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ABSTRACT 
 

With a rapidly expanding human population and a growing trend of industrial development, 

problems related to the management of industrial waste have become of considerable 

magnitude in Ethiopia. The problem is more severe in the capital city, Addis Ababa, where 

most of the industrial establishments of the country have been taking place. At present 

nearly all industries operating in the city do not implement any pollution abatement activities. 

Except for few specific industries most of them discharge their wastes into nearby water 

bodies, open land with out/little form of treatment. Given existing pollution problems, financial 

constraints, and increasing urbanization and industrialization, industrial waste management 

has become an important and pressing issue for the city. In light of this, the aims of present 

study were to: (1) provide an overall understanding of industrial waste management in Addis 

Ababa, (2)  identify industrial waste management issues and problems, and (3) to provide a 

preliminary assessment of industrial waste management practices in some of the industries 

located in the city. 

 

The methodology for this study  involved: 1) reviewing of literature(secondary data), 2) 

consult key personnel from governmental and non-governmental organizations and 3) 

formally interviewing a small number of medium to large scale industrial enterprises located 

in the Akaki -Kality Industrial Zone (corporate survey). Results from the corporate survey 

served as a case study of industrial waste management in Addis Ababa, and are used to 

illustrate key issues and concerns regarding industrial waste management in the capital city.  

 

In this study, industrial waste management system of Akaki-Kality Industrial Zone is traced 

from generation, recovery, collection and disposal. Results indicate that Addis Ababa’s 

industrial waste management issues are much like those experienced in other developing 

countries. Waste management approach of the industries is mainly End-of-Pipe strategy and 

to a lesser extent Pollution Prevention. Private ventures adopt pollution control measures 

more often than their State-owned counter parts. Despite, a rather comprehensive set of 

environmental regulations in Ethiopia, environmental inspection and monitoring is weak. As 

in other developing countries, institutional barriers are at the heart of Ethiopia’s industrial 

waste management issues and concerns. Isolated efforts by a single industrial sector will 

solve only part of the problem. In stead an integrated approach to manage and treat all types 

of industrial wastes should be planned for the city bringing all actors including concerned 

stakeholders and policy makers on board.  



CHAPTER 1 
INTRODUCTION 

 
1.1 BACKGROUND 
One of the most important urban environment problems of today is managing 

wastes. As populations increase and cities become more industrialized, the 

volume and composition of wastes generated grow and change. This is 

especially significant for cities in the developing world where populations and 

economies are rapidly expanding and the infrastructure necessary to manage the 

ensuing problems is inadequate.  

 

In Ethiopia too, the generation of industrial waste, including hazardous waste, is 

increasing rapidly as a result of industrialization, urbanization, and the 

implementation of a new economic policy. While the Ethiopian economy grew by 

1.9% in the period 1980 to 1990 in real terms the toxic load generated per unit of 

industrial output  increased by 1.8  which is higher as compared to  the Sub-

Saharan Africa average of 1.3  (UNIDO, 2001). During the 1990s the government 

claimed that the country’s economy has shown strong performance, as a result of 

the government’s reform program. This time is noted as when a major departure 

is made in areas of industrial development. For example, between 1993 and 

1998, the economic growth vis-à-vis the economic sector was 3.4% for 

agriculture, 5.3% for industry and 6.3% for services (IPS, 2004). The industrial 

pollution, however, has increased disproportionately at higher rate compared to 

the economic growth in the country. During this time the GDP growth record was 

5.8% while the toxicity intensity of the industrial production grew by 2.3% 

(UNIDO, 2001). 

 

Hence, the present challenge is how to effectively manage the increasing 

industrial waste due to a host of environmental and health problems associated 

with poor waste management. Unfortunately, like other developing countries, 
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Ethiopia does not possess sufficient resources to deal with this and other serious 

environmental issues. Accordingly, it has become imperative to prevent or at 

least minimize the generation of wastes in the first place, a concept known as 

‘pollution prevention’ or ‘waste minimization’.  

1.2  Problem Statement 
With a rapidly expanding population and a growing trend of industrial 

development, problems related to the management of industrial waste have 

become of considerable magnitude in Ethiopia. The problem is more severe in 

Addis Ababa the capital where most of the industrial establishments of the 

country is taking place. At present among the existing industries operating in the 

city, only a few of them treat their wastes to any degree while the majority 

discharges their wastes into nearby water bodies and open land with out any or 

little form of treatment. Industrial wastes are disposed together with the 

respective domestic wastes at poorly designed underground septic tanks, 

allowing pollutants to leak into the ground water. Furthermore, hazardous 

industrial wastes are not treated separately but are mixed with other inert solid or 

liquid wastes. This has created concern at all levels in the country that the capital 

city’s water bodies are close to biological death from the excessive industrial 

discharges and may lead to serious health and environmental consequences. 

This has not only forced the government to formulate regulations and standards 

for discharge limits but also prompted the development of methods and systems 

by which wastes can best be managed. 

 

Industry and government have addressed these and other industrial pollution 

concerns with the “end-of-pipe” approach, which involves the construction of 

waste treatment facilities. This approach, however, does not completely eliminate 

the waste other than its economic implications. Generation of waste implies a 

loss of resources, hence, a loss of production opportunity and profitability. The 

pollution prevention or waste minimization concept, however, emphasizes the 

prevention or reduction of waste at the source and is therefore, inherently linked 

with increased productivity and profitability along with environmental benefits. But 



 3

not all waste can be prevented and waste that is generated must be adequately 

treated to minimize its impact on the environment. Accordingly, the “optimal 

approach” to industrial waste management is a combination of both pollution 

prevention and end-of-pipe treatment. 

 

How do industries in Ethiopia manage their wastes? Has industry in Ethiopia 

embraced the waste minimization concept? What has motivated or prevented 

them from doing so? And what incentives should be developed to encourage 

industries to adopt this approach? Research has been conducted on industrial 

pollution prevention in the developed world and to a lesser extent in the 

developing world, but there have been no studies on industrial waste 

management practices in Ethiopia. The present study would fill this gap by 

providing base-line information on waste management practices in Addis Ababa, 

from a case study conducted on Akaki-Kality Industrial zone. In addition, this 

study provides an outline of the industrial waste management system in 

operation in the capital city.  

 

1.3  OBJECTIVES OF THE STUDY 

1.3.1 General Objectives 

 
The main objective of this research project was to assess and analyze the 

existing industrial waste management approaches in Addis Ababa, and 

contribute towards better understanding of industrial waste management 

currently practiced in the city.  

 

1.3.2 Specific Objectives 
 

 Characterize and quantify industrial waste generation in Akaki-Kality 

Industrial Zone. 
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 Identify the major evolving concepts and practices leading to efficient 

industrial waste management. 

 Assess and analyze the current status of industrial waste management 

practices including policy implications, institutional arrangements, 

regulations and incentive mechanisms pertaining to the practice. 

 Generate base-line information on the current status of Akaki-Kality 

Industrial Zone, industrial waste management practices in relation to the 

technology used in the manufacturing industry, prevailing policy, 

institutional arrangements and regulations in place, emerging waste 

management approaches and public interest.  

 Formulate the necessary recommendations for future action. 

1.4 INDUSTRIAL DEVELOPMENT IN ETHIOPIA 
Even though, Ethiopia remains a predominantly agrarian country for ages, 

modern manufacturing was introduced to the Ethiopian economy toward the end 

of the 19th century. It was in 1896 that Holleta grain mill was set up. During 1927 

to 1941 about 35 factories were established in Addis Ababa and Dire Dawa. 

Although the growth was not significant, this was after the completion of Ethio-

Djibouti railway which cited as one of the contributing factor for such 

improvement (Mohammed, Ali, 2002; MOTI, 2004). It was only in 1950 that 

deliberate strategy to encourage the expansion of industrial sector had evolved ( 

Legal Notice No. 102, 1950), which had been also revised at times by then. The 

industrial growth, however, did not show a significant change in the next five 

decades. One of the reasons was the guiding Industrial development Strategy, 

which was mainly import substitution until 1991(MOTI, 2004).  

 

The role of industry, however, has been at the core of the country’s economic 

planning efforts ever since the economic reform of 1990s. This reform heralded 

“free market economic system” as the backbone of Ethiopia’s efforts to advance 

socio-economic development and improve the welfare of the Ethiopian people 

(The Policy Framework Paper, 1998; Fig.1). 
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From a small base, the sector has shown remarkable progress and between 

1992 and 2001 has consistently registered GDP share in excess of 10% (CSA, 

2002;Fig. 3). However, in 1996, Ethiopia’s GDP growth rate began to decline as 

a result of the weak performance of the agricultural sector. Due to structural 

weaknesses and the effects of two natural disasters in different parts of the 

country at the end of 1996, economic growth continued to decline in 1998 even 

when the manufacturing industries grew at an annual rate of 7.1%. Despite this 

rate, Ethiopia’s economy continued to show negative rate in 1998(EPA, 2003; 

CSA, 1976-2001; Fig. 1 and Fig.2).  This implies the manufacturing sector 

performance has yet little or no influence on the overall performance of the 

economy because of its small size. 
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FIG. 1 Industrial Growth in Ethiopia, 1975 – 2001 
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FIG. 2 GDP Growth in Ethiopia, 1996 – 2001 
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FIG. 3 Structure of GDP by Economic Sector in Ethiopia, 2000 

 

1.4.1 Number of Enterprises and Industrial Output by Ownership 
According to 2001 statistics, there were more than 1 089 708 industrial 

enterprises in Ethiopia. Of these, 139 were governmental, 657 were private 

ventures and the remaining 1088 912 enterprises were made up small private 

companies (CSA, 2002). 

 

As to the large and medium industries, despite the large numbers of private 

enterprises in Ethiopia, State-owned Enterprises (SoEs) dominate the economy. 

In 2001, fully owned SoEs accounted for 64% of the total output (CSA, 2002). 

While S0Es as a whole dominate economic output, the individual performance of 

state-owned firms varies. A number of SoEs are loss-markers, and it is evident 

that the sectors as a whole is in need of urgent restructuring in order to ease the 

pressure on state finances, improve Ethiopia’s productive capacity and 

competitiveness, and better ensure the financial stability of Ethiopia’s 

development process. To this end, under the State’s SoE Privatization Program, 

some SoEs have been merged or dissolved. Others are being privatized or are 

linking up with foreign companies to form joint ventures. 

 

Agriculture 44% 
Industry11%
Distribution15% 
Other services30%
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Joint ventures with foreign partners can potentially provide SOEs with much 

needed access to capital, management and marketing skills, and better 

technology (including cleaner technologies) and know-how (including 

environmental expertise). In the successful cases, partnerships create higher 

efficiency and improved environmental management through better resource 

management, and the use of high-tech, modern technology and equipment. 

Lessons from other countries show that partnerships with foreign joint ventures 

often result in technology transfers and experience to date in Ethiopia shows that 

the same is starting to happen. 

