethiopia (Röschli, 2009). The founders envisioned “an opportunity for a 

for-profit enterprise to play a pivotal role in alleviating poverty and environmental degradation, 

provide vocational training and support the local community” (Vaughn, 2008) thus they created 

Selam Awassa Business Group. SABG produces agriculture equipment, construction equipment, 

and renewable energy technologies for rural farmers. 

 
       Table 4. A sample of the equipment that SABG produces. 

               (Röschli, 2009) 

 

In 2006 Paulos Temesgen and Mussie Mohammed established SABG with the help of Atkelt 

Girmay and David Röschli (“Selam Awassa Business Group-About,” 2012). Paulos Temesgen, 

Mussie Mohammed, and Atkelt Girmay were all orphans who got their start at Selam’s 

Vocational Training School. This school partners with Dorcas Aid International and provides 

disadvantaged youth with practical training in general metal fabrication and assembly as well as 

building electrical installation. Students become competent in foundry, welding, machine 

operation, sheet metal processing; provide technical support, install, test, and commission 

household appliances; maintain household appliances and perform preventive maintenance; and 

dismantle and dispose of household appliances. In addition to receiving practical, hands-on 

training, students also take theoretical courses in their discipline as well as in English, 

entrepreneurship, and small business management (“Selam Awassa Business Group-About,” 

2012)..  

 

SABG’s sister business is Selam Awassa Water Drilling Works and Water Sanitation project 

(SAWDWS). They seek to provide access to safe water to impoverished communities 

throughout Ethiopia. They partner with Water is Life International (a 501c3 foundation based in 

Agriculture equipment Construction equipment 
Renewable energy 

technologies 

Multi-crop thresher Soil mixer Micro-hydro power 

Bee farming equipment Cement mixer Solar 

Rope and washer irrigation 

pump 

Stone crusher Wind-mills 

Treddle pumps for irrigation Hollow block machine Biogas stoves 

Maize sheller  Mirt stoves 
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the United States) to empower those with few resources to find immediate, affordable, and 

sustainable access to clean water (“Selam Awassa Business Group-About,” 2012). 

 

Appropriate Technology 

 

Atkelt Girmay, the general manager of SABG, notes that some of their major obligations are to 

build electrical installations and to provide appropriate technologies to generate “green, clean 

energy and post-harvest technology and also the water lifting devices” (Atkelt Girmay, personal 

communication, November 13, 2012). SABG’s goal is to contribute to the clean energy sector in 

the areas of solar, biogas, mirt stoves (an environmentally friendly stove), wind, and micro-hydro 

power. SABG uses mostly solar energy, because according to Girmay they are trying to provide 

solar energy for the whole area (Atkelt Girmay, personal communication, November 13, 2012). 
 

That’s what we think, not directly but indirectly, by providing them the 

appropriate technology that they can reduce the quantity of wood that they are 

using usually on the countryside and become and provide them with 

appropriate technology so that they can reduce the consumption of wood and 

also by providing renewable energy that they don’t use wood as a firewood for 

cooking and kerosene also for lighting all these things by providing them an 

appropriate technology (Atkelt Girmay, personal communication, November 

13, 2012). 
 

SABG produces mirt stoves that are insulated fire stoves made from concrete. They cost 85 to 

115 birr, last 15 years, have an energy efficiency of 16% and fuel savings of 50% compared to 

other stoves and are included in 13% of Ethiopian 

households (Accenture Development Partnerships, 

2012). SABG produces molds for the stoves and 

understands that using the stoves can reduce the 

consumption of wood in Ethiopia (Atkelt Girmay, 

personal communication, November 13, 2012). By 

producing and disseminating the mirt stoves, SABG 

helps reduce pressures on deforestation because the 

Ethiopian population uses less energy and thus they 

harvest fewer trees. 

 

Biogas stoves are another product that SABG 

produces. Biogas is a methane rich gas produced 

through the anaerobic digestion of organic wastes, typically from animal and kitchen wastes. 

Biogas production is considered carbon-neutral as long as it is recovered properly (Accenture 

Development Partnerships, 2012). The fuel efficiency ranges from 50 to 65 percent (Accenture 

Development Partnerships, 2012). As Atkelt notes, the Ethiopian government is interested in 

producing biogas stoves for the countryside so that rural populations have an alternative to 

wood fires (Atkelt Girmay, personal communication, November 13, 2012).  

Figure 1. Mirt stove with baking plate and 

cover (Gulilat et al., 2011). 
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Clean water is a very rare resource in rural Ethiopia and people, usually women, have to travel 

far distances to bring it back (Röschli, 2009). Also, there is a fear of water-borne illness 

associated with drinking water (Röschli, 2009). SABG also produces pumps and water lifting 

devices such as rope-and-washer hand pumps, and the Afridav pump. SAWDWS, the sister 

company, installs them. These pumps can drill up to 40 meters in rocky soil and 80 meters in 

soft soil (“Selam Awassa Business Group-About,” 2012). Using these pumps increases farmers’ 

yields and decreases the likelihood of food shortages (Vaughn, 2008). Rope pumps offer water 

that is five times safer than unprotected sources and even lower risk water quality (<10 

FC/100ml) is found in rope pump wells in protected springs (Sutton & Hailu, 2011). These 

samples reflect the worst-case scenario, collected in the rainy season from wells which are 

primarily for irrigation, and have not been chlorinated or cleaned out since the pump was 

installed (Sutton & Hailu, 2011). 

 

Water is Life distributes these pumps in these three areas: Langano (Ziway/Oromia), Yerga 

Cheffe and Wendo Genet (Sidama) (Sutton & Hailu, 2011). Table 5 shows the locations, number 

of pumps, year of construction, and number of people served from each of the pumps.  

 
Table 5. Pump production by Selam Awassa Technical Vocational School as of 2011. 

 

 

 

        (Sutton & Hailu, 2011) 

 

Location Number Year of construction Number of people served 

Wendo 15 2009 3110 

Injibara 1 2009 500 

Langano 10 2008 736 

Hawassa 3 2008 240 

Yerga Cheffe 7 2008 4500 

Cheko 1 2008 180 

Langano 21 2007 1470 

Tufa 1 2007 200 

Total to date 59 All installed 10,936 
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Figure 2. Rope-and-washer hand pump production by Selam Awassa Technical Vocational School in 2011. 

 

A considerable amount of people has been served from the pumps produced by SABG’s 

Vocational School and SAWDWS. These groups work through kebele (community) leaders 

(Röschli, 2009; “Selam Awassa Business Group-About,” 2012). This way, SAWDWS establishes 

support from the local community and uses their labor to help install the well (Röschli, 2009). By 

involving the community in the process, they can take ownership of the well. Without the 

support of the community, the people would not be as receptive of the well. According to one 

of the heads of the SAWDWS, he says:  “Without the support of kebelle leaders, we would have 

a very hard time. Some of the people would just say, ‘You want to dig a well? Go ahead but I’m 

not providing any labor and could care less what you do’” (Vaughn, 2009). 

 

Table 6 looks at SABG’s company characteristics. This profile shows its goals, its structure, its 

personnel, and its sources of funding. 
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       Table 6. Company characteristics: Selam Awassa Bussiness Group, PLC. 

    (Selam Awassa Bussiness Group, 2012) 

Parameters Selam Awassa Business Group, PLC. 

Mission 

Stimulate development   

Deeply invest in technical and vocational training among disadvantaged 

youth.  

Seek to instill a culture of trust, discipline, work ethic, dedication to trade, 

and respect. This creates a thriving work environment, which in-turn more 

fully develops our students, employees, and the community at large 

Objectives 
Produces appropriate technology for rural farmers, contractors, and 

villagers and equipping disadvantaged youth with employable skills 

Legality PLC 

Governing 

structure 

General managers  

Personnel 
Atkelt Girmay – General Manager 

              – Founder 

Location Awassa, Ethiopia 

Outreach Technical and Vocational Training College 

Strategies Triple Bottom Line 

Partnerships 

Achievements 

Research and development organizations: 

Sasakawa Global 

Practica Foundation 

Entec Indonesia 

Ethiopian government 

NGOs: 

Water is Life International 

Deutsche Gesellschaft für Internationale Zusammenarbeit (GTZ) 

Service in Mission (SIM) 

Samaritan’s Purse 

International Rescue Committee (IRC) 

Oromo Self-Help Organization (OSHO) 

Dorcas Aid International 

David Röschli Genesis Farm 

Selam Awassa Waster Drilling Works and Sanitation 

Farmer associations 

Private sector: 

David Röschli Genesis Farm 

Selam Awassa Waster Drilling Works and Sanitation 

Midroc, Greenwood 

Ethiopian Government: 

Ministry of Housing and Development  

Ministry of Agriculture and Rural Development 

Budget — 

Profit —  

Investors NGOs 

Resources  Manufacturing warehouse  
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Environmental Impacts 

 

SABG produces appropriate technology for farmers to farm more efficiently and renewably. 

SABG has realized that there is a knowledge gap of overfarming and the degredation of the 

envionrment and sees a market solution through selling these farming technologies on a small 

scale. SABG understands and incorportates the following practices into their business plan:  

 

Extensive farming leads to the degradation of native soil, pastures, forests and wetlands. 

Predictions of climate change and global warming are dire; therefore, farming and farmers must 

take an active role in preserving scarce natural resources. SABG hopes their products enable 

farmers to realize their earning potential, the land’s potential and the opportunity they have to 

farm in a manner that increases their income, provides for their family, and is harmonious with 

surrounding ecosystems (“Selam Awassa Business Group-About,” 2012). 

 

These technologies, such as crop threshers, increase the yield for rural farmers; with a higher 

yield, less land is necessary for cultivation, and therefore more soil and forests are preserved 

(Vaughn, 2008). Appropriate technologies such as this can generate positive environmental 

outcomes in Ethiopia.  

 

SABG has not, however, quantified their impacts so far. “[SABG] is just only counting our 

production that is related to an environmental issue and we try to focus to make an 

environmental future for the environment” (Atkelt Girmay, personal communication, 

November 13, 2012). He went on to say: “We are only trying to produce the appropriate 

technologies and we are try to consider the environmental issues to our direct activity but we 

can’t really compare with and we cannot also say that we are a major contributor of major 

environmental issues when there are a lot of organizations that are playing a role” (Atkelt 

Girmay, personal communication, November 13, 2012). For instance, they know how many 

stoves they sell to a certain area, but do not know exact logistics, such as how many people are 

using the stoves and where specifically they are using them.  

 

Social Impacts 

 

In addition to having positive environmental impacts, SABG also seeks to empower people of 

Ethiopia to “lift themselves out of poverty” (Röschli, 2009). They do this through teaching and 

employing Ethiopians. Their vocational school gives youth employable skills while also 

producing “high quality, appropriate, and affordable technology” (Röschli, 2009). 

 

SABG produces these environmentally friendly agricultural products with help fom students at 

the vocational training programs. It provides students with skills in metal working, welding, and 

machine manufacturing. Since skilled labor is a scarce resrouce in Ethiopia, they hope to attain 

100% job placement to ensure the students “a life of independence and productivity” (Vaughn, 
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2008). Because the founders were orphans themselves and were trained with these skills, they 

founded their business to employ others with the proper training (Vaughn, 2008). 

 

Economic Impacts 

 

SABG approaches positive economic impacts from a triple bottom approach. SABG believes 

that “the only sustainable, scalable model is a for-profit model” (Röschli, 2009). As a private 

limited corporation (PLC), their goal is to produce quality products that bring about 

environmental change at affordable rates (Röschli, 2009).  

 

Selam Awassa Business Group has a diversified customer base consisting of NGOs, small 

farmers, and private corporations. By having multiple types of customers, SABG is able to have 

a fairly secure revenue stream (Vaughn, 2008). These private corporations include Midroc, and 

Al Yust Trading. SABG partners with Sasakawa Global, a Japanese NGO, which has proven to 

be beneficial because they cover costs for SABG to develop prototypes in post-harvest 

technology (multi crop threshers, maize threshers, etc.).  

 

Discussion   

 

This discussion highlights why SABG is successful from an economic, environmental, and social 

standpoint, but also highlights areas where it could improve its practices. The basis of their 

environmental success is that their technologies reduce the burden placed on the environment.  

 

There is currently a growing business environment in Ethiopia which, with the help of the 

government, will continue to improve. As it becomes easier to do business in Ethiopia, there will 

be more of a chance for smaller businesses like MSEs to emerge. Furthermore, with the 

increased attention that the Ethiopian government is focusing on development and MSEs, the 

number of MSEs in the market should increase. Agencies such as FeMSEDA, which seek to 

encourage cooperation and collaboration between participants, are vital to growing this sector. 

 

The environmental condition in Ethiopia is strained. Ethiopia needs to take appropriate 

measures to ensure that the resources are still available for generations to come, allowing 

Ethiopians to continue to rely on the environment for their livelihoods. Since, as stated in the 

1997 Environmental Policy of Ethiopia, “natural resources are the foundation of the economy,” 

these natural resources need to be preserved and used in a sustainable manner. Furthermore, 

technologies, which can shift dependence toward environmental resources, have the potential to 

positively benefit the environment by taking the burden off of the environmental resources as 

well as creating more sustainable development.  
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Community Based Business 

 

Selam Awassa Business Group has been sucessful on the ground because it is largely owned and 

operated by Ethiopians. Because they are locally owned and operated, SABG does not deal with 

issues of distrust from rural farmers, an issue commonly facing international organizations 

(Vaughn, 2008). The business actually has strong relations with farmers and the others in the 

community (Vaughn, 2008). Because of this trust, SABG “can leverage these relationships to 

convince farmers of the impact that investment in irrigation pumps, plows, or crop threshers, 

[which are] designed to maximize output, would have on their earning potential. SABG also sells 

their products to international NGOs such as Service in Mission, Water is Life and International 

Rescue Committee who then give the products to rural farmers or villagers who cannot afford 

the initial cost, or do not believe in its benefits” (Vaughn, 2008).  

