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Abstract: Municipal Solid Waste Management (MSWM) affects several spheres, including environ-
mental, social, and economic activities. In Ethiopia, massive waste generation and unbalanced
management have worsened the issue. Hence, this systematic review investigates the Ethiopian
MSWM policy and legal frameworks, practices, and challenges. The Scopus and Web of Science
databases and Google Scholar were used to search published and unpublished studies from 2005 to
2021, and a website search was used to find studies from 1995 to 2021. The search was restricted to
the English language, and the last search was conducted on 25 June 2021. The study was extracted
from the characteristics of the developed study. A risk of bias assessment was conducted for the
included studies using the AMSTAR 2. Among the 1135 identified records, 72 studies were found
to be eligible. This systematic review identified numerous legal frameworks that enhance the im-
plementation of MSWM in Ethiopia, which is mainly focused on waste collection, transportation,
and disposal. Lack of policy enforcement, weak capacity, public awareness, and minimal cooperation
among stakeholders were the main challenges. MSWM problems in Ethiopia have seen an increase
in recent decades and are affecting daily life. Therefore, these findings may help to improve MSWM
in Ethiopia.

Keywords: municipal solid waste management; legal framework; systematic review; policy enforcement

1. Introduction

Municipal solid waste management (MSWM) is a multidisciplinary activity that
includes administrative activities and solid waste management practices such as the control
of waste generation, storage, collection, transfer and transport, processing, and disposal
of solid waste [1]. Its overall goal is to reduce and eliminate the adverse impacts of waste
on human health and the environment and to support economic development and quality
of life [2]. Hence, effective MSWM plays a significant role in improving the quality of the
environment, human health, and socioeconomic activities of local communities. However,
according to the United Nations Environment Programme (UNEP) [3], MSWM is a major
environmental problem and a public health concern. The negative environmental, social,
and economic impacts of solid waste are more severe in developing than in the developed
countries [4]. Similarly, this municipal solid waste problem is worse in urban areas,
where enormous industrial and other activities widely occur. Simultaneously, various
MSWM activities in developing countries are performed by public sectors, and these
sectors alone are unable to deliver solid waste management services effectively, with the
limited enforcement of MSWM policies [5]. Thus, the illegal open burning and dumping of
solid waste are common practices in many developing countries [6].

Additionally, the rapid increase in population coupled with the expansion of the
industry is producing large volumes of waste, whose management demands greater infras-
tructure, institutional setup, and community participation [7]. This massive generation of
waste coupled with unbalanced waste management is a major challenge faced by devel-
oping countries, particularly the sub-Saharan African countries. The sub-Saharan African
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countries are characterized by the least gross domestic product, and a large portion of their
populations live below the poverty line. However, according to the recent World bank
study [4], the economic development of the majority of sub-Saharan African countries is
growing at a fast rate, as well as the population growth and urbanization in sub-Saharan
African countries are increasing from time to time. Moreover, Ethiopia is one of the fastest-
growing countries in sub-Saharan African countries and the second country in terms of
population among all African countries. As a result, the municipal solid waste manage-
ment problems, such as an increasing generation rate of solid waste and open burning
and dumping in sub-Saharan African countries, are found at an alarming rate [5]. There-
fore, Ethiopia is selected as the case study of this systematic review because the authors
believed that Ethiopia could represent the sub-Saharan African countries and even other
developing countries.

On the other hand, the Ethiopian government has previously adopted MSWM policies
and legal frameworks to reduce and eradicate the environmental and human health impacts
caused by improper waste management practices [8]. In Ethiopia, MSWM is a major issue
owing to its fast-growing economy, expansion of urbanization, and industrial development
in its major cities [9]. Hence, the MSWM problem in Ethiopia is a critical issue affecting the
environment, human health, and economic activities [10], and it is especially affecting the
quality of life of the local communities. In addition, some studies have indicated that the
low performance of MSWM in Ethiopian cities and the environmental and public health
problems due to the high rate of uncollected solid waste is continued at high speed in
major cities in the country [9]. As a result, the MSWM problem is getting worse and is
one of the serious cross-cutting issues of Ethiopia. Even though the responsibility for
MSWM in Ethiopia is given to municipalities through a decentralization policy, most are
unable to solve their waste problems [11]. Thus, MSWM in Ethiopia has mainly targeted
waste collection from source and its transportation to disposal sites. This is mainly due to
inadequate institutional capacity, finances, knowledge, and awareness, lack of solid waste
baseline data, minimal cooperation among stakeholders, weak political commitment and
prioritization, and a lack of effective planning and implementation [12–14].