 
In terms of growth in industrial output by ownership is concerned, the situation is 

quite different from that given above. Now-a-days, as compared to state owned 

enterprises, the foreign invested sector is growing in faster rate. From 1992 to 

2002, the investment licenses were issued to 7122 investors of these 307 were 

foreign investors where 41.2% of the total investment went to the manufacturing 

sector (EPA, 2003). The economic importance of foreign invested enterprises is 

gaining momentum and is expected to continue increasing. From an 

environmental perspective, this is good news as foreign invested firms generally 

have the capital, modern equipment, management skills, and the technological 

expertise needed for improved environmental performance. 

1.4.2 Industry in Addis Ababa 
Addis Ababa is one of the most industrialized regions in Ethiopia. The city which 

in 2001 accounted for 61% large and medium industrial establishments in the 

country had just less than 4% of the country’s human population (CSA, 2001). 

The city’s administration GDP originates mainly from the industrial sector. In 

1995 industry shared 51% of the city’s GDP. Presently, the sector accounts even 

more for the industrial sector grew at a rate of 26% during the 1990s ( MOTI, 

2004;Fig.4).  
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FIG. 4 Growth Rate of Industrial Establishments in Addis Ababa,  

1992 - 2001 

 

Figure 4 shows relatively rapid industrial development. However, widely used 

technologies were not environmentally sensitive. Waste management practices 

adopted were poor. These have created serious industrial pollution problems for 

the city, which necessitated undertaking research on industrial waste 

management in Addis Ababa very timely. 

 

There are 15 major industries in Addis Ababa. The most important of which are 

food and beverage, furniture, leather, paper and printing, non-metallic mineral 

products, metallic products and textiles. According to CSA, in 2001, there were 

more than 105832 manufacturing industries operating in Addis Ababa, of which 

79 were state owned, 2674 were large and medium sized private enterprises, 

and the remaining 102907 were micro to small-scale private enterprises. Except 

for some very old enterprises, most of the large and medium industries in Addis 

Ababa are located in industrial zones, such as the Akaki (old)-Kality (new 

expansion) Industrial Zone.  
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The structure of the private manufacturing industries in Addis Ababa is highly 

dominated by the food sub sector which accounts for 59.2% (CSA, 2002; Fig. 5) . 

Food 59.2%

Metal 9.5%

Chemical 5.5%

Non-metallic
mineral 5.3% 
Paper and
printing 4.6%
others 5.9%

 
FIG. 5 Structure of the Private Manufacturing Industry in Addis Ababa, 2002 

 
1.4.3 Industrial Zones 
In the context of this study, Industrial Zone (IZ) is an area where enterprises 

specializing in the production of industrial goods and in the provision of services 

for industrial production are concentrated. Industrial zones are comprised of 

groups of industries clustered together in a given geographical area because of 

collective benefits, such as industrial linkages, labour, infrastructure, and land. 

Industrial zones appear from their structure alone to offer numerous 

environmental benefits. Besides providing adequate infrastructure, the 

environmental advantage of this approach is that it brings together waste 

producers and waste users (Nemerow, 1995). According to Nemerow (1995), 

however, the key to the success of this approach is the ability to select an 

appropriate combination of plants. The proper selection of compatible industrial 

factories is necessary to ensure an environmentally responsible and efficient 

industrial complex. In Ethiopia, however, where planning is generally inadequate, 

this approach appears unlikely to succeed. 

 

According to Industrial Projects Service (IPS), 2004, a study made on the 

establishment of model industrial zones in selected regional towns of Ethiopia,  
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IZs should designate a large track of developed land with infra-structural 

facilities, leased out to investors that investors construct their own factory 

buildings. The provision of various services and facilities is to stimulate 

entrepreneurship. It is an institutional mechanism for healthy operation and 

expansion of the zones. To this effect, there are 40 IZs including four industrial 

zones in Addis Ababa and two industrial zones in DireDawa. The other  34 IZs 

are located in Oromiya , Amhara, Tigrai, and Southern Nations, Nationalities and 

Peoples (IPS, 2004). 

 

There are only two pre-existing industrial zones in Addis Ababa. One is  Akaki-

Kality  and the other is the then Woreda 19 Kebele 55. The later was started in 

1982, on the government intension to establish a model industrial estate in Addis 

Ababa. Although, the IZs were established after 1989 in conformity with the 

Industrial Zone Status promulgated by the government at that time, most 

factories in these zones were failed for technical reason and later transferred to 

private investors through time.  

 

Akaki –Kality IZ started in the early 1900s as an open site suitable for large 

industrial establishments (Informant Discussion). In 2003, there were 272 small, 

medium and large industries in Akaki-Kality industrial zone alone. Between 2003 

and 2004 a total of 89 new industrial establishments were recorded in Akaky – 

Kality Industrial Zone (City Government of Addis Ababa, 2005).  Factories in the 

zones, however, were not required to follow an overall development plan and 

consequently, the zones have experienced sporadic development of various 

industrial sectors. An unplanned urbanization process has brought the zones in 

close contact with populated areas, imposing serious risks on residents living and 

working near the factories. Most of the technology in the zones is old, production 

efficiency is low, and infrastructure is in desperate need of upgrade. The zones 

have serious air and water pollution problems, and pollution control and 

environmental management in most of the industries is non-existent or 

ineffective. A lack of waste treatment facilities together with outmoded production 
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technology has synergizes the environmental problems to the surrounding 

environment and health of local residents. 

1.4.4 Industrial Pollution 

Ethiopia is still at the infantile stage of industrialization and the problems faced in 

terms of industrial pollution are therefore not as severe as those faced by 

developed and other leading developing countries. As it is evident from the 

proceeding discussions, however, rapid industrial growth has become a driving 

force of the Ethiopian economy. Industrial pollution is growing due to these 

quantitative and qualitative changes. Besides, the fact that most existing industry 

is old, which rely on outdated technology and inefficient management, 

exacerbating the situation (UNIDO, et al., 2001). Their emissions of pollutants 

tend to be high relative to their number and output. Effluents with pollutants load 

reaching 17,425mg/l DS from Awash Tannery, 266,646 mg/l sulfate from Addis 

Tyre, 3540mg/l DS from Akaki Metal Products were recorded from a single 

factory discharge point (EPA and UNIDO, 2001). A great number of these 

industries discharge their waste in the form of liquid, solid and gas without any 

form of treatment. A number of studies have indicated that among the industries 

located in Addis Ababa, 90 to 96 percent discharge their waste without any form 

of treatment to nearby water bodies and open spaces ( Zerayakob, Belete and 

Zeru, Girmay, 1999; Mohammed, Ali, 2002; EPA, 2005;Tamiru, Alemayehu et al., 

2005). In addition, structure shifts from relatively simple natural resource 

processing or assembling industries to more complex processing activities, such 

as electronics, are causing a change in the composition of industrial wastes from 

biodegradable to non-biodegradable and hazardous waste. 

 

On the other hand, following the economic reform the country has shown 

continuous growth of GDP as high as 10.5% in 1996. One of the reasons was the 

growth in the share of GDP of the industrial sector. In fact the policy has basically 

meant for stimulating the GDP and industrial growth of the country (Terefe, 

Anberbir, 2001). The economic indicator (the GDP), however, does not take into 

account environmental quality, degradation, depletion of environmental 
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resources and expenditure for the protection of the environment. The progress, 

therefore, has not occurred without serious environmental degradation. Pollution 

caused by a rapidly expanding industrial sector has become one of the most 

pressing environmental issues of the country in recent years. Considering that 

Addis Ababa is the capital city and a major industrial centre, it is not surprising 

that much of the industrial pollution is occurring in and around its borders. 

 

1.5  INDUSTRIAL WASTE MANAGEMENT SYSTEMS IN DEVELOPING 
COUNTRIES  

1.5.1 Industrial Wastes and Its composition 
The term industrial waste refers to all wastes arising from industrial operations or 

derived from manufacturing processes (Abduli, 1996). Industrial wastes 

encompass solids, liquids, gases, and sludges.   

 

Industrial wastes can be characterized according to whether they are hazardous 

or non-hazardous. Although the literature suggests that the majority of industrial 

waste generated in developing countries is non-hazardous, hazardous waste still 

represents serious environmental and health threats to these countries 

(Polprasert and Liyanage, 1996). More often then not, waste in developing 

countries is untreated and disposed of in an unsafe manner (i.e. illegal dumping, 

open-dumps, lakes, and rivers). Additionally, hazardous and non-hazardous 

wastes are often not segregated and are mixed together with domestic waste at 

disposal sites (Mato and Kaseva, 1999). In combination or separately, these 

actions create serious environmental risks (such as contamination of 

groundwater and soil from landfill leachate), and create great health risks to firm 

employees, municipal workers, and waste pickers who collect and work with 

waste.  

 

Hazardous wastes are those wastes which cause or potentially cause harm to 

human beings, other living things, and the environment because the wastes are 

ignitable, corrosive, reactive, toxic or pathological (Mato and Kaseva, 1999; 
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Polprasert and Liyanage, 1996). Ignitable wastes can cause fires under certain 

conditions. Some examples include liquids that readily catch fire or substances, 

which are friction-sensitive. Corrosive wastes are strongly acidic or basic and 

include substances that are capable of corroding metal. Wastes unstable under 

normal conditions are considered reactive wastes, while wastes harmful or fatal 

when absorbed or ingested are considered toxic. Lastly, pathological wastes are 

those capable of spreading disease.  

1.5.2. Industrial Waste Management  
During the  last two decades, in Europe and then, more recently in North 

America, there has been a shift away from the conventional ‘end-of-pipe’ (EOP) 

approach to industrial waste management towards pollution prevention or waste 

minimization (Hollod and Beck, 1995; Yap, 1995; Thompson, 1995). In 

developing countries, however, the focus remains, on the ‘reactive’ and ‘curative’ 

EOP approach (Achtell, 1995; Brandon and Ramankutty, 1993). 

 

EOP strategies, such as installation of scrubbers, wastewater treatment facilities, 

or incineration, are based on a linear and unidirectional process of production, 

which inevitably generates waste. Technologies are introduced at the end of the 

production line to prevent waste from becoming pollution. With this approach, the 

problem is simply shifted from one medium to another rather than achieving 

genuine waste reduction. The technologies involved are generally costly and do 

not add value to the product which also calls into question their long-term 

sustainability (Yap, 1995). This also raises the question of how to cope with the 

increasing quantity, toxicity and diversity of industrial wastes that continue to be 

produced. 

 

In contrast, waste minimization adopts a front-end approach whereby the 

generation of waste is avoided in the first place, and as much of the remaining 

waste as possible is reused and recycled. Although some waste may eventually 

require disposal, the idea underlying the promotion of waste minimization is that 

it makes far more sense for a generator not to produce the waste. Following 
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Thompson (1995), Ghamessi (1989) and others, waste minimization is defined 

as a reduction in the volume or quantity and toxicity of wastes by at least one of 

three methods: 1) source reduction, 2) on or off-site reuse, and 3) on or off-site 

recycling.  

