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Executive Summary 

Driven by rapid urbanization and economic growth, Addis Ababa (AA), Ethiopia, has 

experienced significant population growth and an increase in living standards for years, resulting 

in increased municipal solid waste (MSW) generation. AA had a GDP of approximately USD 4.1 

billion in 2018, accounting for 6.4% of the national economic output and representing over half of the 

urban employment and almost one-third of Ethiopia's manufacturing sector. Its GDP's annual average 

growth rate was 11.7% between 2000 and 2015, much higher than many other African cities (World 

Bank, 2020). Ethiopia’s cities and urban areas contribute approximately 70% of the total SW generated 

in the country (Tassie et al., 2019). With 19% of the total urban Ethiopian population in 2020, AA is 

the most significant MSW producer in the country. Due to AA's rapid population and economic growth, 

and an increase in living standards and daily per-capita waste generation, it is estimated that municipal 

solid waste (MSW) generation will increase by about 10% annually from 2021 to 2030. Barring efforts 

to reduce waste generation, it’s estimated that daily waste generation in AA in 2030 will reach 

approximately 8,300 metric tons/day, or about 2.6 times greater than 3,200 metric tons/day in 2020. 

AA’s inadequate MSW management causes land, water and air pollution as well as negative 

impacts on natural ecosystems, local economies, public health, social equality, and the global 

environment. Littering and the open burning of trash remain common in low-income neighborhoods 

that cannot afford waste collection services. Of the MSW generated in AA, about 70% is estimated to 

be collected and landfilled in the aging Reppie Landfill, which is over 50 years old, or incinerated at 

the adjacent Reppie WtE facility. Only 4% of MSW is estimated to be recycled, with most of the 

uncollected waste illegally dumped, littered, or openly burned. This results in environmental pollution 

and health problems. In 2012, studies on AA reported 36,845 incidents of parasitic infection due to 

indiscriminate SW collection and disposal (Tassie et al., 2019). Other impacts of  poor MSW 

management include air and water pollution, land contamination, social and economic inequality, and 

community resettlement. These impacts disproportionally fall on the poor, who are often underserved 

in proper MSW management and have little influence over formal and informal SW disposal near their 

homes and places of work. Poor MSW management also significantly contributes to climate change 

and ozone depletion. In AA, these negative impacts are exacerbated by continuous increases in 

generated waste. 

Due to the lack of reliable and systematic MSW data collection and surveys in AA, the full picture 

of waste generation, collection, and disposal by type of waste stream is largely unknown. The only 

available data deemed reliable is the SW volume measured daily, since 2018, at the truck scale at the 

Reppie WtE facility and Landfill entrance; it indicates that the two sites, on average, collect about 2,000 

tons of MSW daily. According to an estimation from the AA SWM Agency (AASWMA), AA generated 

a daily average of 3,200 tons of MSW in 2019 or 0.67 kg/capita/day; this estimate seems plausible as a 

considerable amount of MSW is going uncollected and unreported. A 2020 study estimated that AA’s 

average daily per capita SW generation from households alone was about 0.48 kg/capita/day. The 

difference comes from other sources such as commercial and public entities, industries, and 

construction sites. The study’s waste composition results showed that about 52.8% is food waste and 

9.6% is plastic waste. 

Various stakeholders play a role in MSW generation and management in AA. Waste generators 

include households; public and commercial entities (e.g., government agencies, schools, hospitals, 

restaurants, markets); industries; and construction companies, all of which generate significant amounts 

of SW individually and collectively each year. The AASWMA, SWM offices in the sub-city and district 

(woreda) governments, private companies, waste collection associations, and informal sectors are 

involved in the operation of MSW management at different points along the waste value chains. Other 
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organizations working to address SWM issues include research and academic institutions, NGOs, and 

international development agencies.  

Despite the efforts made by the AA government, the city’s MSW collection systems cannot cope 

with the growing demand. Primary waste collection from households, neighborhoods, and streets to 

collection points (skips) or transfer stations is managed by district-level SWM offices, through 

contracted SW collection associations and street cleaner groups. Private enterprises, contracted by sub-

cities or AASWMA, then collect the SW from skips and transfer stations and deliver it to the Reppie 

Waste-to-Energy (WtE) facility or the adjacent Reppie Landfill, the only official landfill site in AA. 

There is evidence that about 30% of MSW remains uncollected and is dumped illegally in river 

channels, drains, roads, and open spaces, or open burned. Illegal dumping and the open burning of trash 

takes place at any phase of the waste flow. Households in low-income areas who cannot afford private 

waste collection services litter, or open burn their uncollected waste. AA also has informal systems 

where private entities collect SW and dispose of it in illegal open dumpsites, and there are no established 

systems for the safe disposal of residential hazardous SW materials, except for a few profitable 

recyclables such as electrical waste and electronic equipment. 

AA is facing an urgent need to expand and improve landfill management in order to handle its 

growing MSW. The Reppie Landfill is over 50 years old and nearly at full capacity, and disposal there 

is crude open dumping. Improper landfill management and heavy rains can cause waste landslides or 

methane gas (CH4) explosions. A large-scale waste landslide with CH4 explosions occurred in 2017, 

resulting in over a hundred deaths. Since then, the AA government, with the financial and technical 

support of donor agencies, has been rehabilitating and renovating the site and improving its landfill 

management standards to alleviate environmental and safety risks. Landfill is still a cost-effective 

measure for MSW in most developing countries including Ethiopia. AA urgently needs to build new 

landfill cell(s) at Reppie and/or construct a sanitary landfill at a new location in the near future and 

enforces high environmental standards for landfill site management. 

Operating the WtE facility has reduced the waste dumped at the landfill and, therefore, the 

pressure on Reppie Landfill but its financial sustainability remains in question.  The WtE facility, 

owned and operated by Ethiopia Electric Power Company (EEP), started to operate in 2019 and can 

significantly reduce the volume of waste landfilled in Reppie. Available data show that the WtE’s 

incineration reduces by 80% the amount of solid waste which otherwise would be landfilled. Another 

benefit of WtE is reducing GHG emissions by generating electricity through burning waste at the facility. 

However, as the majority of the MSW in AA is wet organic waste with relatively low energy-density, 

there is a need to scrutinize and address technical, environmental, and financial concerns over the WtE’s 

performance, and evaluate and enhance its experience in WtE operations, before making new 

investments in the area.  

Less than 5% of AA's MSW is currently recycled, and there is much room for the city to cut waste 

disposal through waste separation at source and recycling. AA has not regulated source separation. 

Only a small percentage of AA families separate their solid waste on an ad hoc basis. Limited separation 

efforts by private and informal sectors occur in waste collection stages, such as waste source, skip 

points, transfer stations, and the Reppie Landfill or other dump areas. Informal recyclers are mainly 

active in door-to-door waste collection and at the landfill, and they separate MSW based on the 

monetary value that the recyclable materials have on the reuse market. A large portion of recyclable 

materials has not been separated and recycled.  

Ethiopia has introduced a regulatory and policy framework relevant to SWM but the 

effectiveness of its implementation is largely unknown. The country's constitution affirms that all 

people have the right to a clean and healthy environment. The National Solid Waste Management 

Proclamation (No. 513/2007) is the most relevant law and intersects with the Urban Development 

Policy (2006). Hazardous and industrial wastes are also addressed through different policies and 
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regulations that mandate how to collect, store, and dispose of this kind of waste. The AA Integrated 

Waste Management Policy (2019) aims to establish the modern ISWM system and guides the 

preparation of the AA City ISWM Strategy, which is still under review. The City also has a Dry Waste 

Management Policy (2003). Though Ethiopia and AA have quite a complete set of policies and 

regulations on environmental management that include SWM, little information is available on the 

implementation, enforcement, and evaluation of the effectiveness of these policies and regulations. It is 

necessary for federal and local EPAs to develop enforcement and evaluation mechanisms to ensure the 

appropriate implementation of SWM policies and regulations.  

Various government agencies at various levels are responsible for, or partially involved in, MSW 

management but their implementing and coordinating capacity has not yet been strengthened. At 

the federal level, key agencies have certain mandates in SWM, including Environmental Protection 

Authority (formerly known as the Environment, Forest and Climate Change Commission or EFCCC), 

the Ministry of Urban Development and Infrastructure (MUDI), and the Ministry of Health (MoH). The 

AA Environmental Protection and Green Development Commission (AAEPGDC) and AASWMA have 

MSW Management mandates. The AAEPGDC has the overall responsibility for developing and 

enforcing environmental management strategies, while AASWMA is in charge of the city-wide 

management and supervision of daily SWM operations. While different levels of government in 

Ethiopia have established the necessary agencies for SWM, they remain in their infancy, and lack the 

basic capacity, resources, and enforcement mechanisms to fulfill their SWM mandates. Among these 

agencies, coordination and collaboration are also weak both horizontally and vertically, and they 

urgently need capacity building.  

Although implementing ISWM in AA will be challenging, costly, and time-consuming, the City 

should adopt a long-term strategy and address the components needed to make it successful. AA 

authorities need to explore the 3Rs (reduce, reuse and recycle) and circular economy methods, such as 

waste separation at source, biogas generation, and E-waste recycling. Creating effective SWM in the 

city involves many stakeholders and requires strong political will, leadership, and commitments from 

senior city officials. Public awareness and participation are particularly important to waste reduction, 

source separation, and recycling activities. Effective SWM also requires robust institutional 

arrangements with a strong capacity for implementation and enforcement. AA needs to develop an 

effective mechanism to enhance coordination among government organizations at the municipal, sub-

city, and district levels and cooperate with wards, the private sector, industries, and civil society 

organizations. Primary data collection and monitoring are essential to understanding SWM contexts and 

waste flows and help determine the City's needs for collecting and transporting waste from different 

points and also to assist in regular street cleaning. The city needs a long-term strategy and plan with 

clear targets, budgets, and timeframes. 

To modernize its SWM systems, AA needs to select and prioritize SWM interventions suitable to 

its development strategy and plans that have political and public support and the institutional 

and financial capacities for implementation. Preferred interventions should first demonstrate their 

effectiveness at reducing the environmental impacts of SW, as inadequate SWM has been known to 

degrade the environment. Second, interventions must be technically feasible in the local context. Third, 

to ensure viability of the SWM system interventions need to be economically efficient and provide 

financial incentives at all stages in the waste cycle. Capital investment and O&M costs can vary greatly, 

so any interventions should be financially affordable to operate, and sustainable. Lastly, these 

interventions should be socially inclusive and fair. The planning and development of SWM systems 

should also address informal recyclers, whose livelihoods rely on waste picking and recycling activities 

that account for their social status; their work should be recognized through formalization. 

This report identified SWM interventions in institutional strengthening, research and technical 

assistance, and physical investments that AA may include in its investment program for the next 
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decade. First, AA authorities need to strategize and plan MSW management by strengthening 

institutional arrangements and their capacity. Priority tasks are to finalize and approve an AA ISWM 

strategy and action plan with clear targets, timeline, and M&E arrangements; improve the SWM data 

collection and management system; strengthen institutional arrangements and capacity; and implement 

public awareness-raising and behavioral change activities. Second, sound SWM programming and 

implementation rely on solid research and feasibility studies and other technical assistance. The report 

identified several studies necessary to improve and develop SWM systems in AA, including the design 

of a new sanitary landfill; a time-motion study for improving waste collection and transportation 

efficiency; market analysis on MSW separation and recycling; study on private sector participation and 

public-private partnerships (PPP), hazardous and medical waste management study; feasibility study 

for piloting and scaling up E-waste recycling and biogas facilities; and, the performance evaluation of 

existing WtE operations. Lastly, necessary investments in infrastructure are divided into waste 

collection and transportation, separation and recycling, and final disposal. Key physical investments 

include constructing a new sanitary landfill, upgrading waste collection and transportation systems, 

piloting waste separation at source and recycling facilities for E-waste and organic wastes, expanding 

the Reppie landfill for short- and medium-term use, and rehabilitating and safely closing the Reppie 

landfill. 

Proposed SWM activities need to be well prioritized, sequenced, and funded. Despite the operations 

of Reppie WtE, AA still must address its landfill problems by prioritizing and constructing a new 

sanitary landfill and rehabilitating the existing Reppie landfill in the near future. To improve the 

efficiency of MSW collection and transportation, the city needs to conduct a time-motion study for 

better planning and design of waste collection systems, add more collection points and build more 

transfer stations, and upgrade its waste truck fleet and other equipment. Waste reduction and recycling 

are fundamental to reduce AA’s SW burden. The city must do more on public education and awareness-

raising to change public behavior for reducing waste generation. Together with the public and private 

sectors, the government can first pilot and then scale up waste separation at source, reuse, and recycling, 

in which private sector participation and investments will play a critical role.   

This report further designs three scenarios to implement the interventions for MSW management 

in AA: business-as-usual (BAU), conservative, and aggressive.  The BAU scenario sets a baseline to 

compare inaction to the other two scenarios. Scenario 2 takes a conservative approach by considering 

the challenges, needs, implementation capacity, and financial constraints AA faces. Scenario 3 further 

proposes an aggressive approach, aiming to reduce GHG emissions from the SW sector. It implements 

the interventions proposed in Scenario 2, though some would be implemented earlier and with a higher 

target value, and introduces a few new interventions for waste recycling, sanitary landfill, and GHG 

emission mitigation; some of these are costly and advanced, and subject to further feasibility studies.  

The changes in waste generation, treatment, and GHG emissions in 2020-2030 across the three 

scenarios were projected with the application of the World Bank's Climate Action for Urban 

Sustainability (CURB) Tool. Based on assumptions on the trend of per-capita waste generation and 

waste collection and recycling rates over years, the results of the projections show that, under the BAU 

scenario, the total MSW amount could reach about 8,400 tons per day in 2030 up from 3,200 tons in 

2020. Scenario 2 takes a conservative approach to gradually introducing a set of highly feasible SWM 

interventions which helps increase the rates of waste collection and recycling. However, AA continues 

to face the same high increase in waste generation in Scenario 2 as that in Scenario 1 between 2021 and 

2030. The amounts of MSW landfilled, littered, and openly burned continue to increase although at a 

slower rate than that of Scenario 1. Scenario 3 further proposes more aggressive interventions to change 

public behavior in reducing waste generation and enhancing MSW source separation and recycling. It 

would result in a 21% reduction in total waste generation by 2030 when compared to Scenarios 1 and 

2. There would also be a significant reduction in the amounts of MSW landfilled, littered, and openly 

burned. However, the feasibility of Scenario 3 needs to be further investigated. 
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Reducing GHG emissions in the SW sector requires Scenario 3’s aggressive approach. The 

application of the CURB tool to three scenarios further illustrates that annual GHG emissions under 

Scenario 1 will be about 1.5 million tons CO2-equivalent by 2030. As Scenario 2 takes a conservative 

approach with little reduction in MSW generation and little effort in waste separation and recycling, it 

contributes only slightly to GHG reduction — 2% in 2025 and 3% in 2030 (compared to Scenario 1, 

which has none). Meanwhile Scenario 3, which assumes the government would take more aggressive 

waste reduction and recycling approaches to address GHG emissions, would reduce GHG emissions by 

about 27% in 2025 and some 43% in 2030, compared to the BAU Scenario 1. These projections by 

scenario could be useful in further guiding AA in its SWM planning and implementation. 