 

According to the International Trade Administration’s Business Ethics Manual, an important 

concept is to understand the culture of where the business is located; this includes “core beliefs, 

participation, responsibility, knowledge sharing, and methods of dealing with conflict” 

(International Trade Administration, 2010). SABG is able to do this because they are from the 

area and understand the local culture, business practices, relationships, and community needs. 

 

Diverse Customer Base 

 

Because of Selam Awassa Business Group’s diverse customer base consisting of NGOs, small 

farmers, and private corporations, they are able to better serve the community while also making 

a profit. To raise awareness about the benefits of technology in agriculture, Sasakawa performs 

operating demonstrations in various regions throughout Ethiopia, using SABG products 

(Vaughn, 2008). By utilizing these many partners, SABG is able to understand the political, 

economic, social, and technological pressures to best sell and distribute their products. They also 

must meet these stakeholders’ expectations of producing the product. Through customer 

demand, they will grow as a business and therefore will be able to have a larger positive 

environmental impact. 

 
Figure 3. Customer demand for the product (Accenture, 2011). 

  

Customer Demand 
for the Product  

Value  
Do customers 

want it? 

Price 
Can customers 

afford it? 

Access 
Can customers get 

it? 
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Communication with NGOs in Measuring Environmental Impacts 

 

Even though Selam Awassa Business Group provides appropriate technologies to better serve 

the needs of the Ethiopians without degrading the environment, SABG does not keep track of 

the positive environmental impacts. They partner with NGOs to distribute the stoves, 

machinery, and pumps, but they do not track the positive outcomes. This partnership could be 

better served if the NGO reported environmental impacts that occur as a result of SABG’s 

activities. This could be used as an advertising tool to promote the company’s strengths and 

could thus increase profits. For example, more farmers would buy post-harvest tools if they 

were able to see that they would be able to harvest on less land, or harvest more food on the 

land they already own. By encourging a two-way communication between participants, SABG 

creates a context for the best possible environemntal outcome. 

 

Triple Bottom Line 

 

The triple bottom line recognizes that the three facets to the performance of a business are 

society, environment, and finances (International Trade Administration, 2010). Oftentimes a 

business only thinks of the “bottom line” as the profit; however, the other two facets are central 

to a respectable and sustainable company. The “people” componet takes into account how 

socially responsible the organization has been and the “planet” componet takes into account 

how environmentally responsible a organization has been (Buckingham, 2009). John Elkington, 

who first coined the term “the triple bottom line” argues that only a company that fully takes 

into account all componets of the triangular is accounting for the full cost of a business 

(Buckingham, 2009). SABG takes into account these three aspects because they are producing 

tools to take the burden off of the environment, taking into account the needs of the 

communities, and their goal of making a profit.  

 
Figure 4. Triangle of a triple bottom line bussiness approach (Buckingham, 2009). 

 

Furthermore,  utilizing this business approach can yield higher profits. According to the Business 

Ethics Manual, “Improved business performance, profits, and economic progress come to those 

who effectively and efficiently foster and meet the reasonable expectations of their primary 

Profit 

People 

Triple 
Bottom 

Line 

Planet 
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stakeholders—customers, employees, suppliers, investors, and the environment, as well as the 

owners and managers themselves” (International Trade Administration, 2010, 4). These are all 

very important issues in Ethiopia, and if an organization can take into account environmental 

needs and the needs of communities, while simultaneously economically developing the country, 

then this is a strong model to replicate.  

 

Policy Recommendations 

 

This research suggests several policy reccomendations. Micro and Small Enterprises (MSEs) are 

a viable option to mitigate environmental degredation while simultaneously reducing poverty. 

These two concepts are closely linked together, and a business that accounts for both of these 

issues will have the best results for Ethiopia. As this research has demonstrated, businesses that 

have an accountable triple bottom line approach are the most sustainable and are the best for 

development.  

 

The model from the research could be improved by incorporating an environental impact study, 

where either SABG or a parter NGO tracks the positive environmental impacts of its 

operations. Communication is key and governmental agencies should encourage this practice 

through funding and facilitating programs, and educating key players such as NGOs and 

businesses. Finally, environmental MSEs that have the positive characteristics of the model 

examined in this research need to become more prevalant in Ethiopia. Decreasing the barrier of 

entry for start-up NGOs will help to accomplish this. 

 

In summary, the policy recommendations of this paper are to do as follows:  

 Promote a triple bottom line approach to the Ethiopian economy; 

 Incorporate an environmental impact study for the business to promote; 

 Increase funding to agencies such as FeMSEDA to increase communications between 

NGOs, governmental agencies, and businesses; 

 Understand guiding principles and priorities of all stakeholders; 

 Enhance business skills and knowledge; and 

 Increase funding for government and NGOs to cover capability gaps in the market, in 

order to encourage and incentivize more businesses to take on issues such as 

environmental degradation. 
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Environmental Policy Update 2012: Waste Management for Social 

and Environmental Benefits in Ethiopian Cities 
 

የ2005 የአካባቢ ፖሊሲ ጥናት፡ በኢትዮፕያ ከተሞች ውስጥ ያለው የቆሻሻ አያያዝ 

ለማህበረሰቡና ለአካባቢው የሚሰጠው ጥቅም 
 

By Kelly Kneeland & Bjorn Knutson 
ኬሊ ኔላንድና ብጆርን ነትሰን 

 

Research Highlights 

የጥናቱ ዋና ዋና ጭብጦች 
 

 This chapter examines the current municipal waste 

management practices in urban centers of Ethiopia 

and the social, environmental and economic 

implications of the waste management process. 

 This report uses a literature review, Geographic 

Information Systems (GIS) analysis, case studies, and 

interviews to determine options for improved waste 

management and waste-to-energy technology. 

 In primary stages of waste management, opportunities 

include improved separation, collection, and transport. 

 At secondary stages, opportunities for improved 

management include formal recycling, composting, the 

establishment of sanitary landfills and landfill gas 

utilization technologies. 

 GIS analysis show a lack of paved roads inhibits 

sustainable waste management practices. 

 Interviews highlighted the potential for landfill gas 

recovery projects throughout Ethiopia. 

 Formalization of primary and secondary waste 

management will reduce environmental, social and 

economic impacts.  

 There is a need for prioritized investments in waste 

transportation vehicles, paved roads, and education. 

 ይህ ምዕራፍ በከተሞች ውስጥ በወቅቱ የሚደረገውን የቆሻሻ 
አያያዝ ሙከራና ለማህበረሰቡ፣ለአካባቢውና ለኢኮኖሚው 
ያለውን አስተዋጽኦ ያብራራል። 

 ይህ ሪፖርት  መረጃዎችን የተጠቀመው ከጅኦግራፊ 
ኢንፎሜሽን ሲስተም ጥናት፣ ከዚህ በፊት ከተደረጉ ጥናቶችና 
ከቃለ መጠይቅ የቆሻሻ አያያዝንና ቆሻሻን ለጉልበት ቴክኖሎጅ 
መጠቀም ከሚሉ ምንጮች ነው። 

 የመጀመሪያው የቆሻሻ አያያዝ ደረጃ የሚከትሉትን 
ያጠቃልላል፡፣ በመለያየት ፣ በመሰብሰብና በማዘዋወር 

 ሁለተኛው የቆሻሻ አያያዝ ደረጃ የሚከትሉትን 

ያጠቃልላል፣እንደገና በመጠቀም፣  መሬት ውስጥ በመቅበርና 
እንዲበሰብስ በማድረግ 

 የጅኦግራፊ ኢንፎርሜሽን ሲስተም ጥናት የአስፋልት መንገዶች 
አለመኖር የቆሻሻ አያያዝ ባህልን ይገታል። 

 ቃለ መጠየቆች  በኢትዮፕያ ውስጥ በቂ የሆነ የምድር ጋስ 
እንዳለ ለፕሮጀቶች ያሳያል። 

 የመጀመሪያና ሁለተኛ ደረጃ የቆሻሻ አያያዝ በአካባቢው፣ 
በማህበረሰቡና በኢኮኖሚው ላይ የሚደርሰውን ጉዳት 
ይቅንሳሉ። 

 ቆሻሻን የሚያዟዙሩ መኪኖችንና መንድን የሚገነቡ 
ኢንቨስትመንትና ትምህርት አስፈላጊ ናቸው። 
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By Kelly Kneeland & Bjorn Knutson 

 

Executive Summary 

 

This report provides an analysis of the municipal waste management practices in urban centers 

of Ethiopia and the social, environmental and economic implications associated with the waste 

management process. As a developing country with population growth and urbanization rates 

that are currently exceeding economic growth, Ethiopia faces stresses on finite resources and 

environmental impacts related to inefficient energy and waste management.  

 

The 1991 decentralization of Ethiopia’s government into semi-autonomous states aggravated the 

already disorganized systems of waste management, healthcare, and education. Though the 

federal and state governments have begun establishing policies to address these basic issues, 

there is a great need for improved implementation of formal waste management.  

 

A literature review and case study analysis showed numerous factors hindering the 

implementation of sustainable waste management thus far. These factors include institutional 

weaknesses, high initial cost of implementation, lack of issue salience for the benefits of 

improved waste management, and a lack of skilled workers. Furthermore, Geographic 

Information Systems (GIS) analysis demonstrated lack of paved infrastructure necessary to 

support sustainable waste management practices. Finally, interviews highlighted potential for 

landfill gas recovery projects in Ethiopia. 

 

Waste management practices differ among all urban centers of Ethiopia. However, even in the 

cities with the most developed systems, the opportunities for improved waste management are 

largely applicable to all of Ethiopia. During primary stages of waste management, opportunities 

include improved separation, collection, and transportation. At secondary stages, opportunities 

for improved management include formal recycling, composting, the establishment of sanitary 

landfills and landfill gas utilization technologies. 

 

Specific policy recommendations could aid the transition to improve sustainable waste 

management in Ethiopia. First, formalization of primary and secondary waste management will 

reduce environmental, social and economic impacts. Next, there is a need for prioritized 

investments in efficient waste transportation vehicles, paved infrastructure, and education. 

Finally, the government could utilize Clean Development Mechanisms to promote landfill gas 

technologies. Together these recommendations could improve waste management throughout 

Ethiopia to reduce social and environmental impacts of pollution and climate change. 
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Environmental Policy Update 2012: Waste Management for Social 

and Environmental Benefits in Ethiopian Cities 

 

By Kelly Kneeland & Bjorn Knutson 

 

Introduction 

 

Ethiopia, like all developing nations in East Africa, currently faces waste management challenges 

related to over-accumulation on open land, water pollution, and overall public nuisances such as 

pests, diseases, and odors (Edwards, 2010). Municipal solid waste, which is any material 

discarded by the primary user in an urban area, contributes to about 70 percent of total waste 

generated in Ethiopia (Fikreyesus, 2011; Wakjira, 2007). Both biodegradable and non-

biodegradable waste products can produce negative environmental, social and economic effects. 

Biodegradable pollutants are waste materials that can decompose naturally, but these pollutants 

can still become a problem when added to the environment faster than they can decompose 

(Filaba, 2008). Non-biodegradable pollutants are materials that either do not decompose or 

decompose very slowly. These pollutants become extremely difficult to remove once released 

into the environment (Filaba, 2008). Although the Ethiopian government has begun taking steps 

to address the environmental and social challenges associated with municipal waste, there 

remains a great deal of inefficiency in, and environmental degradation as a result of, current 

waste management systems (Regassa, Sundaraa, & Seboka, 2011a).  

 

This chapter explores Ethiopia’s current and future options for waste management, highlighting 

the many environmental and social complexities associated with economic development and 

growing waste production. As Ethiopia’s population grows exponentially, the stresses on finite 

resources and the environmental impacts of increasing waste become more prominent (Regassa, 

Sundaraa, & Seboka, 2011b). Because Ethiopia’s Gross Domestic Product (GDP) has remained 

relatively constant in recent years, its rate of urban growth is accelerating faster than that of the 

economy (German Federal Ministry of Education and Research, 2012a). This creates a need for 

more efficient uses of limited resources. One of the most pressing environmental concerns in 

Ethiopia today is the lack of energy accessibility for household needs such as cooking and 

heating (International Energy Agency, 2012). This energy poverty, along with other intensifying 

social issues such as groundwater contamination and exposure to hazardous materials, 

underscores the need for sustainable development strategies. The consequences of improper 

waste disposal, resource depletion, and social inequality also relate to the growing effects of 

global climate change. In 2009, methane produced during waste landfilling accounted for 17% of 

global methane emissions (FDR EPA, 2011). An alternative waste disposal method to landfilling 

is waste-to-energy technology, which reduces greenhouse gas emissions and is financially viable 

due to the revenues from energy production (Sabiiti, 2011). 
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This chapter provides an overview of Ethiopia’s existing waste management practices and 

evaluates the social and environmental impacts of proposed projects to improve waste 

management systems in the country. 

 

Specifically, this chapter asks: 

 What are the social and environmental implications of waste management in established 

and emerging Ethiopian cities? 

 What are options to improve the sustainability of waste collection and transportation in 

the capital city of Addis Ababa? 

 What are possibilities for improving waste management in emerging Ethiopian cities to 

mitigate climate change? 