Therefore, this systematic review tries to provide useful information which will help to
develop the municipal solid waste management strategy in Ethiopia, based on the existing
studies on the policy and legal frameworks, practices, and challenges in Ethiopia. As a
result, it aims at answering the following key questions:

1. What are the available policy and legal frameworks of MSWM in Ethiopia?
2. What are the current municipal solid waste management practices in Ethiopia?
3. What are the main challenges of municipal solid waste management in Ethiopia?

2. Materials and Methods

A systematic literature review was conducted on existing literature from various
included studies. Maphosa [15] states that a systematic literature review helps identify,
evaluate, analyze, and interpret relevant research literature based on a specific research
question. It also maps published studies on specific topics [16]. This method is followed
by the Preferred Reporting Items for Systematic Review and Meta–Analysis (PRISMA)
2020 statement—the updated guidelines for reporting systematic reviews that replaced
PRISMA 2009 [17]. The PRISMA 2020 checklists were used for this systematic review of
municipal solid waste management policies, practices, and challenges in Ethiopia.

Study eligibility criteria: Published and unpublished studies from January 2005 to July
2021 were included but were restricted to those in the English language. Government poli-
cies, legislation, and regulations related to municipal solid waste management in Ethiopia
from the government website (Environment, Forest, and Climate Change Commission
of Ethiopia), written in English, were also included. The solid waste management policy
and legal frameworks formulated from 1995 to July 2021 are included because these are
long–term tools, and the government still uses them.
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Information Sources and Search Strategy: Based on the eligibility criteria of the review,
electronic searches on Scopus and Web of Science databases and Google Scholar were
conducted from 1 January 2021 to 25 June 2021. The search strategies for each search
engine included titles and abstracts. Each objective of this review was also searched for
(i.e., MSWM policy and legal frameworks, practices, and challenges in Ethiopia), along with
policies and legal frameworks regarding the Ethiopian Environment, Forest, and Climate
Change Commission. The online search strategy was restricted to the English language,
and the timeframe included published and unpublished studies dating back to 2005 and
policy and legal framework to 1995.

Study Selection: Following the initial screening for duplication, the reviewers inde-
pendently reviewed the studies by titles and abstracts and discussed the final records.
The entire contents of the selected papers were then examined for the eligibility criteria by
a single reviewer. The final decision was made by discussing the independently screened
studies by titles, abstracts, and eligibility criteria. Figure 1 shows the 72 studies qualified
for this systematic review.
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Figure 1. PRISMA flow diagram for the summary of study selection.

Data Collection Process: Standardized data extraction was developed to extract the
study characteristics, such as study year, sample size, content details, and the plot was
tested on five randomly selected articles. Data extraction was then performed for all articles,
and the proceedings were checked for the final outcome.

Study Risk of Bias Assessment: The risk of bias was assessed using the measurement
tool to assess systematic reviews (AMSTAR 2), during which the contents of the included ar-
ticles were focused upon. Then, the detailed results of this systematic review are discussed
in the next section.

3. Results

The municipal solid waste management policy and legal frameworks, practices,
and major challenges that hinder such practices in Ethiopia are discussed below.
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3.1. Policy and Legal Frameworks for Municipal Solid Waste Management in Ethiopia

Ethiopia has several policies and legal frameworks that support the enforcement of the
MSWM system in the country [8]. Moreover, Ethiopia has ratified a few international waste
management conventions. Some of these municipal solid waste management policies and
legal frameworks formulated by the Federal Democratic Republic of Ethiopia (FDRE) and
the international waste conventions are discussed below.

The 1995 FDRE Constitution: The 1995 Constitution of the Federal Democratic Repub-
lic of Ethiopia is the cornerstone of all policies in the country, including environmental
policies, and has highlighted some environmental issues in the country. Article 44 addresses
environmental rights in Sub-article 1: “all persons have the right to a clean and healthy
environment”, while Article 92 addresses the government’s environmental objectives in
Sub-article 1: “the government shall endeavor to ensure that all Ethiopians live in a clean
and healthy environment”, and Sub-article 4 indicates that “government and citizens shall
have the duty to protect the environment” [18]. These provide all Ethiopian people with
the right to live in a clean and healthy environment and the responsibility imposed on the
government and citizens to protect the environment.

The 1997 Ethiopian Environmental Policy: The Environmental Policy of Ethiopia was
adopted in 1997, and its overall goal is to improve and enhance the health and quality of
life for all Ethiopians and promote sustainable social and economic development through
sound management of environmental resources [19]. This policy addressed the concept of
waste management in the next three sub-articles. Article 3(7) Human Settlement, Urban
Environment, and Environmental Health indicated waste collection services, recycling of
solid waste, safe disposal, and the essence of scientific studies to identify suitable sanitary
landfills. In addition, Article 3(8) Hazardous Materials and Pollution from Industrial
Waste explained safe sanitary landfill sites, formulation of guidelines and regulations to
control waste from different sectors, as well as waste minimization and recycling, handling,
and storage of hazardous and dangerous materials, and monitoring of waste management
implementation. Moreover, Article 3(9) Atmospheric Pollution and Climate Change ad-
dressed the essence of appropriate measures on the contributors of atmospheric pollution
and climate change, such as methane gas, which can be emitted from unmanaged landfills.