This report's analysis is insightful in understanding how to improve SWM and reduce GHG 

emissions in AA. However, the proposed scenario interventions are preliminary, especially 

Scenario 3, and subject to feasibility studies. Like many other cities in the developing world, AA has 

a lack of reliable SWM data due to inadequate SWM systems and no systematic surveys and reporting 

of SW generation, collection and disposal. The COVID-19 pandemic further hindered data collection 

and validation during the study. Since there were limited field data available to be used in the baseline 

setting—such as waste composition, waste generation, and the assumptions of wastes processed by 

different treatment methods—the projections in 2021-2030 from CURB are largely based on 

assumptions. Therefore, these results are demonstrative, and more careful analyses are needed. 
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1. Introduction 

Population growth, urbanization, and higher living standards have increased solid waste (SW) in many 

countries, including Ethiopia. Ethiopia's population swelled from 63.5 million in 2000 to over 110 

million in 2020, making it the second-most populous country in Africa, after Nigeria. By 2025, 

Ethiopia’s population is projected to be more than 125 million. As the capital and largest city in 

Ethiopia, Addis Ababa (AA) had an estimated population of about 4.8 million in 2020, approximately 

21% of Ethiopia’s total urban population. Driven by rapid urbanization and economic growth, the city 

has experienced significant population growth for decades, with the annual average growth rate at 4.4% 

between 2015 and 2020.1 Accordingly, AA’s population density was about 9,000 people/km2 in 2020.  

AA had a GDP of approximately USD 4.1 billion in 2018, accounting for 6.4% of the national economic 

output and representing over half of the urban employment and almost one-third of Ethiopia’s 

manufacturing sector. Its GDP's annual average growth rate was 11.7% between 2000 and 2015, which 

is much higher than many other African cities. The growth rate of GDP per capita was 5.6% in 2019 

(World Bank, 2020). 

Due to AA’s rapid population, economic growth, and an increase in living standards, there has been an 

increase in daily per-capita waste generation. Its municipal solid waste (MSW) generation is projected 

to increase by about 10% annually from 2021 to 2030. Without efforts to reduce waste generation, the 

daily waste generation in AA in 2030 is estimated to be approximately 8,300 metric tons/day, or about 

2.6 times greater than the 3,200 tons/day in 2020.  

Inadequate MSW management in AA causes enormous negative impacts on natural ecosystems, local 

economies, public health, social equality, and the global environment. These negative environmental 

impacts include soil and water contamination, water pollution in surface and groundwater, 

uncontrollable fires at dumpsites and landfills, air pollution, and decreasing public amenities. Health 

and economic impacts include an increase in public diseases and premature deaths, loss of productivity 

and income, decreases in land and property values, and inefficient use of virgin materials. It is estimated 

that poorly-managed MSW causes more than 100,000 morbidity incidents in AA annually due to 

preventable and treatable illnesses such as parasitic infection, bronchitis, skin disease, and bronco 

pneumonia (Tassie et al., 2019; Cheru, 2016). AA studies reported 36,845 incidents of parasitic 

infection in 2012 due to indiscriminate SW collection and disposal (Tassie et al., 2019).  

Other social impacts from poor MSW management include political instability, community 

resettlement, water and food insecurity, and economic inequality. These impacts fall disproportionally 

on the poor, who are often underserved in proper MSW management and have little influence over 

formal and informal SW disposal near their homes and places of work. Poor MSW management also 

significantly contributes to climate change and ozone depletion. Continuous increases in MSW 

generation and inadequate SWM in AA are exacerbating the negative impacts of SW and increasingly 

threatening the quality of life and livelihoods of the city’s inhabitants and the natural ecosystems upon 

which they rely. Therefore, it is critical to improve and upgrade MSW management services in the city 

to mitigate these negative impacts.  

This report analyzes the status quo of MSW management in AA, assesses the city’s challenges and 

needs, and identifies and prioritizes interventions for improving the sustainability and resilience of the 

city’s MSW management systems. The report used information from a literature review, field visits, 

interviews, and consultation meetings with key officials and stakeholders. Data was subsequently 

 

1 World Urbanization Prospects - United Nations population estimates and projections of major Urban Agglomerations, at 

https://worldpopulationreview.com/world-cities/addis-ababa-population 

https://esa.un.org/unpd/wup/
https://worldpopulationreview.com/world-cities/addis-ababa-population
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collected to analyze the current situation of MSW management and model projections of greenhouse 

gas (GHG) emissions. Finally, MSW management interventions are proposed over ten years, from 2021 

to 2030.  

This report contains seven chapters. After the current introductory chapter, Chapter 2 reviews and 

analyzes the current situation of MSW management in AA. Chapter 3 reviews the government’s 

organizational structure and the regulatory and policy framework for SWM in AA. An assessment of 

gaps and challenges to improving MSW management systems is discussed in Chapter 4. Chapter 5 

identifies and prioritizes MSW management interventions that may be considered for investment and 

implementation over the next ten-year period (2021–2030). Chapter 6 presents three different scenarios 

for MSW management in AA between 2021 and 2030, and their implications on SW and GHG 

emissions. Chapter 7 provides the study’s recommendations and conclusions.  
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2. Current Municipal 

Solid Waste Management Situation 

This chapter reviews the status quo of MSW management in AA from sources, waste collection, and 

transportation, to final disposal.  

2.1. Sources of Solid Waste and the Flow of Waste Streams 

Cities and urban areas in Ethiopia contribute to approximately 70% of the total SW generated in the 

country (Tassie et al., 2019). As AA now hosts about 21% of Ethiopia’s total urban population and 

produces over 11.49% of the national GDP, the city is the most significant MSW producer in Ethiopia. 

AA’s MSW sources include households and small (mostly family-owned) businesses, streets and public 

spaces, commercial areas, institutions, large business entities, industries, hospitals and other health 

clinics, and construction sites. Figure 1 shows the share of MSW generation by source (AASWMA, 

2019). As seen below, households and small businesses in residential areas are the biggest producers of 

MSW and contribute to 76% of the total municipal SWM, followed by commercial areas (9%), streets 

(6%), and industries (5%). 

Figure 1: Share of municipal solid wastes by source in Addis Ababa 

 

(Source: Addis Ababa Solid Waste Management Agency, 2019) 

Figure 2 depicts the flow of various SW streams from each source to collection and transportation 

systems, recycling, and final disposal facilities. First, SW from residential areas is collected from 

households and streets to collection (skip) or trash transfer stations. The SW is then collected from skips 

and transfer stations to the Reppie Waste-to-Energy (WtE) facility or the adjacent Reppie Landfill 

facility, the only official landfill site in AA. Large businesses or institutions, industries, and hospitals 

hire private companies to directly collect and transport their non-hazardous SW to the Reppie WtE or 

the landfill because they are responsible for their generated SW. Construction waste generators also 

need to handle their debris properly and have it transported and landfilled at licensed quarries.  
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Figure 2: The flow of waste streams 

 



 

 5 

 

Though still in a small proportion, small-scale associations, private enterprises, or informal collectors 

(“street boys") sort, collect, and sell recyclables for domestic production or exportation. Besides the 

above arrangements, which are largely under the government's purview in districts, sub-cities, and 

municipalities, there have been informal systems where private entities collect SW and dispose of it in 

illegal open dumpsites. For households in slums or low-income residential areas who cannot afford the 

waste collection services provided by private companies, uncollected waste is littered or openly burned. 

Illegal dumping and the open burning of trash can take place at any phase of the waste flow. For 

instance, the uncontrolled burning of discarded automobile tires occurs even at the Reppie Landfill by 

waste pickers aiming to collect valuable metals inside them.  

There are no established systems for safe disposal of residential hazardous SW materials in AA, except 

for some profitable and recyclable materials such as electrical waste and electronic equipment. Safe 

treatment and disposal of hazardous wastes from large businesses, institutions, industries, and hospitals 

are, in theory, the responsibility of each waste generator. Hazardous waste from industries, construction 

sites, and hospitals must be separated for collection and treatment. For example, hospitals must have 

onsite small-scale incinerators to burn their biomedical wastes. However, as reported, government 

enforcement is weak, and implementation and compliance within hazardous waste management are 

questionable.  

Table 1 further describes the institutional arrangements and entities responsible for MSW collection, 

transportation, recycling, and disposal. The SWM offices or government agencies at the district, sub-

city, and municipality levels are responsible for waste collection and transportation. In particular, 

primary collection – which refers to waste collection from households, neighborhoods, and streets to 

collection points (skips) or transfer stations – is managed by district-level SWM offices through their 

contracted SW collection associations and street cleaner groups. Secondary collection – which refers to 

the collection and transportation of MSW from collection points and transfer stations to Reppie landfill 

– is managed by SWM offices in sub-city governments and AASWMA, while the private and informal 

sector interacts around waste separation and recycling. Ethiopia Electric Power Company (EEP) owns 

and operates the WtE. 

Table 1: Summary of institutional arrangements for MSWM in Addis Ababa 

Activity 
Responsible 

agencies 
Operated by Role of AASWMA 

Street 

cleaning 

District (woreda) 

governments 

(through their 

SWM office) 

Groups of street cleaners 

hired by district governments 

and supported by trucks 

operated or contracted by 

sub-city governments 

• Creating awareness for the 

community 

• Supporting Woreda through the 

material provision 

• Installing dustbins   

Primary 

collection 

(except for 

street 

cleaning) 

District (woreda) 

governments 

(through their 

SWM office) 

SW collection associations 

(mainly youth groups) 

contracted and supervised by 

the district SWM office 

• Providing payment based on the 

amount of solid waste collected 

• Construction of skip points 

(waste storeroom) and provision 

of containers 

• Training and capacity building  

Secondary 

collection 

Sub-city 

governments 

(through their 

SWM office) 

• Private SW collection 

companies contracted by 

sub-city government 

• Sub-city government 

SWM office (using their 

• Coordinating with sub-city 

governments in the planning 

and supervising of the 

secondary collection 
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Activity 
Responsible 

agencies 
Operated by Role of AASWMA 

staff and government-

owned trucks) 

• Outsourced SWM service 

providers (private 

companies operating 

government-owned 

vehicles under contract 

with AASWMA and 

seconded to sub-cities) 

• Purchasing and distributing 

government-owned dump 

trucks to sub-cities 

• Supporting sub-cities through 

the provision of a fleet 

management system 

Separation 

and 

recycling 

Small scale 

associations and 

private enterprises  

Small scale associations and 

private enterprises 

• Supporting recyclers and 

recycling companies in market 

development 

• Supervising recyclers and SW 

collection and separation 

service providers 

WtE EEP EEP 

• Providing and supervising the 

transportation of solid waste to 

WtE according to the contract 

agreement signed with EEP  

• Receiving and disposing of the 

bottom and fly ash from WtE to 

Reppie Landfill 

Landfill 

disposal 
AASWMA AASWMA 

Responsible for the operation and 

supervision of the Reppie Landfill 

site 

 

2.2. Waste Generation and Composition 

2.2.1 Generation 

Due to the lack of reliable data collection and surveys of MSW in AA, the full picture of waste 

generation, collection, and disposal by type of waste streams is largely unknown. The only available 

data deemed reliable is the SW volume measured daily at the truck scale at the Reppie WtE and Landfill 

area entrance. The truck scale started operating in 2018, and the data includes the waste volume treated 

by Reppie WtE or dumped at Reppie Landfill, with the volumes of fly ash and bottom ash as byproducts 

of WtE landfilled. An analysis of the truck scale data available for 38 weeks from August 2019 to April 

2020 indicates that the daily amount of MSW transported to the Reppie WtE and Landfill site is 1,979 

tons on average; some days it is higher. For example, on May 26, 2020, the facilities received 2,576 

tons of collected MSW, of which 57% (i.e., 1,468.4 tons) was incinerated at WtE, with the rest 

landfilled.  

According to the recent estimation of AASWMA, AA generates a daily average of 3,200 tons of MSW. 

As a considerable amount of MSW goes uncollected and unreported, the 3,200 tons per day total 

estimated by AASWMA seems plausible, so was used in this report’s analysis. 
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There are few recent and reliable studies on per-capita waste generation in Ethiopia and AA. The 

estimates available in literature often contradict each other. The AA Environmental Protection 

Authority (EPA) conducted a study in 2004 that showed the per-capita quantity of SW generated in 

Ethiopia ranged from 0.17 to 0.48 kilogram per day (kg/capita/day) for urban areas and 0.11 to 0.35 

kg/capita/day for rural areas, depending on factors such as income and season (Tassie et al., 2019). Due 

to the increase in AA residents' living standards, the daily per-capita waste generation should be much 

higher in 2020 than in 2004.  

Commissioned by AASWMA, the Global Environmental Solution (GES) conducted the most recent 

study in 2020. The study features a field survey of 375 households in ten sub-cities on their per-capita 

waste generation and waste composition. It concludes that the average per capita household solid waste 

generation rate in AA was about 0.48 kg/capita/day. The rate varied across sub-cities. The maximum 

mean average of 0.72 kg/capita/day was observed in Addis Ketema Sub-city (GES, 2020). As shown 

in Figure 1, 76% of MSW is from households and the rest from other sources such as street sweeping, 

markets, hotels, restaurants, offices, hospitals, industries, construction sites and so on. The average 

MSW generation per capita per day in AA from both household and non-household should be between 

0.60-0.70 kg/capita/day. In this analysis, the daily average per-capita waste generation rate in 2020 is 

derived directly from the total daily waste generation of 3,200 tons divided by AA’s population of 4.8 

million and is 0.67 kg/capita/day.  

2.2.2 Composition 

Waste composition is changing over time globally; this is also true in AA and similar urban areas in 

Ethiopia. A study conducted by the IGNIS project (Income Generation and Climate Protection by 

Valorizing MSW in a Sustainable Way) in 2012 and 2013 (IGNIS, 2014) reported composition ratios 

by type of waste materials (see Table 2). However, the report indicated that AA generated only 664 tons 

of total waste daily. Therefore, the waste composition ratios by IGNIS (2014), while a useful historical 

reference, may be out of date. 