 

Past studies examining waste management in the Addis Ababa municipality have found that 

existing waste management systems are outdated and that there is a great deal of potential for 

improving the sustainability and efficiency of waste collection, transport, processing, and 

disposal (Alem, 2007; Regassa et al., 2011a; Speck & Fh, 2011). Meanwhile, smaller but rapidly 

growing cities such as Mekele, Dire Dawa, and Jimma have relatively new waste management 

systems that take advantage of technologies such as pre-landfill sorting, composting, and 

methane venting from landfills (Fikreyesus, 2011). However, these studies also highlight the 

difficulties inherent in introducing new strategies to a poorly established municipality. This 

chapter investigates these challenges and provides policy recommendations that seek to reduce 

the environmental impacts of waste management. 

 

This chapter includes four main sections. It begins by describing the history of waste 

management in Ethiopia, followed by a comparative case study analysis of current waste 

management practices in Addis Ababa and smaller Ethiopian cities. The chapter concludes with 

a discussion and policy recommendations to improve waste management practices and waste-to-

energy conversion. As this research seeks to identify more sustainable options for waste 

management and waste-to-energy conversion in urban centers of Ethiopia, the target audience 

for this study includes Ethiopian policy-makers and urban planners involved in the waste 

management process. 

 

Methods 

 

In order to determine the options for improved sustainable waste management and waste-to-

energy technology, this research uses five methods. First, extensive literature review of the 

institutional context related to current practices provides potentials for improved sustainable 

waste management and waste-to-energy conversion practices in Addis Ababa and smaller 

emerging Ethiopian cities. Second, Geographical Information Systems (GIS) explore paved 
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roads in Addis Ababa in relation to the four planned waste transfer stations.† This research 

completes case comparisons of Addis Ababa and smaller emerging urban centers identifying 

opportunities for improved waste management systems throughout the entire country. This 

chapter also analyzes the role for biogas technology in urban Ethiopian centers and the potential 

for international finance in support of these projects through an interview with an expert in the 

waste-to-energy field.  

 

Background of Waste and Resource Management  

 

The Federal Democratic Republic of Ethiopia first recognized citizens’ rights to live in a “clean 

and healthy environment” in 1994, with the provisions of Articles 44.1 and 44.4 of the 

Constitution (Alem, 2007). Ethiopia’s government first approved environmental policy 

provisions in 1997. These recognized the need to promote conditions for domestic solid waste 

disposal, community education of sustainable waste management, standards for sanitation 

technologies across all socioeconomic groups, and partnerships among the government, 

communities, and NGOs for an integrated sanitation system (Alem, 2007). In 2002, the 

government passed the Environmental Pollution Control Proclamation, establishing pollution 

monitoring and environmental quality standards for air, water and soil (Unifruit Ethiopia, 2011). 

Ethiopia established the most recent and concrete federal law related to waste management in 

2007 as the Solid Waste Proclamation, mandating safe, designated waste sanitation areas for 

people and the environment, as well as household separation of recyclables and community-level 

waste management plans (Federal Democratic Republic of Ethiopia, 2007). Although this 

proclamation also requires any person transporting or treating municipal solid waste to obtain a 

permit from the Environmental Protection Agency, its implementation has lacked enforcement 

in many individual communities (Federal Democratic Republic of Ethiopia, 2007; Fikreyesus, 

2011; Regassa et al., 2011a).  

 

Like in all urban centers, the evolution of Ethiopia’s formal government has significant effects 

on today’s state of waste management. Addis Ababa has the longest history of formal waste 

management in Ethiopia, with a landfill system dating back to 1964 when the Repi landfill was 

established (Mahiteme, Management, Sustainability, & Ababa, 2005). However, relatively little 

has been done in other urban areas, with the exception of a few recent developments 

(Fikreyesus, 2011). The cities of Dire Dawa, Mekele, and Adama established municipal landfills 

in 2007, 2008, and 2010, respectively (Fikreyesus, 2011). Unlike the Repi landfill, these secondary 

cities have developed improved environmental protection technologies in their landfills, such as 

the application of cover material, a secured perimeter, and a leachate management system. 

 

  

                                                           
† Initial attempts to analyze efficient waste transportation routes using the government’s road data in Addis Ababa 
for the sustainable collection and separation analysis were unsuccessful due to inconsistency in the data. 
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The Process of Waste Management 

 

The sustainability of municipal waste involves efficiency measures at all steps of the process. 

Efficient waste management begins in the household. The initial disposal of waste determines 

the ways in which it can be utilized and processed further downstream (Tadesse, 2009). 

Separating waste into categories allows for the recycling and reuse of valuable materials without 

a trip to a landfill (Tadesse, Ruijs, & Hagos, 2008). The collection phase involves “not only the 

gathering or picking up of solid wastes from the various sources, but also the hauling of these 

wastes to the location where the contents of the collection vehicles are emptied” 

(Tchobanoglous, 2003). In Ethiopia, as in many developing countries, residents bring their waste 

to communal bins shared among neighborhoods (Wakjira 2007). This process affects the 

impacts of waste on the surrounding environment and people, and also contributes to individual 

incomes (Regassa et al., 2011a).  

 

Transportation is also part of the collection process, as well as the later phases of waste 

management. Sustainable vehicle transportation is important in reducing gasoline consumption 

and exhaust emissions, both of which contribute to global climate change (Tchobanoglous, 

2003). Finally, sustainable waste management involves the reuse, recycling, composting, or 

disposal of the products, all of which contribute to environmental and social impacts of the 

surrounding community (Hailu et al., 2008). There exists potential for a closed loop cycle of 

resources. Recycling involves “the recovery of materials for melting them, repulping them and 

reincorporating them as raw materials” (Wakjira, 2007). Compost entails converting 

decomposing organic waste to a rich peat product that can be used to increase soil fertility 

(Wakjira, 2007).  

 

Energy Usage 

 

Although many federal guidelines have recognized the need to reuse and recycle municipal waste 

for increased efficiency, the Ethiopian government has not formally mentioned provisions for 

waste-to-energy conversion. Today, less than ten percent of populations in 21 sub-Saharan 

African countries have access to electricity (Mshandete & Parawira, 2009). Without electricity, 

populations must find alternative fuel sources to meet their lighting, cooking, and heating needs. 

In Ethiopia, wood has been the main source of cooking fuel since the Axumite civilization (ca. 

1000 B.C.-1000 A.D.), which has resulted in vast rates of deforestation and the loss of ecosystem 

services (Gebreegziabher, Mekonnen, Kassie, & Köhlin, 2010). Today, average wood 

consumption per capita is estimated to be 3kg per day (Sishuh personal communication, 

October 24, 2012). 

 

One of the opportunities available for conversion of municipal waste-to-energy is the utilization 

of methane gas, which escapes into the atmosphere during the process of organic waste 

decomposition in the absence of oxygen (Mshandete & Parawira, 2009). This “biogas” is 
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composed of 50-80% methane, 20-50% carbon dioxide, and small amounts of hydrogen, carbon 

monoxide, and nitrogen (U.S. Department of Energy, 2012). The technology itself is not new to 

Ethiopia. Approximately 1,000 biogas plants have been established in Ethiopia since 1979 

(Boers & Eshete, n.d.). However, anaerobic digestion of agricultural residue, rather than 

municipal solid waste, powers these biogas plants. Additionally, Ethiopia has vastly underutilized 

biogas technology due to poor management and lack of skilled workers (Boers & Eshete, n.d.). 

 

Federal Institutions  

 

Ministry of Works and Urban Development 

 

The federal government developed the Ministry of Works and Urban Development (MoWUD) 

in 2005, which implements the Urban Development Policy (Fikreyesus, 2011). This policy aims 

to integrate all national urban policies, including the National Policy Framework for Grading and 

Defining Urban Centres, the Federal Urban Planning Law and Building Code, the Federal 

Housing Policy, the Federal Urban Planning Manual/Guideline, the Federal Urban Land Lease 

Policy, and the Federal Urban Capacity Building Strategies (United Nations Human Settlements 

Programme, 2008a). Additionally, this policy reaffirms regions as chief municipal authority over 

the federal government (United Nations Human Settlements Programme, 2008b). The Ministry 

of Works and Urban Development has the institutional authority to facilitate infrastructure 

development in municipalities; however, the Environmental Protection Authority (EPA) in 

Ethiopia takes authority over the vision for greenhouse gas reduction (United Nations Human 

Settlements Programme, 2008b). 

 

Ethiopian Environmental Protection Agency (EPA) 

 

In 2004, the Ethiopian EPA established two reports on guidelines for municipal waste 

management and composting. The municipal waste guidelines discuss environmental impacts, 

waste minimization, and options for collection and recovery (Ethiopian Environmental 

Protection Agency, 2004). The composting guidelines include definitions, types of composting 

processes such as anaerobic and aerobic, and situations in which composting practices are 

suitable options (The Federal Environmental Protection Authority, 2004). Recently, the 

Ethiopian EPA established an Environmental Management Program of the Plan for Accelerated 

Sustainable Development to Eradicate Poverty. This plan aims to improve public awareness of 

the current waste management system, evaluate and reduce waste pollution, enhance the 

possibilities for methane recovery in waste management, and increase stakeholder involvement 

in the process of waste management (FDR EPA, 2011). While the EPA guidelines are fairly 

comprehensive, there are no specific policies linked to these recommendations, and the desired 

effects have not been fulfilled. 
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The EPA’s largest responsibility is to ensure that all administrative levels and sectors are 

implementing formal environmental policies and laws (Fikreyesus, 2011). In order to ensure that 

these standards are carried out, the EPA has created environmental units within each regional 

state responsible for implementation. Called Units of Climate Resilient Green Economy 

(CGRE), these regional groups consider climate adaptation and greenhouse gas mitigation 

strategies in daily activity (Fikreyesus, 2011). Thus, this group holds responsibility for ensuring 

that the methane produced from landfill waste is not emitted into the atmosphere. 

 

Results 

 

Due to today’s globalizing economy and changing climate, it is important to understand the 

implications of policies across local, national and international scales regarding waste 

management, energy use and clean energy development. The decentralization of government in 

recent history has reduced the total available capital for many municipalities, which relatively 

increases the cost of waste management (Fikreyesus, 2011). Consequently, improved 

understanding of the economic, social, and environmental aspects of current waste management 

systems will advance the sustainability of these systems. 

 

Current Waste Management Practices in Addis Ababa 

 

Addis Ababa, founded in 1887, is the capital city of Ethiopia and home to almost a quarter of all 

urban dwellers in the country (German Federal Ministry of Education and Research, 2012a). The  

Ministry of Health introduced the first Ethiopian sanitation service in 1958, providing guidelines 

for the construction of wells, drains, and garbage and sewer systems (Alem, 2007). In 1991 the 

country reorganized into a decentralized government comprised of nine semi-autonomous 

regional states. This conversion aggravated urban poverty and the decay of waste management, 

healthcare, and education (Alem, 2007). In response to these governmental weaknesses, “Addis 

Ababa became a chartered city with significant self-government rights” in 1997 (Alem, 2007). 

Governmental responsibilities were decentralized once more in 2003 when Proclamation 

Number 2 designated solid waste services to authorities at the sub-city and Kebele levels. This 

law also established the Sanitation, Beautification and Park Development Agency to design 

policies and regulations for solid waste management services (Alem, 2007). As the largest city in 

Ethiopia, Addis Ababa is especially subject to waste management challenges related to a growing 

population. Due to migration from rural areas, the city suffers a high rate of population growth, 

with a current population estimate of 4 million and a population projection of 12 million by 

2024 (Speck & Fh, 2011). 

 

A recent study on the history of municipal solid waste in Addis Ababa concluded that waste 

production has increased by 3.79% annually since 1993 (Regassa et al., 2011b). In 2010, Addis 

Ababa generated an estimated 0.4kg/capita of waste per day, with more than 200,000 metric 
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tonnes collected each year (United Nations, 2010). Currently, 60% of the waste generated in the 

city is organic, while 15% is regarded as recyclable (Figure 1).  

 

 
Figure 1. Waste composition in Addis Ababa, Ethiopia, 2010 (Fikreyesus, 2011). 

 

Addis Ababa established Repi, the only landfill in the city, in 1964. Repi is located in the 

Southwestern part of the city (Mahiteme et al., 2005). There are many problems associated with 

this landfill and its proximity to the center of the city, which is only approximately 13 miles 

away. These problems are a result of the lack of landfill coverage, poor rainwater drainage, 

limited fencing, no odor control, and an inaccurate measurement of daily waste weight (United 

Nations, 2010). Addis Ababa’s current waste management system first collects waste at bins 

placed throughout neighborhoods (Figure 2), then collects and transports this waste to the 

landfill. Since its establishment, Repi has emitted greenhouse gases (GHGs) into the atmosphere, 

resulting in odors which have affected both the local and global climate (Horn of Africa 

Regional Environment Centre and Network, 2012a). Although there is currently no legislation 

mandating landfill gas collection in Ethiopia, the Horn of Africa Regional Environmental Center 

(HoAREC), the EPA, and the United Nations Development Program have teamed together to 

complete a landfill gas collection and conversion system for the city (Horn of Africa Regional 

Environment Centre and Network, 2012a). By 2013, the project plans to close the Repi landfill 

as a collection facility and convert it to a landfill gas utilization facility. A new Addis Ababa 

landfill site planned for the outskirts of Sendafa will employ new and improved landfill 

management strategies. Additionally, four transfer waste bins placed in the corners of the city 

will improve separation and collection efficiency. Finally, this project is registered under the 
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Gold Standard Foundation, which ensures socio-economic sustainability for all formal and 

informal stakeholders in the waste management process (Horn of Africa Regional Environment 

Centre and Network, 2012a). 

 

 
Figure 2. Location map for primary solid waste collection bins in Addis Ababa  (Nels Nelson, 2012). 