 1.5.2.1 Source Reduction 
Source reduction reduces the volume or weight of waste prior to or during the 

production process. It is considered the highest priority in the waste minimization 

hierarchy because it has the highest potential for avoiding raw material and 

energy consumption, and waste generation (Crampton, 1999; Hollod and Beck 

,1995; Thompson, 1995; Munroe et al., 1990). The literature has identified 

several different approaches to the minimization of waste at the source 

(Polprasert and Liyanage, 1996; Hunt, 1994; Munroe et al., 1990; Crampton 

,1999). The following four measures, which are listed in order of least to most 

costly to implement, are inclusive of the most frequently identified components of 

source reduction:  

I. improved housekeeping or good operating practices, 

II. product change, 

III. material change, 

IV. production process modification. 

 1.5.2.2 Reuse and Recycling 
Waste materials produced during production processes can be reused or 

recycled. ‘Reuse’ refers to the “reuse of waste material directly, either for its 

original purpose or in a new role, without any major modifications to the material 

before it is used” (Maclaren et al., 1994). ‘Recycling’, on the other hand, involves 

some form of significant physical, chemical or biological processing before the 

waste is used again (Maclaren et al., 1994). It is not always possible or feasible 

for waste to be reused or recycled on firm premises – either in the plant or on 

plant property. Some waste streams contain no material that can be reused 

directly by the waste generator or the reusable material may not be present in 

concentrations high enough to make recycling worthwhile. In such instances, 

firms may transfer waste streams for reuse or recycling off-site. 
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Developing countries generally have extensive informal solid waste reuse and 

recycling systems largely due to resource scarcity and low incomes (Muttamara 

et al., 1994). There is, therefore, reason to expect that levels of waste reuse and 

recycling would be relatively high in industry located in these countries. 

 
1.5.2.3 Industrial Waste Disposal  
In developing countries, industrial wastes that are not reused or recycled are 

disposed of in the following ways (Abduli, 1996; Haq and Chakrabarti, 1997; 

Tolentino et al., 1990; Maclaren et al., 1994): 

I. storage and/or burial on-site, 

II. direct discharge of untreated waste to drains, sewers or waterways, 

III. illegal discharge to drains, sewers, waterways or open land, 

IV. collection and disposal with domestic waste to dumpsites, 

V. incineration on or off-site. 

 

Even though, there is still a great deal of illegal dumping of industrial wastes in 

developing countries, much of the waste is either sent to dumpsites, incinerated, 

or buried on-site, and some hazardous waste is chemically, biologically or 

physically treated off-site before disposal. Lack of waste management 

regulations and their enforcement, as well as waste treatment facilities, are the 

main causes of unsafe and poor industrial waste management in developing 

countries. At present, a number of Southeast Asian countries have hazardous 

waste treatment facilities, including Singapore, Indonesia, Thailand and Malaysia 

(Probst and Beierle, 1999; Lohwongwatana et al., 1990; Chynoweth, 1993). 

 
1.6   ENVIRONMENTAL POLICY AND REGULATIONS  
 
1.6.1 Environmental Policy Instruments 

There are three principal approaches to pollution control and waste 

management, namely the command-and-control (or regulatory) approach, 
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economic instruments and voluntary agreements. Since the inception of 

environmental policy, countries (including both developed and developing 

countries) have tended to employ the command-and-control approach (that is 

direct regulation along with monitoring and enforcement) as the predominant 

strategy in pollution control (Fleet and Warford, 1994; Netherlands Ministry of 

Economic Affairs, 1996). Technology-based and discharge standards have both 

been widely implemented as regulatory instruments. Under technology-based 

standards, regulators dictate the particular technology that firms must use in 

order to meet pollution-control standards. Under discharge standards regulators 

establish pollution control levels and let regulated firms decide how they will meet 

these standards. Technology-based standards have been criticized for lack of 

flexibility and economic inefficiency (Laplante, 1990). Technology-based 

standards force firms to use a particular type of technology and do not provide 

them with the opportunity for selecting a more cost-effective approach to meet 

the standard. Discharge standards, on the other hand, allow firms to choose a 

method which is both cost effective and appropriate to the firm’s particular 

production activities (O’Connor, 1994). Some firms may choose to implement 

end-of-pipe pollution control equipment whereas others may adopt pollution 

prevention measures. 

 

Beginning the 1980s, countries have adopted various economic instruments, 

which include effluent charges, subsidies, marketable permits, deposit and return 

systems and environmental funds, to introduce more flexibility, cost 

effectiveness, and efficiency into pollution control measures. Most of these 

instruments operate as incentives for improved environmental performance and 

allow improvements to be made in a cost effective manner (Bernstein, 1993). 

Some developing nations and a few Asian countries, namely China, Thailand, 

Indonesia, and Taiwan have recently implemented these measures in an attempt 

to induce firms to control pollution (Brandon and Ramankutty, 1993; Bernstein 

1993; O’Connor, 1994). In China, for example, activities and enterprises 

responsible for discharging pollutants into water bodies must pay effluent fees to 
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the state. In instances where discharged pollutants exceed state or local 

standards, those enterprises responsible are required to pay additional effluent 

fees. The rate of the effluent fee is based on the amount and concentration of 

pollutants (Bernstein, 1993).  

 

Command-and-control measures and economic incentives do not exhaust the 

range of possible environmental policy instruments. Voluntary agreements or 

voluntary initiatives are a third means of shaping polluters’ behaviour. 

Environmental voluntary agreements are ‘non-legislatively required 

commitments, agreed to by one or more entities, which are designed to improve 

environmental performance’ (Pollution Probe, 1999). This approach is the newest 

among the three environmental policy instruments, and represents an important 

move away from traditional adversarial relationships between government and 

industry towards those that rely more on cooperation and consultation (Labatt 

and Maclaren, 1998). 

 

ISO 14000 is a voluntary environmental management initiative that is based on a 

series of international standards. The initiative defines a formal and structured 

approach to environmental management. In recent years, companies in both 

developed and developing countries have begun adopting this approach. 

Economic factors, such as the promise of internal cost savings, improved 

efficiency and image, and market place advantages (i.e. easily attracting foreign 

partners, products are more acceptable in foreign markets, and improved 

competition), have primarily lead to its adoption by industry (Jolla and Roht-

Arriaza, 1997; CBI, 1998;Chin and Pun, 1999; Prakash, 1999). 

 

ISO 14000 relies on the idea that certification to standard can provide uniform 

assurances of environmental responsibility to buyers and consumers world wide, 

and thus can facilitate global trade while at the same time, driving environmental 

improvement (Tan Tong Kein et al., 1999). As more and more consumers and 

companies are demanding environmental responsibility from manufacturers and 
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suppliers, those willing to respond to these demands gain competitive advantage. 

This advantage may be either proactive – as a badge of marketplace distinction 

or preference – or reactive – as a means of avoiding loss of business. 

 

Interest in the ISO 14000 voluntary approach in Ethiopia has been steadily 

increasing. In recent years, Ethiopian Cleaner Production Centre  and Ethiopian 

Science and Technology Agency have been promoting the adoption of the 

standard, setting up oversight bodies, and running ISO 14000 training courses 

and pilot programs. The implementation as its service to the export oriented 

industries in the priority sectors, namely the leather and leather products, textile 

and garment and food and beverage. ELICO Awash Tannery, Meta Abo Brewery 

and Dashen Brewery Share company, for example, have already been 

accredited ISO 14000 (ECPC, 2005).. 

 

1.6.2 Environmental Legislation 
The standard approach to crafting a legal framework for environmental 

management has been to promulgate a general environmental law which lays 

down basic principals, designates the government institutions responsible for 

environmental management, and provides the general authority for certain types 

of policies and procedures – the levying of sanctions, the conduct of 

environmental impact assessment, etc (Probst and Beierle, 1999; Brandon and 

Ramankutty, 1993). This is usually accompanied by a set of media specific 

pollution control laws – clean air, clean water, solid waste measures – which 

normally set ambient standards and either define the authority for issuing 

discharge standards or less commonly, define those standards themselves 

(Brandon and Ramankutty, 1993). 

 

The legal framework for waste management regulation in developed countries is 

generally established in specific waste laws. In contrast, developing countries 

tend to promulgate waste regulations under the authority of existing, more 

general environmental laws (Probst and Beierle 1999). 
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1.6.3 Institutional Arrangements 
Institutional mandates for environmental management usually define an 

implementing agency and regulatory authority (Bernstein, 1993). The process of 

ensuring that an agency can fulfill its new mission requires addressing at least 

four issues:  

1. creating an agency (or agencies) with the power to regulate;  

2. determining how regulatory responsibilities will be shared among 

national, state and local authorities;  

3. determining whether responsibilities will be concentrated in a single 

agency with environmental responsibilities or distributed across agencies 

with a variety of responsibilities (for example, agriculture and industry) 

and  

4.  ensuring that such agencies have adequate resources. 

 

A critical element in creating a functioning regulatory system is giving a specific 

agency (or agencies) the power to regulate. In some countries, like the United 

States, specific environmental agencies were created for this purpose. By 

contrast, in developing countries, agencies with regulatory authority typically 

evolved from existing advisory institutions (Ebisemiju, 1991). 

 

Creating an effective regulatory structure also requires allocating regulatory 

responsibilities among national and regional authorities. In most nations, federal 

authorities are responsible for pollution control policy making, while 

implementation and enforcement are assigned to state or local authorities 

(Bernstein, 1993).  

 

Each country must also determine whether to vest national implementation and 

regulation responsibilities in one agency or in a number of agencies. Most 

nations delegate authority at the national level to one environmental regulatory 

body (O’Connor, 1993). Finally, any regulatory agency needs resources and 
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trained staff to carry out its mission. This is a particularly important issue in 

developing countries. Many government organizations reportedly have had 

difficulty attracting well-trained and experienced staff. They have had difficulty of 

keeping trained personal from leaving for more lucrative positions in the private 

sector. 
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CHAPTER 2 
MATERIALS AND METHODS 

 

2.1 DESCRIPTION OF THE STUDY AREA 
The capital city, Addis Ababa, is located in the geographical coordinate of 9o N 

and 380 45’E, covering a total area of over 51000 hectares. It is a city of  political 

and economic significance being a base for African Union and many other 

international organizations. According to the projection of the  population census 

2001, it had a population of 2973,000 in 2004 (CSA, 2005) (Figure 6). 

 

Present day Addis Ababa is made up of 10 sub-cities, namely Addis Ketema, 

Cherkos, Bole, Kolfe Keranio, Nefas Silk Lafto, Arada and Yeka, Lideta, Gullele 

and Akaki-Kality where the industrial zone of focus for this study is located.  Four  

of the subcities Yeka, Bole, Akaki-Kality and Nefas-silk-Lafto have suburban 

areas. Most of the sub cities specifically those which lie at the periphery were 

dominated by the agricultural areas providing the city center with food. At 

present, however, new factories, and large industrial and export processing 

zones are being established in these sub cities.  
 
The Akaki-Kality  Industrial Zone (AIZ)is the largest of total 8 Industrial zones that 

includes the very recent  establishments on the south of Addis Ababa. It is 

located in the periphery of Addis Ababa, adjacent to the bend in the Akaki Rivers 

(Figure 6).  Construction of factories within the zone started in early 1900s. 