Table 2: Composition of residential solid waste in Addis Ababa 

Waste type Percentage Composition 

Organic 62.6% 

Wood  0.8% 

Paper and cardboard 5.7% 

Plastic 5.4% 

Glass 2.4% 

Metals 2.7% 

Textile 4.0% 

Inert metals 1.7% 

Sanitary products 3.4% 

Household hazard 0.6% 

Composite packaging 0.3% 

Miscellaneous  0.9% 
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Charcoal 1.9% 

Fines* 7.5% 

Total  99.9% 

* Fines are not clearly defined in the literature, but items in this type of category are usually 

defined as below a certain screening size. 

(Source: IGNIS, 2014) 

The household waste composition results of the GES study in 2020 (GES, 2020) in Table 3 show a 

lower percentage of food waste (52.84%) and a higher percentage of plastic waste (9.61%) than the 

IGNIS results. As the GES results are more recent, this analysis uses them. 

Table 3: Physical composition of household solid waste at different income levels 

Type of  

solid waste 

Composition by income group  

(% by weight) 

 

Mean Average 

Composition,  

% by weight 
High 

income 

Middle income Low income 

Food Waste 53.27±2.17 52.36±1.78 52.89±2.09 52.84 

Paper Waste  6.16±0.66 4.60±0.66 4.21±0.48 4.99 

Textile Waste  2.21±0.50 1.81±0.26 2.60±0.45 2.21 

Plastic Waste  10.08±0.74 9.64+0.86 9.11±0.62 9.61 

Glass Waste     1.42±0.61 1.22±0.29 1.33±0.39 1.32 

Metals & Aluminum 1.86±0.34 0.97±0.28 0.93±0.34 1.25 

Leaves/Grass Waste 8.08±0.41 11.57±0.21 11.35±0.21 10.33 

Diapers & Sanitary 

Napkins 

6.82±1.29 8.64±2.23 5.74±1.57 7.07 

Others (Leather 

waste, Wood, Rubber 

waste, Bones, 

Ceramics) 

3.46±0.24 2.51±0.09 3.08±0.32 3.02 

Ashes/Fines Waste 5.15±0.10 5.34±0.12 7.89±0.15 6.13 

Miscellaneous  1.46±1 1.28±0.56 0.87±0.81 1.20 

Total 99.97 99.94 100.00 99.97 

(Source: GES, 2020) 

2.3. Waste Collection & Transportation 

Table 1 in Section 2.1 described the arrangements for primary and secondary waste collection in AA; 

some additional details are presented below. For primary collection, 119 woreda under ten sub-cities in 

AA are directly responsible for their areas. On average, there are about 15 staff members in each sub-
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city and 10-20 staff members at the woreda office in charge of SWM. There are 4,500 street cleaners in 

AA who work in groups contracted with the woreda SWM offices. Approximately three cleaners are 

responsible for every two kilometers of road for street sweeping and street waste collection. The waste 

swept and collected is then transported to the skip points by sub-city waste collection trucks. 

There are 74 waste collection associations for door-to-door primary waste collection, and each consists 

of multiple small private enterprises. The total number of small private enterprises is 623, which hire a 

total of 6,400 individuals. The number of associations and their member enterprises in each of 10 sub-

cities in AA is provided in Table 4.  

Table 4: Number of waste collection associations and their enterprise members for primary waste 

collection by sub-city 

No. Sub-city Number of household 

waste collection 

associations 

Number of small 

enterprises under the waste 

collection associations 

1 Bole 13 86 

2 Arada 3 39 

3 Gullele 5 50 

4 Kirkose 3 50 

5 Nifas Silk 10 86 

6 Addis Ketema 6 64 

7 Yeka 10 82 

8 Akaki Kality 6 43 

9 Kolefe Keranyo 15 87 

10 Lideta 3 36 

Total 74 623 

(Source: Addis Ababa Solid Waste Management Agency, 2019) 

The primary collection of MSW is transported to about 311 skip points in the city. In neighborhoods 

that are inaccessible for motorized collection, such as densely populated and crowded informal 

settlements, men with hand-pushed carts commonly provide primary collection. In each woreda, skip 

point locations help manually-collected residential waste to be easily dumped within a short distance, 

and waste from skip points can be collected effectively by motorized vehicles. Most skip points are 

open areas, but some shelters have recently been built to separate waste. As of late 2019, 26 are under 

construction, and three are completed. 

AA is also building temporary storage sites for each of the 74 waste collection associations. One of 

these sites under construction is a transfer station at the Bole Arabsa site. Some other transfer stations 

also undergo feasibility studies to construct compost facilities, such as an integrated generator of biogas 

and electricity at the Bole Arabsa site. 

According to AASWMA (2019), 45 private enterprises contracted by sub-cities manage the secondary 

collection and transport SW from collection points to the WtE or adjacent Reppie Landfill for disposal. 

The government is implementing a pilot outsourcing of the secondary collection system at Bole Sub-

city, where private enterprises transport all waste. Table 5 below shows the number and type of vehicles 
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used for secondary waste collection in AA. Container-carrying trucks account for most of the fleet; the 

other trucks are side loaders and compactor trucks. The container trucks can carry only a single 

container of waste with a maximum capacity of 8 m3 or approximately 2,160 kg. However, most of 

these trucks have no cover for the loaded waste, which means that waste is blown out or dropped from 

the containers during transport (Tassie et al., 2019).  

Table 5: Number and type of vehicles registered for secondary collection and transportation of MSW 

in Addis Ababa 

Vehicle Type 

Government 

operated 

Private 

owned 

Government 

outsourced Total 

Compactor 42 113 38 193 

Container carrying   73 5 0 78 

Waste collection 

vehicles  4 0 0 4 

Total 119 118 38 275 

(Source: AASWMA, from the waste collection truck registration management system of Reppie Landfill, 2020) 

The truck scale at the entrance weighs each waste truck that reaches the WtE and Reppie Landfill area. 

The current system efficiency of waste collection and transportation is limited due to the city’s lack of 

capacity to deploy adequate waste containers and a workable waste collection fleet (Alemu, 2017; 

Tassie et al., 2019), although AA has introduced some waste compactor trucks.  

There is no systematic and consistent study on the waste collection rate in AA. According to Tassie et 

al. (2019), the urban centers in Africa’s developing countries have uncollected MSW ranging between 

30% to 60%; Teshome (2020) indicated that the waste collection capacity in AA is below 50%. 

According to the MSW transportation data obtained daily from the truck scale of Reppie WtE and 

landfill between August 2019 and April 2020, there was an average of about 2,000 tonnes per day 

collected and incinerated or landfilled, which is about 63% of the estimated total MSW generated in 

AA. Considering that about 4% of MSW recycled, this study assumes that up to 70% of generated 

wastes are collected and transported to the Reppie Landfill in 2020. The rest is uncollected and burned, 

buried, or illegally dumped. There is evidence of SW being dumped illegally in river channels, drains, 

roads, and open spaces.  

2.4. Waste Separation and Recycling 

The city of AA does not regulate MSW source separation. Limited separation efforts occur in various 

waste collection stages, such as waste source, skip points, transfer stations, and Reppie Landfill or other 

dump areas. Only a small percentage of households separate at source in AA on an ad hoc basis; 

informal recyclers also separate MSW based on the monetary value that recyclable materials attract on 

the reuse market.  

In AA, several groups of recyclers separate and recycle waste: informal (and mostly homeless) waste 

pickers (or “street boys”), the korales (or Qoralés, working-class recyclers), private enterprises, and 

waste pickers (also called “scavengers”) at the municipal dumpsite. The “street boys” and korales are 

informal collectors and traders of recyclable materials who announce themselves in the street by 

shouting out for waste. They are mainly active in door-to-door waste collection. Small-scale private 

enterprises and the informal sector mainly separate recyclable materials at skips. Waste pickers and 

“scavengers” recycle at the landfill. Various players and their role in waste separation and recycling are 

listed below (Alemu, 2017; IGNIS, 2014; Tassie et al., 2019): 
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1. Qoralés (itinerant scrap buyers who purchase small quantities of recyclable materials such as 

plastic, paper, glass, metals, etc. door-to-door from households, commercial entities, and the 

industry as well as from waste pickers, and sell to intermediaries or market wholesalers); 

2. Scavengers (people who sort and collect recyclable materials at the landfill site); 

3. Foragers or waste pickers (those who pick recyclable materials from municipal containers, 

rubbish bins, and streets); 

4. Middlemen (people who supply recyclable material to wholesalers or factories); 

5. Wholesalers (those who buy the waste materials from intermediaries, Qoralés, or waste pickers 

and sell them to factories); 

6. Local factories (purchasers of recyclable materials as secondary raw materials in their 

production); and 

7. Small artisans (those involved in recycling waste materials in the form of shoes, metal 

equipment). 

AASWMA (2019) estimated that the total volume of recycled waste is less than 5%. Table 6 shows the 

amount of waste recycled and revenue generated from 2015 to 2019. Despite a rapid increase in 

recycling business revenue, the total amount is small. 

Table 6: Amount of recycled waste and its revenue in Addis Ababa 

Year 

(Ethiopian 

Calendar) 2 

Year (A.D.) Amount of recycled 

waste (unit: tons) 

Money from recycled waste 

(Unit: birr*) 

2008  2015-2016 3,049 2,210,000 

2009  2016-2017 56,185 36,066,200 

2010  2017-2018 59,859 61,869,000 

2011  2018-2019 39,697 84,643,000 

(Source: Addis Ababa Solid Waste Management Agency, 2019) 

* One Ethiopian Birr = 0.034 US Dollar on average in 2019. 

2.5. Reppie Waste-to-Energy Facility 

Ethiopia built a WtE incinerator, with a 25-MW electricity generation capacity in AA. This facility, 

with total capital investment of about US$120 million, is the first of its sort in Sub-Saharan Africa. 

Located next to the Reppie Landfill, Reppie WtE facility began construction in 2014 and operation in 

2019. EEP, the state power utility company, owns and operates the WtE facility, which was designed 

to process about 1,400 tons of MSW each day and to generate over 185 GWh of electrical energy to the 

Ethiopian national grid annually.  

WtE is beneficial from the SWM perspective because it can significantly reduce the volume of waste 

landfilled. For example, an advanced incineration system in developed countries can reduce the volume 

of waste landfilled by more than 90%. Another benefit of WtE is reducing GHG emissions through the 

generation of electricity from burning waste at the facility, which is more climate-friendly than thermal 

power plants.  

The data from AASWMA indicates that the Reppie WtE received an average of 1,483t of MSW and 

generated 42 tons of fly ash and 253 tons of bottom ash daily between August 2019 and April 2020. 

The fly ash and the bottom ash were landfilled at Reppie Landfill. As the truck scale measured the total 

waste volume of MSW transported to Reppie WtE and landfill site at 1,979t per day, the waste volume 

 

2 An Ethiopian year is comprised of 13 months and is seven years behind the Gregorian calendar. 
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dumped at Reppie Landfill decreased from 1,979 tons to 791 tons (i.e., 1,979t minus 1,483t plus 42t 

plus 253t). This is an approximately 60% reduction of MSW dumped at the landfill. This also means 

that for waste passing through the WtE facility, incineration reduces waste volumes by 80%. Error! 

Reference source not found. illustrates the MSW process at Reppie WtE and landfill with data from 

August 2019 to April 2020.  

Figure 3: Contribution of Reppie WtE to MSW reduction 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Reppie truck scale data from August 2019 to April 2020 

According to a local Shager FM radio interview with the EEP’s Communication Director in August 

2020, the Reppie WtE generated 196GWh of electricity between July 2018 and June 2019. This means 

the WtE generated 22.37MWh of electricity per hour, or 89.5% of its designed capacity of 25MW. 

The WtE facility is a critical part of the future AA SWM system in the foreseeable future. If the facility 

continuously performs as expected, it could prevent at least 1,200 tons of MSW from being dumped in 

the landfill daily. However, as the facility remains at the beginning stages of operations, its financial 

sustainability and technical reliability as well as environmental performance must be checked further. 

2.6. Waste Disposal 

AA’s large landfill site, Reppie (or “Repi”, "Koshe"), is about 13 km southwest from the city center. 

Under the direct management and supervision of AASWMA, the site is the only legal dumping site 

available in AA and has approximately 25 hectares of open dumping area. The site has operated 

continuously since the 1950s. It now receives around 800 tons of waste per day when the WtE accepts 

MSW, or around 2,000 tons when the WtE is not accepting MSW. The facility is adjacent to a 

community, home to 80,000 of the city’s poorest residents who settled there two to three decades ago. 

Many people in this community reportedly use the dump to sustain their livelihoods (Tassie et al., 2019; 

Beyene & Banerjee, 2011).  

The disposal method at Reppie is crude open dumping, and the waste is hauled by trucks over the rugged 

dumpsite terrain. The waste is then spread, leveled, and compacted by bulldozers. The height of waste 
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heaps are more than 30 meters in some places. Improper waste management and heavy rains can cause 

waste landslides or methane gas (CH4) explosions. In March 2017, a large-scale waste landslide with 

CH4 explosions occurred, resulting in 116 deaths, per official records.  

Since 2018, UN-HABITAT, with the Government of Japan's support, has assisted in rehabilitating and 

renovating the site by introducing a semi-aerobic landfill management method called the ‘Fukuoka 

Method.’ The method can cost-effectively accelerate decomposition of waste materials and reduce 

methane gas. Its application to Reppie landfill has significantly reduced landslide risk and other 

environmental and health issues.  

Although AA is trying to reduce the waste volume entering Reppie by various measures, such as 

introducing the WtE and designing a biogas facility,3 a significant amount of MSW is still landfilled 

every day. Even using the best landfill management practices, the current waste reception area would 

reach its full capacity in just a few years. After that, there is a high risk of another waste landslide. 

There remains an urgent need to expand waste areas by building new landfill cell(s) at Reppie soon, 

and also an urgent need for planning and feasibility studies for a new sanitary landfill in order to prepare 

for the closure of the existing Reppie site. In consideration of rapid population growth and a related 

increase in MSW volume in AA, the city should resume its effort to proactively identify new sites for 

constructing a sanitary landfill.  

2.7. Financing and Budgeting for SWM 

Until 2019, residents of AA paid waste collection cooperatives monthly for their waste collection 

services, based on: (i) the volume of SW generated by each household; and (ii) the area in which the 

collectors (or “cooperatives”) provided the SW collection services. The waste collection tariff was 

typically 30 Birr, or USD 1.20, per m3 of waste (Tassie et al., 2019).  

However, the waste tariff system has since changed, with AA’s SW service charges now integrated 

with the water tariff and charged according to the amount of water consumed. Residential houses were 

once charged up to 20% of their water consumption fee for waste collection services, while commercial 

buildings were charged up to 42.5%. AA’s SWM charges changed to 40% of the total water bill for all 

establishments, including residential houses and commercial buildings.  