 

A recent study on solid waste management in Addis Ababa lacked any findings on a 

comprehensive and city wide solid waste management plan for the city (Alem, 2007). Although 

the city holds no power in raising its own revenue, a few sources of city-level income contribute 

to waste issues management. Five percent of each household water bill contributes to sanitation 

services. Additionally, the sale of Chat, which is a mildly intoxicating leaf that produces large 

quantities of waste from stem disposal, generates tax revenue (Alem, 2007). 

 

Today, both formal and informal institutions play a role in determining the levels of 

sustainability and efficiency in Addis Ababa’s solid waste management system (Alem, 2007; 

German Federal Ministry of Education and Research, 2012a; HoAREC, 2012b; Regassa et al., 

2011a). Additionally, there are specific points in each phase of waste management where 
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sustainability can be improved. A 2011 study found five main inefficiencies in Addis Ababa’s 

current waste management system. These inefficiencies included poor infrastructure making 

most of the city inaccessible, lack of planned transportation routes and schedules, infrequent 

collection of collection containers, poor truck maintenance, and poor waste reduction, recycling, 

and composting programs (Fikreyesus, 2011). 

 

Informal Institutions 

 

Informal workers sort the municipal solid waste of Addis Ababa in two different phases. At the 

first level, households sort out materials considered as valuables such as plastic, glass, and bottles 

for reuse. Additionally, door-to-door individuals buy or barter these valuable materials (Alem, 

2007). Bartered material eventually ends up in the hands of middlemen, many of whom own 

small shops in Merkato - Addis Ketema Sub-City. One 2009 study found that between 2,200 and 

2,700 resellers of valuable materials were counted upon entering the market (German Federal 

Ministry of Education and Research, 2012a). Because of its informal nature, the process of 

manual sorting through mixed household waste results in health risks. Workers are exposed to 

the risk of dermal injuries due to hypodermic needles, exposure to organic dusts, and physical 

strains due to the handling of heavy loads during the door-to-door collection, weighing and 

transferal (German Federal Ministry of Education and Research, 2012a). 

 

At the second stage, collectors such as street boys and scavengers at both the collection centers 

and the landfill are responsible for the majority of the larger recyclable materials in the waste 

such as metal, wood, tires, electric products and shoes (United Nations, 2010). This material gets 

heavy very quickly, and many of these middlemen are often underweight due to both heavy 

labor and malnutrition. They also frequently report serious back problems (German Federal 

Ministry of Education and Research, 2012a). The landfill site sees about 200 to 300 waste pickers 

each day, scavenging for materials such as wood, metals, and even food (United Nations, 2010).  

 

One quarter of municipal solid wastes generated in Addis Ababa go uncollected and dumped in 

unauthorized areas such as fields, ditches, sewers, and streets (Regassa et al., 2011a). A study in 

2004 found that disposing of household waste into a river system is also a common practice. 

This is especially common in the Akaki Kality sub-city where the Akaki River seemed to be the 

sink for any waste. About 75% of study participants in this area admitted to burning organic 

waste together with the other solid waste in pits prepared for that specific purpose (Regassa et 

al., 2011a). While burning waste has the potential to produce usable outputs, “incineration on 

developing countries has historically been inefficient: incinerators built in Africa, Asia and Latin 

America did not function as promised. The moisture content of wastes was so high that fuel had 

to be added to maintain combustion, which increased costs significantly” (Wakjira, 2007). 

 

Another study on informal dumping of waste found that residents are indeed willing to dispose 

of waste in old buckets or synthetic sacks when they are sure of getting services. Otherwise, 
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many admitted to throwing wastes into rivers or a place already polluted, because communal 

containers are kept too far away from their homes (Alem, 2007). A 2007 study in Addis found 

that although the city has planned for all households to have a container within 200 meters of 

vicinity, only 48% the households are located within this service area (Wakjira, 2007). 

Additionally, many claim that the government does not properly collect and empty containers 

when full, causing the areas around them to become littered and foul smelling, thus encouraging 

illegal dumping (Edwards, 2010). 

 

Formal Institutions 

 

Private Sector 

 

The private sector of waste management in Addis Ababa is responsible for the primary 

collection of municipal waste from individual households to the collection points throughout the 

city (Alem, 2007). This level of waste management includes roughly 750 enterprises, including 

NGOs, small companies, and individuals, often of a poor or younger status (Regassa et al., 

2011a). Equipped with less than a dozen vehicles and simple tools such as pushcarts and 

shovels, these small-scale enterprises charge households about $0.33 to $0.56 USD for bi-weekly 

collection of household waste (Alem, 2007). Administrators at the Woreda (sub-city) level are 

responsible for collecting these fees and paying the private groups for pre-collection (Fikreyesus, 

2011).  

 

Kebele 

 

The Kebele level of government is the smallest division in Addis Ababa, which is comprised of 

about 240 total Kebeles (Alem, 2007). A 2004 regulation gives responsibility to the City-level 

Sanitation Beautification and Park Development Agency to educate the community on 

sanitation, play an intermediary role between the community and Kebele Administration, 

monitor illegal disposal of wastes, facilitate removal, and find solutions to sanitary problems. 

However, there is little organized management in waste above the Kebele level (Alem, 2007). 

Instead, the local Cleaning and Beautification Department within each Kebele organization takes 

responsibility for the secondary waste management collection and transportation from collection 

sites to the Addis Ababa landfill (Regassa et al., 2011a).  

 

The municipality currently collects 85% of the waste from containers and dumps it in the open 

landfill site (Fikreyesus, 2011). However, a much lower percentage of actual trips are currently 

conducted in relation to the city’s planned number of trips to the landfill from collection sites. In 

2010, the municipality achieved an average target of 58% of total planned transportation trips 

(Fikreyesus, 2011). These performance rates vary among sub-cities (Table 1). Municipalities less 

central to the city infrastructure tend to plan fewer trips from collection sites (Nelson, 2012). 
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Table 1. Number of waste transportation trips by municipality vehicles in 2010. 

Sub-city Number of 

Planned Trips 

Percentage of 

Completed Trips 

Nefa Selk 19,440 85.25 

Bole 20,160 70.17 

Akaki 12,600 69.25 

Kirkos 21,600 60.27 

Yeka 28,800 56.36 

Addis Ketema 16,200 55.51 

Gulely 20,160 54.59 

Ldeta 28,800 54.48 

Kolfy 25,200 46.97 

Arada 25,200 40.27 

              (Fikreyesus, 2011) 

 

The greatest inefficiencies in collection rates are associated with frequent breakdown of 

transportation vehicles (Alem, 2007; Edwards, 2010; German Federal Ministry of Education and 

Research, 2012a). Additionally, as shown in Figure 3, many of the sub-cities listed with lower 

rates of completed transportation trips are located in the areas densest in paved roads. One 

study found that “lack of proper access roads and the terrain of many urban areas that make 

some neighbourhoods, particularly the most densely populated areas, inaccessible for waste 

collection” (Edwards, 2010). This suggests challenges are related to both efficient planning and 

adequate infrastructure. 

 

Although the Filidoro and Koche transfer stations are located closer to the paved infrastructure, 

the remaining two stations are not located on a paved road. Additionally, Bole Arabasa is located 

in a portion of the city containing no paved roads whatsoever, thus this trip is increasingly 

inefficient due to the difficulties associated with transportation on dirt roads and pedestrian 

walkways. 
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Figure 3. Paved roads and transfer stations in Addis Ababa, Ethiopia  (Nels Nelson, 2012). 

 

IGNIS 

 

Income Generation & Climate Protection by Valorising Municipal Solid Wastes in a Sustainable 

Way in Emerging Mega-Cities (IGNIS) is a multilateral institution sponsored by the German 

Federal Ministry of Education and Research. IGNIS partners with multiple organizations from 

Germany have also piloted this program, including AT-Verband / AT-Association, the Institute 

for Sanitary Engineering, Water Quality and Waste Management, the Institute for Future Energy 

Systems, and the Federal Institute for Occupational Safety and Health (German Federal Ministry 

of Education and Research, 2012a). Founded in 2008, this project has established pilot projects 

in the city of Addis Ababa in order to complete studies concluding that “municipal solid waste 

will contribute to job creation and will have positive effects on greenhouse gases and other 

emissions” (German Federal Ministry of Education and Research, 2012a). Projects include 

composting of organic waste, a youth group biolatrine, occupational safety improvement of 

waste collectors, paper recycling, charcoal production from waste by a women’s group, organic 

glove production for women with fistula, plastic recycling, metal recycling, and erosion 

prevention (Speck & Fh, 2010, 2011; German Federal Ministry of Education and Research, 

2012). 
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A few of the sustainable waste management studies by IGNIS have already resulted in successful 

projects in Addis Ababa. In a preliminary study, IGNIS concluded a successful and sustainable 

establishment of a biogas facility with 16m³ fermenter capacities (German Federal Ministry of 

Education and Research, 2012). The Addis Ababa Institute for Technology (AAIT) installed and 

operates this project. Another preliminary study on charcoal brick production found that garden 

waste can be introduced as an input into carbonization in replacement of tree cuttings. This 

process reduces emissions, empowers the women’s group that it exclusively employs, and 

educates all stakeholders involved about the issue of deforestation (German Federal Ministry of 

Education and Research, 2012b). Finally, the small-scale paper recycling project has not only 

reduced waste products, but also reduced the amount of new raw material needed to produce 

paper. Additionally, workers involved benefit from this employment. This study found that the 

salary of the small-scale paper recycling operator is five times greater than that of his previous 

occupation (Sabiiti, 2011). 

 

Horn of Africa Regional Environmental Centre and Network 

 

The Horn of Africa Regional Environmental Centre and Network (HoAREC) is a non-

governmental institution under Addis Ababa University, with a mission to “improve 

environmental governance and management in the Horn of Africa Region, encompassing 

Ethiopia, Sudan, Djibouti, Kenya, Somalia and Eritrea” (HoAREC, 2012b). Promoting more 

than 40 local member organizations, the network facilitates cooperation to “enhance 

environmental governance and management, contribute to sustainable development, and 

improve livelihoods within the region” (HoAREC, 2012b). 

 

HoAREC plans to complete the Repi conversion project by 2013 (HoAREC, 2012a). Through a 

GIS analysis of the provided road data in Addis Ababa, there is currently a lack of adequate 

paved road infrastructure to allow for the most efficient transportation of waste from the 

primary collection containers to the planned transfer stations, and finally to their determined 

sites (Figure 3). 

 

Opportunities for Improved Sustainable Waste Management in Addis Ababa 

 

Landfill Gas Utilization 

 

In addition to national laws governing the waste management system in Ethiopia, a number of 

international institutions are currently involved in the improvement of sustainable waste and 

energy capture management. As shown in Table 2, the United Nations and the Global Methane 

Initiative are both working to improve clean energy use as an alternative to environmentally 

degrading exploitation of limited natural resources. 
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Table 2. Institutions promoting GHG reductions & landfill gas utilization. 

Scale of 

Influence 
Institution Partners Development Initiatives 

International United Nations1 

Horn of Africa Regional 

Environment Centre and 

Network, Addis Ababa City 

Administration 

The Kyoto Protocol and the 

ensuing Clean Development 

Mechanisms (CDM) 

International 
Global Methane 

Initiative2 

38 Governments, the 

European Commission, 

Asian Development Bank, 

Inter-American 

Development Bank 

Global Methane Initiative 

National 4REnergy3 
Ethiopian Environmental 

Protection Agency, HoAREC 
 

International HoAREC 

Ethiopian Environmental 

Protection Agency, 

4REnergy 

Repi landfill gas flaring project 

(Sources listed in Appendix 6A.) 

 

United Nations 

 

The United Nations established the Kyoto Protocol in 1997 as part of the United National 

Framework Convention on Climate Change to limit global greenhouse gas emissions. The 

protocol includes three options called “flexible mechanisms” available for Annex I countries to 

help achieve their emissions reduction goals. One of these flexible mechanisms is the Clean 

Development Mechanism (CDM), which allows countries to invest in emissions reduction 

projects in developing countries and consequently earn certified emissions reduction (CER) 

credits. Countries possessing CER credits can then sell them to other Annex I countries, who 

can then count them towards their reduction commitments. Since 2004, CDM projects have 

resulted in the mitigation of 1 billion tonnes of CO2 equivalents in developing countries 

(UNFCCC, 2012). While there is significant potential for CDM projects in Ethiopia, currently 

there is only one registered CDM project in the country, which focuses on forestry management 

(UNDP, 2012). The capture of methane released from urban landfills could not only be 

beneficial in terms of reducing greenhouse gas emissions, but also by reducing dependence on 

forests for fuel. Although the current Kyoto Protocol commitments expire at the end of 2012, 

parties have committed to another period ending in 2017 or 2020 (UNFCCC, 2012). 
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Global Methane Initiative 

 

The Global Methane Initiative is a multi-lateral institution, formerly known as the Methane to 

Market Partnership, that seeks to reduce global methane emissions and expand the scope of 

clean energy technology. Currently, there are 40 member countries involved in this initiative, 

including Ethiopia. As Ethiopia is the only member country in East Africa, there is great 

potential for Ethiopia to establish itself as a leader in climate change mitigation and biogas 

technology (Global Methane Initiative, 2012). 

 

4R Energy 

 

4Renergy is a private institution that is focused on creating a new business environment centered 

on alternative energy, specifically biogas. 4REnergy, the Ethiopian EPA, and the Horn of Africa 

Regional Environmental Center (HoAREC) have formed partnerships to reduce the rate of 

deforestation, fight poverty by creating new jobs, increase energy accessibility, and make waste 

valuable (Sishuh, personal communication, October 24, 2012).  

 

The Repi landfill will be the first in Ethiopia to implement a methane gas utilization system. 