Currently, the zone occupies both residence and the factories, and there were 88 

medium and large-scale industries in the zone in 2003. Though the current figure 

is not available, the recent report on the investment performance of the city 

administration shows the number could have doubled or tripled in the last two 

years. In addition to the 88 medium and large-scale enterprises in the zone, 

during the same period, there were 184 small private enterprises. 
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Fig. 6 Map of Addis Ababa, Inner Sub-Cities and Akaki-Kality Industrial Zone  
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2.2 METHODOLOGY 
2.2.1 Literature Review and Informant Discussion 
In Ethiopia, there is limited research and paucity of literature information on 

industrial waste management. Hence, most of literature information were from 

other developing countries.  As a source of unpublished (grey) information, 

consult key personnel of research institutions, government and non-government 

organizations involved with industries and industrial waste management. This 

was done before and after the corporate survey. Some of the  questions and field 

observations were answered and ascertained through a critical review and 

analyses of the information extracted from documents and informants discussed 

with. The discussion with the informant was based on the check lists prepared 

and administered to individuals who have either expertise in the area or good 

acquaintance with the subject because of his or her position in the country’s 

institutional set up. 

 

In total, 10 individuals were consulted. These were personnel from the United 

Nations Industrial Development Organization, Ethiopia Cleaner Production 

Centre, Ministry of Trade and Industry, Ethiopian Science and Technology 

Agency, Addis Ababa Investment Authority, Addis Ababa Code Enforcement 

Service and  Environmental Protection Authority both Federal and Regional 

offices. The individuals were identified through contacts and discussions made 

with the government and non-government organizations that have relations with 

the subject under investigation.  

2.2.2 Analytical Case Study (Corporate Survey) 
Analytical case study was made by primary data collected through in-depth, case 

studies of a number of industrial firms located in Akaki-Kality Industrial Zone. 

Field survey was conducted from April to May 2006. Corporate surveys were 

focused on industrial waste management practices, motivations and barriers 

behind, and the adoption of waste minimization practices in the targeted 

industrial zone. Results of the corporate interviews will serve as a case study of 

industrial waste management practices in Addis Ababa, and was used to 



 24

illustrate the key issues and concerns surrounding such as industrial waste 

minimization in the country at large. The survey identified where further research 

is needed, and what future actions and policies should be in place to promote 

waste minimization and improve waste management practices of industrial firms 

so far. 

 

The sampling strategy used was non-probability sampling at every stage in the 

process. In the first stage, Industrial Zones which offers a naturally occurring 

cluster were considered. Based on a purposive sampling technique, therefore, 

AIZ was selected for its strong relevance to this topic of investigation. In the 

second stage, having census data of the selected cluster, the population was 

sorted out into small, medium and large industries based on their number of 

employees, output size and energy use to decide the category which are 

environmentally important. Hence, medium and large-scale industries were 

selected at this stage. Medium and large-scale firms generally produce a greater 

volume of waste per firm compared to small sized firms, and they are easier to 

locate. At this stage a list of 88 firms located in the AIZ were selected to identify 

potential participants. As a matter of fact this was a significant number to be 

addressed by the project within the specified time and budget. These, therefore, 

were categorized into 9 groups based on Standard Industrial Classification (SIC) 

to be able to select one or two firms selected from each category. Finally, taking 

in to account the number of industries in each category and relative importance 

of the firm to the scope of the study a total of only ten industries were selected for 

in-depth study. These were visited and asked to participate in the study. Two of 

the ten ventures (GARAD Color TV Production and ELICO) declined to 

participate in the study and thus in total only two private ventures were 

interviewed.  

 

Apart from the points mentioned above, all study participants were selected from 

one industrial zone, the AIZ for three main reasons. First, selecting study 

participants solely from the AIZ allows for an analysis of issues and concerns 
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associated with waste management in industrial zones. Second, it eliminates 

confounding factors, such as the influence of firm location, rather than firm 

behavior on industrial waste management, and finally, the AIZ is one of the 

largest as well as one of the most polluted industrial zones in Addis Ababa. 

Moreover, the project was exploratory in nature as it was designed to provide a 

preliminary assessment of industrial waste management practice in Addis Ababa.  

 

In order to assess the relationship between firm ownership and waste 

minimization behavior, the participating firms consist of both state-owned 

enterprises and private ventures. Even though anticipated at the time of selecting 

the study participants, none found joint ventures, “Share Company”, among 

medium to large scale industrial firms operating in the AIZ. Participating state-

owned enterprises included: Ethiopian Iron and Steel, Meher Fiber Products 

Factory, Akaki Textile Share Company, Kalite Foods Share Company and Kalite 

Metal Products Factory. The participating private venture included: Fewes 

Pharmaceuticals Factory, Kadisco Chemical Industry and Mamco Paper 

Products Factory (Appendices, Annex 1). 

 

Of the eight participating firms, two were from the mechanical industrial sector, 

two were from the textile industrial group, one was from food industry and the 

remaining ones were is from paper and paper products. All of the privately owned 

ventures were established after 1978, whereas all state-owned firms but Kality 

Metal was established prior to 1960. Accordingly, of the interviewed firms, state 

owned firms are substantially older than the joint ventures. This is attributable to 

legal restrictions on private and foreign ownership up until 1991. 

 

A standardized and structured questionnaire (see Appendices, Annex 2) was 

designed and used to collect appropriate primary data. The survey covered 

information on company identification, basic information about the establishment, 

company operation, inputs, outputs, waste generation and disposal, waste 

management and environmental management system of the company. Survey 
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results were obtained through in-person corporate interviews. Interviews, other 

than data collection as per the format considered with the questionnaires, lasted 

between 4 to 6 hours. This, however, depends on whether the interviewee goes 

through the questions earlier. The later took a week to months depending upon 

the prior records and level of company’s participation in the survey. 

 

2.2.3 Observations  
 
Qualitative and quantitative data could be collected from primary and secondary 

sources. The drawback of secondary data, however, is lack sufficient details 

about environmental and socio-economic variables. Important details could be 

overlooked/ missed for various reasons like confidentiality and sensitivity, fear of 

negative repercussions and mostly awareness barrier on the area or subject 

matter under discussion. Therefore, information was collected based on 

observations for clarity and to learn facts. Thus data were captured and validated 

either before or after physical observation, and measurements taken if deemed 

necessary. As a result, most of the company operations and different facilities in 

the premise of the participating industry were visited to the possible details. 

Where no restriction or consensus reached on the matter images were taken. On 

the other hand, where the location was important GIS data was taken using GPS.  

 

Selection of the best representative cluster sample was done through a 

reconnaissance survey guided by staff of the Addis Ababa Code Enforcement 

Service for the very reason that the service has an organizational structure down 

to the “kebele” level ( “kebele “ , the smallest administrative unit of the city). This 

has helped to identify and compare industrial concentration areas in the process 

of searching the representing cluster i.e AIZ.  
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2.3 SCOPE OF THE STUDY 
The term’ industrial waste’ encompasses solids, liquids, gases, sludges and 

hazardous waste, but for the purposes of this study, industrial wastes will be 

limited to solids, liquids, and hazardous waste. 

 

2.4   DATA COLLECTION PROBLEMS AND RESEARCH LIMITATIONS 
The survey results have identified a number of data collection problems and 

issues, as well as research limitations. These issues and limitations, and the 

strategy employed to overcome, are outlined and examined in the following 

section. 

 

 It was possibly due to the length of the survey and hectic schedules, some of the 

participants were not willing to spend a great deal of time on any one particular 

question and instead preferred to simple get the survey ‘over and done with’. 

Personnel of most of the industries were either not able or not willing to take 

even half an hour out of their busy corporate schedules to complete a student 

survey on issues related to the environment. Those who did agree to participate 

often rushed through the survey in an attempt to complete it quickly and as a 

result, did not provide detailed and comprehensive responses. Therefore, the 

interview was divided in to days and sometimes extending to months. 

Furthermore, attempts were made by the interviewer to clarify questions that 

appeared to have been misunderstood and interviewees were probed for more 

information and detail.  

 

 Confidentiality or sensitivity of the data discouraged participants in the survey 

and limited information that industry was willing to divulge. This could jeopardize 

the accuracy of survey results. Waste and pollution issues, in general, are 

sensitive issues about which industry is often resistant to provide information or 

details particularly because of fears of government repercussions. This problem 

was anticipated during the preparation of the survey questionnaires. Hence, 

questionnaires were systematically structured so that interviewers or the 
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researcher could clearly see information gaps and rectify things by conducting 

formal and informal discussions. Moreover, in many instances inconsistencies 

were checked against secondary data or primary data from other expertise very 

near to the information.  

 

The other data collection problem encountered during the survey was lack of 

interviewee knowledge of waste management issues and internal waste 

management practices. Some participants were not familiar with waste 

management concepts (such as the EOP approach and pollution prevention) 

while others were unaware of quantities of waste generated and waste disposal 

practices within the firm. This was either because the firm didn’t keep track of 

such information or the interviewee did not know with certainty what the correct 

answer or not inclined to engage in personal investigation to verify the accuracy 

of the particular response. This was tried to be minimized by interviewing 

management teams at higher level.  
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CHAPTER 3 
RESULTS AND DISCUSSIONS 

 
3.1 AKAKI-KALITY INDUSTRIAL ZONE 
3.1.1 Overview 
The purpose of this research was to gain an overall understanding of industrial 

waste management practice in Addis Ababa and to provide a preliminary 

assessment of industrial waste management practices, related issues and 

concerns. This was approached and achieved through literature review, 

consulting key government and non-government personnel, analytical case study 

and observations. This chapter provides an overview of the AIZ and presents the 

results of the case study conducted on this IZ.  

 

In the first two decades of operation, the now Akaki-Kality Industrial Zone 

consisted solely of industrial factories and enterprises; there were no residential 

areas, offices or schools except key employee residences built by some foreign 

investors. In the process of urbanization, however, the State began distribution 

for the construction of a series of residences in the areas surrounding the zone to 

meet rapidly increasing demand for housing from a growing population. Other 

public buildings, such as , research institutions, administrative offices, shops, and 

hotels were also built; as well private homes sprang up among public buildings 

and factories. The zone today lies within a densely populated area containing 

thousands of inhabitants. According to projection of 1994 census, by 2005, there 

were 63042 inhabitants living in the Woreda 27 sub-districts (presently, Akaki-

Kality sub-city, Fig. 6). 