According to AASWMA, the government budget allocation for SWM in the fiscal year 2019 was 1.5 

billion ETB, approximately equivalent to USD 45.4 million. This total SWM budget is less than 5% of 

the total government expenditure for the year. Its amount is much smaller than that of Cape Town, 

South Africa, which has a similar population size and paid USD 100 million for waste collection during 

the same year. Table 7 below shows approximate budget breakdowns by activity.  

Table 7: Budget allocation for SWM in Addis Ababa in 2019 

SWM Activities Expenses 

(million ETB) 

Expenses 

(million USD) 

City cleaning, collection, and waste 

transportation 600.0 18.2 

Machinery purchase and construction of 

skipping points 
500.0 15.0 

Landfill operations 15.8 0.5 

Waste reduction awareness activities 2.8 0.1 

 

3 According to AASWMA, the facility development is at the stage of the environmental and social impact assessment (ESIA) 

for its feasibility study and engineering design. 
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Administration and management 383.5 11.6 

 

The breakdown indicates that about 40% of the total budget goes towards street cleaning, waste 

collection, and transportation. At the same time, roughly a quarter of the budget is allocated to 

administration and management by the City’s staff. Critically, a markedly low 1% of the budget is 

allocated to landfill operations. Taking the example of Cape Town, the South African city spends about 

20% of its annual budget operating sanitary landfills. Furthermore, AA spent very little on awareness 

raising and no public funds on improving reusing/recycling activities.  

2.8. International Comparison 

After reviewing the current status of municipal SWM in AA, it is necessary to compare it with some 

peer cities to understand how the city is positioned regionally and even globally. Table 8 summarizes 

the municipal SWM situation of AA and a few representative cities, especially capitals or same-sized 

cities in East Africa.  

Table 8 Comparison of the municipal SWM situation of AA with other representative cities 

City Population 

(million 

persons) 

Daily 

MSW 

generated 

(tons/day) 

MSW 

generation 

per capita 

per day 

(kg/capita 

/day) 

Collection 

rate (%) 

Recycling 

rate (%) 

Sanitary 

landfill for 

MSW 

(Y/N) 

WtE or 

incinerator 

for MSW 

(Y/N) 

AA 4.8 (2020) 3,200 

(2020) 

0.67 (2020) 70 (2020) 4 (2020) No Yes 

Nairobi 4.4 (2019) 2,273 

(2013) 

0.75 (2013) 50 (2013) 5 (2013) No No 

Kampala 1.7 (2019) 2,301 

(2015) 

1.19 (2015) 65 (2015) n/a (2015) Yes No 

Dar es 

Salaam  

6.4 (2020) 4,252 

(2018)# 

0.80 (2019)* 

 

51 (2018)1 Very 

limited 

(2018) 

No No 

Kigali ƃ 1.6 (2020) 1,015 

(2020) 

0.63 52 

(2016/17) 

10-12 No No 

Mombasa 

ƙ 

1.2 (2021) 708 

(2021) 

0.59 (2021) 56.5 (2021) 5 (2021) No No 

Cape 

Townƞ 

4.4 (2020) 4,733 1.08 99.997 

(2018/19) 

21 Yes No 

Cairo 9.5 (2017) 15,000 

(2014) 

1.67 (2014) 65 (2014) n/a (2014) n/a (2014) n/a (2014) 

Bahir 

Dar, 

Ethiopia§ 

0.28 (2019) 159 

(2021) 

0.56 (2021) 85 (2021) 2 (2021) No No 

Note: The year of data shown in parentheses. 

Sources: # Dar es Salaam Department of Chemical and Mining Engineering and University of Dar es Salaam 

(2018); * Kazuva, Emmanuel and Zhang, J. (2019); ƙ UN-HABITAT (2021a); § UN-HABITAT (2021b); ƃ Pegasys 

(2021); ƞ Data managed by the City of Cape Town; and the AA data is from this report and the rest of the data in 

the table is from the World Bank’s “What A Waste” database. 

The table shows that AA’s MSW generation rate of 0.67 kg/per capita/day is below that of its peer cities 

Nairobi, Kampala, and Dar es Salaam. Its rate is understandably higher than SSA’s average but lower 

than the world average of 0.74 kilogram/per capita/day and the average of the Middle East and North 

Africa region according to the World Bank study (Kaza, et al., 2018). 
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In terms of collection rate, AA’s 70% is doing relatively well compared to its peer cities and is much 

above the average amount of waste collected in cities in low-income countries, which is 48 percent. As 

most of cities in Africa are having very low recycling rate, AA’s 4% shows little difference. 

AA’s urbanization and economic development are more advanced compared with other cities in 

Ethiopia, for example Bahir Dar, so its daily per capita waste generation rate is reasonably higher. 

However, some differences exist in the cities’ waste collection and recycling rates due to their 

differences in SWM practices. 

AA has a WtE facility, the first of its sort in SSA, which puts the city in a unique position in the region. 

However, as some African cities begin to have sanitary landfills, AA’s half-century-old landfill is one 

of its weak areas in MSW management.  

According to a World Bank study, waste management can be the single highest budget item for many 

local administrations in low-income countries, comprising nearly 20 percent of municipal budgets on 

average (Kaza, et al., 2018). AA’s SWM is significantly underbudgeted, as its annual SWM budget was 

only about 5% of municipal government expenditures in 2019, excluding the costs of WtE that belong 

to a federal government entity.  

Overall, AA is on par with its peer cities as its per-capita daily waste generation rate is positioned in 

the middle, and the city shows a relatively better waste collection rate and features a brand new WtE 

facility. However its SWM is under-budgeted and facing an aged landfill. Additional efforts are 

necessary for the city to modernize its SWM system. 
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3. Overview of Institutional Arrangements for SWM 

Appropriate institutional arrangements, including regulatory and policy frameworks, and the 

government’s organizational setups at different levels, are essential for effective SWM. This chapter 

maps the stakeholders involved in SWM and reviews the strategies, regulations, and policies related to 

SWM. It also describes the government’s organizational setup for SWM at the federal level and in AA.  

3.1. Stakeholder Mapping 

Various stakeholders play a role in MSW generation and management in AA. Starting with waste 

generation, these include households; public and commercial entities (e.g., government agencies, 

schools, hospitals, restaurants, markets); industries; and construction companies, which all generate a 

significant amount of SW individually and collectively each year. The AASWMA, SWM offices in the 

sub-city and district (woreda) governments, private companies, waste collection associations, and 

informal sectors are involved in managing this MSW at different points along the waste value chain. 

Other organizations working to address SWM issues include research and academic institutions, NGOs, 

and international development agencies. Figure 4 attempts to map these various stakeholders in AA’s 

SWM value chain. 

Over the last two decades, Ethiopian Governments have worked with several international groups on 

SWM. For example, the World Bank assisted the governments in this SWM study and organized study 

tours and training activities to build local capacity. The World Bank’s Ethiopia Urban Institutional and 

Infrastructure Development Program (UIIDP) also assists secondary cities in improving SWM. The 

Government of Japan and UN-Habitat provided emergency financial and technical support for 

rehabilitating the Reppie Landfill after its 2017 landslide. The French Development Agency helped 

design and build a new landfill at Sendafa, although the city later closed the facility in 2019 due to 

opposition from the local community. UNDP created opportunities for municipalities to produce an 

operational SWM transformation (COMPOST) in several Ethiopian cities. Japan International 

Cooperation Agency (JICA), through its involvement in the African Clean Cities Platform (ACCP), is 

currently updating Ethiopia’s country profile reports with some studies on AA and Hawassa. It plans to 

further develop a holistic cooperation plan for AASWMA. 3.2. Overview of Relevant Strategies, Laws, 

Regulations, and Policies for SWM 

Federal Level 

Ethiopia aims to build a green economy on the national level and follow a green growth path that fosters 

sustainable development. According to the nation’s Climate-Resilient Green Economic (CRGE) 

strategy, improving waste and landfill gas management is a major component of green economy 

development. Ethiopia also emphasizes the 10-year development plan to implement integrated urban 

sanitation services and achieve 100% coverage by 2030. 
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Figure 4: SWM stakeholders in Addis Ababa 
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Ethiopia has created several national laws, regulations, policies, and proclamations relevant to SWM. 

Table 9 below provides a list of major laws, policies and proclamations and highlights their relevance 

to SWM. 

Table 9: Summary of federal policies & regulations for SWM 

Title Highlights 

Constitution of the Federal 

Democratic Republic of 

Ethiopia (1995) 

• Articles 44 and 92 affirm that all people have the right to a 

clean and healthy environment 

• The Government establishes institutions and legal frameworks 

for environmental protection 

Environmental Policy of 

Ethiopia (1997) 
• Guides all environment-related activities 

• Promotes sustainable social and economic development 

through sound natural resource management 

Environmental Impact 

Assessment Proclamation (No. 

299/2002) 

• Supports Environmental Policy 

• Mandates environmental impact assessments (EIAs) for 

specified private sector activities 

National Solid Waste 

Management Proclamation 

(No. 513/2007) 

• Addresses SWM  

• Has civil and penal liability provisions 

• Indicates how stakeholders should act or interact for SWM 

Urban Development Policy 

(2006) 
• Intersects with National SWM Proclamation 

• Promotes proper urban solid and liquid waste disposal  

Proclamation Provided for the 

Establishment of 

Environmental Protection 

Organs (No. 295/2002) 

• Establishes a framework for environmental safety policies on 

hazardous substances or wastes 

Environmental Pollution 

Control Proclamation (No. 

300/2002) 

• States that no one shall pollute the environment 

• Promotes the proper management of hazardous waste 

Public Health Proclamation 

(No. 200/2000) 
• Addresses waste generated by hospitals and health centers 

• Ensures compliance with environmental standards 

Proclamation on Ethiopian 

Water Resource Management 

(No. 197/2000) 

• Establishes a framework for water use applications 

• Includes water polluter service fees 

Regulation for the Prevention 

of Industrial Pollution (No. 

159/2008) 

• Requires annual compliance reporting from factories 

Industrial Chemical 

Registration and 

Administration Proclamation 

(No. 1075/2018) 

• Mandates storage facilities for chemicals 

Hazardous Waste Management 

and Disposal Control 

Proclamation (No. 1090/2018)  

• Makes hazardous waste generators responsible for its complete 

management – throught to its disposal 

Electric and Electronic Waste 

Management and Disposal 

Regulation (No. 425/2018)  

• Addresses environmental impacts of e-waste  

• Regulates its generation, recycling, and disposal  

• Makes producers, importers, and sellers responsible 

 

Ethiopia has ratified two important international conventions at the international level to control the 

transportation and importation of hazardous wastes: the Basel Convention on December 4, 2000, and 

the Rotterdam Convention on September 1, 2003. Ethiopia is committed to implementing the UN’s 

Sustainable Development Goals (SDG), particularly SDG6, to ensure universal access to safe and 
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affordable drinking water and sanitation for all by 2030. However, the nation’s access to safe drinking 

water supplies and sanitation services remains low, and many poor communities remain without 

adequate water supply and lack improved sanitation services (AfDB, 2015). Increasing solid and liquid 

waste and other pollution finding its way into the city’s waterways and groundwater further reduces 

water security for AA’s residents and visitors.  

City Level 

While the city of AA needs to comply with the national laws, regulations, and policies, its municipal 

government also has an SWM policy and strategy. The AA Integrated Waste Management Policy was 

approved in May 2019 to establish the modern ISWM system. The policy guided the development of 

the AA City Integrated SWM (ISWM) Strategy in 2019 to inform quantitative targets and outputs. The 

ISWM strategy is now under review, pending final approval. 

AA’s Dry Waste Management Policy (2003) proposes a system that seeks to reduce waste generation 

at the source and instill the proper handling and disposal of SW. The policy introduces standards for 

waste collection and management services with minimum cost and social awareness activities and 

changes in dry waste management and disposal behaviors.  

Generally speaking, Ethiopia has a quite complete set of national policies and regulations on 

environmental management, including SWM and sanitation. However, there little information is 

available on the implementation, enforcement, and evaluation of the effectiveness of these policies and 

regulations. Weak enforcement of environmental policies and regulations is common in many 

developing countries, including Ethiopia, and it will remain an area for improvement into the 

foreseeable future. 

3.3. Government Agencies Responsible for SWM 

There are government agencies at various levels responsible for, or partially involved in, MSW 

Management. At the federal level, the Federal Government of Ethiopia develops national strategies, 

regulations, and policies that provide the necessary national SWM direction and guidance. Key federal 

agencies that have certain mandates in SWM are the Environmental Protection Authority, formerly 

known as Environment, Forest and Climate Change Commission (EFCCC), the Ministry of Urban 

Development and Infrastructure (MUDI), and the Ministry of Health (MoH). The Ministry of Finance 

(MoF) also has an important role in budget planning and the financing of SWM investment activities. 

Table 10: Line ministries or agencies for SWM at the federal level and in Addis Ababa lists the line 

government agencies and summarizes their main mandates in respect of MSW Management. 

Table 10: Line ministries or agencies for SWM at the federal level and in Addis Ababa 

 Agency Key Mandates and Responsibilities 

Federal 

government 

Environmental 

Protection Authority 
• Formulating national strategies, regulations, 

policies, standards, and procedures for 

environmental and natural resource management and 

climate change, including SWM. 

• Coordinating other government agencies to develop 

and adhere to the above national strategies, 

regulations, policies, standards, and procedures. 

• Monitoring, supervising, and enforcing environment 

policies and regulations at the national level. 

• Complying with international cooperation and 

national implementation of international and 

regional environmental agreements on managing 

hazardous chemicals, industrial wastes, and 
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anthropogenic environmental hazards where 

Ethiopia is a signatory party. 

Ministry of Urban 

Development and 

Infrastructure 

(MUDI) 

• Enacting national strategies and policy directives 

such as the Ethiopian Cities Sustainable Prosperity 

Goals. 

• Setting criteria and targets for urban sanitation, 

beautification, and greenery development plans. 

• Coordinating and leading the implementation of 

urban development plans. 

• Providing capacity-building support to regions to 

improve service delivery and ensure good 

governance in urban areas.  

• Facilitating the integration of infrastructure and 

services provision, including SWM, in national 

programs and projects. 

Ministry of Health • Enacting the sanitation and hygiene promotion 

strategy and guidelines related to SW. 

Ethiopian Electric 

Power Corporation 

(EEP)  

• Asset owner responsible for the operations of the 

Reppie WtE facility  

Addis Ababa 

City 

Administration 

Environmental 

Protection and Green 

Development 

Commission of 

Addis Ababa 

(EPGDA) 

• Preparing and implementing environmental 

management strategy, policy, and plans at the 

municipal level. 

• Enforcing and monitoring pollution control 

measures in the city. 

• Working with AASWMA on environmental 

management of solid waste disposal. 

AA SWM Agency 

(AASWMA) 
• Implementing SWM policies and strategies at the 

municipal level. 