Initially, HoAREC and the Ethiopian Electric Power Corporation (EEPCO) planned to install a 

system that would produce 1.7 megawatts of electricity through a landfill gas capture conversion 

process (HoAREC, 2012). This project would have provided enough electricity to supply 8,000 

homes in Addis Ababa and significantly reduce greenhouse gas emissions. Through cooperation 

with the United Nations Development Program, HoAREC planned to register this project as a 

Clean Development Mechanism, which would have delivered a source of revenue for the Addis 

Ababa administration (HoAREC, 2012). However, due to high initial costs of establishing the 

landfill gas capture system, HoAREC and EEPCO altered the construction plans and are 

currently working to complete a landfill gas flaring system instead (Sishuh personal 

communication, October 24, 2012). As Figure 4 illustrates, this project has the potential over the 

next 17 years to reduce carbon emissions by 1,784,862 tonnes and destroy 84,993 tonnes of 

methane (Fikreyesus, 2011).  
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Figure 4. CO2 equivalent emissions reduction potential in Addis Ababa (Fikreyesus, 2011). 

 

A more recent study by 4REnergy estimated that upon the 2013 onset of flaring, 187,369 tonnes 

of carbon emissions and 8,935 tonnes of methane will be mitigated per year. 

 

Recycling 

 

Although many informal levels recycle municipal waste throughout Addis Ababa, studies have 

concluded that the establishment of a formal recycling system could significantly contribute to 

economic sustainability. In addition to reducing environmental pollution, extraction of limited 

resources, and the amount of waste needing management, a formal recycling system would 

create employment for thousands of people and contribute to 0.5% of the total GDP in 

Ethiopia (Fikadu, 2008). 

 

Current Waste Management Practices in Emerging Cities 

 

Waste management in Addis Ababa is fundamentally different from other emerging cities of 

Ethiopia. There has been no form of waste management in emerging cities until very recently.  
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A few of these new municipalities, as seen in Figure 5, were designed to decrease human 

exposure to unsanitary conditions and environmentally degrading practices. Yet, as Table 3 

illustrates, the collection and management of waste in most of the municipalities is still quite 

inefficient.  
 

 
Figure 5. Waste generation rates in growing Ethiopian cities. 

 

Two exceptions, Mekele and Dire Dawa, have recently experienced promising results for 

improved waste management and waste-to-energy conversion through biogas capture from 

landfills using both technical and institutional strategies (Fikreyesus, 2011). International 

financing, such as the Clean Development Mechanisms, could support the transition to 

sustainable waste management in these emerging cities, similar to the Addis Ababa municipality. 

Although most emerging cities have not developed formal waste management systems 

comparable to that of Addis Ababa, it is important to recognize what has been established thus 

far so that all systems can develop more sustainably. 
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Table 3. Ethiopian municipalities and waste generation, 2010. 

 

City 

 

Region 

 

Population 

Municipal Solid Waste 

Generation 

Municipal Solid 

Waste Collection 

Addis Ababa Addis Ababa 2,979,100 1,132 tonnes/day 70% collected 

Mekele Tigray 261,200 78 tonnes/day 82% collected 

Dire Dawa Dire Dawa 256,800 77 tonnes/day 48% collected 

Jimma Oromia 120,960 87 tonnes/day 30% collected 

Nazret 

(Adama) 
Oromia 260,600 59 tonnes/day 48% collected 

Bahir Dar Amara 170,300 27 tonnes/day 58% collected 

Awasa SNNPR 200,400 46 tonnes/day 44% collected 

Harer Harari 108,200 32 tonnes/day 45% collected 

                    (Central Statistical Agency of Ethiopia, 2010; Fikreyesus, 2011; Getahun et al., 2011) 

 

The city of Jimma faces waste management challenges primarily related to socioeconomic 

barriers. Only 25% of the city currently utilizes the municipal waste collection containers 

(Getahun et al., 2011). While citizens of higher income can afford private or municipal waste 

collection, most citizens can only afford to burn or dump household waste in an open area 

(Getahun et al., 2011). An analysis of waste composition in Jimma reveals ideal levels of 

moisture content in waste, creating a large potential for compost of organic material (Getahun et 

al., 2011). 

 

Mekele is another Ethiopian city that has recently increased solid waste generation but lacks 

management to accommodate the growing rates of waste. The municipality currently offers poor 

disposal services throughout the city, with a total of 58 collection containers (Tadesse et al., 

2008). Final collectors dispose of waste in two open dumping sites about 10km outside of the 

city (Tadesse et al., 2008).  

 

The city of Dire Dawa currently collects and disposes only half of all solid waste produced 

(United Nations Human Settlements Programme, 2008a). Additionally, the city owns only one 

waste collection vehicle. Unlike Addis Ababa, where the private sector has communication ties 

with the government, Dire Dawa’s municipality manages all waste without the consultation of 

private groups (United Nations Human Settlements Programme, 2008a). There is also no 

attempt to sort or recycle wastes apart from common scavengers. With low water tables, Dire 

Dawa is especially vulnerable to ground and surface water pollution (United Nations Human 

Settlements Programme, 2008a). 

 

It is increasingly apparent that local institutions, the Ethiopian federal government, non-

governmental organizations, and international organizations dedicate themselves to sustainable 

waste management in Ethiopia. As Table 4 illustrates, a number of projects are underway to 

convert or construct sanitary landfills in the cities of Addis Ababa, Dire Dawa, Mekele, and 
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Adama. Since 2009, sanitary landfill projects have been established in each of these 

municipalities (HoAREC, 2012). 

 
Table 4. Technologies utilized by municipalities, 2010. 

City 

Year 

Landfill 

Established 

Sanitary 

Landfill 

Secured 

Perimeter 

Pre-

landfill 

Sorting 

Landfill Gas 

Management 

Leachate 

Managed 

Addis 

Ababa 
1964 

Currently In 

Construction 
  

(Flaring 

System 

Proposed) 

Currently In 

Construction 

Dire 

Dawa 
2007    

Venting 

System  

(Flaring 

System 

Proposed) 

 

Mekele 2008    
Venting 

System 
 

Adama 2010    
Venting 

System 
 

(Fikreyesus, 2011 & HoAREC, 2012) 

 

Sanitary landfills include the following characteristics: 

 Leachate management 

 Landfill gas management 

 Soil cover applications 

 Environmental monitoring systems 

 

Maintaining a multifaceted leachate management system prevents leachate, which is a 

composition of water, decomposed waste, and bacteria, from percolating through the soil and 

contaminating ground and surface waters (Fikreyesus, 2011 & Graf, 1999). Additionally, after 

collectors dispose of waste into sanitary landfill, at least 6 inches of soil are applied as a cover 

layer after each day of operation (Tchobanoglous, 2003). This soil cover offers a number of 

benefits such as reducing fire hazards and odors and controlling the venting of methane (Graf, 

2007). A secured perimeter tends to reduce the spread of diseases and can improve public 

health, as it does not allow pests and other vectors to enter or exit the landfill (Fikreyesus, 2011). 

 

The Dire Dawa, Mekele, and Adama landfills all employ venting systems to reduce the pressures 

from decomposition and methane accumulation below the surface layers (Tchobanoglous, 

2003). Additionally, the Dire Dawa and Addis Ababa municipalities have proposed to implement 

landfill gas flaring technologies, which destroy methane before it is released into the atmosphere 

(Fikreyesus, 2011). 
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Opportunities for Improved Sustainable Waste Management in Ethiopia 

 

There is currently a disparity in waste management practices between urban locations. However, 

along with recycling, landfill gas utilization, and sanitary landfills, which are already being 

implemented throughout Ethiopia, there are a number of additional practices that could be 

uniformly utilized in all areas of Ethiopia. These include composting, education, and 

international financing. 

 

Composting 

 

Although this research found no evidence of formal institutions currently composting organic 

waste in Addis Ababa, there exists potential for composting material in sustainable waste 

management. City-level compost initiatives usually involve technology-intensive designs offering 

a better product quality, but they are generally more costly in most developing countries. Thus, 

the intermediate, community level composting initiatives are most applicable to conditions in 

East Africa. These initiatives generally require more physical labor and offer flexibility to adapt 

to changes in the economy (Oberlin & Szántó, 2011). A 2011 study found “no overview 

published so far on the viability of community-level composting activities in East African 

municipalities” (Oberlin & Szántó, 2011). Composting could contribute to food security, as it 

can enhance crop production through organic fertilizers, in an area where per capita production 

continues to decrease while the population grows. Organic compost produces an 

environmentally safe material composed of nitrogen, phosphorus, potassium important for 

improving nutrient status of soils in urban agriculture (Sabiiti, 2011).  

 

Education 
 

Addis Ababa residents’ knowledge of the social, environmental, and economic aspects of 

sustainable waste management contributes greatly to the overall efficiency of the waste 

management system. One of the largest problems related to sustainable waste management at 

the community level throughout Ethiopia continues to be lack of promotion and education 

about waste reduction, recycling, recovery, composting and energy generation (Edwards, 2010). 

A 2011 study in Ethiopia found that “municipal waste containers were least utilized by the 

illiterate families and most utilized by families with education level of grade 12 and above. This is 

because of the impact of education on behavior of individuals and its association with 

employment, income, and increased awareness on environmental protection” (Getahun et al., 

2011). The EPA’s report on Environmental Management Programme of the Plan for 

Accelerated Sustainable Development to Eradicate Poverty cites one of the main problems in 

sustainable environmental management as limitation in awareness about sustainable use of 

resources (FDR EPA, 2011). Finally, many residents simply do not understand the economics of 

waste: in a 2008 survey of attitudes toward solid waste in Ethiopia, about 58% of respondents 

believed that solid wastes were completely useless (Tadesse et al., 2008). Lack of awareness for 

these issues has hindered the implementation of improved waste management thus far. 
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International Financing 

 

Aside from the initial cost of constructing landfill gas capture systems, the current CDM 

methodology standards are a barrier to implementation. As there is no pipeline for landfill gas 

distribution, bottling projects are the most environmentally and economically beneficial options 

for utilizing landfill gas. However, today there are no pre-approved methodologies for large-scale 

landfill gas recovery projects that exceed 60,000 tonnes (Sishuh, personal communication, 

October 24, 2012). Thus, landfill gas flaring projects have been promoted instead, which do not 

capture the energy or revenues that bottling projects have shown potential for. 

 

In addition to the United Nation’s Clean Development Mechanisms, there have been other 

recent financing options to incentivize sustainable waste management. The French Development 

Bank has primarily funded the improvement of solid waste management, while the World Bank 

has focused efforts to improve water quality through the construction of waste water treatment 

plants (Sishuh personal communication, October 24, 2012). The African Development bank is 

taking a comprehensive approach by granting funds for improved collection and utilization of 

waste in Addis Ababa, as well as emerging cities such as Dire Dawa, Awasa, Mekele, and Bahir 

Dar (Sishuh personal communication, October 24, 2012). 

 

Discussion 

 

Currently there are many social, environmental, and economic issues associated with waste 

management that require attention in Ethiopia. There is opportunity for all stages of waste 

management to become more efficient. Although Addis Ababa has the most developed waste 

management system in Ethiopia today, there are still flaws in the current system. The lack of a 

city-wide waste management plan in Addis Ababa suggests that much inefficiency in the system 

is due to poor communication and poorly established authority boundaries between sub-city and 

Keble levels. Since Addis Ababa is still struggling with these institutional issues, all emerging 

cities are subject to the same challenges. 

 

While there is no formalized recycling waste in urban centers in Ethiopia, there are opportunities 

to establish a sustainable recycling system. With more efficient sorting and collection processes, 

the government has the ability to not only profit economically from a formal recycling system, 

but also reduce landfill waste and the need for natural resource extraction. The preliminary 

economic and environmental success of a small paper recycling system through IGNIS suggests 

that a larger system could be successful in urban locations. 

 

Just as the solid waste system in Ethiopia can improve with recycling, it can also improve with 

the reuse of organic waste through composting. The current composition of waste in Addis 

Ababa today suggests ideal conditions for this strategy. Additionally, this process could improve 
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food security in an environmentally sustainable manner, contributing to both social and 

economic progress in Ethiopia today.  

 

The pre-sorting process of waste involves inefficiencies related to human health and the 

environment. As no governmental institutions are involved in this step, regulation is difficult. 

Scavengers, who make their living from the pre-sorting process, often suffer from exposure to 

hazardous waste materials. Additionally, the informality of the pre-sorting process leads to 

inefficiencies in recycling and composting both economy and environmentally. Moreover, the 

simple dumping of waste into open areas or bodies of water significantly contributes to 

environmental degradation (Sishuh, personal communication, October 24, 2012). 

 

The collection process of waste management is also socially, economically, and environmentally 

inefficient. The Addis Ababa government is involved in the secondary collection of waste; 

however, informal and private institutions must be better recognized and regulated during 

primary collection. Waste collectors are exposed to health issues such as respiratory illnesses and 

heavy loads; thus, there exists a need for improved safety standards and efficient collection tools. 

Informal dumping and pollution on streets due to infrequent collection of bins suggests a need 

for better planned and more frequent waste collection.  

 

Transportation is one of the largest barriers to sustainable waste management systems in 

Ethiopia today. Through a GIS analysis and extensive literature review, it is clear that many areas 

lack adequate infrastructure to support waste transportation vehicles. Upgraded transportation 

vehicles would reduce the human health impacts related to current waste management systems. 

Additionally, more efficient use of vehicles would reduce the economic costs of sustainable 

waste management and the environmental impacts associated with infrequent collection of waste 

and exhaust emissions related to inefficient transportation trips. 

 

The need for greater awareness and education is relevant in all steps of the waste management 

process, as residents will not be inclined to make changes to their actions without proper 

understanding of the need to do so. Although government and private institutions can increase 

sustainable waste management practices, non-governmental organizations could have the largest 

impact in educating citizens about sustainable waste management practices. 