Public Health Protection Proclamation No. 200/2000: Article 12 of this proclamation
states that “any person shall collect waste at an especially designated place and in a manner,
which does not affect the health of the society” [20]. It prohibits the disposal of solid, liquid,
or any other waste in a manner that affects the environment and public health. In addition,
this proclamation indicates that any waste generated from hospitals should be handled
through disposal procedures that meet public health and environmental standards.

Environmental Impact Assessment Proclamation No. 299/2002: The EIA proclamation
enforces project proponents to undertake an EIA for projects considered to have significant
environmental and social impacts [21]. Waste disposal facilities, such as waste incineration
and landfill sites, require an EIA before implementation. Therefore, EIA is very significant
in the municipal solid waste management system.

Environmental Pollution Control Proclamation 300/2002: This proclamation covered
the management of hazardous and non-hazardous wastes, specifically Article 5 of the
proclamation. Sub-article 1 of Article 5 states, “all urban administrations shall ensure the
collection, transportation, recycling, treatment or safe disposal of municipal waste through
the institution of an integrated municipal waste management system” [22]. The proclama-
tion also addressed the importance of cooperation between municipal solid waste manage-
ment and relevant environmental authorities to monitor and evaluate the municipal solid
waste management systems and to ensure the effectiveness of their implementation.

Ratified International Waste Conventions: Ethiopia has ratified two international
conventions: The Rotterdam Convention via proclamation No. 278/2002 and the Basel
Convention via proclamation No. 357/2003, which have an essential role in the improve-
ment of the solid waste management systems in the country. The Rotterdam Convention
promotes shared responsibility and cooperation among parties in the international trade
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of hazardous chemicals to protect the environment and human health [23]. Concurrently,
the Basel Convention is an international treaty on the control of the transboundary move-
ment of hazardous waste and its disposal. The main goal of the latter convention is to
protect human health and the environment from the adverse effects of hazardous and other
kinds of waste and to control its movement between countries [24]. Thus, the ratification of
these conventions by the Ethiopian government has a significant role in the development
of municipal solid waste management systems in the country and at the international level.

Solid Waste Management Proclamation No. 513/2007: This proclamation is the first
national policy on solid waste management in Ethiopia and its main objective is to enhance
the capacity to prevent adverse impacts of solid waste at all social levels while creating
economically and socially beneficial assets from solid waste [25]. This policy mainly
covers the general obligations of urban administration, solid waste management planning,
the inter-regional movement of solid waste, the management of household solid waste,
waste collection and storage, transportation, recycling, incineration, disposal, and auditing
of solid waste disposal sites. It also addresses the significance of community participation
in its mission. The solid waste management action plans designed by and implemented at
local urban administrative levels help ensure community participation. The main drawback
of this policy is its lack of supporting guidelines, which is highly important to implement
solid waste management laws and proclamations. Additionally, sustainable solid waste
management strategies, such as waste prevention and reduction, solid waste segregation
at source, and waste collection fee systems have not got attention.

Electrical and Electronic Waste Management and Disposal Regulation No. 425/2018:
It was the first national regulation on electrical and electronic waste management and
disposal in Ethiopia. It addresses the hierarchy of waste management to minimize the
environmental and social impacts of electrical and electronic waste by reducing waste
generation, refurbishing, reuse, recycling, and disposal of such waste [26]. It also imple-
ments the extended producer responsibility principle for electrical and electronic waste
management, the first of its kind in Ethiopia.

Hazardous Waste Management and Disposal Control Proclamation No. 1090/2018:
This proclamation aims to create a system for environmentally sound management and
disposal of hazardous waste and to prevent damage to human or animal health, the environ-
ment, biodiversity, and/or property due to the mismanagement of such waste [27]. It is the
primary national hazardous waste management and disposal control proclamation, which
identifies the categories of waste to control, chemical constituents, and the characteristics
of hazardous waste. The proclamation contains 24 basic articles covering clean produc-
tion principles, the responsibilities of hazardous waste generators and hazardous-waste
labeling, storage, reuse, treatment, and recycling, as well as the handling and disposal of
hazardous waste. It also addressed transboundary movement, illegal transactions, and the
inter-state movement of hazardous waste.