 

Urban development in the zone has occurred under a number of constraints such 

as weak urban planning procedures, lack of management, policies and formally 

approved plans; and an imbalance between infrastructure, housing, and 

industrial developments. These, in turn, have resulted in the following problems: 
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• No safe separation between industrial and residential areas 

• Public works system and services are inadequate for the area’s large 

population and are incomplete, improperly located and of a rudimentary nature 

• Water supply, drainage and energy supply are poorly coordinated and linked, 

leading to wasted resources and increasing pollution 

• Natural landscape elements, such as trees, streams, in the zone are 

disappearing and polluted  

 

3.1.2 Factories and Companies in the Zone 
According to the Central Statistics Agency survey report 2003, on Large and 

Medium Scale Manufacturing and Electricity Industries, the zone supports 88 

large and medium enterprises from various sectors. These are: 

• 15 mechanical companies 

• 13 chemical enterprises 

• 21 textile, garment and footwear enterprises 

• 11 construction and non-metallic  mineral product companies 

• 17 food processing  

• 11 other industries 

 

3.1.3 Current Infrastructure 
Water Supply 

Akaki borehole serves the Akaki-Kality Industrial Zone. In addition, most of the 

factories in the zone use their own drilled wells and boreholes as major or 

supplementary sources of water because of limited water supply and insecurity of 

the supply. 

 

Water Drainage 

Sewer systems in Addis Ababa are combined which means that domestic and 

industrial wastewater and storm water are served by the same drainage system. 

For industries in the AIZ, rain, and wastewater from domestic use and the 

production process moves through on-site sewer systems to the drainage canals 
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and sewers outside the factories. Wastewater then flows into the area’s 

combined drainage system before emptying into Akaki Rivers. 

 

The underdeveloped drainage system reflects inadequate investment during 

construction and remains a big problem today. Untreated production wastewater 

mixes with domestic wastewater and rain, and creates a serious pollution source 

for the Akaki Rivers. 

 

3.1.4 Future Development 
Expansion of the zone was approved by the government under the objective to 

encourage and strengthen the private sector of the economy, which has of good 

emphasis in the industrial development strategy of Ethiopia. Sufficient space for 

construction, an abundant labour force and other geographical advantages 

permitted expansion approval. Akaki-Kality IZ is to be expanded with a focus 

having more space for industrial use.  The number of enterprises in the zone will 

continue to increase. In 2004, for example, a total of 128 private enterprises were 

introduced to the Kality site only. The main problem is that the development and 

upgrading of the zone was solely based on the role of the industrial sector in the 

macro-economy of the country. Important goals should be: 

•  Removing or altering factory processes that seriously pollute the zone, 

• Installing preliminary treatment facilities to ensure compliance with industrial 

emission standards,  

• Investing in advanced technologies, particularly clean technologies, and 

replace obsolete equipment to abate pollution and   

• Investing in and upgrade urban infrastructure to improve the living 

environment. 

 

3.1.5 Environmental Situation in the Zone 
In 2001, Addis Ababa Environmental Protection Authority (EPA) conducted an 

assessment “Industries and Environment” giving due attention to industrial 

pollution in the Akaki-Kality Industrial Zone (EPA, 2001). The study considered 
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13 major industries from Akaki-Kality Industrial zone. The present study, based 

on wastes generated and pollution thereof from eight companies in the zone, has 

noted no improvement in the environmental situation of the area. 

 

The study identified wastewater as one type of wastes generated from industries 

located in Akaki-kality industrial zone. Industrial Zone generate two types of 

wastewater i.e. i) domestic wastewater, and ii) production process wastewater 

Most production water in the zone is used for cooling and washing, and some 

companies reuse this water. All industrial wastewater were discharged into 

sewers or open canals that empty into the nearby water body, mainly Akaki 

Rivers or its tributaries, or open land. Though the survey didn’t quantify the grand 

amount of waste waters discharged, for it outside the scope of the present study, 

the total amount, however, is considerably higher today because both the 

number of firms and industrial activity in the zone has increased. 

 

According to many studies on Akaki Rivers water quality, the biological, chemical 

and physical parameters of the Rivers are highly degraded mostly due to 

industrial effluents discharged to the river with little or not any form of treatment. 

Because of their size and pollution load of the discharges, industries located in 

the IZ have significant contribution (Zerayakob, Belete and Zeru, Girmay, 1999; 

Tamiru, Alemayehu et al., 2005; Samual, Melaku, 2005). Effluents with pollutants 

load reaching 17,425mg/l DS from Awash Tannery, 266,646 mg/l sulfate from 

Addis Tyre, of 3540mg/l DS from Akaki Metal Products were recorded from a 

single factory discharge point (UNIDO, 2001).  Despite the absence of record on 

the presence of various toxic substances, such as metalloids, cuprous salt, 

chrome salt and cyanide and mercury in the effluents of those industries in the 

Zone there are many industrial activities in the area for likely discharge of them.  

3.2 SURVEY RESULTS 

A total of eight industries participated in the corporate survey (Figure 7). The 

survey has captured information mainly company operation, inputs and outputs; 

waste generation and disposal systems; waste management with particular 



 33

emphasis on  minimization activities, motivations and barriers, and environmental 

management system. The results of the survey have been summarized and are 

presented in this section. 

 

 
FIG. 7 Location of Industries Participated in the Survey 

 
3.2,1 Waste Generation, Treatment and Disposal 
The first part  of this section describes: i) waste generation rates, ii) treatment 

and disposal methods, iii) disposal and/or treatment costs, and iv) reuse and 

recycling activities employed by surveyed firms for three types of wastes 

including solid, hazardous, and liquid wastes. The second part  examines types 

of source reduction measures implemented by interviewed firms, and the third 

and fourth part present the motivations behind and barriers to the adoption of 

waste minimization practices experienced by firms in the Industrial Zone. Finally, 

the fifth part examines the relationship between firm ownership and waste 

minimization behaviour. 
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3.2.1.1 Solid Waste 
Generation 

On average, interviewed firms reported to have been generating 55109 tones of 

solid waste per year. Kality Foods S. C.  reported producing the most with 

438545 tones per year and Fewes Pharmaceuticals PLC claimed the least with 

7.3 tonnes per year (Table 1). 

 

It is important to note that company responses regarding quantities of solid waste 

generated were not from ready made records. The information were found upon 

measurements and estimated based on technical analyses of the production 

process during the study period. Of particular interest, is the quantity of solid 

waste reported by Ethiopian Iron and Steel Factory, which claimed to produce no 

or minimal solid wastes in directly response to forwarded question. The company 

put gas first as a major waste of the company and put solid fourth, next to dust.  

Analyses of all responses to the questionnaire, however, has shown that the 

company did in fact generate solid waste, and generated as much as 480 tones 

per year. The inconsistency of the response might be part of an attempt to create 

a positive firm image or could be the result of lack of accurate information about 

waste generation. 
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TABLE 1.Solid Waste Generation and Off-Site Recycling of 

      Interviewed Firms       

 

            Industrial Firm 

 

Solid Wastes 

( tones/ year) 

Revenue from Off-

site Recycling  

      (ETB/year) 

Akaki Textile S. C. 73.0 Not Available 

Ethiopian Iron and Steel Factory 480.0 Not applicable 

Fewes Pharmaceuticals PLC 7.3 1130 

Kadisco Chemical Industry 158.4 Not Available 

Kality Foods S.C. 435545.0 Not Available 

Kality Metal Products Factory 89.0 Not Available 

MAMCO Paper Products Factory 65.3 Not Available 

Meher Fiber Products Factory 1460 73,660 

 

Treatment and Disposal 

All companies interviewed, except Meher Fiber Products which claimed that they 

do recycle or reuse all solid waste off-site, do not allow any waste picker at all to 

dispose. Companies either incinerate solid wastes in the company premise on 

daily basis or dispose open dump usually in the company premises (Table 2). 

Those industries which do not have enough space like MAMCO Paper Products 

Factory dispose to a municipal dumpsite. The problem is such a management 

Since there is no common waste depot in the Akaki Industrial Zone, firms store 

solid wastes on plant property as long as the company space provide. Two firms 

claimed waste treatment before disposal. For most of the interviewed firms’ 

waste treatment and disposal permits are only experts’ jargons.  Yet none of the 

interviewed firm has ever had waste disposal permits from any concerned organ. 
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TABLE 2 Solid Waste Treatment and Disposal Mechanisms of Surveyed      

       Industries 

 

 

 
FIG. 8 Incinaration on Site by Mamco Paper Products Company 

 

 

 

            Industrial Firm 

 

Solid Waste Disposal 

 

Akaki Textile S. C. Open dump on site, incinerate on site, 

reused off site 

Ethiopian Iron and Steel Factory Open dump on site, Incinerate on site,  

Fewes Pharmaceuticals PLC Reused off site 

Kadisco Chemical Industry Reused off site 

Kality Foods S.C. Incinerate on site, reused off site  

Kality Metal Products Factory Storage on site, reused off site 

MAMCO Paper Products Factory Incinerate on site, open dump off site 

Meher Fiber Products Factory Storage on site ,reused off site 

 
Poor design and management.

Hardly function.  
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Disposal Costs 

Ethiopian Iron and Steel is unique for relatively expend significant amount of 

money expending on waste disposal. Even though the company responded the 

expense as waste treatment cost of, upon verification it is mostly collection and 

transport expense upon disposal. Next to it was Kadisco Chemical Industry, 

claimed to incur less than Eth. Birr 1000 on treatment and disposal of its non-

hazardous wastes. All do not allow any form of waste pickers which could 

possibly increase their disposal costs.  

 

Reuse and Recycling 

There are no central or formal waste recycling facilities, which industries can 

easily access, like those that exist in developed countries. However, households 

,mostly employees, and small cooperatives in Addis Ababa collect recoverable 

wastes, which they use to create lower quality, lower priced items that are later 

resold with profit.  Except for Akaki Textile which later collect recoverable wastes 

to produce other by-products and directly sell them at lower price as lower grade 

products, all participating enterprises reported that they sell reusable and 

recyclable materials to these small cooperatives or firms who recycle or reuse 

the wastes off-site( Fig. 9, 11 and Table 3).  

 
FIG. 9 Solid  Wastes Generated at Mamco Paper Products Company 
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This waste will be sold to households and small cooperatives for reuse and 

recycling off-site. Waste in this pile includes cut offs of paper products. 

 

Akaki Textile and Ethiopian Iron and Steel are the only firm that claimed to 

recycle their wastes on site in implementing waste reduction measures (Fig. 10). 

But they were not consistent in their response other questions on the same 

subject. Besides, their response contradicts with other firms interviewed, which 

reported selling of non-reused recoverable wastes. Waste recycling costs a 

company and even reuse as it was mentioned by Akaki Textile. Reusable and 

recyclable wastes have value in Addis Ababa, primarily because resources are 

scare and incomes are low. Since there are markets available for recoverable 

wastes, there appears to be no reason to have to pay enterprises to recycle 

these wastes. In fact, all firms selling recoverable wastes reported revenue gains, 

sum somewhere between ETB1130 (Fewes Pharmaceuticals) to ETB 73660 

(Meher Fiber Products) per year (Table1). This potential revenue should function 

as an incentive to encourage firms to sell recoverable wastes. 