 

Manipulating the final byproducts of waste management could minimize social and 

environmental consequences while maximizing economic benefits. Landfill gas technology is 

essentially a renewable resource as waste is constantly produced. This alternative energy source 

reduces methane emissions and displaces the use of wood, charcoal, and kerosene (Sishuh, 

personal communication, October 24, 2012). Although it is currently not technically feasible in 

Ethiopia, compressed landfill gas could eventually be bottled and transported to households and 

businesses. This is the best strategy for utilizing landfill gas in Ethiopia, because there is no 
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pipeline to distribute this gas from landfills to consumers (Sishuh, personal communication, 

October 24, 2012). 

 

While there is currently no national legislation requiring city-wide waste management plans or 

waste-to-energy utilization, a few city administrations are taking steps to make improvements on 

a local scale. Unfortunately, a number of institutional and financial challenges have hindered the 

implementation of national sustainable waste management practices. The decentralization of 

Ethiopian governments reduced the total available capital for many municipalities, which 

increased the relative cost of waste management and reprioritized city administration goals. 

Furthermore, it is difficult for the private sector to gain loans within Ethiopia for renewable 

energy projects due to a high level of default risk associated with these projects (Fikreyesus, 

2011). It is evident that the institutional structure within Ethiopia could benefit from 

international financing. The recent investments in both Addis Ababa and emerging cities are 

promising for future development of sustainable waste management projects.  

 

Policy Recommendations 

 

Our research suggests that the following policy recommendations could aid the transition to 

improve sustainable waste management. First, our findings show a need for formalized primary 

and secondary waste management, as this would reduce human exposure to hazardous materials, 

internalize economic benefits, and reduce social and environmental impacts of pollution. Next, 

there is a need for prioritization of investments in efficient waste transportation vehicles, paved 

infrastructure through the Bole Arabasa and Akaki waste transfer stations in Addis Ababa, and 

education about the benefits of sustainable waste management. Finally, the government could 

utilize the United Nations Clean Development Mechanisms, which may require the redefinition 

of current CDM methodologies to be more accommodating of landfill gas bottling projects. 

Together these recommendations could improve waste management throughout Ethiopia to 

reduce social and environmental impacts of pollution and climate change. 
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የ2005 የአካባቢ ፖሊሲ ጥናት፡ በኢትዮፕያ ያሉ ዐለም አቀፍ የእድገት ባንኮች፣ ትላልቅ 

የውሃ ሀይልና የአካባቢ ሁኔታ 
 

By Pat Adams 

ፓት አዳምስ 
 

Research Highlights 

የጥናቱ ዋና ዋና ጭብጦች 
 

 This chapter examines the role of international 

financial institutions in supporting environmentally 

and socially conscious infrastructure development. 

 The Gibe III will be Africa’s tallest hydroelectric dam; 

and the Grand Renaissance will be Africa’s largest 

hydro dam.  

 Noninvolvement by international development banks 

in both dam projects has raised concerns about the 

potential for poor environmental and social outcomes 

resulting from the dams. 

 A case study, literature review, and expert interviews 

show that the Gibe III official environmental and 

social impact assessment may understate critical social, 

environmental, and economic impacts. 

 Meanwhile there have not been any environmental or 

social impact assessments conducted on the Grand 

Renaissance Dam. 

 Hydropower can drive economic development but 

large infrastructure investments must also anticipate 

and mitigate potential negative impacts. 

 International development banks can support socially 

and environmentally conscious infrastructure 

development, but only if they remain involved in the 

process. 

 

 

 ይህ ምዕራፍ ዐለም አቀፍ የቢዝነስ ተቋማት ለአካባቢና 
ለማህበረሰቡ እድገት የሚሰጡትን ሚና ይመለከታል። 

 ጊቤ III በአፍሪካ ረጅሙ የውሃ ሀይል ምንጭ ግድብ ሲሆን 

ግራንድ ሬኔሰንስ ደግሞ በአፍሪካ ትልቁ የውሃ ሀይል ምንጭ 

ይሆናል። 

 በሁለቱም ግድቦች ግንባታ ላይ የዐለም አቀፉ የእድገት ባንክ 
ጣልቃ አለመግባት በአካባቢውና በማህበረሰቡ ላይ እየደረሰ 
ላለው ደካማ ውጤት ምክንያት ይሆናል የሚል ጥርጣሬን 
አስነስቷል። 

 ጊቤ III ግድብን በተመለከተ በተደረገው ጥናት፣ ከሌሎች 
ጥናቶችና ከባለሙያ ቃለ መጠይቅ መሰረት የተገኘው ውጤት 

እንደሚያሳየው የጊቤ III የአካባቢና የማህበረሰቡ አጥኝዎች 
በአካባቢና በማህበረሰቡ ላይ እያደርሰ ያለውን ጉዳት ዝቅተኛ 
ግምት ይሰጡታል። 

 ግራንድ ሬኔሰንስ ግድብ በአካባቢው ወይም በማህበረስቡ ላይ 
የሚያደርሰውን ጉዳት በሚመለከት የተደረገ ጥናት በወቅቱ 
የለም። 

 የውሃ ሀይል ምንጭ ለኢኮኖሚ እድገት ጥቅም ያለው ቢሆንም 
በዚህ ዙሪያ የሚደረገው ትልቅ ኢንቨስትመንት ግን ጉዳትም 
እንደሚኖረውም ማሰብ ያስፈልጋል። 

 የዐለም አቀፍ የእድገት ባንኮች ጣልቃ መግባት ለአካባቢ 
ጥበቃና ለማህበረሰቡ ደህንነት ድጋፍ ሊያደርግ 

ይችላል። የአካባቢና የማህበረሰቡ አጥኝዎች በአካባቢና 
በማህበረሰቡ ላይ እያደርሰ ያለውን ጉዳት ዝቅተኛ ግምት 
ይሰጡታል። 
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Environmental Policy Update 2012: International Development 

Banks, Large Hydropower, and the Environment in Ethiopia 
 

Pat Adams 

 

Executive Summary 

 

Two massive hydropower dams are currently under construction in Ethiopia. The Gibe III will 

be Africa’s tallest dam when it is completed in 2013, and the Grand Renaissance will be Africa’s 

largest dam when it is completed by 2017. According to late Prime Minister Meles Zenawi, 

without them “Ethiopia’s development will come to a screeching halt.”  

 

Hydropower is integral to Ethiopia’s Growth and Transformation Plan, the centralized 

development scheme envisioning Ethiopia as a middle income country by 2025. This paper aims 

to inform debates over funding future large projects, asking the question: How might international 

institutions better support environmentally and socially conscious infrastructure development in Ethiopia?  

 

This paper tests the hypotheses that more impact assessments and stricter funding standards of 

development banks lead to better environmental and social outcomes.Findings suggest that in its 

zeal to develop with massive hydro, the Ethiopian Electric Power Corporation (EEPCo), the 

state-owned power utility, understates critical social and environmental impacts of the dams. Of 

the four impact assessments conducted on the Gibe III Dam, the official assessment is viewed 

as the least credible. No assessments have been released on the Grand Renaissance Dam. 

 

No international development banks funded the dam projects, yet some have funded 

international transmission lines that will carry power from the dams, a decision criticized as 

backdoor support for the dam projects. Instead, Ethiopia is relying on the sale of government 

bonds and funding from Chinese state banks. These findings indicate a departure from 

international standards found in the funding criteria of development banks. Ethiopian officials 

view complying with these standards as a burden and dams as a development imperative 

requisite at all costs.  

 

Although initial hypotheses predicted more impact assessments and stricter funding standards 

leading to better outcomes, results suggest a race to the bottom where more impact assessments 

lead to the least credible one being used, and stricter funding requirements encourage a turn to 

funders without rigorous standards. Findings suggest: 

 International financial institutions should support socially and environmentally conscious 

infrastructure development in Ethiopia by remaining involved in the process.  

 Jointly evaluating impacts of integrated projects (dams, transmission, and irrigation etc.) 

can further incentivize international standards, ensuring positive outcomes. 
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Environmental Policy Update 2012: International Development 

Banks, Large Hydropower, and the Environment in Ethiopia 
 

Pat Adams 

 

Introduction  

 

Two massive hydroelectric dams are currently under construction in Ethiopia: the Gibe III 

Dam, Africa’s tallest, and the Grand Renaissance Dam, Africa’s largest. Ethiopia’s development 

will “come to a screeching halt” without the dams, according to late Prime Minister Meles 

Zenawi (Greste, 2009). With plans to sell electricity to neighboring Kenya, Djibouti, and Sudan, 

the dams will produce enough power by 2018 to replace coffee as the nation’s greatest export 

(McLure, 2008). 

 

Large hydroelectric dams are an important component for sustainable development in Africa 

because of their many benefits, including flood control, a stable irrigation supply, and low-

carbon electricity (World Commission on Dams, 2000). In addition, the availability of financial 

support through international investment in large dam projects in Africa makes them more 

feasible and thus more appealing for national governments (EIB, 2005; The World Bank, 2012). 

 

However, large dams like those under construction in Ethiopia come with a host of social and 

environmental costs including displacement of communities upstream, disruption of watersheds 

downstream and the communities that depend on them, and the risk of conflict over 

transboundary water resources (Abbink, 2012; Scudder, 2005a). All proposed dam projects in 

Ethiopia must complete an Environmental and Social Impact Assessment (ESIA) (Baumgartner, 

2012). However, independent observers have criticized recent ESIAs conducted on behalf of the 

Ethiopian Electric Power Corporation (EEPCo), Ethiopia’s sole power utility. Some experts 

have noted that potential negative impacts are overlooked or not adequately addressed, 

particularly the effects of the Gibe III Dam (Abbink, 2012; AWRG, 2009; Baumgartner, 2012). 

 

This paper asks: How might international institutions better support environmentally and socially conscious 

infrastructure development in Ethiopia?  Specifically this paper studies the role of international 

financial institutions in two major hydropower projects in Ethiopia, the Gibe III Dam and the 

Grand Renaissance Dam. Case studies of the two projects are conducted through a literature 

review, while correspondence with experts aims to evaluate the process by which environmental 

and social impacts have been assessed and incorporated into funding decisions of international 

institutions. The findings of this study could help to inform debates over funding future large 

dam projects in Africa, and may provide opportunities to improve the process by which major 

infrastructure projects are evaluated and undertaken.  
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Background 
 

Ethiopia’s highlands feed East Africa’s major watersheds through steep and narrow river valleys, 

which have long been recognized for their potential to produce hydroelectric power (EEPCo, 

2012; Matthews et al., 2013). The nation has the capacity to generate up to 45,000 megawatts 

(MW) from hydropower, of which only 2,000 MW are currently installed (AfDB, 2012). These 

conditions give Ethiopia a comparative advantage regarding hydropower, which governments 

often view as a source of cheap, renewable energy for economic development (Scudder, 1989). 

Many in the international community are sympathetic with this view, characterizing large hydro 

as a necessary development mechanism for low-income countries, despite its flaws (Alhassan, 

2009; Scudder, 2005b; World Commission on Dams, 2000). 

 

 
Figure 1. Location of two major hydropower dams under construction in Ethiopia (DIVA-GIS; EEPCo, 2012). 

 

Hydropower is central to Ethiopia’s Growth and Transformation Plan (GTP), the legacy of late 

Prime Minister Meles Zenawi. This integrated, state-led development scheme envisions Ethiopia 

rising to a middle income country by 2025 (MFED, 2012). It includes hydropower as a critical 

driver of economic development and plans to quintuple current hydropower production from 

2,000 MW to 10,000 MW by 2015, achieved mostly through the Gibe III and Grand 

Two Ongoing Major Hydropower Projects in Ethiopia 
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Renaissance Dams (Economist, 2011; Matthews et al., 2013; McLure, 2008; MFED, 2012). 

Dams will fuel burgeoning domestic manufacturing, produce power for export to satisfy the 

region’s booming demand, and irrigate new agricultural plantations sowed with cash crops like 

sugarcane (Abbink, 2012; Ethiopian Wildlife Conservation Authority, 2011; MFED, 2012). The 

two dams considered in this study are not the first to be constructed in Ethiopia; however, they 

will be the largest by far in the nation’s history. Eclipsing their predecessors in both size and 

generation capacity, their total production will more than double overall electricity production 

(McLure, 2008).  

 

 
Figure 2. Hydropower installed or currently under construction in Ethiopia (MW) (EEPCo, 2012). 

 

Responding to growing criticism of large dams across the globe, the World Bank and the 

International Union for the Conservation of Nature (IUCN) convened an independent global 

assessment of the “development effectiveness” of large hydropower in 1997 (World 

Commission on Dams, 2000). The group, called the World Commission on Dams, included 

representatives from government, industry, non-governmental organizations, development 

banks, and academia. The Commission released its final report in 2000, issuing guidelines for all 

phases of dam projects from planning to decommission (World Commission on Dams, 2000). 

In light of this global attention to large hydro projects, an array of institutions has given 

consideration to those in Ethiopia.  
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Relevant Institutions  

 

A variety of stakeholders are involved in Ethiopian hydropower development and the greater 

debate over large infrastructure in the country. From the international level to the regional level, 

stakeholders play a role in the funding process, implement projects on the ground, and advocate 

for or against the dams. This paper considers the actions of all stakeholders, but focuses on 

international financial institutions, especially development banks. 