3.2. Municipal Solid Waste Management Practices in Ethiopia

Over the last few decades, several studies have been conducted on MSWM in Ethiopian
towns and cities. Since 2001, most municipalities in Ethiopia have become aware of the
negative consequences of poor solid waste management that affects the environment,
human health, and municipal services [10]. This has led to MSWM practices in many
Ethiopian towns and cities. However, some studies have shown that MSWM practices vary
among all urban centers in Ethiopia [28], depending on the awareness of the municipalities
and their capacity for solid waste management. Similarly, a study conducted in Malaysia
showed that MSWM practices through the basic hierarchical components varied greatly
across different towns and cities, even though MSWM systems are designed to protect the
environment and improve conditions in all cities [29]. Additionally, a study conducted
in Zimbabwe [30] stated that MSWM practices could differ for residential and industrial
producers, urban and rural areas, and developed and developing nations; in particular,
many developing countries are characterized by poor solid waste management due to
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unbalanced systems. In sub–Saharan African countries, such as Ethiopia, the solid waste
management systems are varied and weak, particularly the status of waste prevention,
reduction, reuse, recycling, and energy recovery is very low.

Current Ethiopian MSWM is mainly focused on the collection, transport, and disposal
of solid waste; the implementation of the functional elements is, however, still weak [12].
Similarly, a study conducted in Bangladesh [31], Mozambique [32], and Nigeria [33] indi-
cated that, similar to most developing countries, waste is collected from generation sources
and transferred to ultimate disposal sites. This indicates that sustainable solid waste
management strategies, such as prevention, reduction, reuse, recycling, and final disposal
in many Ethiopian towns and cities, require attention from the government because the
solid waste handling, recycling, and performance of disposal systems remain very poor in
Ethiopia [13,34]. In short, the implementation of the basic functional elements of a solid
waste management system in Ethiopia is weak [12]. Hence, the whole MSWM system in
Ethiopia should be improved and replaced by sustainable MSWM; however, open burn-
ing and dumping, waste collection, and final disposal require critical attention from the
government. Figure 2 shows the flow of MSWM practices in many urban areas of Ethiopia.
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3.2.1. Waste Generation

Waste generation is calculated as the total amount of waste from different sources
at a specific time and place. Sub-Saharan African countries generated approximately
174 million tons of solid waste in 2016 at a rate of 0.46 kilograms per capita per day, which
is expected to triple by 2050 [4]. However, the amount of solid waste generated may be
directly affected by the wealth of society. By contrast, the World Bank [4] estimated the
municipal solid waste generation rate in Ethiopia to be 6 million tons/year in 2015 and
is predicted to rise to 10 million tons/year by 2030 and 18 million tons/year by 2050.
A previous study [35] projected a total municipal solid waste generation rate in Ethiopia
by 2025 at about 0.65 kg/capita/day (19,690 tons/day, or about 7.18 million tons/year).
Moreover, studies conducted in Ethiopian towns and cities showed that the average rate
of solid waste generated by households ranged from 0.23 to 2.03 kg/capita/day [36].
A study conducted in 10 cities of the Amhara, Oromia, Tigray, and South Nations and
Nationalities regions of Ethiopia indicated that the overall solid waste generation rate was
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0.32 kg/capita/day [37]. This shows the high contribution of households to solid waste
generation in Ethiopia, akin to many other countries. Table 1 shows the details of municipal
solid waste generation (MSWG) rates in different towns and cities in Ethiopia.

Table 1. Municipal solid waste generation (MSWG) rates in different towns and cities of Ethiopia.

Town/City MSWG (kg/Capita/Day) Source

Dilla 0.475 [38]
Chiro 0.30 [7]

Burayu 0.29 [39]
Robe 0.26 [40]

Addis Ababa 0.45 [41]
Mekelle 0.27 [42]

Bahir Dar 0.45 [43]
Wolaita Sodo 0.47 [44]

Jimma 0.34 [45]
Laga Tafo 0.41 [46]

Debre Birhan 0.25 [47]
Jigjiga 0.49 [48]

Hawassa 0.43 [49]
Dassie 0.45 [50]

According to Table 1, the municipal solid waste generation in different cities and
towns of Ethiopia shows an average municipal solid waste generation rate ranging from
0.25 to 0.49 kg/capita/day. Furthermore, residents, commercials, institutions, industries,
hotels, and street sweepings are the major sources of solid waste generation in urban
areas of Ethiopia. However, the amount of waste generated was different from each
source. For example, among the total municipal solid waste generation of Addis Ababa,
households account for 70%, commercial institutions 9%, industries 6%, hotels 3%, hospitals
1%, street sweepings 10%, and other sources accounted for 1% [51]. This shows that the
majority of municipal solid waste generation comes from households. In Ethiopia, there
are no effective strategies, such as a volume-based waste fee system that helps minimize
waste generation at sources. However, according to Kim [52], the volume–based waste fee
system was introduced in South Korea in 1995 to reduce waste generation and encourage
waste recycling, and it has successfully improved municipal solid waste generation and
collection practices.