 

 
FIG. 10 Waste ‘Recycling’ at Akaki Textile Factory( it is rather reuse) 
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FIG. 11 Solid Waste Generated by Meher  Fiber Products Company 

 

Waste has been sorted and separated, and will be sold for reuse and recycling 

off-site 

TABLE 3 Materials Sold for Reuse and Recycling Offsite by Interviewed Firms 

Waste Sold Use or End Product 

Scrap metal/side trim Raw material for iron and steel factory 

Cloth / fabric Used to make blankets and clothes of 

lower quality 

Packaging waste like cartons, Plastic 

woven bags 

Packing, carrying bags and other 

domestic utilities 

Yarn drops, blowing,carding Used to make mattress, pillows and 

the like 

Cut off paper product Raw material for pulp industry, fuel, 

floor cover 

Trashes  from textile fuel 

Table entirely based on the survey results 
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3.2.1.2 Hazardous Waste 
Generation 

Only two firms reported generating hazardous wastes. Both provided hazardous 

waste quantities: Fewes Pharmaceuticals produces one tone of hazardous waste 

per year. Akaki Textile generates 876 to 1314 cubic meter of effluent composed 

of chemicals of high threat to the environment.  Other firms claimed not 

discharging hazardous waste quantities (Table 4). While this may be the case, it 

is also possible that they did not want to provide the requested information due to 

the sensitivity of the data. 

 

For example, Kadisco Chemical Industry, uses five major chemicals as a raw 

material namely, white sprite, Acetone, Alkyd resin, Toluene, Ethl acetate, 

Styrene which are so explosive and off high inflammable. Moreover, the 

company uses other chemicals like Chrome oxide, and lead octate, these could 

be source of heavy metals. In fact, the company claimed to treat its hazardous 

waste in response to other enquires which does not demand the type and 

quantities. It is therefore likely that firms hesitate to disclose information on 

quantities of hazardous waste produced, but for reasons related to confidentiality, 

such as fear of negative government repercussions or threat of social stigma or 

civil action, the company did not wish to share this information. 

TABLE 4 Hazardous Waste Generations, Treatment and Disposal 

 

            Industrial Firm 

Hazardous Waste 

Generation 

Treatment  

And Disposal 

Akaki Textile S. C. Yes No 

Ethiopian Iron and Steel Factory No Not applicable 

Fewes Pharmaceuticals PLC Yes No 

Kadisco Chemical Industry No Yes 

Kality Foods S.C. No Not applicable 

Kality Metal Products Factory No Not applicable 

MAMCO Paper Products Factory No Not applicable 

Meher Fiber Products Factory No Not applicable 
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Table is solely based on the survey April 2006 results 

 

Treatment and Disposal 

Only one of the two enterprises disclosed generation of hazardous wastes (Akaki 

Textile) claims to treat some of the company’s hazardous wastes themselves on-

site. But upon field observation it was proved that no treatment currently 

undertaken. Fewes Pharmaceuticals PLC and Kadisco Chemical Industry (albeit, 

not reported) doesn’t treat their hazardous wastes. Both discharge into a septic 

tank located in their premise and left to evaporation and percolation with out any 

form of treatment. This is done with non-hazardous wastes of the company and 

do not have any technical and safety modalities in waste handling. In light of the 

fact that getting disposal permit is not mandatory in the Ethiopian industries, as it 

was confirmed by all the interviewed firms (Table 5). It is, therefore, unlikely that 

firms treat their wastes before disposal in any form, any where.  

TABLE 5 Waste Treatment Practices and Disposal Permits  

Table is solely based on the survey April 2006 results 

 

Disposal Costs 

As with hazardous waste generation quantities, firms were reluctant to reveal 

hazardous waste disposal costs. Because  one can trace the quantities of the 

waste corresponding to the disposal costs. Only Kadisco Chemical Industry who 

 

     Industrial Firm 

 Waste Treatment

 

         Disposal Permit

Akaki Textile S. C. Yes No 

Ethiopian Iron and Steel Factory No No 

Fewes Pharmaceuticals PLC No No 

Kadisco Chemical Industry No No 

Kality Foods S.C. No No 

Kality Metal Products Factory No No 

MAMCO Paper Products Factory No No 

Meher Fiber Products Factory No No 
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didn’t report the quantities, reported that they pay up to ETB1000 per year to 

dispose their hazardous waste. All other companies claimed again not to record 

this information. 

Reuse and Recycling 

None of the firms generating hazardous waste reused or recycled the waste. 

Lack of appropriate technology, expertise, and financial resources necessary for 

such activity have prevented the firms from recovering toxic wastes. 
3.2.1.3 Wastewater 
Consumption 

Participating firms reported consuming an average of 204 cubic meter of water 

per day, with Fewes Pharmaceuticales PLC consuming the most at 780 cubic 

meters per day and Kality Metal Products consuming the least at only 8.8 cubic 

meters per day. Most of the study participants have their own source of water, 

namely borehole, but some firms use municipal water source and one firm 

withdraws water directly from the Akaki Rivers as well (Table 6). 

 

Generation 

According to interview results, on average, interviewed enterprises generated 66 

cubic meters of wastewater per day. Akaki Textile Company generates the 

largest quantity at 270 cubic meters per day, while MAMCO Paper Products 

Company generates the smallest amount with no wastewater at all. Unlike the 

secondary sources which tells the company do generate, kality Foods Share 

Company claimed not to generate production wastewater, but stated that they did 

produce domestic wastewater. Yet the company was not able to provide 

quantities of domestic wastewater generated (Table 6). 
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TABLE 6 Water Consumption and Source of Interviewed Firms (m3 /day) 

Water Consumption  

Industrial Firm Cooling Process 

water 

Utilities Total 

 

Water source 

 

Akaki Textile S. C. 

 

no

 

400

 

170

 

570

River, borehole and municipal 

Ethiopian Iron and Steel Factory 100 no 20 120 Borehole 

Fewes Pharmaceuticals PLC 90 500 190 780 Municipal water supply 

Kadisco Chemical Industry 0.2 6 1 7.2 Municipal water supply 

Kality Foods S.C. 4 51.5 19.5 74.8 Borehole 

Kality Metal Products Factory 8.8 no Not 

available

8.8 Borehole and municipal water supply 

MAMCO Paper Products 

Factory 

no no 20 20 Municipal water supply 

Meher Fiber Products Factory no o.376 50.76 51 Borehole and municipal water supply 
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Similar to solid waste generation results, firms were reluctant or do not able to 

specify or under reported their quantities of wastewater. This became evident 

when the amount of water consumption reported is compared with the 

wastewater discharged. Apart from process water, which could be a direct drop 

in the process, a very significant difference between the two has been observed 

(Table 6 and Table 7). For example, excluding the process water, Fewes 

Pharmaceutical PLC reported a consumption of 280m3/day. But reported only 3 

m3/day of wastewater discharge, which is not realistic. Most importantly, Akaki 

Textile which do have a major wetting process reported less than half of the total 

water consumption, discharged as wastewater.  The discrepancy found for the 

quantity of production wastewater generated by companies is likely attributable to 

differences in the meaning of quantities reported.  

 

It is to be noted that the metal factories interviewed claimed to reuse all its 

production wastewater and therefore do not generate any production wastewater. 

The wastewater quantity reported had taken this into account. In practice, 

however, it is impossible to reuse wastewater throughout the year for there 

created excess metal chips in the wastewater over time causing lose of  the right 

viscosity to reuse, therefore, likely  discharging the wastewater after sometimes. 

This is could possibly be the source of hazardous heavy metals and metalloids 

from metallic industries though they responded no when they were asked about 

the hazardous waste generation.  
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TABLE 7 Wastewater Generation of Interviewed Firms 

 

              Industrial Firm 

    Wastewater Generation 

                 (m3/day) 

  

Akaki Textile S. C. 270

Ethiopian Iron and Steel Factory 10

Fewes Pharmaceuticals PLC 3

Kadisco Chemical Industry 0.6

Kality Foods S.C. 0

Kality Metal Products Factory 10

MAMCO Paper Products Factory 0

Meher Fiber Products Factory 100

 

 

Treatment and Disposal 

Wastewater management is carried out separately by each firm in the zone, as 

there is no central wastewater treatment facility. The irregular temporal and 

spatial spread of development in the zone, in addition to financial obstacles, has 

hindered coordination efforts to build a central wastewater treatment facility 

capable of processing a variety of wastewater compositions from the various 

industrial sectors. Of the interviewed enterprises only one firm did, however, 

attempt to reduce pollution by the installing some type of wastewater treatment 

process primarily by chemical dosing and settled in a series of tanks and 

discharged into Akaki River (Table 8, Figure 12).  
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TABLE 8 Wastewater Treatment Method of Interviewed Firms 

 

              Industrial Firm 

    

 Wastewater Treatment Methods 

                  

  

Akaki Textile S. C. Flotation, aeration, chemical dosing and 

siltation 
Ethiopian Iron and Steel Factory No treatment 

Fewes Pharmaceuticals PLC No treatment 

Kadisco Chemical Industry No treatment 

Kality Foods S.C. No treatment 

Kality Metal Products Factory No treatment 

MAMCO Paper Products Factory No treatment 

Meher Fiber Products Factory No treatment 

 

 
FIG.12 Wastewater Treatment Facilities of Akaki Textile Share Company 
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Ethiopian Iron and Steel Factory, Kality Foods S. C., Kality Metal Products and 

Meher Fiber Products Factory dispose their wastewater through discharge to 

open land with out any form of treatment. Others, discharge untreated into a 

septic tank built for such a purpose. These septic tanks are located in the 

company premise (Figure 13). 

 
FIG.13 An Open Septic Tank of Fewes Pharmaceuticals Factory 

 

Treatment Costs  

Eventhough, Akaki Textile was the only company reported of having waste 

treatment facility, the other two, Ethiopian Iron and Steel and Kadisco Chemical 

Industry companies reported wastewater treatment costs. Treatment costs for  

Akaki Textile was estimated at ETB 5000/year which includes the cost of 

chemicals and power. The company did not specify costs sustained for regular 

maintenance and operation. Ethiopian Iron and Steel claimed the treatment cost 

of over ETB 10,000. The inconsistency between the responses could be that 

interviews attached their own meaning to different questions. Hence, more care 

was given to what their answers imply to the reader than accuracy of the data.  

 

 



 48

Reuse and Recycling 

Two firms reuse wastewater on-site. Ethiopian Iron and Steel Company reuse 

cooling water for the purposes of domestic uses. Kality Metal Products also 

reuses all production wastewater on-site. Wastewater with Kality Metal Products 

is composed of coolant oil. Therefore, they used to change within fortnight. It is 

not also reused for other domestic purposes as in the case of the former. But 

only Kality Metal Products was able to divulge quantities reused. 

 

3.2.2 Source Reduction Measures 
All firms reported adopting at least one type of source reduction measure, and as 

anticipated, the most frequent were low to no cost measures. One of the 

interviewed companies, Akaki Textile, has implemented all measures but product 

change. More than half of the companies’ source reduction measures involved 

improved housekeeping (Figure 14). 