 

Financial Institutions 

 

International financial institutions such as the World Bank, European Investment Bank, African 

Development Bank, and International Monetary Fund have a history of supporting development 

projects in East Africa (including hydropower) and play a role in shaping Ethiopia’s 

development priorities. The World Bank Group has financed more than U.S. $109 billion for 

projects in Ethiopia and is the largest outside investor in the country (World Bank, 2012a). The 

European Investment Bank devotes ten percent of its activity to development projects outside 

the European Union, investing nearly U.S. $137 million of that in Ethiopia in 2010 and 2011 

(EIB, 2012). The African Development Bank has financed more than 800 projects in East Africa 

totaling over U.S. $6 billion, including U.S. $1.6 billion to Ethiopia (AfDB, 2012). And while the 

International Monetary Fund does not directly finance development projects like dams or 

transmission lines, it provides macroeconomic analysis of Ethiopia’s growth, and offers periodic 

advice on its development strategies (IMF, 2012).  

 

State-owned banks in Ethiopia and China also play a significant role in Ethiopian development 

projects. Three Ethiopian state banks, including the Development Bank of Ethiopia, are the 

main domestic financiers of the Gibe III and Grand Renaissance Dams. The government is also 

encouraging Ethiopians in the country and around the world to buy bonds supporting the dams 

as an act of patriotism (Development Bank of Ethiopia, 2011). Chinese state banks, while 

relatively new to investment in Ethiopia, continue to grow in importance. By 2009 direct 

investment in Ethiopia had reached U.S. $1 billion (McKenna, 2012). A number of Chinese state 

banks are involved in Ethiopian hydro projects, including The Industrial and Commercial Bank 

of China (ICBC), the world’s largest bank with assets exceeding U.S. $2 trillion (ICBC, 2011).  

 

Project Implementers 

 

The Ethiopian Electric Power Corporation (EEPCo) is the sole, state-owned power utility in 

Ethiopia (Forum for Environment, 2010). EEPCo generates and transmits electricity for the 

dual purpose of expanding domestic access and exporting it for revenue in accordance with the 

Growth and Transformation Plan, tapping the country’s hydropower potential is a major priority 

(EEPCo, 2012). EEPCo is managing the implementation of the dam projects, which are being 

built by Salini Construttori, an Italian contractor and engineering firm. Salini has been the 
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recipient of no-bid contracts for a number of Ethiopian dams since 1994, including the two in 

this study (Matthews et al., 2013). 

 

Advocates for and Against the Dams 

 

Ethiopian government bodies, including EEPCo and the Development Bank of Ethiopia, are 

the primary advocates in support of both dams, with late Prime Minister Meles Zenawi 

promoting them in international media (Greste, 2009). The most vocal opponents of the dam 

projects have been a handful of non-governmental organizations outside Ethiopia concerned 

about negative effects on riverine ecosystems and the rights of indigenous peoples. Nairobi-

based Friends of Lake Turkana, London-based Survival International, New York-based Human 

Rights Watch, and California-based International Rivers have all publicly condemned the Gibe 

III Dam and the World Bank’s decision to fund transmission lines that lead from it (FoLT, 2012; 

Human Rights Watch, 2012; Pottinger, 2012; Survival International, 2012). 

 

Contribution of the Current Research 

 

Academic literature on the Gibe III and Grand Renaissance Dams focuses on the impacts of the 

dams themselves rather than the process by which the projects are being undertaken. Likewise, 

few studies have evaluated dams in conjunction with impacts of the connected irrigation and 

transmission lines, or other associated infrastructure projects from the Growth and 

Transformation Plan (Sean Avery, personal communication, October 26, 2012). Furthermore, 

no known academic sources tackle the topic of the role of international financial institutions in 

that process. This research may be the first to do so. Given the massive investments by 

international institutions in Ethiopian infrastructure, it is requisite to analyze their role. The 

results of this study could inform debates over funding future dam projects so that 

environmental and social goals can be considered in tandem with economic goals. 

 

Methods 

 

This research uses a case study of two exceptional cases, the Gibe III Dam and the Grand 

Renaissance Dam, to investigate the role of international financial institutions in Ethiopian 

infrastructure projects. Each of these dams is far larger and more expensive than previous dams, 

and may be unique in the lack of funding from development organizations.  
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Table 1: Case study summaries. 

Parameter Gibe III Dam Grand Renaissance Dam 

Capacity 1,870 MW 5,250 MW 

Height (meters) 243 m 145 m 

Reservoir Surface Area (km2) 210km2 1,680 km2 

Cost (US$) $1.7 billion $4.7 billion 

Construction Period 2009 - 2013 2011 - 2017 

Impact Assessments 4 (results vary) None 

International Funding $459 million (China: ICBC) None 

               (Baumgartner, 2012; Davison, 2012a) 

 

In order to synthesize existing impact assessments, and to determine the involvement by 

international actors in funding each project, this research conducts a comprehensive literature 

review that includes scholarly journals, news articles, official government documents and 

websites, and reports and websites of NGOs. Correspondence with experts in the field further 

helps evaluate independent studies on potential impacts of the dams. 

 

This study tests two theoretical hypotheses:  

 A higher number of impact assessments leads to a better understanding of 

environmental and social impacts and in turn better environmental and social outcomes;  

 Stricter requirements by international financial institutions prevent ‘bad’ projects from 

receiving funding, ensuring better environmental and social outcomes (Figure 3). 

 
Figure 3. Theoretical hypotheses. 

Better 
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and Social 
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Mitigated 
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Theory suggests environmental impact assessments are a useful tool for decision makers, and 

have become common requirements in industrialized countries since the United States first 

required them for major projects in 1960, followed by Canada in 1973, and European countries 

in 1979 (Kalnins, 1980).  

 

Results 

 

The literature revealed significant international investment in recent energy infrastructure 

projects in Ethiopia and East Africa, international standards for large hydropower projects, and 

widespread criticism of the Gibe III and Grand Renaissance Projects for not following those 

standards. 

 

International Standards for Dam Projects  

 

The World Commission on Dams established guidelines for all phases of dam projects from 

planning to decommission (Dubash, Dupar, Kothari, & Lissu, 2001). The final report’s 

recommendations established international standards for a credible multi-stakeholder process: 

once hydropower is deemed to be the most appropriate option (after consultation with local 

stakeholders) a rigorous evaluation of social, environmental, and economic impacts should be 

undertaken (World Commission on Dams, 2000). The central theme of the Commission is that 

hydropower has great potential to bring development benefits but must be carefully weighed 

against its negative impacts.  

 

The Commission characterized dams as having “made an important and significant contribution 

to development, and the benefits derived from them have been considerable”(World 

Commission on Dams, 2000). Some scholars who criticize hydro also argue it can be a necessary 

development mechanism for many countries despite its flaws (Alhassan, 2009; Scudder, 2005b).  

 

Impact Assessments and Criticism 

 

As previously mentioned, hydropower is central to late Prime Minister Meles Zenawi’s plan to 

catapult Ethiopia to middle-income country status by 2025 under the banner of the Growth and 

Transformation Plan. Citing the potential to control floods, irrigate new agricultural plantations, 

fuel industry, and export power abroad, the Ethiopian government describes the dams as 

necessary at all costs (MFED, 2012; Zenawi, 2011). Many academics, activists, journalists, and 

economists worry that in its zeal to develop by means of massive hydro, the projects do not 

adequately consider critical social, environmental, and economic impacts (Abbink, 2012; 

Davison, 2012a; Eastwood & Elbagir, 2012; IMF, 2012; Matthews et al., 2013).  

 

Four studies were conducted on the environmental and social impacts of the Gibe III Dam 

(Avery, 2010; AWRG, 2009; EEPCo, 2009; Velpuri & Senay, 2012). The studies exhibit 
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considerable variability in impact estimates, which are summarized in Table 2, along with the 

methods used. Discussion in this paper does not dwell on the Gibe III impact estimates 

themselves, but instead emphasizes how they were conducted. No impact assessments have 

been released on the Grand Renaissance Dam, however, and while the official website of the 

Ethiopian Electric Power Corporation includes a page for ESIAs on the Grand Renaissance 

Dam, none are listed (EEPCo, 2012). EEPCo reports that an International Panel of Experts will 

release a study on the dam in May 2013. However, two years of construction will be completed 

by that time, and the panel is billed more as an effort to “build mutual trust between the [Nile 

Basin] countries” than a legitimate effort to assess impacts (Ethiopian Radio and Television 

Agency, 2012). 

 

ESIAs for past energy infrastructure projects in Ethiopia were conducted using transparent 

methodology that was deemed legitimate by independent appraisers (EEPCo, 2004). The 

Ethiopian government points to the ESIA commissioned by EEPCo to say the Gibe III Dam 

will have a positive effect on the Omo River Basin, Lake Turkana, and their peoples 

(Development Bank of Ethiopia, 2011; EEPCo, 2009; Greste, 2009). The government also says 

the Grand Renaissance Dam will benefit all of the Nile Basin Countries, but has not released a 

study. Despite these claims, results reveal widespread criticism of both dams.  

 

The Gibe III Dam is criticized for the validity of the EEPCo impact assessment and the 

project’s potential negative impacts. A cluster of scholars referring to themselves as the Africa 

Resources Working Group rejects the validity of the ESIA used by EEPCo in their widely-cited 

critique: “The quantitative (and qualitative) data included in virtually all major sections of the 

report were clearly selected for their consistence with the predetermined objective of validating 

the completion of the Gibe III hydrodam”(AWRG, 2009). While the Group’s comments on the 

report are not peer reviewed, others echo the same conclusion on the ESIA (Abbink, 2012; 

Avery, 2010; Greste, 2009; Matthews et al., 2013).  

 

The Gibe III Dam is also criticized for directly and indirectly related infrastructure projects. The 

EEPCo ESIA, which explicitly says the dam will not impact conserved land including national 

parks, is further called into question by reports illustrating the impacts of related irrigation 

projects. The Ethiopian Wildlife Conservation Authority demonstrates that sugarcane 

plantations planned and already under construction overlap with national park areas (EWCA, 

2011). Outside research on Lake Turkana submitted to UNESCO emphasizes that these 

sugarcane plantations are irrigated by channels only viable because of the regulated water flow 

provided by the dam (Debonnet & Gugić, 2012). International transmission lines carrying power 

from the dam have been funded by development banks. The decision is characterized as 

“backdoor funding” for the Gibe III project and is condemned by a number of international 

NGOs including, Human Rights Watch, Survival International, International Rivers, and Friends 

of Lake Turkana (Human Rights Watch, 2012; Pottinger, 2012; Survival International, 2012).  
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Table 2: Summary of Gibe III Dam environmental and social impact assessments.  

Study Findings Methods  

EEPCo, 2009 

Positive impact on Lake Turkana 

Minimal displacement by reservoir 

Positive impact by constant regulated flow  

No impact of dam or transmission lines on 

protected areas 

Gibe III Dam supported by public 

consultations  

Consultations with regional 

officials; inputs from CESI 

consultants; hydraulic data 

collection.  

 

Prepared by CESI and 

Agriconsulting (Italy), and MDI 

Consulting Engineers (Ethiopia) 

for EEPCo. 

Africa 

Resources 

Working 

Group, 2009 

Up to 10-12m drop in Lake Turkana 

Possible 50-75% reservoir leakage 

57-60% reduction in river flow; elimination of 

riverine forest and woodland 

Disruption of flood retreat cultivation and 

pastoralism; land grabs 

EEPCo ESIA illegitimate  

Evaluation of ESIA by EEPCo, 

2009; historical dam case studies. 

Impact estimate methods not 

defined.  

 

Written in response to EEPCo 

ESIA by anonymous cluster of 

scholars and consultants in U.S. 

and Ethiopia. 

Avery, 2010 

Decreased inflow to Lake Turkana due to 

reservoir, consumptive irrigation, and 

regulated water flow 

Lake Turkana water level and associated 

biomass decline 

Questions remain about artificial flooding 

Satellite data useful for studies on un-gauged 

river basins 

Literature review; satellite data 

and rainfall figures. 

 

Prepared by environmental 

engineer/consultant for African 

Development Bank. 

Velpuri & 

Senay, 2012 

Up to 2m drop in Lake Turkana during  

reservoir filling period 

Water levels thereafter depend on initial 

levels 

Satellite data useful for studies on un-gauged 

river basins 

Literature review; historical, 

knowledge-based, and 

nonparametric bootstrap 

resampling approaches based on 

multi-source satellite data and 

rainfall figures. 

         (Appendix 7A) 

 

No environmental and social impact assessments have been released on the Grand Renaissance 

Dam. The project receives criticism for not carrying out an ESIA, for not consulting with 

downstream nations before construction began, and for its high costs (Anyimadu, 2011; 

Eastwood & Elbagir, 2012; Pearce, 2010; Tadesse, 2012). In contrast to the Gibe III Dam, the 
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Grand Renaissance Dam has received more attention for its economic and political costs than 

environmental and social concerns. The International Monetary Fund questions the long term 

economic viability of the U.S. $4.7 billion project, citing concerns that high levels of domestic 

debt might derail economic development (IMF, 2012). Meanwhile, academics and journalists 

emphasize the dam’s effect on the complex international politics of the Nile River Pearce, 2010; 

Tadesse, 2012).  

 

International Investment Decisions 

 

This section summarizes investment by international actors in Ethiopia’s power infrastructure, 

specifically this study’s two cases, the Gibe III and Grand Renaissance Dams. The literature 

revealed support among international financial institutions for hydropower, regional power 

sharing, and the economic goals outlined in the Growth and Transformation Plan (AfDB, n.d.; 

EIB, 2012; IMF, 2012; World Bank, 2012a). Despite this support, no international development 

bank has committed funding to either dam. However, many have funded  other infrastructure 

projects under the plan, including international transmission lines that will deliver power 

supplied by the dams (MFED, 2012).  