• Managing daily operations and supervision of SWM 

activities across the full waste value chain 

(receptacle, collection, pre-treatment, and disposal), 

including the Reppie Landfill site. 

• Contracting and engaging private sectors in waste 

collection, transportation, and recycling activities. 

• Preparing and developing Addis Ababa’s new 

sanitary landfill. 

• Working with other government agencies at 

municipal and sub-city levels and providing support 

to raising public awareness, research, and capacity 

building for SWM. 

SWM office in sub-

city governments 
• Collecting for secondary waste collection within 

sub-city. 

• Guiding and coordinating with district (woreda) SW 

office. 

SWM office in 

district (woreda) 

governments 

• Collecting for primary waste collection within 

districts. 

• Guiding and coordinating with communities and 

households in SW collection 
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After the government reorganization based on Proclamation No.64/2019, the AA Environmental 

Protection and Green Development Commission (AAEPGDC), under the Office of the Mayor, and 

AASWMA, under the Office of the City Manager, both have MSW Management mandates. (See Figure 

8 above.) The AAEPGDC has the overall responsibility for developing and enforcing environmental 

management strategies, policies, and plans to cover SWM. In contrast, AASWMA is in charge of the 

management and supervision of daily SWM operations city-wide. However, AAEPGDC currently has 

a low capacity for policymaking, monitoring, and SWM enforcement; therefore, AASWMA is 

responsible for most of the City’s SWM. AASWMA has the directorates of public awareness, SW 

service providers, waste reuse and recycling, landfill operations, and research and technologies. The 

Agency collaborates with SWM offices in sub-city governments and district governments for waste 

collection and transportation. The operation of Reppie Landfill is under the the Agency’s direct 

management.  

In conclusion, different levels of government in Ethiopia have established the necessary agencies for 

SWM. However, they are still in their infancy and lack the basic capacity and resources to fulfill their 

SWM mandates including enforcement and evaluation of policies and regulations. Coordination and 

collaboration among them, both horizontally and vertically, is also weak. These organizations urgently 

need capacity building. 
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4. Gaps and Challenges 

While AA has made progress in MSW management over the years, the city still faces unsustainable 

SWM practices and needs to develop adequate and environmentally friendly systems. Although 

implementing ISWM in AA will be challenging, costly, and time-consuming, the city should adopt a 

long-term strategy for waste prevention, reduction, and recycling.  

This chapter analyzes the gaps, challenges, and needs the city faces in improving its SWM. It will cover 

public awareness, institutional arrangements, infrastructure, and financing. It also lays the groundwork 

for the next chapter, which identifies SWM interventions.  

4.1. Political Will, Leadership, and Commitments 

Effective SWM involves many stakeholders and requires strong political will, leadership, and 

commitments from senior city officials. Committed leadership motivates stakeholders to collaborate 

and encourages households and local governments to improve SWM practices. National government 

commitment also helps secure funding, including public grants, to cover daily operations and 

improvements to infrastructure that promote private sector participation and investments. 

As discussed in Chapter 3, the governments of Ethiopia and AA introduced national and municipal 

policies and strategies for greening initiatives that encourage stakeholders to improve SWM and reduce 

environmental hazards. Unfortunately, AA’s municipal management has high turnover; for example, 

the mayor changed more than twice in the past three years. Mid-level officials also regularly change 

positions or units. Introducing and implementing long-term strategies is challenging without stable and 

committed leadership.  

4.2. Public Awareness and Participation 

SW is a cross-sectoral and multi-stakeholder issue; effective SWM requires participation from residents, 

households, industries, and institutions. Public awareness and participation are particularly important 

to waste reduction, source separation, and recycling activities. The AA City Government launched 

public awareness campaigns for cleaning up the city. However, public participation in waste separation 

and recycling remains low, resulting in small residential recycling rates. Littering, illegal dumping, and 

open burning of trash continue to be common in many parts of the city. Additional supports, including 

an increased budget for public education and awareness-raising campaigns, are necessary to affect 

behavioral changes and get the general public to actively participate in waste reduction, separation, and 

recycling.  

Success stories from developed countries show that raising public awareness and changing behaviors 

to waste reduction and recycling requires ongoing, long-term education campaigns that include children 

in schools. Public participation in waste separation at the source also requires other concrete 

interventions to encourage behavior changes, such as a well-coordinated SWM plan, infrastructural 

investments to enable ISWM, and a private market for handling separated recyclable materials. 

4.3. Institutional Arrangements and Capacity 

Effective SWM requires robust institutional arrangements with a strong capacity for implementation. 

As detailed in Chapter 3, federal and municipal levels already have SWM regulations, policies, and 

strategies in place; for example, AA also has an Integrated Waste Management Policy (2019). However, 

implementing and enforcing related policies and strategies remains challenging. AA also drafted a 
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SWM strategy which is pending government approval; the strategy however falls short in setting 

collection rates and investment plan targets. 

There are governmental agencies in charge of SWM at the federal and municipal levels. In AA, the city 

government strengthened its SWM by separating functions from the previous Sanitation, Beautification, 

and Park Development Authority (SBPDA) and establishing the AASWMA in 2009. Meanwhile, 

AAEPGDC is responsible for preparing environmental regulations, standards, and targets while 

managing their monitoring and enforcement. However, according to city officials, AAEPGDC lacks 

the expertise and capacity for monitoring and enforcing SWM regulations and standards. AASWMA 

also lacks the funding and capacity to improve operations and modernize the city’s SWM system. 

Though international organizations such as JICA, UN-HABITAT, and the World Bank have provided 

some capacity-building support, the overall capacity of SWM stakeholders in AA remains weak and 

suffers from a lack of budgets and local political support to cope with the growing demand for SWM.  

SWM stakeholders in AA need to understand how to improve SWM activities in a technically feasible, 

environmentally sound, and financially viable context. However, coordination and cooperation among 

stakeholders remains challenging. The City needs to develop an effective mechanism to enhance 

coordination among government organizations at the municipal, sub-city, and district levels and 

cooperate with wards, the private sector, industries, and civil society organizations. Additionally, 

stakeholders need to deepen their knowledge of and capacity on standard operating procedures and their 

ability to solve problems with limited administrative powers, functions, and financial resources. 

4.4. Data Collection and Monitoring 

Primary data collection and monitoring are essential to understanding SWM contexts and waste flows. 

Reliable data allows municipalities to develop sound SWM plans and programs, prioritize cost-effective 

investments, set targets, and design institutional capacity-building activities. 

AA has not established an information management system for SWM data. Despite the city having 

commissioned the Global Environmental Solution (GES) in 2020 to conduct a survey that would update 

waste characterization information, most critical SWM data remain missing or outdated. Most notably, 

AA authorities do not capture data on uncollected SW, illegally disposed of waste, or daily waste 

generation volumes. While the WtE’s truck scale measures daily waste volumes, it only captures waste 

going into the WtE facility and Reppie Landfill. Therefore, the composition and collection rates of AA’s 

SW are unknown. 

To address data gaps, AA SWM stakeholders should refine the city’s waste volume and flow data from 

Figure 2 and clarify monitoring requirements in the city’s new ISWM strategy. To accommodate the 

limited funds and stakeholder capacity, data that are regularly collected should be limited to only 

necessary information and be nationally standardized to make SWM data consistent. The ISWM 

strategy should create a clear plan for measuring AA’s SWM datasets and monitoring progress. 

4.5. Infrastructure Investments 

4.5.1 Waste Collection and Street Cleaning 

Having adequate and appropriate waste collection infrastructure and equipment – including skip points, 

transfer stations, sorting stations, and recycling facilities – improves a city’s collection efficiencies and 

volumes. Good planning for waste collection and street cleaning equipment will help determine the 

city’s needs to transport waste from different points and assist in regular street cleaning.  

One of the key challenges for AA’s waste collection is the low collection and efficiency rates. It is 

likely that at least 30% of the city’s MSW is not collected. The city also does not have an adequate 

waste collection and transportation system with skip points, transfer stations, or large trucks to 
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efficiently move large quantities of waste. Many of the waste collection vehicles entering WtE and 

Reppie Landfill are old and/or deteriorated. Field staff at Reppie Landfill have also reported that 

AASWMA does not regularly inspect the waste collection trucks for maintenance.  

AA authorities may benefit from introducing a maintenance depot for waste collection and street 

cleaning vehicles to improve efficiencies. Also, because of the city’s unprecedented economic and 

population growth, AA should introduce a phased approach and design waste collection and street 

cleaning for the city in its entirety. A business efficiency study (aka, a time-motion study) could improve 

waste collection and transportation services. Each sub-city or AASWMA can plan for skip points, as 

they already operate skip points and know where improvements are needed. Waste transfer stations and 

sorting stations are new to AA; the City recently introduced public-private partnerships (PPPs) to help 

collect and sort SW in Bole sub-city and established a pilot transfer station. The City could pilot a few 

new transfer and sorting stations and assess their effectiveness for better waste collection before 

installing more.  

4.5.2 Waste-to-Energy Facility (WtE) 

There have been technical, environmental, and financial challenges over the adoption of WtE 

technologies. First, the caloric value of waste for the furnace must be carefully controlled to achieve a 

stable combustion rate, which improves the generation of electricity. Second, WtE operation is 

complicated and needs specific engineering skills to ensure that waste is completely combusted. Third, 

incinerating waste for energy is more expensive and less efficient than other approaches to generating 

energy. At the same time, natural gas converts 45% of material to energy, less than 25% of WtE material 

produces energy (GAIA, 2018). Fourth, WtE facilities in developing countries also face a challenge in 

that the waste streams tend to have high moisture content and low caloric value, as is found in the AA 

waste stream. Finally, WtE, if not operated or designed correctly, can produce toxic pollutants similar 

to that of open burning, such as dioxins. WtE often is not feasible where collection services are weak 

and have low coverage, which means WtE facilities may have insufficient amounts of waste to produce 

energy (Scarlat et al., 2015). WtE facilities may also discourage recycling and waste prevention 

practices since they are advertised as an alternative to landfills (von Niekerk & Weghmann, 2019). WtE 

is beneficial in reducing waste and producing energy, but only feasible when sufficient financial support 

and technical backstopping are secured, which is usually only possible in developed countries (e.g. from 

page 6 of Japanese Ministry of the Environment (2012)). 

Available data from Reppie WtE operations indicated the facility could reduce waste that would 

otherwise go to landfill by 80%. However, it remains too early to know if its long-term operations are 

technically reliable and financially sustainable. The furnace at the WtE needs annual repairs and routine 

maintenance, which increases operating costs. According to Reppie field staff, the operation of Reppie 

WtE since its launch have been costly and the facility is not profitable from its electricity sales revenue. 

If this is true, Reppie WtE may soon require a government subsidy to sustain operations.  

Understanding the WtE facility’s financial and technical viability as well as environmental performance 

is important for developing a comprehensive SWM system over the long run. International experiences 

have shown that incinerators need to receive payment or other sorts of government transfers or subsidies 

in lieu of tipping fee for reducing MSW for landfilling to financially sustain their operations. Some 

WtEs, for which revenue will rely on the sales of electricity at a favorable tariff agreed upon with the 

government, may add coal or other fuels in order to boost energy density and electricity generation. 

However, authorities need to monitor, in real time, furnace temperature and air pollution emissions of 

these WtEs to ensure that dioxin and other hazardous gas emissions meet environmental standards. 

AA authorities need to collect and analyze data from the Reppie WtE’s operations to determine whether 

it is financially viable and environmentally sound in the long run. These results would be useful for AA 

or other cities in deciding whether they should build more WtE facilities in Ethiopia. 
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4.5.3 Landfill 

The Reppie Landfill is over 50 years old and nearly at full capacity. Overflowing landfills and methane 

explosions in over-stacked heaps are dangerous, and risk tragedies such as the 2017 landslide. AA needs 

to upgrade equipment in order to improve the efficiency of landfill management and working conditions 

for landfill operators and waste pickers. However, political commitment to address these risks is weak 

and there is insufficient financial support, as the 2019 budget allocation shows that only US$ 500,000 

was spent on landfill operations.  

If AA successfully adopts UN-HABITAT’s Fukuoka Method at Reppie Landfill and continues 

operating the WtE facility as designed, the Reppie Landfill may continue to receive waste for several 

more years. Applying the Fukuoka Method would give AA the time needed to design, evaluate, and 

construct a new sanitary landfill and close the Reppie Landfill by 2030. However, if the WtE facility 

fails to receive and incinerate the waste as designed, then Reppie landfill will need to receive more 

waste and will reach its capacity before a replacement landfill is available. As landfill is still a cost-

effective option, AA should prioritize and start to soon identify and select a new site for planning and 

constructing a new sanitary landfill. 

4.5.4 Reuse & Recycle 

Reuse and recycling methods help reduce waste at the source before incineration and landfilling. For 

example, composting can reduce organic waste volumes in the landfill, reducing GHG emissions such 

as CH4, and increase the combustion efficiency of WtE facilities. Though AA has informal recycling 

through korales and Reppie waste pickers, they are not regulated and contribute little to the city's waste 

reduction. Therefore, AA authorities need to explore the 3Rs (reduce, reuse and recycle) and circular 

economy methods, such as waste separation at source, biogas generation, and E-waste recycling.  

Reuse and recycling are sustainable only if there is sufficient market demand for them. Before 

promoting waste separation and reuse/recycling activities city-wide, AA should conduct a market study 

to ensure that reused or recycled products are marketable. Before building sorting and recycling 

facilities, the study should confirm that the private sector is ready to bear the market risks. 

4.6. Financial Analysis and Management 

AASWMA has run SWM operations with a tight budget, but this has become more challenging as the 

population and economy continue to grow. The AA government is currently facing various constraints 

in raising sufficient funds for required new investments such as system upgrade and a new sanitary 

landfill needed to ensure the financial sustainability of the city’s SWM systems in the long run.  

AA’s investment needs, budget projections, and time frames are not yet developed as there has been no 

detailed financial analysis of investing and operating the different segments of the solid waste 

management system. It is important to carefully study and assess the financial requirements for MSW 

options to decide what kinds of investments are feasible and practical for improving AA’s SWM 

systems. Table 11 below presents the average O&M costs of different SW management processes by 

country income level. The numbers in the column of low-income countries are relevant to Ethiopia.  
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Table 11: Operational and maintenance cost by SWM method 

 

(Source: COURSERA; 2020) 

For long-term planning, a detailed analysis is needed of the current and projected costs and incentives 

for operating a SWM system. Then the city needs to develop a detailed investment plan to determine 

the necessary mobilization of internal and external funds for AA’s SWM operations and future 

investments. The investment plan and cost analysis should estimate the current and future cost of 

investing and operating an efficient waste management system, investigate the current efficiency of 

collecting waste tariffs through water billing schemes, estimate how much revenue can be generated for 

SWM in the coming years, and assess any financing gaps. While AA expects to collect more revenue, 

including from water billing schemes, to increase its SWM budget, the increase in public financing 

would be limited in the years to come. To solve its financial constraints, the city may have to consider 

more innovative approaches, especially the necessary funding in upgrading SWM systems and 

constructing a new sanitary landfill. In addition to seeking international support, AA should seriously 

consider promoting public and private sector participation and attracting private investments in waste 

separation, recycling, and disposal. Studies are necessary on PPP and other mechanisms for private 

investments. 
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5. Identifying and Prioritizing Possible  

SWM Interventions  

To overcome the challenges identified in the previous chapter, AA urgently needs to modernize its 

SWM systems. The city can start by selecting and prioritizing SWM interventions suitable to its 

development strategy and plan, political and public support, institutional capacity, and financial 

sustainability. This chapter discusses the criteria for screening municipal SWM options and then 

proposes and assesses a set of intervention measures worth considering in AA in the next ten years.  