 

What was unexpected was there were industries which adopt production process 

modifications. The measure is capital intensive and involved some type of 

equipment redesign or technological upgrade. None of the interviewed firms 

adopted product change. Material change is not also common. Only two firms 

have adopted, Akaki Textile and MAMCO Paper Products. 
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 FIG.14 Types of Source Reduction Measures Adopted  

  by Interviewed Firms 

 

The unanticipated finding on the types of source reduction measure is 

attributable to two factors: one, the high percentage of older firms interviewed, 

and two, the magnitude of the accomplishment. First, because more than half of 

the surveyed enterprises were established in1960s or earlier, most were in need 

of equipment and technological upgrades. Most of the documents on 

environmental pollution caused by industry in Addis Ababa mentioned that most  

of industries operating in the city, particularly older industries, were using 

equipment that was at least two decades old. Since all old surveyed firms 

reported implementing some type of equipment redesign, it appears that the 

older firms did in fact require technological upgrades. Second, the actual 

activities in the process modification may not be significant in size and did not 

demand big financial investment.  If so, firms could afford it but what has been 

done had only little or no significant role in the waste management of the 

company. 
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3.2.3  Waste Minimization Motivations 
When the companies were asked what drove or motivated them to minimize 

waste, all enterprises gave an economic reason, which involved improved 

production efficiency, increase the economic competitiveness of the firm, reduce 

waste treatment and disposal costs, scarce and high cost for raw materials. If 

summed up it is either saving money or increasing company profits and revenues 

(Fig. 15).  

 

Only one firm, Kadisco Chemical Industry, mentioned more than two motivations. 

The company also cited ‘concern for the environment’, compliance with present 

and future environmental regulations and ‘social’ reasons, such as improving the 

work environment for employees, as other driving factors. 

 

Otherwise, none of the participants indicated that they had minimized wastes to 

comply with the law. Environmental regulations are poorly enforced and penalties 

for violations are weak and insignificant. They are  neither  strong enough to act 

as an incentive for improved waste management nor  deterrent against industrial 

pollution. 
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 FIG. 15 Waste Minimization Motivations of Interviewed Firms 
 

3.2.4 Waste Minimization Barriers 
Six of the firms agreed to put technological barrier as the prevailing concern in 

waste reduction. Only one enterprise, Kality Metal Products dared to confess the 

attitudinal problem with firms to extensively reduce their wastes. But most of the 

enterprises surveyed did not believe the company needed to reduce their wastes 

(Figure 16). The firms felt either that their company does not produce enough 

waste to warrant the adoption of waste reduction measures (attitudinal barrier) or 

they felt that the company could not possibly reduce wastes any further (physical 

barrier). 

 

Three firms reported economic barriers, which included not having sufficient 

capital to purchase modern equipment and technology. These are Kadisco 

Chemical Industry, Kality Foods, and Meher Fiber Products. Cheap waste 

disposal, informational, physical barriers and regulatory barriers received the 

least responses each implying these concerns are not common all.  
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FIG.16 Waste Minimization Barriers for Interviewed Firms 
 

Surprisingly, only one firm cited regulatory barriers. This is might be where the 

current performance of the regulatory bodies was rightly commented. The 

implementation of industrial pollution prevention and control regulations in the 

country are not vigorous. For weak or no enforcement of penalties for any non 

compliance, companies are not taking the necessary waste management 

measures to comply with the standards set out by then.  

 

Now-a-days, companies have good opportunity to access the necessary 

information toward better waste minimization options. There are a number of 

organizations providing waste minimization and pollution prevention information 

to industries. For example, the Ethiopia Cleaner Production Centre has been 

disseminating the concept of cleaner production through in-plant demonstration 

projects, training activities and workshops since the last five years. Companies 

looking for more information about waste minimization can search the 

organization’s website and library, attend training workshops, or apply to become 

a participant in the in-plant cleaner production demonstrations projects. A 

number of universities, such as Addis Ababa University, Jimma University, 
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Debub University and Bahir Dar Universiy have started working on these and 

related subjects. In spite of these facts, except Akaki Textile SC, none of the 

interviewed firms had contacted nor made use of these services so far. It 

appears that although these services exist, very few companies actually take 

advantage of them.  

 

3.2.5 Waste Minimization and Firm Ownership 

 

Reuse and Recycling by Firm Ownership 

All surveyed companies were involved in offsite reuse and recycling. Each 

company separates out recoverable materials, which are either sold to 

households or small cooperatives for reuse and recycling off-site. 

 

None of the firms interviewed recycled wastes on-site. Except Kallity Foods all 

reused wastes on-site. Firms reusing wastes on-site include three private namely 

MAMCO Paper Products, Kadisco Chemical and Fewes Pharmaceuticals, and 

three state-owned enterprises, Ethiopian Iron and Steel, Kality Metal and Akaki 

Textile. It is evident from this summary that participating private companies and 

SOEs performed equally well in terms of on and off-site reuse and recycling. 

Both private and SOEs are involved in waste reuse on-site, and reuse and 

recycling off-site. 

 

A more accurate measure of waste minimization performance by ownership 

would have, however, involve determining which types of firms – private or state-

owned enterprises – reuse and recycle the most waste. Firms were asked during 

the survey to specify quantities of waste reused and recycled so that such an 

assessment could be made. The amount of waste reused on site by SOEs by far 

exceeds their counterparts of privately owned enterprises. The fact is the quantity 

of the material that goes to the waste stream is considerably higher in SOEs than 

private enterprises. In conclusion, waste minimization activities of interviewed 

firms vary by ownership. 
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Source Reduction by Firm Ownership 

Ethiopian Iron and Steel, a state owned  venture, adopted the greatest variety of 

source reduction measures with five, and Kality Foods , also a state owned 

venture, implemented the least with just one. The remaining firms, three state-

owned firms and one private t venture, each implemented three types of source 

reduction measures. Based on these survey results, it appears that private 

owned and SOEs again performed equally well, but it is in terms of the number of 

different types of source reduction measures adopted. 

 

The number of different types of source reduction measures adopted does not 

necessary mean quantities of waste reduced by these measures. It is the 

quantity which actually indicated the success of adopted waste minimization 

programs. The result has determined whether waste minimization behaviours 

vary by firm ownership.  

 

Pollution Control by Firm Ownership 

Although, the survey did not ask participants directly about pollution control 

activities, it appears from responses given to questions about waste treatment 

and disposal practices that interviewed private ventures were more concerned 

with and more likely to check their waste (or control pollution) than their state-

owned counterparts. All three private ventures interviewed had installed some 

type of waste storage tank.  Fewes, kadisc and MAMCO private Ventures had 

installed a septic tank. Except Akaki Textile with poorly functioning waste 

treatment plant, none of the participating SOEs, on the other hand, had invested 

in waste treatment systems and instead discharge untreated wastewater directly 

into the sewer system or nearby water bodies. Overall, the survey results found 

that private ventures adopt pollution control measures more often than their SOE 

counterparts.  
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3.3 Industrial Waste Management and Pollution Control Policy Context 
 

Environmental related issues are not new to the Ethiopian legal system.  

Ethiopia’s 1994 Constitution, Article 44(environmental rights) and Article 

92(environmental objectives) contain references to environmental concerns 

(FDRE, 1994). Consequently, Environmental Policy was formulated, institutional 

arrangements were made and legislations were crafted (Proclamation 9/1995; 

FDRE, 1997), Based on the Constitution, EPA was established in 1995 to cater 

environmental matters. The enabling environment, however, was created seven 

years later in 2002 when environmental guidelines like Environmental Impact 

Assessment (EIA) were prepared. Further, Waste Management Collection and 

Disposal Regulations of Addis Ababa City Government enacted only in 

2004(Regulation No 13/2004).  

 

The law prohibits all acts causing environmental degradation, environmental 

pollution or environmental incidents. The law, in general terms, defines the 

responsibilities of institutions and the public, requires proper management of 

waste applicable to all sources and types of waste. The law deals with penalty 

schedule (all the same for a house hold, industry and different institutions) for 

breaking the law and adopt the Polluter Pays Principal (PPP), whereby the 

individual or organization responsible for pollution or degradation of the 

environment must financially compensate for the damage. Existing environmental 

regulations have not been fully enforced because of the low enforcement 

capabilities of the institutional set up. Moreover, the regulations, guidelines and 

standards are not well developed, nor do they reflect the institutional capabilities 

with in the country. In adequate expertise, funds and equipment, above all, lack 

of political will and limited public support and participation. 

 

 Ethiopia, like other developing countries, has adopted the traditional command-

and-control approach based on quality or discharge standards. This is where 

command and control legislation is often criticized. It fails to adequately address 
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the impacts of cross media pollution. Besides, full compliance with regulations 

creates economic hardships for existing enterprises. This seems discouraging to 

environmental actors to aggressively work at it. 

 

Capacity building efforts with assistance from international agencies are currently 

underway. They have focused on environmental monitoring, EIA, pollution control 

and waste management. It is expected that these measures will improve 

Ethiopia’s inspection and enforcement capabilities and in turn, will reduce the 

gap between environmental policy and implementation. 

 
Like economic instruments, voluntary environmental initiatives have hardly been 

adopted in Ethiopia. In Addis Ababa, since 1999, the Ethiopia Cleaner Production 

Centre has welcomed voluntary participation in their in-plant demonstration 

program. The goal of this program is to assist companies with identifying 

environmental problems, developing appropriate cleaner production options, and 

selecting feasible options for implementation. Yet the focus is to export oriented 

industries. To date, a few companies used to send their personnel to the center’s 

cleaner production training program. 

 

ISO 14000, a global environmental voluntary initiative, is slowly gaining 

recognition and popularity in Ethiopia. While at present, there are only 5 certified 

firms in Ethiopia and only one firm (Ethiopian Leather Industry Corporation 

‘ELICO’) is located in Addis Ababa, the outlook of this approach appears 

promising.   
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CHAPTER 4 
CONCLUSIONS AND RECOMMENDATIONS  

 
4.1 Conclusions  
Presently Ethiopia claims significant and continuous GDP growth. One of the 

reasons is the growth in the share of GDP of the industrial sector. The progress, 

however, has not occurred without the serious environmental degradation. 

Ethiopia’s rapid industrial development poses a growing threat to environmental 

quality. Even at this early stage of development, industrial pollution is becoming 

more severe. In fact the economic indicator GDP does not take into account 

major environmental factors such as environmental quality, degradation, 

depletion of environmental resources and expenditure for the protection of the 

environment.  Wastewater from nearly all industries is discharged directly into 

open land and the receiving stream or sewage system without any prior 

treatment. Industries seem either not well aware of or not concerned with 

environmental problems. Moreover, Law on Environmental Protection and the 

existing waste management regulations are not stringent.  

 

The present study identified industrial waste management issues and problems,’ 

provided a preliminary assessment of waste management activities and 

behaviours of industry located in the Akaki Industrial Zone. It is evident from this 

work that Addis Ababa’s industrial waste management issues and problems are 

not unique. Addis Ababa, like most developing cities, lacks the infrastructure, 

financial resources, and institutional capacity necessary to effectively manage 

industrial wastes and adequately control pollution. 