3.2.2. Waste Composition

Africa, in recent times, has seen not only an increase in solid waste but also a
change in waste composition [5]. As economic development and industrialization increase,
the percentage of organic waste decreases, particularly in developed countries. However,
the waste generated by sub–Saharan African countries consists of a high percentage of
organic waste due to the preparation of fresh food and the use of less packaging on goods
that are sold in the markets; hence, the waste composition in these cities is characterized by
food and green waste at 43%, plastics at 8.6%, paper and cardboard 10%, metal 5%, glass
3%, wood less than 1%, and other waste at 30% [4]. Similarly, the systematic literature
review of existing studies from various towns and cities revealed that the majority of the
solid waste composition in Ethiopia is organic. Figure 3 shows a high share of organic
waste among the municipal solid waste composition in Ethiopia.
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Figure 3. MSW composition in Ethiopia [12].

3.2.3. Waste Collection

Solid waste collection is one of the main components of municipal solid waste man-
agement [51]. In urban areas of Ethiopia, formal solid waste collection is mostly conducted
by micro and small enterprises that collect waste door–to–door and transport the waste to
facilities and disposal points [39]. Additionally, informal groups, called street boys and
scavengers, collect solid waste in many urban areas of Ethiopia [53]. They also collect
recyclable solid waste from households, temporary waste containers, and visiting open
dumpsites. A previous study assessing solid waste management in 28 Ethiopian cities
and towns found that 88% of households use sacks to collect solid waste [36]. This in-
dicates that the majority of households store solid waste in containers that do not meet
municipal standards. Moreover, low–income countries such as Ethiopia still face ma-
jor challenges in ensuring solid waste collection services, eliminating uncontrolled solid
waste disposal, open burning, and moving towards sustainable management for all solid
waste [54]. This may be even more difficult in the future in major cities of low–income
countries with to the likelihood of population increase over the next few years, which also
leads to prioritizing waste issues in these cities.

Moreover, the percentage of solid waste collection in three Ethiopian cities, Addis
Ababa, Hawassa, and Bahir Dar, was 70% [4], 80% [55], and 57% [56], respectively. This in-
dicates that 30%, 20%, and 43% of solid waste was left uncollected in these respective
cities in 2018. Simultaneously, according to Henry et al. [57], approximately 30–60% of the
waste generated is left uncollected in urban areas of developing countries. Additionally,
the solid waste collection coverage in Sousse, Tunisia, and Lagos, Nigeria is higher than
90%, whereas the solid waste collection coverage in Accra (Ghana), Kampala (Uganda),
and Moshi (Tanzania) is 80%, 65.2%, and 61%, respectively [5]. Even though it is difficult
to decide only depending on the waste collection rate, the authors expected that more than
90% of municipal solid waste collection coverage may decrease the current environmental
problems, public health issues, and economic burdens due to uncollected solid waste
problems in Ethiopia. However, in developing countries, such as Ethiopia, an estimated
20–50% of the solid waste generated in many urban areas is left uncollected at its source [58].
This uncollected waste can be stored on the surface of the land, and it is carried by runoff
water, particularly during the rainy seasons. These lead to the accumulation of solid waste
in water bodies and the drainage system, which directly causes the blockage of drains and
damage to the environment and communities.
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Additionally, a recent study in Addis Ababa showed that uncollected solid waste is
disposed of the spaces, ditches, and rivers [9]. In Ethiopia, solid waste collection coverage
is much higher in capital cities than in small towns, where a collection system is sometimes
non-existent. Uncollected waste can cause environmental, such as groundwater, land,
and air pollution, and also public health problems, such as respiratory, growth, and skin
problems, and water diarrhea problems. Although solid waste management has become
a major environmental and public health concern in urban areas of Ethiopia, only about
2% of the population has such services [59]. Therefore, the implementation of effective
solid waste collection policies and practices is required in urban areas of Ethiopia, and this
literature review indicated that the country’s solid waste collection system was weak in
various cities.