5.1. Criteria for Screening SWM interventions 

The criteria used to examine each intervention includes efficacy to improve the environment, technical 

robustness, economic efficiency, financial sustainability, and social inclusiveness. 

Preferred interventions should first demonstrate their effectiveness at reducing the environmental and 

health impacts of SW, as inadequate SWM has degraded the environment and public health. Any 

introduced or upgraded SWM interventions must lessen SW's environmental impact on communities 

and ecosystems, including reducing the pollution in land, water, air, and GHG emissions. For example, 

interventions should increase collection rates, recycling rates, the safe disposal of SW, and mitigate the 

negative impacts of emissions caused by illegal dumping and the open burning of trash by households 

and entities. 

Second, interventions must be technically feasible in the local context. New SWM technologies must 

fully consider the country's capacity during the evaluation and selection of new technologies. While a 

sophisticated technology or equipment may have appeal, a lack of skilled staff, limited implementation 

capacity, and an unsuitable local context may prohibit the effective adoption and operation of such 

technology or equipment, making it the wrong investment.  

Third, interventions need to be economically efficient. Capital investment and O&M costs can vary 

greatly. The costs per ton of MSW incinerated are normally 3-4 times the cost per ton landfilled. Some 

advanced technologies can be too expensive to procure, operate, and maintain in low-income countries. 

Selecting a SWM intervention should take its environmental benefits and cost-effectiveness into 

account. SWM treatment measures with low unit costs are preferred.  

Similarly, the interventions should be financially affordable and sustainable to operate. City 

governments must consider residents' income levels and their ability and willingness to pay for services 

when deciding to invest in a SWM intervention and in setting service tariffs. It is important that revenue 

collected from SWM tariffs annually cover at a minimum O&M costs. Because external funding rarely 

covers the long-term costs of interventions, financial viability is a critical factor. 

Lastly, these interventions should be socially inclusive and fair. Poor and vulnerable groups in a society 

should not be excluded from SWM services. Financial support should be considered to reduce the 

financial burden of SWM services on low-income families based on their income level and affordability. 

The planning and development of SWM systems should also address informal recyclers, whose 

livelihoods rely on waste picking and recycling activities, which account for their social status; their 

work should be recognized through formalization. 

5.2. SWM Interventions Identified and Prioritized 

Considering AA’s SWM situation, gaps, and needs discussed in previous chapters, and applying the 

above criteria, the study screened and identified SWM interventions that AA may prioritize and include 

in its investment program for the next decade. These activities fall into three groups: institutional 
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strengthening, research and feasibility studies, and physical investments. Physical investments are 

further divided into waste collection and transportation, separation and recycling, and final disposal. 

The list of proposed investment activities with indicative costs are presented in Table 12 below and 

discussed in the chapter.  

Table 12: List of proposed SWM interventions with indicative costs 

Category of interventions Specific activities included 

Institutional arrangement and 

capacity-strengthening (US$7-

10 million) 

• Finalizing and approving AA’s ISWM strategy and action 

plan with clear targets, timelines, and M&E arrangements  

• Improving SWM situation analysis and data collection 

and management systems  

• Strengthening institutional arrangements and capacity for 

SWM implementation and enforcement 

• Raising public awareness and promoting behavioral 

change 

Research and feasibility studies 

(US$5-7 million) 
• Planning, feasibility study, and design of a new sanitary 

landfill 

• Conducting a time-motion study for improving waste 

collection and transportation efficiency 

• Analyzing the market and feasibility for MSW separation 

and recycling and developing mechanisms for private 

sector participation and PPPs 

• Studying hazardous waste treatment and conducting 

feasibility studies of e-waste recycling and biogas 

facilities 

• Evaluating existing WtE operations 

Physical investments (US$58-

93 million) 

Street cleaning and primary and secondary collection (US$20-30 

million): 

• Adding or upgrading trash containers/skips, recycle bins, 

collection points, etc. 

• Constructing more SW transfer and sorting stations  

• Strengthening and upgrading MSW transportation fleet 

(more and well-retrofitted trash trucks, parking space, 

maintenance garages/facilities) 

MSW recycling activities (US$ 5-10 million public fund plus 

private investments):  

• Piloting waste separation at source, sorting, and recycling 

facilities through PPP 

• Piloting E-waste recycling, composting, and biogas 

facilities  

• Scaling up recycling practices through private 

investments 

Final disposal of MSW excluding WtE (US$33-53 million): 

• Constructing a new sanitary landfill with landfill gas 

(LFG) and leachate treatment (US$25-40 million 

depending on the site and the number of cells constructed 

in the first phase) 

• Rehabilitating and expanding Reppie Landfill (US$3-5 

million on top of existing funding from the Government 

of Japan) 

• Closing Reppie Landfill completely with the semi-aerobic 

landfilling method, including basic leachate collection 

and treatment facilities (US$5-8 million) 
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5.2.1 Institutional Arrangement and Capacity Strengthening 

First, AA authorities need to strategize and plan SWM needs. A good strategy and action plan requires 

data collection and better assessment of current situation and future demand. Priority tasks are:  

Finalize and approve AA ISWM strategy and action plan with clear targets, timeline, and M&E 

arrangements 

To realize better ISWM, AA drafted an ISWM strategy that the city government needs to review and 

finalize. An ISWM strategy should include targets, a timeline, and an action plan for its effective 

implementation. In particular, the targets need to have clear and phased values, supported by M&E 

arrangements to specify monitoring roles, frequency, and methods. 

Analyze current SWM situation and improve data collection and management systems  

AA authorities need to establish a good SWM data collection and management system, better analyze 

the city’s current SWM situation, and assess its trend and future demands. Consistent monitoring and 

reporting of SW data and analyzing development trends are essential to understanding progress against 

the set targets and determining the feasibility of different aspects of SWM, including the long-term need 

and sustainability of MSW collection and disposal. Public access to SWM data collected by authorities 

will allow stakeholders to understand and assess SW trends and enable their SWM participation. In AA, 

data on SW collection and disposal in low-income neighborhoods which cannot afford waste collection 

services barely exists, posing a challenge to plan and improve SWM in those areas. AASWMA should 

consider conducting surveys in selected low-income neighborhoods or SW hotspots and get better 

assessment of the solid waste collection situation and collection rate citywide. 

Strengthen institutional arrangements and capacity for SWM implementation and enforcement 

AA needs to strengthen its institutional arrangements by enhancing and harmonizing its policy and 

regulatory framework and developing enforcement mechanisms for SWM. The implementation or 

enforcement capacity of AASWMA and AAEPGDC should be built through staff training, knowledge 

sharing, and provision of necessary equipment for monitoring, supervising, and enforcing ISWM. 

Forming and maintaining a capable and stable team in the AA government increases their ability to 

fulfill their role over the long term. 

Public awareness-raising and behavioral change activities 

Active public participation and private sector involvement in SWM, especially in waste separation, 

collection, transportation, and recycling, is essential for government authorities to successfully 

implement SWM and achieve set targets. The governments of AA, sub-cities, and districts must increase 

their efforts through public awareness campaigns, facilitate behavioral changes, and establish PPPs for 

MSWM.  

5.2.2 Research and Feasibility Studies  

Sound SWM programming and implementation relies on solid research and feasibility studies. The 

following research and feasibility studies have been identified as necessary to improve and develop 

SWM systems in AA.  

Planning, feasibility study, and design of a new sanitary landfill 

AA’s old landfill (open dumpsite), despite being partially rehabilitated after the 2017 landslide, will not 

satisfy the city’s need for waste disposal in a few years. Despite the recent operations of the WtE 

Facility, the city still needs to build its waste disposal capacity. Landfilling remains a low-cost solution; 

the city needs to urgently plan, assess, and design a new sanitary landfill.  
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Time-motion study for improving waste collection and transportation efficiency 

A time-motion study identifies ways to improve the efficiency of waste collection and transportation 

systems while determining the equipment requirements, collection routes, and other SWM 

arrangements. Waste transportation is currently the costliest part of SWM in AA, representing 40% of 

AASWMA’s budget. City authorities should conduct a time-motion study to recommend improvements 

in collection methods, transport routes, vehicles and equipment, and financial management. The study 

results will help reduce waste collection costs so that authorities can reallocate the budget for other 

SWM activities, such as landfill management. 

Market analysis on MSW separation and recycling and study on private sector participation and PPPs 

Efforts to turn mixed trash into recyclables and valuable resources while minimizing waste going to 

disposal facilities, such as the WtE or landfill, are important elements for realizing sustainable SWM. 

However, recycling is only possible when there is an established recycling market. Thus, AA authorities 

need to commission a market analysis and feasibility study of waste separation and recycling. The study 

should analyze different recycling components of E-waste products, composted organic waste and 

biogas. The study should involve the private sector and businesses to better understand the recycling 

markets and their associated risks. Engaging the private sector and establishing PPPs will enable AA to 

tap private investments and cultivate a strong bond between public and private sectors for long-term 

collaborations and optimal results from SWM investments. A study on institutional arrangements for 

private sector participation and public-private partnerships will be conducted to develop an investment 

environment to attract private sector participation and investments. 

Study on hazardous waste treatment and feasibility studies of e-waste recycling and biogas facilities 

E-waste, medical waste, and other hazardous wastes have commonly been commingled with regular 

residential wastes and pose a threat to public health and the natural environment; managing hazardous 

wastes—especially healthcare and medical wastes—is an urgent task for AA authorities during the 

pandemic. However, AA does not have an appropriate system to monitor the flow, handling, and 

disposal of hazardous wastes. The city needs to study its hazardous waste situation and investigate 

appropriate treatment methods to help drive consensus in improving hazardous waste management and 

reduce the risks to public health and the natural environment.  

Among hazardous wastes, E-waste from households and industries is growing fast and requires safe 

handling and recycling. Some African cities have begun introducing facilities to store, dismantle, and 

recycle E-waste through public funding or private investment. Depending on market analysis results, 

AA may need to assess the feasibility of physical investment in E-waste recycling and biogas facilities 

over the next ten years. 

Evaluation of existing WtE operations 

Based on the preliminary results from Reppie WtE’s operations, it can treat at least half of the MSW 

collected and transported to Reppie; there is a proposal to build a second WtE to handle the rest of the 

MSW in AA. However, there are also serious concerns over the financial sustainability of the WtE’s 

operations. Despite it generating electricity for sales, Reppie WtE is not only expensive to build but 

also costly to operate and maintain. Before building or expanding WtE capacity in the city, AA 

authorities must evaluate the operations and performance of the existing WtE and draw from experience 

and lessons learned. 

5.2.3 Physical Investments 

SWM in AA has a significant amount of MSW that is uncollected, illegally dumped, or openly burned. 

The city also has low recycling rates and an old and low-standard open dumpsite. AA, therefore, needs 
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to continue to invest in its SWM systems, particularly in (i) waste collection and transportation, (ii) 

waste separation and recycling, and (iii) final disposal of waste.  

5.2.3.1 Waste Collection & Transportation 

Trash-free streets and a high rate of waste collection are the basic features of model SWM in a city. AA 

should consider investments for improving waste collection and transportation, including improving 

street cleaning and the primary collection rate; adding or upgrading trash containers/skips, and 

collection points; constructing (pilot) transfer stations; and strengthening and upgrading the waste 

transportation fleet and facilities, for example, more and well-retrofitted trash trucks, parking spaces, 

maintenance garages. 

The waste collection coverage areas and frequency of street cleanings in AA should extend beyond 

primary and main roads, and street-cleaning associations need better equipment. Also, primary waste 

collection should extend to low-income households to achieve a higher coverage rate. AA authorities 

must install more trash bins and skips for better public access to trash collection points. The city may 

also provide incentives to motivate communities or districts to keep their streets clean through regular 

competitions and offering awards to the cleanest communities. 

Transporting MSW to WtE or landfill using big trucks from transfer stations, instead of directly from 

skips, will reduce waste transportation costs and improve efficiency. Transfer stations are necessary to 

temporarily store waste collected from communities and streets and reload it onto bigger compression 

garbage trucks. A trash sorting facility can also accompany transfer stations to separate and divert 

recyclable materials to recycling markets. AA has been constructing a transfer station at the Bole Arabsa 

site; more will be planned and built at a few well-selected locations inside the City. The City should 

also provide good training to its SWM staff including operators of transfer stations and sorting facilities 

to reduce the risk that the stations become permanent open dumpsites inside neighborhoods.  

AA's trash truck fleet – an integral and important part of the SW collection and transportation system – 

needs upgrading. Many private companies have trash trucks for primary and secondary collections that 

are old and unfit for modern systems. Government-owned trucks also need to be better equipped or 

retrofitted for new transfer stations or modern skips.  

5.2.3.2 Pilot MSW Recycling  

Pilot waste source separation, sorting, and recycling facilities through PPP 

Based on the recycling market analysis and demand for recyclable materials in AA, the government can 

promote waste recycling. Waste separation at the source is the first step of SWM and significantly 

impacts the waste quality and recycling opportunities. Well-separated and sorted waste is easier to 

recycle, and recyclable materials separated from the waste have higher market value. Waste separation 

at source, however, requires the public to change behaviors at home and in working places, which are 

difficult to achieve in the short run. Therefore, the report suggests that AA start pilot programs in 

selected neighborhoods to separate, sort, and recycle materials with market value. The private sector 

has mostly handled waste sorting and recycling; piloting waste separation and recycling requires the 

strong involvement of the private sector. Once the pilot programs show positive results, the city can 

gradually scale up efforts into more suitable neighborhoods to deploy recycling bins and facilities. 