 

In terms of waste minimization activities, the corporate survey found that all 

interviewed firms had adopted waste minimization measures. In answer to the 

waste management research question posed at the beginning of this paper, as to 

what type of waste minimization measures have been implemented by industry in 
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Addis Ababa, the most common waste minimization measure adopted was found 

to be off-site reuse and recycling of solid waste. 

 

It was anticipated that low cost source reduction measures (such as improved 

housekeeping measures) would be most popular while least popular would be 

capital intensive source reduction measures (such as production process 

modification). This has proved to be incorrect. Improved housekeeping measures 

were cited just as frequently as production process modifications. This is likely 

attributable to the age of surveyed firms and their need for modern equipment 

and technological upgrades. 

 

The study anticipated that all four types of motivations identified in the literature 

(‘economic’, ‘regulatory’, ‘social and corporate’ and ‘concern for the environment’) 

would motivate industrial firms to adopt waste minimization practices. Interviewed 

firms, however, cited most the ‘economic motivation’, and none had ‘concern for 

the environment’. The economic motivation was found to be the most important. 

All surveyed enterprises cited economic factors, such as financial savings or 

increasing company revenues and profit, as the reason behind the adoption of 

pollution prevention measures. It is clear that the ‘regulatory’ motivation were 

less inspiring, a study using a larger sample size may have found that some firms 

reduced waste for this reason.  

 

Even though Addis Ababa has waste management regulations (solid, liquid and 

hazardous waste regulations), not one firm was motivated to prevent or reduce 

waste for regulatory reasons. Adequate monitoring of enterprises for compliance 

with environmental standards and regulations is fundamental to the success of 

pollution abatement policies. But in Addis Ababa, inspection of enterprises and 

enforcement of environmental regulations has been weak. As in other developing 

countries, institutional impediments have been found to limit Ethiopia’s ability to 

adequately inspect and monitor industry’s environmental performance. This is 

one of country’s most significant industrial waste management issues. 
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Among the companies interviewed, waste minimization activities did vary with 

firm ownership. Private ventures and state-owned firms didn’t perform equally 

with regard to reuse and recycling activities, and the adoption of source reduction 

measures. These results are based upon the number of firms reusing and 

recycling waste, and on the quantity of types of source reduction measures 

adopted.  

 

This study exemplifies the difficulties of conducting research with industry on 

environmental or waste management issues. Confidentiality or sensitivity of data 

was the most significant barrier to this study. It hindered participation in the 

survey, limited information that participants were willing to divulge, and affected 

the validity and reliability of the survey results. Suggestions for overcoming these 

and other related data collection problems have been made, and it is 

recommended that they be adopted during future studies with industry. 

 

4.2 Recommendations  
As noted by Probst and Beierle (1999), no country in the world provides an ideal 

model for a policy regime or an institutional framework that is totally conducive to 

pollution control and the employment of clean technologies in industry. 

Therefore, besides rectification of the institutional impediments, the achievement 

of effective industrial waste management necessitates the fostering of a cleaner 

industrial culture. 

 

In terms of industry, the new corporate etiquette entails recognition of 

environmental responsibility as a process whereby industry is continuously 

seeking to improve its environmental performance. The traditional practice or by 

default, industries are encouraged to achieve a benchmark or opting for the best 

available technology by encouraging industry. In conclusion, the achievement of 

improved industrial waste in Addis Ababa requires emphasis not only on 
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infrastructure upgrading and institutional strengthening, but also on improving 

corporate environmental understanding and accountability. 

 

Results from this corporate survey show that although there are opportunities to 

obtain information and up-to-date training on industrial pollution control and 

pollution prevention, none of the companies had made use of these resources, 

and few corporate managers have a clear understanding of the pollution 

prevention concept and have sufficient technical expertise (within their staff) to 

implement waste minimization programs. It is thus recommended that 

environmental funds give priority to projects that provide education, training, and 

information on the pollution prevention concept, its benefits (both environmental 

and corporate) and its practical application, and that these projects be required to 

take steps to ensure that industry is aware of their existence and the services 

they offer. Finally, the environmental fund could also help support information 

networks, such as newsletters, trade publications, and trade shows, which have 

been shown to be particularly effective in the transfer of technical knowledge. 

 

It is evident from the study that environmental regulations do not play an 

important role in encouraging firms to improve their environmental performance 

or reduce waste. Besides, the awareness level among waste generators 

regarding current or impending environmental legislation is not clear. Do firms 

know what their legal responsibilities are and simply choose not to abide by 

them; or are firms in non-compliance with environmental regulations because 

enterprises do not adequately understand what is expected of them? 

Furthermore, present awareness of the characteristics of hazardous waste, and 

of the health risks associated with the improper handling and disposal of 

hazardous waste also needs to be examined. This can be clarified through 

further research. 

 

 An extensive waste generation and composition study should be completed to 

determine quantities of industrial waste and industrial hazardous waste 
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generated in Addis Ababa and AIZ in particular. At present, there are 

considerable discrepancies in both the quantities and in the composition of 

industrial waste reported in various government publications and in published 

reports. Similarly, there is  limited data available on the volume and composition 

of industrial wastes, particularly hazardous wastes, and there is no data available 

on quantities of waste reused or recycled. The above data and information on the 

demand for industrial waste management services is needed to develop 

appropriate waste services and strategies. It will be especially useful if the city 

plans to construct a hazardous waste treatment plant. 

 

The construction of common waste treatment facilities within industrial zones is a 

potentially effective method for reducing the discharge of untreated effluents. A 

central treatment facility can be very cost effective through economies of scale. 

However, the spatial distribution of existing industries may in some cases 

preclude the establishment of central treatment systems and finding sources of 

funding might also pose a problem. Investigation is required and recommended 

to determine the feasibility of this approach in Addis Ababa. 

 

At present, works on industrial zones is limited to analyses of the economic 

merits of the approach (i.e. promoting and encouraging trade, foreign investment, 

and economic growth). But industrial zones, because of proximity and 

concentration of industries, offer several environmental advantages. Research 

into the environmental benefits, measures required for the successful adoption of 

this approach, and case studies of its successes and failures are needed to fill 

the information gap, and will be especially useful if governments hope take 

advantage of the benefits of this approach.  

 

The present study was limited to solid, liquid and hazardous wastes. To provide a 

more comprehensive understanding, future research on industrial waste 

management in Addis Ababa focus should be made to include  gases and sludge 

waste. 
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Appendices 
Annex 1.  
TABLE 8 Profiles of Industrial Enterprises Surveyed 

 

   Industrial Firm 

Industrial 

Sector 

Owners

hip 

Establishment 

 

Main products ISO 9000 ISO 14000 

Akaki Textile S. C. textile SOE 1960 Sheeting, 
Dyed kaki 

no no 

Ethiopian Iron and Steel Factory metal SOE  Reinforcement 
bare,nails, bed 
spring 

no no 

Fewes Pharmaceuticals PLC chemicals private 2003 diphenydrumic no no 

Kadisco Chemical  Industry chemicals private 1979 Paints, 
adhesives 

no no 

Kality Foods S.C. food SOE 1937 spagheti, 
makoreni, 
bread 

no no 

Kality Metal Products Factory metal SOE 1968 Tubes, EGA 
300,flat 
sheets,secco 
profile 

no no 

MAMCO Paper Products 

Factory 

paper private 1994 Toilet tissue, 
exercise books, 
napkin 

no no 

Meher Fiber Products Factory textile SOE 1941 Bags, twin ply, 
robs 

no no 



 
 
Annex 2. Outline of Corporate Survey Questionnaires  
 
PART 1 – Company Identification and Basic Information 
 
1. Company name, address, and telephone number. 

2. Interviewee name, telephone number, and job title. 

3. Who owns the company? (i.e. owner’s name; parent company; foreign vs.     

locally-owned; private vs. publicly-owned?) 

4. How many years has the company been in operation (at this location)? 

5. How many employees does the company employ? 

6. What is the nature of company business? 

7. How much and what types of production activities are involved? 

8. How much and what types of raw material inputs are involved? 

9. How much water is used and where does it come from? 

 

PART 2 – Waste Generation and Disposal 
 
1. How much liquid, solid and sludge wastes are generated by the company on 

an daily and annual basis? 

2. How is each type of waste disposed of? 

3. How much does it cost daily and annually to treat and dispose of non-

hazardous company wastes? 

4. How much hazardous waste does the company produce on a daily and annual 

basis? 

5. How is it treated (if at all) and disposed of?  

6. How much does it cost the company daily and annually to treat and dispose of 

hazardous waste? 

 

 



 ii

PART 3 – Waste Management 
 
1. Are any company wastes reused on-site? If yes, what types of waste, and how 

much? If no, why not? 

2. Answer if answered ‘yes’ to question 1. Has the company saved money 

through waste reuse on-site? If yes, how much? 

3. Are any company wastes reused off-site? If yes, what types of waste are 

involved? If no,  why not? 

4. Answer if answered ‘yes’ to question 3. Has the company saved any money 

through the reuse of waste off-site? If yes, how much? 

5. Are any company wastes recycled on-site? If yes, what types of waste and 

how much? If no, why not? 

6. Answer if answered ‘yes’ to question 5. How much does it cost the company 

per month or year to recycle waste on-site? Does the company save money by 

recycling on-site? 

7. Are any company wastes recycled off-site? If yes, what types of waste are 

involved? If no, why not? 

8. Answer if answered ‘yes’ to question 7. Where are company wastes recycled? 

What costs are involved? Does the company save money by recycling wastes 

off-site? Is the recycled waste reused by the company? 

9. Does the company allow waste pickers access to company wastes? If yes, 

why? If no, why not? 

10. What types of source reduction measures, if any, has the company 

implemented? If none, why have no measures been adopted? 

11. Answer if answered ‘yes’ to question 10. Has the company saved any money 

by implementing source reduction measures? If yes, how much? 

12. What drove or motivated the company to reduce, reuse or recycle its waste? 

13. What has prevented the company from minimizing waste? Or what has 

discouraged the company from reducing wastes more extensively? 

14. What types of incentives does the company perceive as being most useful for 

encouraging waste minimization?  
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15. What does the company feel is more cost-effective – ‘end-of-pipe’ (EOP) 

solutions or waste minimization measures – and why? 

16. Has the company adopted more of an EOP or pollution prevention approach 

to waste, and why? 

17. Has the company contacted any government departments or personnel, or 

organizations to assist with establishing and implementing waste minimization 

programs or practices? If yes, which one and when, and did the company find 

them useful? 

18. If an industrial waste exchange was set up in Addis Ababa, do you believe 

the company would use this service, either to sell or buy? Do you believe the 

company would use this service if a fee were required for it? 

 

PART 4 Environmental Management System of the Company 
1. Does the company have an environmental department? If so, how many 

employees are part of this department? What is their mandate? 

2. If answer is “no” to question 10, answer this question. Does the company have 

an environmental manager or any environmental positions? If yes, what is/are 

the mandate(s)? If no, why not? 

3. Has the company ever hired an environmental consultant? If so, when and 

why? What was the outcome? *Ask the company to provide a flow chart of the 

production process, including raw material inputs and waste outputs (if possible) 
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