3.2.4. Waste Prevention, Reduction, Reuse, Recycling, and Energy from Waste

Solid waste generation prevention and reduction, as well as reuse, recycling, and waste–
to–energy conversion strategies, are not well implemented in developing countries such as
Ethiopia. According to the UNEP [54], approximately 70–80% of municipal solid waste
generated in Africa is recyclable, but only 4% of it is currently recycled by the private
sector. Moreover, the African Union Commission mainly aimed to recycle at least 50% of
urban waste in African cities by 2023 [60]. Thus, recycling initiatives by private companies
are already underway for waste such as plastics, paper, glass, metals, and organic waste
in some Ethiopian cities, such as Addis Ababa; however, it is important to scale up such
implementations by introducing new recycling companies and strengthening end–product
markets. Concurrently, the urban solid waste recycling activities in Ethiopia were not
adequate; for example, only about 5% of the solid waste generated in Addis Ababa is
recycled [41]. This shows that Ethiopia requires several years to achieve the goal of the
African Union Commission to recycle its urban waste. Additionally, the first stage of the
solid waste recycling process includes separating the waste into different categories [61].
Solid waste separation at the source has a crucial advantage in encouraging reuse and
recycling strategies in urban areas. The informal private sector has promoted the reuse and
recycling of solid waste; for example, individuals are known as “korales” who buy reusable
bottles, jars, and recyclable materials from households and sell them to shopkeepers and
merchants in Addis Ababa [62]. They also sometimes collect reusable and recyclable solid
waste from dumpsites and sell it to private companies.

Furthermore, according to the USEPA Best Practices for Solid Waste Management [2],
recovering energy from waste on a large scale by using an advanced incineration plant is a
commonly practiced waste management system in developed countries but requires highly
sophisticated technology, skilled labor, and is at a high cost. Waste-to-energy plants also
have an environmental effect unless systematically managed. In 2018, Ethiopia constructed
the Repi waste-to-energy plant in Addis Ababa at the Koshe dumpsite, which is expected
to incinerate up to 1400 tons of waste per day (roughly 80% of Addis Ababa’s waste) and
serve 30% of the city’s household electricity needs [5], generating approximately 50 MW of
electric power. However, the plant is not fully operational owing to a lack of raw materials
and financial resources. In general, sustainable MSWM strategies, such as waste prevention,
reduction, reuse, recycling, and waste-to-energy practices, are weak in Ethiopia. Similarly,
Wilson et al. [63] stated that sustainable municipal solid waste strategy systems were weak
in low-income countries due to financial challenges.

3.2.5. Waste Transfer and Transport

Waste transfer stations are intermediate places where solid waste is deposited and
stored until they are transported to the processing and final disposal sites [41]. Hence,
transfer and transport activities for municipal solid waste include those related to transfer-
ring the waste from the collection areas to temporary storage places and transporting it to
the processing facilities and final disposal sites. A previous study conducted on MSWM in
Addis Ababa states that the municipality is responsible for the transportation of municipal



Sustainability 2021, 13, 11241 10 of 16

solid waste to waste-to-energy plants and final disposal sites, and the role of micro and
small enterprises is limited in the transportation of solid waste [51]. However, the towns
and cities of developing countries have insufficient transfer and transport facilities for solid
waste. Similarly, in many Ethiopian towns and cities, the collected waste is stored on the
roadside, in the open, and exposed to rain and sun, which creates a bad odor and attracts
pests [64]. This directly affects the quality of the environment and public health around the
solid waste transfer stations.

3.2.6. Waste Disposal

Waste disposal is the final step in municipal solid waste management to protect
the environment and people from solid waste impacts [65]. The quality of the waste
disposal facility may depend on the availability of technology, skilled workers, and the
financial resources of each country. Open dumping (unplanned dumping of waste without
consideration for environmental protection and public health) is the most common method
of waste disposal in Africa, with open burning coming close as another regularly used
mechanism to eliminate waste [5]. Thus, the unplanned and unmanaged solid waste
disposal practices severely harm the environment and public health around disposal
areas and also affects the lives of future generations by increasing greenhouse gases that
contribute to climate change [3]. According to the OpenWASH report [61], the two main
waste disposal methods in Ethiopia are landfills (including waste burial pits and communal
open dumping) and thermal processing, which includes the burning and incineration of
solid waste. However, there are no standardized waste disposal sites for most towns and
cities in Ethiopia. Moreover, Mohammed [66] stated that most urban areas in Ethiopia
use open dumping for waste disposal, which pollutes the surface and groundwater, soil,
and natural environment as a whole.

In developing countries, less attention has been paid to waste minimization strategies
that result in the sending of wastes to dumpsites for final disposal [67]. Openly burning
solid waste is another common practice, while incineration is mostly used to treat health
care waste in Ethiopia. According to the African Development Bank Report in 2019, the final
disposal systems of solid waste in Ethiopian cities are not environmentally friendly because
over 50% of the urban population practice open burning [12]. This indicates that solid waste
management systems in Ethiopia have several constraints that affect their implementation.
Some of these challenges are discussed in the next section.