While the private sector would operate the recycling work, the governments must provide training and 

technical support through PPP to these private partners to ensure that recycling operations remain safe 

and sustainable. Successful waste separation at source is a prerequisite for piloting recycling for E-

waste, organic waste, and other recyclable materials.  
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Pilot E-waste recycling, composting and biogas facilities  

E-waste Recycling. Waste from electrical & electronic equipment (WEEE or E-waste) may be valuable 

but contains toxic metals and other materials harmful to public health and natural environment; its 

proper treatment is important because economic growth in Ethiopia increases E-waste consumption and 

disposal. Provided the market study indicates demand, piloting E-waste recycling is a good opportunity 

to save precious metal resources, create a new metal recycling industry, and generate new jobs. E-waste 

recycling requires developing recycling workers’ skills to dismantle devices safely without damaging 

the environment.  

Composting. Organic waste is the largest proportion of generated waste in AA. Without proper 

treatment, organic waste can emit CH4, which is explosive and has about 25 times the global warming 

potential of carbon dioxide (CO2) (IPCC, 2007). Composting organic waste can generate valuable 

materials for farming and other greening activities; even if compost quality is low, it can be used for 

regular soil coverage at a landfill. A composting pilot needs to determine potential buyers in and around 

AA, the amount of compost that can be sold, and its price. Different types of composting technologies 

are already available, and it its possible to produce different compost products at different costs. 

Overviewing major composting technologies and determining the most appropriate technology for AA 

is important. If buyers’ purchasing power is insufficient, the public sector could provide financial 

support to secure the market’s sustainability. A large-scale facility would reduce compost production 

costs, which could support market expansion, though it could also restrict production flexibility. This 

report recommends that, if the pilot indicates positive results, AA should gradually expand its 

composting activities. 

Biogas. A biogas facility produces CH4 from organic waste to generate electricity. After assessing 

feasibility and market demand, AA can consider investing in piloting a biogas facility for electricity 

generation. Operating a biogas facility requires technical skills to control quality, manage the produced 

gases (which are not always CH4 and can damage the facility), and continually generate electricity. The 

capital investments and O&M costs for biogas facilities are more expensive than composting organic 

waste.  

Scaling up recycling practices. If the operations of the above pilots are successful, then AA will further 

expand its waste separation program city-wide and scale up waste recycling through attracting private 

investments. 

5.2.3.3. Final Disposal of MSW 

While a second WtE facility has been suggested for AA, the city should fully assess and understand the 

financial implications before moving forward. This report suggests first evaluating existing WtE 

operations. Given its relatively low unit cost, landfill remains a cost-effective and necessary option for 

SW disposal in AA in the future, especially considering that the WtE or recycling facilities still produce 

ash or other residuals, which need landfills. Therefore, the report strongly recommends the city 

prioritize its investments in constructing a new sanitary landfill and safely closing and rehabilitating the 

old Reppie landfill.  

Construct a New Sanitary Landfill 

Before the Reppie Landfill reaches its full capacity, AA needs to plan, design, and construct a new 

sanitary landfill or build several locations. Siting, design, and construction of a new sanitary landfill 

takes years; thus, the city should start planning while Reppie remains operable. The new landfill must 

be operational before the closure of Reppie landfill. Any site located 20 km or further from the city 

center encourages illegal dumping unless there are functional transfer stations. Therefore, if the future 

landfill site(s) are far from some parts of the city, AASWMA should consider building transfer stations 

to reduce costs and improve the efficiency of waste transportation. Future landfill site plans should also 
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consider the social implications of informal waste pickers whose livelihoods rely on landfill and include 

plans to provide them safer working conditions. 

Rehabilitate, Expand and Close Existing Reppie Landfill 

AA must face the capacity limits of Reppie Landfill. The city needs to provide heavy machinery and 

maintenance equipment to the site to maintain the minimum landfill operational standards. This is 

particularly necessary, as constructing a new sanitary landfill will be time-consuming, especially after 

the failed attempt to find a new landfill site in Sendafa. AA authorities may consider expanding the 

current landfill area by 5 hectares in the southeast corner of Reppie Landfill (as seen in Figure 5: 

Potential new waste reception area at Reppie Landfill). The recommended extension would be on a 

closed landfill area, where the average height of waste heaps is less than 20 meters. With proper 

management, this site could receive SW for five to ten years, depending on the successful operations of 

the existing WtE and waste recycling. Once the landfill reaches its full capacity, the authorities need to 

close the area safely. A semi-aerobic landfill management method is recommended, and leachate 

collection and treatment are required. 

Figure 5: Potential new waste reception area at Reppie Landfill 

 

(Source of aerial photo: Google Earth) 

Note: Yellow marks the potential new waste reception area (closed at present); Blue denotes the current Reppie Landfill 

waste reception area; Red outlines the WtE. 

 

Many of the interventions identified for AA depend on the sequential implementation of others, 

compete for limited funding, and have different timelines. The next chapter will discuss different 

scenarios for when, how, and at what scale they could be introduced and implemented.  
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6. SWM Development Scenarios and Their Impacts on 

Waste Reduction and GHG Emissions 

This chapter presents several possible scenarios for how AA could introduce and implement SWM 

interventions discussed in the previous chapter, and also investigates the expected results and impacts 

of the scenarios and interventions, including GHG emissions. 

6.1. Three Scenarios 

This report proposes three scenarios for SWM in AA: business-as-usual (BAU), progressive, and 

aggressive. The BAU scenario assumes the city will continue its current SWM practices without 

introducing new interventions, despite the projected increases in population, living standards, and waste 

generation. Although AA will likely address its growing SWM challenges, this scenario sets a baseline 

to compare with the other two. 

Scenario 2 takes a conservative approach by considering the challenges, needs, implementation capacity, 

and financial constraints AA faces. Table 13 below presents the interventions proposed in the short, 

medium, and long-term for AA under Scenario 2.  

Table 13: Scenario 2 – A conservative approach 

Immediate / Short-term  

(1-2 years) 

Mid-term  

(3-5 years) 

Long-term  

(6-10 years) 

Finalizing and approving AA ISWM strategy 

and action plan with clear targets, timeline, 

and M&E arrangements 

  

Improving SWM situation analysis and data 

collection and management systems 

(including a hotspot analysis of waste 

collection and disposal in low-income 

neighborhoods)  

(Cont.) (Cont.) 

Strengthening institutional arrangements and 

capacity (including training, knowledge 

sharing and public awareness-raising 

activities) 

(Cont.) (Cont.) 

Evaluation of existing WtE operations   

Time-motion study for improving waste 

collection and transportation efficiency 
  

Improving street cleaning, primary and 

secondary waste collection; adding or 

upgrading trash containers/skips, recycle 

bins, collection points, etc.; upgrading waste 

truck fleet (more and well-retrofitted trash 

trucks, parking spaces, maintenance 

garages/facilities) 

(Cont.) (Cont.) 

Piloting Bole Arabsa transfer/sorting station 

for recycling and assessing its performance 

Constructing and operating new 

transfer/sorting stations if positive 

results observed from the ongoing 

pilot station at Bole Arabsa 

(Cont.) 

Market analysis and feasibility study for 

MSW separation and recycling and study on 

private sector participation and PPPs in waste 

recycling 

Piloting MSW separation at source 

(recycle bins in piloting areas) 

with public campaign to promote 

household and private sector 

(Cont.) 
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Immediate / Short-term  

(1-2 years) 

Mid-term  

(3-5 years) 

Long-term  

(6-10 years) 

participation in waste separation, 

sorting, and recycling 

Piloting composting facility (Cont.) (Cont.) 

Study on hazardous waste treatment 
Feasibility study of E-waste 

recycling 

Piloting an 

E-waste 

recycling 

facility 

  

Piloting a 

biogas 

facility for 

organic 

waste 

Rehabilitating and expanding Reppie Landfill  (Cont.)  

Siting, feasibility study, and engineering 

design of a new sanitary landfill 

Constructing a new sanitary 

landfill 

Operating a 

new sanitary 

landfill 

 

Closing filled-up areas in Reppie 

Landfill with the semi-aerobic 

landfilling method, including 

leachate treatment 

(Cont.) 

 

Scenario 3 will take a more aggressive approach, aiming to reduce GHG emissions from the SW sector. 

It will first implement the interventions proposed in Scenario 2, with some implemented earlier and 

with a higher target value. There will also be a few new interventions introduced for waste recycling 

and GHG emission mitigation; some of these interventions are costly and advanced. These interventions 

may not be recommended or considered unless the government is highly determined to push for a more 

advanced and climate-friendly SWM system. Therefore, the scenario may not be realistic in the next 

ten years. Its purpose is to illustrate how AA might execute more climate-friendly SWM interventions 

to cut its GHG emissions in the SWM sector significantly. The interventions proposed under Scenario 

3 appear in Table 14 below.  

Table 14: Scenario 3 – A more aggressive approach for significant reduction of GHG emissions 

Immediate / short-term  

(1-2 years) 

Mid-term  

(3-5 years) 

Long-term  

(6-10 years) 

Finalizing and approving AA ISWM strategy 

and action plan with clear targets, timeline, 

and M&E arrangements 

  

Improving situation analysis and SWM data 

collection and management systems 

(including a hotspot analysis of waste 

collection and disposal in low-income 

neighborhoods) 

(Cont.) (Cont.) 

Strengthening institutional arrangements and 

capacity (including training, knowledge 

sharing and public awareness-raising 

activities) 

(Cont.) (Cont.) 

Evaluation of existing WtE operation   

Time-motion study for improving waste 

collection and transportation efficiency 
  

Improving street cleaning, primary and 

secondary waste collection; adding or 
(Cont.) (Cont.) 
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Immediate / short-term  

(1-2 years) 

Mid-term  

(3-5 years) 

Long-term  

(6-10 years) 

upgrading trash containers/skips, recycle 

bins, collection points, etc.; upgrading waste 

truck fleet (more and well-retrofitted trash 

trucks, parking spaces, maintenance 

garages/facilities) 

Piloting Bole Arabsa transfer/sorting station 

for recycling and evaluating its performance 

Constructing and operating 

new transfer/sorting 

stations once positive 

results are observed from 

the pilot station at Bole 

Arabsa  

(Cont.) 

Market analysis and feasibility study for 

MSW separation and recycling and study on 

private sector participation and PPPs in waste 

recycling 

  

Piloting MSW separation at source (recycle 

bins in piloting areas) with public campaign 

to promote household and private sector 

participation in waste separation, sorting, and 

recycling 

Scaling up waste separation 

as source city-wide 
(Cont.) 

Piloting composting facility 
Full-scale composting 

facility for organic wastes 
(Cont.) 

Study on hazardous waste treatment   

Market analysis and feasibility study for a 

pilot project of E-waste recycling 

Piloting an E-waste 

recycling facility 

Constructing and 

operating full-scale 

e-waste recycling 

facilities  

 
Piloting biogas facility for 

organic wastes 

Constructing and 

operating full-scale 

biogas facilities for 

organic wastes  

Rehabilitating and expanding Reppie 

Landfill  
  

Siting, feasibility study, and engineering 

design of a new sanitary landfill 

Constructing and operating 

the new sanitary landfill 

Operating the new 

sanitary landfill with 

LFG collected and 

used and leachate 

treated 

 

Closing filled areas in 

Reppie Landfill with the 

semi-aerobic landfilling 

method, including leachate 

treatment 

Full closure of 

Reppie Landfill  

Color key/legend: 

Non-colored: No changes from Scenario 2. 

Yellow: Earlier implementation than Scenario 2. 

Blue: Strengthened, with higher impacts expected than Scenario 2. 

Grey: New activities introduced in Scenario 3. 
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6.2. Results of MSW Management & GHG Emissions by Scenario 

This study used the World Bank’s Climate Action for Urban Sustainability (CURB) Tool to analyze the 

impact of the three SWM scenarios on SW generation and treatment as well as GHG emissions. The 

assumptions and targets for each are discussed in this section. The introduction to CURB and the 

assumptions made by scenario are presented in the Annex at the end of this report. Based on the 

assumptions, the CURB Tool estimates the changes in waste generation, treatment, and GHG emissions 

in 2020-2030. The results are presented in this section. 

6.3.1 Results of Waste Generation & Management  

The total waste generation's annual average growth rates in Scenarios 1 and 2 are 10.2% (2021-2025) 

and 10.1% (2026-2030). Projections of the total amount of waste generated, recycled, landfilled, or 

handled by other methods under each scenario appear in Table 15 below.  

Table 15: Summary of SWM projections in AA from the three scenarios 

Variables 

Scenario 1 

(BAU) 

Scenario 2 

(progressive) 

Scenario 3 

(aggressive) 

2020 

(base 

year) 

2025 2030 2025 2030 2025 2030 

Daily waste 

generation (tons per 

day)  

3,200 5,201 8,414 5,201 8,414 5,201 6,731 

Per-capita daily waste 

generation 

(kg/capita/day) 

0.67 0.87 1.14 0.87 1.14 0.79 0.92 

MSW recycled per 

day (tons / day) 
128 208 336 265 518 936 2,019 

 Composting 0 0 0 16 27 444 638 

Anaerobic 

digestion 
0 0 0 0 27 148 638 

Other recycling 

methods 
128 208 336 249 464 345 743 

Illegally dumped 

(tons/day) 
911 1,480 2,395 1,300 1,683 843 606 

Landfilled (tons/day) 880 2,129 4,137 2,305 4,837 1,687 2,917 

Incinerated by WtE 

(tons/day) 

1,120 (i.e., 80% 1,400 fully incinerated and the remaining 20% of flying and bottom ashes 

landfilled) 

Openly burned 

(tons/day) 
160 260 421 208 252 94 67 

 

The amounts of trash littering and open burning are reduced in Scenarios 2 and 3 (compared to the 

BAU). However, while the pace slows in Scenario 2, the annual total amount continues to increase. 

Scenario 3 adopts the waste reduction methods, and its total amounts decrease. The same pattern is 

observed in the change in total amounts of waste recycled in Scenarios 2 and 3. Scenario 3 projects 

waste recycling rates much higher than Scenario 1. 

6.3.2 Results of GHG Emission Reduction 

The results from the analysis presented in Table 16 and illustrated in Figure 6 show that Scenario 2, 

which takes a progressive approach in MSW management, contributes slightly to GHG reduction 

compared to Scenario 1, by 2% in 2025 and 3% in 2030. On the contrary, Scenario 3, which assumes 

the government would take a more aggressive approach to address GHG emissions, reduces GHG 

emissions by about 27% in 2025 and about 43% in 2030, compared to the BAU scenario.  
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Table 16: GHG emissions from SWM sector in Addis Ababa in three scenarios 

Scenario 2020 2025 2030 

Scenario 1 (BAU) 510 887 1,491 

Scenario 2 (progressive) 
510 

(100%) 

872 

(-1.66%) 

1,445 

(-3.04%) 

Scenario 3 (aggressive) 
510 

(100%) 

651 

(-26.61%) 

847 

(-43.18%) 
(Unit: 1,000 tons CO2-equivalent per year) 

Figure 6: GHG emissions from SWM sector in Addis Ababa: 3 scenarios 

 

The CURB Tool may have underestimated GHG volumes compared to studies by other organizations. 