 

The World Bank 

 

The World Bank’s investments in Ethiopia aim to support the government’s Growth and 

Transformation Plan. The Bank agrees with the Government of Ethiopia that power is by far 

the nation’s greatest infrastructural constraint to development (Foster & Morella, 2011). Thus, 

the World Bank commits itself to developing regional energy infrastructure and advocates 

hydropower as a sensible option due to its abundant potential in Ethiopia (Foster & Morella, 

2011). While the World Bank funded the first dam on the Omo River (the Gilgel Gibe Dam, 

now referred to as the Gibe I Dam,) it has not been directly involved with the Gibe II or Gibe 

III Dams on the Omo (Matthews et al., 2013). However, the World Bank is actively involved in 

financing transmission lines as part of its mission to shore up regional power infrastructure in 

East Africa. The bank has lent hundreds of millions in U.S. dollars for transmission  lines within 

Ethiopia and to Sudan and Kenya (Pottinger, 2012; World Bank, 2012a). 

 

African Development Bank 

 

The African Development Bank (AfDB) also supports the Government of Ethiopia’s Growth 

and Transformation Plan as well as regional power sharing. The bank is also actively financing 

international transmission lines in East Africa. AfDB funded through loans and grants over U.S. 

$39 million in 2004 and 2008 for a line between Ethiopia and Djibouti, and in 2012 the bank 

approved U.S. $348 million for a transmission line between Ethiopia and Kenya. Regarding 

Ethiopian dams, the AfDB has been involved with the impact assessments for the Gibe III 

Dam. AfDB commissioned a study on the dam’s effect on Lake Turkana in Kenya (Avery, 

2010). 
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European Investment Bank 

 

The European Investment Bank (EIB) funded past hydro projects in Ethiopia, including EUR 

€41 million for the Gibe I Dam in 1998, and EUR €50 million to the Gibe II Dam in 2005 (EIB, 

1998, 2005). The bank considered funding the Gibe III Dam in 2009 but declined by 2010. 

Pressure from blogs and NGOs to deny the project had been mounting, but the EIB said their 

decision to discontinue its involvement with the Gibe III Dam resulted from the project 

securing “alternative finance and not the results of these preliminary studies” of environmental 

and social impacts (EIB, 2010). The bank reaffirmed its support for regional energy 

infrastructure development, such as international transmission lines, which they have funded in 

West Africa (EIB, 2010).  

 

Chinese Financial Institutions 

 

Chinese financial institutions also actively fund infrastructure development in Ethiopia. The 

Industrial Commercial Bank of China loaned nearly U.S. $500 million in electrical equipment for 

the Gibe III Dam (Abbink, 2012). Chinese involvement in Ethiopian infrastructure development 

rose rapidly since 2002 and is projected to continue its significant growth (Anyimadu, 2011). By 

2009, Chinese institutions were involved in at least 93 overseas hydro projects (McDonald et al., 

2009). A series of dams following the Gibe III and Grand Renaissance projects will be financed 

by the “Big Three” Chinese banks and constructed by Sino Hydro Corporation, the same 

company that built the Three Gorges Dam in China (the world’s largest dam), or the China 

Gezhouba Group, another Chinese hydro firm (Abbink, 2012; Matthews et al., 2013). The 

Chinese Development Bank agreed to U.S. $500 million in loans to fund two sugarcane 

plantations under construction along the southern stretches of the Omo River (Davison, 2012b). 

The plantations are two of many outlined in the Growth and Transformation Plan, which 

envisions increasing sugarcane production tenfold by 2025 to boost revenue from exports 

(MFED, 2012). Plantations will be irrigated with water diverted from the Gibe III reservoir 

(Ethiopian Wildlife Conservation Authority, 2011).  

 

Perspectives on the Process 

 

International Perspectives 

 

The international development banks considered in this report all support hydropower, and the 

process guidelines recommended by the World Commission on Dams were integrated into their 

funding processes, albeit to various degrees (Dubash et al., 2001). Only the African 

Development Bank explicitly incorporated the recommendations, but the World Bank and 

European Investment Bank also require options and impact assessments in a similar way (Table 

3) (Dubash et al., 2001; World Bank, 2001). 
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Table 3. International  investment in East Africa.  

 World Bank 

European 

Investment 

Bank 

African 

Development 

Bank 

International 

Monetary 

Fund  

Chinese Banks 

Gibe III & 

Grand 

Renaissance 

Funding 

None None None None Gibe III ($459M) 

Funding for 

other projects 

Gibe I ($200M) 

Ethiopia-Kenya 

transmission 

line ($641M) 

Ethiopia-Sudan 

transmission 

line ($41M) 

Gibe I (€41M) 

Gibe II (€50M) 

 

Ethiopia-Kenya 

transmission 

line  ($348M) 

 

Gibe IV Dam 

($1.03 B) 

Halele Werabesa 

Dam ($578M) 

Genale Dam 

($408M) 

Omo Sugarcane 

Plantations 

($500M) 

Positions 

Supports GTP, 

hydro, regional 

power 

infrastructure 

Supports GTP, 

hydro, regional 

power 

infrastructure  

Supports GTP, 

hydro, regional 

power 

infrastructure 

Supports GTP; 

concerned 

about public 

debt 

 

Supports WCD 

Report? 
Mixed Supports Fully Endorsed N/A 

Chinese 

government 

opposed 

(Sources listed in Appendix 7B) 

 

Ethiopian Perspectives  

 

Many Ethiopian officials express discontent with international standards for dam projects. 

Although the Commission’s final report received broad praise for its independent analysis, 

inclusion of diverse perspectives, and comprehensive guidelines, no dam-building national 

government has adopted the Commission’s recommendations (Briscoe, 2010). Ethiopia was one 

of the national governments to criticize the report, saying the guidelines were superfluous 

because existing Ethiopian regulations were adequate: “Nowadays the need for proper 

compensation and the rights of the people for development and decision [making] are enshrined 

in the national Constitution and social and environmental impact assessments” (Dubash et al., 

2001). 

  

With regards to the Gibe III and Grand Renaissance Dams, sentiments by EEPCo officials 

illustrate frustration with World Bank policies, saying they are too burdensome. In a 2009 

interview with BBC journalist Peter Greste at the Gibe III construction site, head of EEPCo 

Mihret Debebe described ESIAs as “luxurious preconditions.”  In a 2012 interview with The 
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Reporter, a prominent English-language newspaper in Ethiopia, EEPCo’s board chairman 

Debretsion G. Michael said the World Bank has “very stringent regulations over environmental 

issues” and can ask “exaggerated questions.”  Michael explained that he prefers a diversity of 

dam funding sources, but that the international standards hamper EEPCo’s work. Instead, he 

noted that countries like China, South Korea, India, and Brazil are also willing to fund power 

projects. Michael characterized the nature of infrastructure funding from China in contrast to 

the World Bank: 

 

The Chinese only focus on the viability of the project. They want to make sure that if they can 

recover the loan, they will provide funds to the projects. They pay due attention to the feasibility 

study. If they are convinced on the commercial viability of the project, they would grant the loan. 

They do not attach other issues to the loan request. The Chinese give deaf ears to the cries of 

NGOs (Michael, 2012). 

 

Debebe responded to questions over international standards by describing the urgency of 

developing hydropower: “Africa is in darkness. Give us a choice. Should we stay in darkness? 

Should we avoid all this development?” (Greste, 2009).  

 

Discussion 

 

At the groundbreaking ceremony of the Grand Renaissance Dam, Late Prime Minister Meles 

Zenawi said: 

 

No matter how poor we are, in the Ethiopian traditions of resolve, the Ethiopian people will pay 

any sacrifice. I have no doubt they will, with one voice, say: “Build the Dam!” (Zenawi, 2011). 

 

Recent research reaffirms the usefulness of environmental impact assessment (also called 

strategic environmental assessment, SEA) as an intentional decision-making tool, but 

underscores challenges in conducting these assessments, especially those faced by developing 

countries (Ruffeis & Loiskandl, 2010; Tajziehchi, 2011; van Doren, Driessen, Schijf, & Runhaar, 

2013). A key takeaway of the World Commission on Dams Final Report is that impacts must be 

assessed before beginning a dam project. In both cases, contractors signed no-bid agreements 

and broke ground before commissioning ESIAs. The timing and variability of ESIAs indicates 

the assessment process for both dams has ignored potential costs. Likewise, that construction 

began on both dams before impact assessments were conducted suggests a decision to bypass 

the standards outlined by the World Commission on Dams, and the funding criteria of 

international development banks. By sidestepping the impact assessment process required for 

funding, the government of Ethiopia appears to be trying to complete the dams – and bring 

development – as fast as possible. By justifying hydropower dams at any cost, Ethiopia is 

treating dams as a development imperative. 

 

Of particular note to international development organizations is that this phenomenon of 

viewing hydropower as a development imperative, regardless of environmental, social, and even 
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economic costs, is not confined to Ethiopia. Scholars and activists have raised similar concerns 

over massive dam projects in other parts of the world. McDonald et al. studied Chinese 

hydropower projects in Sudan, concluding that many “have unrecognized social and 

environmental costs for host communities. Chinese dam builders have yet to adopt 

internationally accepted social and environmental standards for large infrastructure development 

that can assure these costs are adequately taken into account” (Mcdonald et al., 2009). In their 

discussions of large dams in East Africa, both Scudder and Matthews draw parallels between the 

dam boom in Vietnam’s Mekong Delta and the one in Ethiopia. “Hydropower that takes into 

account its short- and long-term social and environmental costs can be an appropriate 

technology; however when hydropower is poorly planned, as is currently seen in the Mekong 

Basin, the potential long-term costs far outweigh the benefits” (Matthews et al., 2013). Another 

researcher discussing hydropower in Southeast Asia draws conclusions from projects there that 

are relevant to those in Ethiopia. Council on Foreign Relations expert Joshua Kurlantzkick 

follows a list of criticisms of large dams in Southeast Asia with this conclusion: 

 

All this is not to suggest that large dams are never the right option. Hydropower is a cleaner, 

renewable energy source, and it is one form of powering energy-hungry countries and supporting 

otherwise poor, landlocked countries like Laos or eager companies from China. Yet in the rush 

for huge gains in power and profits, companies and countries in Southeast Asia and beyond 

would do well to understand that in pursuing big dams, they could also incur large political risks, 

raise safety concerns and trigger devastating regional effects. If they do not, we are likely to see 

these [negative] headlines become even more frequent in the near future (Kurlantzkick, 2011). 

 

The lack of involvement by international financial institutions has posed challenges for Ethiopia 

aside from potential negative environmental and social impacts. International funding, a major 

component of most large infrastructure projects of this ilk, has been far more difficult to 

acquire, evidenced by the single international loan for the Gibe III Dam and none for the Grand 

Renaissance Dam. Of the U.S. $6.7 billion total cost of both dams, less than $500 million is 

accounted for by international sources. In addition to threats posed by environmental and social 

impacts, the economic costs of massive hydro could derail the very development they were 

designed to provide. Large dams tend to overestimate benefits, and underestimate costs (World 

Commission on Dams, 2000). Matthews et al. (2013) note the risks in such costly projects: “If 

Ethiopia is to be successful in developing its ambitious [Growth and Transformation Plan] then 

a large volume of foreign investment will be required. An onerous effort at domestic financing 

could have wider repercussions for the economy that might negate positive benefits achieved 

through power generation.”   
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The noninvolvement of international financial institutions in the Gibe III and Grand 

Renaissance Dams suggests a race to the bottom at two levels:  

 

 While hypothesis 1 predicted that more impact assessments would lead to better 

environmental and social outcomes, where a variety of impact assessments were 

conducted in the case of the Gibe III Dam, the one of the lowest quality was used, the 

ESIA commissioned by EEPCo.  

 

 While hypothesis 2 predicted stricter environmental requirements by international 

funders would lead to better environmental and social outcomes, the requirements 

encouraged a turn to funders with few environmental standards, such as the Chinese 

banks referred to by Mr. Michael (Figure 4). 

 
Figure 4. Response to theoretical hypotheses. 

 

The noninvolvement by international financial institutions points towards poor outcomes 

resulting from the completion of the dams. Ethiopia has good cause to be wary of outside 

intervention in domestic politics, but this study points toward a trend of larger dams aligned 

with lower standards and fewer sources of funding, a pattern not likely to beget the development 

Ethiopia urgently needs. In order for these and future dams to be successful at bringing about 

sustainable development, growth must be weighed against critical social, environmental, and 

economic concerns. This process is one that could be facilitated by international financial 

institutions. Rather than dropping the projects, the results of this research indicate that by 

staying involved in the process, international financial institutions could play a role in ensuring 

project implementers take adequate measures to mitigate anticipated impacts.  

 

 

 

 

  

Poorer 
Environmental 

and Social 
Outcomes 

Least Quality 
Used 

More Impact 
Assessments 

Turn to Less 
Rigorous 
Funders 

Stricter Funding 
Standards 



Environmental Policy Update 2012 

 218 

Policy Recommendations 

 

Considering the increased likelihood of poor outcomes in their absence, international financial 

institutions should investigate ways to remain involved in the process of large infrastructure 

development in Ethiopia. In order to encourage positive outcomes, these institutions should 

seek ways to further incentivize compliance with international standards. One way to do this is 

by jointly evaluating related infrastructure projects. The Growth and Transformation Plan 

connects dams to transmission lines, irrigation channels, and industrial agriculture plantations, so 

jointly evaluating their environmental and social impacts is likely to provide a fuller picture of 

the costs and benefits of large infrastructure.  

 

To summarize, this chapter recommends the following: 

 

 International Financial Institutions can support socially and environmentally conscious 

infrastructure development in Ethiopia if they remained involved in the process;  

 Since Ethiopian infrastructure projects are integrated with one another, their impacts 

should be jointly assessed; and  

 Joint assessment can incentivize compliance with international standards, ensuring 

positive outcomes for all infrastructure projects. 
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