3.3. Challenges of Municipal Solid Waste Management in Ethiopia

Municipal solid waste management in Ethiopia is a major environmental problem
affecting the daily lives of people, particularly in urban areas. This systematic literature
review of the existing literature on MSWM in Ethiopia identified the main challenges in the
area. Solid waste management is a cross-cutting issue that impacts many social and environ-
mental aspects (including the economy) of the country [54]. It has a strong relationship with
global challenges such as environmental pollution, climate change, public health, and sus-
tainable production and consumption. According to the study by Guerrero et al. [68],
increasing waste generation, budget issues, lack of cross-sectorial linkages, and waste
handling systems were the challenges faced in MSWM in several developing countries.
Similarly, the EFCCC State and Outlook of the Environment [8] revealed that the main
challenges of MSWM in Ethiopia stem from unplanned historical patterns in several towns
and cities, little public awareness of solid waste management, inappropriate waste disposal
methods affecting the environment and human health, limited access to waste collection
services, limited awareness about and application of formal waste recycling, and lim-
ited public and private investment in solid waste management. Additionally, the lack
of effective enforcement of policies and legislation, fewer financial resources, inadequate
infrastructure, a lack of skilled workers, and few managerial commitments are the other
major challenges faced by MSWM in Ethiopian towns and cities [34]. Moreover, at the
community level, the country lacks proper awareness and education regarding waste
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prevention, reduction, reuse, and recycling, and there is little information on composting
and energy recovery from solid waste [13].

However, despite some legal frameworks in place, several cities in Ethiopia continue
to face municipal solid waste management challenges [69]. These challenges may range
from generating a large amount of waste to an inappropriate waste disposal system. Ac-
cording to a recent study conducted by Gelan [9] in Addis Ababa, the challenges include a
lesser emphasis on MSWM by the government, the scarcity of land to perform different
activities concerning solid waste management, particularly for temporary storage and
disposal sites, financial scarcity, the lack of solid waste collection and transportation infras-
tructure, and the lack of skilled human resources. In addition, Teshome [12] stated that
the MSWM systems in Ethiopia are irregular in collection and transportation, inadequate
at waste prevention and collection coverage, inefficient from technical aspects, weak at
the enforcement level of solid waste management policy and legal frameworks, and some-
times the presence of political interference in solid waste management. Additionally, other
challenges in solid waste management for Ethiopian urban areas include weak cooperation
among stakeholders (particularly government and private companies), a lack of regular
monitoring and evaluation, a lack of effective planning and implementation, and weak
public participation [70]. Figure 4 shows the details of municipal solid waste manage-
ment challenges in Ethiopia, particularly challenges regarding policy/legal frameworks,
institutional, technical, financial, social, and political aspects.
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4. Discussion

This systematic literature review was conducted on published and unpublished stud-
ies from 2005 to 2021 and the working policy and legal frameworks from 1995 to 2021 to
analyze the policies, practices, and challenges of MSWM in Ethiopia. The review is based
on a total of 72 studies that met the eligibility criteria, searched through Scopus and Google
Scholar databases and the government website. The results presented in this systematic
review are supported by other published studies on MSWM, particularly in Ethiopia.
Haylamicheal and Desalegne [71] found that various MSWM policies and legislations
support solid waste management practices in Ethiopia. These findings are consistent with
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our results that policy and legal frameworks are the cornerstones for implementing and
enforcing MSWM at all levels. Similarly, the OpenWASH report [61] stated that solid waste
collection, transport, and final disposal were the main focus of such practices in Ethiopia.
These findings are also consistent with our results that solid waste collection is covered by
micro and small enterprises and local scavengers, and open burning and open dumping
were the main municipal solid waste disposal systems in Ethiopia.

Additionally, Teshome [12] found a weak solid waste management system in Ethiopia
due to inadequate guidelines, weak enforcement, inadequate waste collection coverage,
a lack of finances, and a lack of formal solid waste recycling systems, except for some
practices by private companies. Our results also support these findings that the main chal-
lenges of MSWM in Ethiopia were concerned with policy and legal aspects (with minimal
attention given to solid waste prevention, lack of technical guidelines), institutional aspects
(weak cooperation among sectors and other stakeholders, weak human and material capac-
ity), technical aspects of solid waste management (lack of solid waste separation at source,
limited solid waste collection and coverage), social aspects (low awareness and attitudes of
the community), financial aspects (lack of finance and low priority given for solid waste
management), and political aspects (low priority for solid waste management due to po-
litical interference). On the other hand, titles and abstracts were independently screened
for this systematic review. However, a recent study conducted by Gartlehner et al. [72]
showed that single titles and abstract screening skipped up to 13% of the relevant studies.
Additionally, this review is limited to articles published in English. However, the data
extraction and bias assessment were conducted to ensure that these limitations do not
change the overall results and conclusions of the review.