For instance, the 2016 study of AA’s GHG emission inventory by C40 Cities applied for the City 

Inventory Reporting and Information System (CIRIS) and estimated 1.9 million tons CO2-equivalent 

per year (C40 Cities Climate Leadership Group, 2020). This amount is much higher than the 2020 

baseline results from the CURB Tool. However, the CIRIS estimation includes GHG emissions from 

SW and wastewater, and the latter is beyond this report's scope and so these GHGs are not included in 

the CURB calculation.  

Also, CIRIS’s estimated waste incineration seems overestimated, as it assumes a much higher amount 

of incinerated waste. The remaining difference appears to come from the estimated landfill gas 

emissions at the Reppie Landfill. This report is based on the conservative assumption that the 

rehabilitated landfill uses semi-aerobic landfill management, which reduces CH4 emissions. However, 

without additional and measured field data, precise GHG emission estimates from the Reppie Landfill 
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are difficult. Another difference between the CURB Tool and CIRIS is that CURB does not consider 

GHG emissions from the trash trucks engaged in waste collection and transportation under the SWM 

sector, instead putting them in the transport sector.  

Although this report’s analysis is helpful to understand how to improve SWM and reduce GHG 

emissions in AA, the proposed SWM interventions in scenarios, especially in Scenario 3, are 

preliminary and subject to feasibility studies. As indicated in Section 6.2, limited field data is available 

and used in the baseline setting, such as waste composition, waste generation, and the assumptions of 

wastes processed by different treatment methods. The projections in 2021-2030 from CURB are largely 

based on assumptions or guesstimates instead of actual data. Therefore, the results are demonstrative, 

and more careful analyses are required.  
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7. Recommendations and Conclusions 

SW problems may cause enormous threats and negative impacts on public health and natural 

ecosystems. It is critical to treat and dispose of SW under a proper SWM framework. Despite AA’s 

progress in improving SWM, this report shows that the current SWM systems remain inadequate. This 

conclusion is based on the lack of basic data necessary for SWM planning, low waste collection rate, 

low recycling rate, poor landfill operations, and a lack of sanitary landfill facilities. There is a strong 

need and ample opportunity to significantly improve SWM in AA. 

This study identified and recommended a range of SWM interventions from institution strengthening, 

research and technical assistance, to physical investments that AA may prioritize and include in its 

investment program for next ten years. First, AA authorities need to strategize and plan MSW 

management by strengthening institutional arrangements and their capacity. Priority tasks are to finalize 

and approve an AA ISWM strategy with clear targets, timelines, and M&E arrangements; improve 

SWM data collection and management systems; strengthen institutional arrangements and capacity; and 

create public awareness-raising and behavioral change activities.  

Second, sound SWM programming and implementation rely on solid research and feasibility studies 

and other technical assistance. The study identified several studies necessary to improve and develop 

the municipal SWM systems in AA, including hotspot analyses and a time-motion study for improving 

the efficiency of waste collection and transportation; market analysis on MSW separation and recycling; 

study on private sector participation and public-private partnerships (PPP) in SWM; hazardous waste 

management study; feasibility study for and E-waste recycling and biogas facilities; the planning, 

feasibility study, and design of a new sanitary landfill; and, evaluation of existing WtE operations.  

Lastly, investments in infrastructure are necessary and are divided into waste collection and 

transportation, separation and recycling, and final disposal. Specific physical investments include 

piloting waste separation at source and recycling facilities, hazardous waste management, rehabilitation 

and safe closure of aged landfill areas, expansion of the Reppie landfill for short- and medium-term use, 

and the construction of a new sanitary landfill.  

As discussed in Chapters 5 and 6, prioritized and proposed SWM interventions need to be well 

sequenced and funded. Despite the operations of Reppie WtE, AA still has to address its landfill 

problems by designing and constructing a new sanitary landfill and rehabilitating the existing Reppie 

landfill in the near future. To improve the efficiency of MSW collection and transportation, the city 

needs to conduct a time-motion study for better planning and design of waste collection systems, add 

more collection points and build more transfer stations, and upgrade its waste truck fleet and other 

equipment. Waste reduction and recycling are fundamental to reduce AA’s SW burden. The city must 

do more on public education and awareness-raising to change public behavior for reducing waste 

generation. Together with the public and private sectors, the government can first pilot and then scale 

up waste separation at source and recycling. Market analysis needs to be carried out first. Private sector 

participation and investments will play a critical role in waste separation, reuse and recycling.   

This report further designs three scenarios – business-as-usual (BAU), conservative, and aggressive – 

for MSW management in AA. The BAU scenario sets a baseline to compare inaction to the other two 

scenarios. Scenario 2 takes a conservative approach by considering the challenges, needs, 

implementation capacity, and financial constraints AA faces. Scenario 3 further proposes an aggressive 

approach, aiming to reduce GHG emissions from the SW sector. The scenario analysis shows that 

reducing GHG emissions in the SW sector requires the aggressive approach to change public behavior 

to significantly reduce the trend of MSW generation.  

This report's analysis is insightful in understanding how to improve SWM and reduce GHG emissions 

in AA. However, the proposed scenario interventions are preliminary, especially Scenario 3, and subject 
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to feasibility studies. Like many other cities in the developing world, AA has a lack of reliable SWM 

data and no systematic surveys and reporting of SW generation, collection, and disposal. The Covid-19 

pandemic further hinders data collection and validation during the study. Since there were limited field 

data available to be used in the baseline setting—such as waste composition, waste generation, and the 

assumptions of wastes processed by different treatment methods—the 2021-2030 projections from 

CURB heavily rely on assumptions, although conservative. Therefore, these results are demonstrative, 

and more careful analyses are needed. The feasibility of various SMW interventions introduced by 

scenario, especially Scenario 3, needs to be investigated further. 
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Annex: CURB Tool and Assumptions by Scenario 

This report used the World Bank’s Climate Action for Urban Sustainability (CURB) Tool, see Box A-

1 below, to analyze the impact of the three SWM scenarios on SW generation and treatment as well as 

GHG emissions. The assumptions and targets for each are discussed in this section. 

Box A-1: The CURB Tool 

CURB is an interactive planning tool developed by the World Bank that helps cities prioritize action on 

climate by mapping out different action plans and evaluating their cost, feasibility, and impact. The tool 

is based on modeling approaches and assumptions about urban GHG emissions. 

The tool uses local city data to provide tailored analyses that help cities evaluate low carbon actions 

and develop a climate action plan. For data gaps, the CURB tool provides proxy data from comparable 

cities, countries, or regions. The tool’s intuitive and user-friendly design allows city officials to rapidly 

assess more than 50 low-carbon investments. As an Excel-based tool, CURB can be used offline and 

allows for transparent modeling. SW is one of six urban sectors covered by the tool. CURB provides 

specific GHG inventory data and projections. The ‘Actions’ section shows and compares GHG emission 

impacts from different interventions. 

Source: World Bank, 2016 

The CURB Tool classifies SW into ten categories: paper/cardboard, textiles, food waste, yard waste, 

wood, rubber and leather, plastics, metal, glass, and “other.” The percentage of each type in the total 

waste is from the recent waste characterization study carried out by GES presented in Table 3 in Chapter 

2. 

The study adopted seven methods to treat or handle MSW, which are shown and described in Table 17 

below. 

Table 17: Methods of SW treatment in AA 

SW Treatment 

Methods Description 

Landfill MSW sent to and landfilled at Reppie Landfill  

Incineration MSW incinerated at Reppie WtE 

Compost Yard and other organic waste composted 

Anaerobic 

Digestion 

Food and other organic wastes treated by anaerobic 

digestion method to extract biogas 

Recycle Non-organic recyclable materials separated and recycled 

Open Dump MSW dumped illegally outside Reppie Landfill 

Open Burning MSW burned openly outside Reppie WtE 

 

The SWM situation in 2020 is the baseline for the CURB Tool application in all three scenarios. The 

2020 daily waste generation was assumed at 3,200 tons, of which 2,000 tons (about 63% of total MSW 

generated daily) were collected and transported to Reppie WtE and Landfill. This report’s analysis 

assumed that the Reppie WtE operates at its full daily incineration capacity of 1,400 tons. However, the 
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actual operations data shows it received an average of about 1,200 tons per day (see Figure 4 in Chapter 

2).  

Based on the available operations data of Reppie WtE, the study assumes that the facility can continue 

its current practice by reducing 80% of SW, which it accepts daily, and the remaining 20% of fly and 

bottom ash, which goes into the adjacent Reppie Landfill. Therefore, in base year 2020, the Reppie 

Landfill receives an average of 880 tons per day. As a result, in the baseline 35% of total MSW in AA 

is incinerated, and 27.5% is landfilled. The rest is recycled, littered, illegally dumped, or openly burned. 

The study further assumes that the recycling rate is 4%, which implies 67% of MSW collection rate 

(i.e., 63% collected and transported to the Reppie WtE and landfill plus 4% recycled). and the study 

also assumes that the rate of open burning of trash is 5% in the baseline. These assumed rates are deemed 

realistic and conservative, as discussed in Chapter 2. Also, no composting and anaerobic digestion is 

assumed in the baseline, as their activities were negligible in 2020. As a result, AA’s baseline situation 

of SWM in 2020 is presented in Table 18. 

Table 18: Estimated baseline situation of AA SWM in 2020 

Waste Management Method 

Waste Type Recycle 
Open 

Dump 
Landfill Compost Incineration 

Open 

Burning 

Anaerobic 

Digestion 
Total 

Paper / 

Cardboard 
0.20% 1.42% 1.37% 0.00% 1.75% 0.25% 0.00% 4.99% 

Textiles 0.09% 0.63% 0.61% 0.00% 0.77% 0.11% 0.00% 2.21% 

Food Waste 0.00% 19.29% 14.53% 0.00% 18.49% 0.52% 0.00% 52.84% 

Yard Waste 0.00% 3.35% 2.84% 0.00% 3.62% 0.53% 0.00% 10.33% 

Wood 0.06% 0.43% 0.42% 0.00% 0.53% 0.08% 0.00% 1.51% 

Rubber and 

Leather 
0.06% 0.43% 0.42% 0.00% 0.53% 0.08% 0.00% 1.51% 

Plastics 0.88% 0.10% 2.64% 0.00% 3.36% 2.62% 0.00% 9.61% 

Metal 0.05% 0.36% 0.34% 0.00% 0.44% 0.06% 0.00% 1.25% 

Glass 0.05% 0.38% 0.36% 0.00% 0.46% 0.07% 0.00% 1.32% 

Other 2.60% 2.08% 3.96% 0.00% 5.04% 0.72% 0.00% 14.40% 

Total 3.99% 28.46% 27.49% 0.00% 34.99% 5.02% 0.00% 99.96% 

Grand Total 99.96% 

 

Once the baseline is established, the next step is to assume future waste generation and management 

changes. One critical factor in projecting waste generation is assuming the change in daily per-capita 

waste generation over time. The study assumes that the annual growth rate of daily per-capita waste 

generation is the same as the annual GDP per capita growth because the increase in living standards 

will cause the same increase in per-capita waste generation. Therefore, the annual growth rate of total 

waste generation in 2021-2030 is calculated by multiplying the annual growth rate of GDP per capita 

and the annual growth rate of the total population. The growth rate of GDP per capita was 5.6% in 20194 

(World Bank, 2020). In the study, the same annual growth rate is assumed from 2020 to 2030. The 

 

4 See the World Bank Data, at https://data.worldbank.org/indicator/NY.GDP.PCAP.KD.ZG?locations=ET 
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projected population growth in 2021-2030 is estimated by the United Nations (United Nations 

Department of Economic and Social Affairs, 2018), which projects the annual average growth rate at 

4.34% (2021-2025) and 4.21% (2026-2030). As a result, the annual waste generation rates are 10.2% 

(2020-2025) and 10.1% (2026-2030) in the BAU Scenario 1 and conservative Scenario 2.  

The waste composition assumes no change from the recent waste characterization study results 

presented in Table 3 in Chapter 2. Furthermore, this report assumes the rate of waste collected, recycled, 

littered, or illegally dumped, openly burned, composted, and treated through the anaerobic digestion 

method in 2021-2030 in Scenarios 2 and 3 considers possible impacts of different SWM interventions 

proposed in Section 6.1. The assumed baseline collection rate in 2020 is 67%, i.e., 63% collected and 

transported to Reppie WtE and landfill plus assumed 4% of waste recycled by recyclers prior to MSW 

collection and transportation to Reppie.  

Scenario 3 further considers the potential impact that public awareness, behavioral changes, and 

innovative technologies have on waste reduction and assumes that the waste generation will gradually 

reduce from 2021 to 2030, compared to Scenarios 1 and 2. The reduction rates reach 10% in 2025 and 

20% in 2030. This means that the annual waste growth rates per capita will reduce from 5.6% to 3.3% 

in 2021-2025 and 3.1% in 2026-2030. Scenario 3 assumes that a new sanitary landfill will operate and 

capture its LFG for energy usage. The baseline and all the scenario assumptions from 2021 to 2030 are 

in Table 19 below. 

Table 19: Summary of assumptions made for the impact analysis of the three scenarios 

Variables 

Scenario 1 

(business-as-usual) 

Scenario 2 

(progressive) 

Scenario 3 

(aggressive) 

2020 

(base year) 

2025 2030 2025 2030 2025 2030 

Waste 

composition 
Same as shown in Table 3, no change assumed over years 

Total Population 

in AA (million 

people) 

4.79 5.96 7.35 Same as BAU Same as BAU 

Annual 

population growth 

rates 

Between 2020 and 2025: 4.34% 

Between 2026 and 2030: 4.21% 

Annual growth 

rate of per capita 

waste generation  

5.6%  

(constant over the period in two scenarios and equal to the annual 

growth rate of GDP per capita in 2019) 

3.3% 3.1% 

Assumed waste 

collection rates 
67% 67% 67% 71% 77% 80% 90% 

Recycle rates of 

organic waste 

(food waste and 

yard waste)  
0% 0% 0% 

0.5% 

(compost) 

0.5% 

(compost) 

+  

0.5% 

(biogas 

usage) 

15% 

(compost) 

+  

5% 

(biogas 

usage) 

15% 

(compost) 

+  

15% 

(biogas 

usage) 

Recycle rates of 

non-organic waste 
11% 11% 11% 13% 15% 20% 30% 

% waste illegally 

dumped 
28.5% 28.5% 28.5% 25% 20% 18% 9% 

% waste openly 

burned  
5% 5% 5% 4% 3% 2% 1% 

Daily amount 

incinerated 

1,120 tons (i.e., the daily incineration capacity minus the daily amount of flying and bottom ash 

generated at Reppie WtE): no change over the years 

LFG usage at the 

new sanitary 

landfill 

No No No No No Yes Yes 
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