Furthermore, depending on this systematic review of municipal solid waste manage-
ment policies, practices, and challenges in Ethiopia, this systematic review’s contributions
and implications are addressed. First, this systematic review addressed the current progress
of municipal solid waste management in Ethiopia. It will develop understanding and fill
the gaps in the existing literature by providing significant evidence of Ethiopia’s municipal
solid waste management policies and practices at the national level. Second, this review
allows policymakers, stakeholders, and researchers to acquire the summarized current
state of municipal solid waste management policies, practices, and challenges in Ethiopia.
This review is unique in addressing all functional elements of municipal solid waste man-
agement practices at the country level. Third, this review helps the policymakers and other
stakeholders to modify policies and plans according to the findings of this review and
suggestions forwarded to improve the municipal solid waste management in Ethiopia.
Fourth, in addition to the significance of the findings of this paper to the study area, the ev-
idence from this paper has a high contribution for municipal solid waste management
of other developing countries on an extensive scale, particularly in sub–Saharan African
countries, in the area where similar problems might be happening. Fifth, it may serve as
a reference for academic purposes and widen the scope for future studies on municipal
solid waste management areas. Sixth, it identifies the needed research area, especially the
research gaps on sustainable municipal solid waste management strategies, such as waste
prevention, reduction, reuse, recycling, and energy recovery from waste.

In the future, the municipal solid waste management systems in Ethiopia should focus
on sustainable solid waste management strategies, such as waste generation prevention,
reduction, reuse, recycling, composting, and waste–to–energy on a large scale and solve the
current challenges in solid waste management practices in the country. Therefore, the con-
tributions of this systematic review and future studies implications may lead to sustainable
municipal solid waste management in Ethiopia, which enhances the environmental, social,
and economic sustainability.

5. Conclusions

In this systematic review, an overview of the municipal solid waste management
policies and legal frameworks, practices, and challenges in Ethiopia were presented de-
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pending on the main qualitative questions of this review. Then, based on the findings of this
systematic literature review, the following conclusions were drawn. Ethiopia has adopted
environmental policy, municipal solid waste management proclamations, and other related
regulations; however, its implementation and enforcement are not well practiced in the
country. The implementation of MSWM policies and legislations in Ethiopia requires
integrated enforcement to achieve sustainable solid waste management. Specific technical
guideline frameworks (separation at the source, waste prevention, reduction, reuse, and re-
cycling; converting waste to energy) were not available to bring sustainable MSWM at all
levels of government.

MSWM in Ethiopia is associated with various environmental, social, and economic
issues that require critical attention from the government. In recent times, the volume
of waste generation in many Ethiopian cities has seen an increase due to the migration
from rural to urban areas and industrialization. The increase in solid waste volume and
an unbalanced waste management system have led to a degradation in environmental
quality and an increased harm to public health. Additionally, this review found that the
practices of MSWM in Ethiopia were different in each city and region. However, solid
waste collection in many capital cities was found to be more efficient, whereas solid waste
management in many small towns was inefficient and sometimes non-existent. The role
of micro and small enterprises was significant in the municipal solid waste collection
system of Ethiopia, particularly that of door-to-door solid waste collection. Moreover,
sustainable solid waste management practices, such as the prevention and reduction of
waste generation, reuse, recycling, composting, and energy recovery from waste were
found to be inefficient because MSWM in Ethiopia is mainly focused on the collection,
transport, and disposal. Additionally, open burning and dumping are the most commonly
practiced solid waste disposal systems in many towns and cities in Ethiopia.

In short, the implementation of MSWM practices in Ethiopia presents numerous chal-
lenges, including the lack of policy and legal framework enforcement, financial constraints,
a lack of skilled human resources, infrastructure constraints, and the low public awareness
of solid waste management. Additionally, minimal cooperation among MSWM stakehold-
ers, weak planning and implementation of solid waste management, especially the low
priority given for solid waste management in many cities of Ethiopia, have contributed
to the issue. According to these review results, the various challenges exacerbate MSWM
problems in Ethiopia, and this directly affects the environment and public health. Hence,
institutional capacity building and effective enforcement of legal frameworks are crucial
in improving the MSWM system in Ethiopia. Additionally, the authors suggested some
technical regulations, such as the volume–based waste fee system and waste charge on
the producers of hard-to-recycle products to reduce solid waste generation. Moreover,
it is essential to sort the solid waste at the households’ and community bin level into
food waste, plastics, paper and cardboard, glass and metals, and non-recyclable waste
categories, which helps to reduce the amount of solid waste and to encourage reusing,
recycling, and composting strategies.

Furthermore, increasing the awareness of the community on the strategies that sup-
port the reduction of solid waste, such as waste separation at source, buying products that
use less packaging, buying in large quantities to reduce packaging, using reusable rather
than disposable materials, using their own shopping bags, such as those made of cloth
and recyclable materials, minimizing and composting food waste, and, if possible, feeding
animals. Therefore, future research should address the integrated sustainable solid waste
management that aims to protect and enhance public health, the environment, and ma-
terial and energy recovery through the promotion of environmental quality, sustainable
consumption, and production to transform solid waste management opportunities into a
circular economy practice in Ethiopia.
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