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Summary 

E-waste is waste from electrical and electronic equipment, which basically means all 
electrical powered appliances that reaches its end-of-life. In comparison to solid waste 
generation, the generation of E-waste in volume is a relatively small problem. E-waste is 
classified as hazardous waste because it can contain toxic elements such as, cadmium, lead and 
mercury. These elements have the potential to pollute the environment and damage human 
health if it is disposed off improperly. 

Although the current amount of electrical and electronic equipment in Tanzania is small, the 
influx of this equipment is increasing. To prevent E-waste from becoming an environmental and 
health hazard management is essential. Extensive literature research did not reveal the existence 
of formal E-waste management in Tanzania. 

The unknown situation led to the objective of mapping the current E-waste management 
system. The second objective in this research is to derive lessons for building capabilities for 
future E-waste management from experiences in Dutch and Tanzanian waste management 
systems.  
 
Research approach 

The emergence of an E-waste management system in Tanzania can be regarded as a 
transition from waste management system to a system that is equipped to handle E-waste 
specific problems. The Multi-Level Perspective (MLP) is used as the theoretical framework to 
analyse how dominant socio-technical systems are pressurised from developments outside the 
socio-technical system. In the MLP the socio-technical system (meso level) is the centre of the 
analysis, a network of actors, technologies and rules that are linked to each other. The socio-
technical system can become unstable by gradual developments in the so called landscape level 
(macro level), such as, population growth, urbanisation, or developments in other regimes such 
changing packaging material. If a socio-technical system becomes unstable it creates 
opportunities for radical innovations that emerge from the niche level (micro level), the level 
where radical innovation emerge. These developments could lead to a transition from one socio-
technical system to another which is better equipped to deal with the new situation. Such a 
transition does not happen over night, it is long term process of several decades and such a 
transition goes through several phases (pre-development, take-off, acceleration and 
stabilisation).  

 
Findings 

The mapping of the current E-waste management system in Tanzania showed that a formal 
E-waste management does not exist. The system is controlled by informal rules and E-waste is 
mainly stored in offices, garages and other places. There is a lack of awareness on the damage 
E-waste can cause to the environment and human health, however there are plans in the making 
to manage E-waste in the near future. 

The analysis of the transitions in the Dutch waste management systems revealed that 
environmental legislation has played an important role in transition from one dominant system 
to another. Legislation can only be effective if a government is able to enforce legislation. 
Informing the public on environmental and health hazards of improper waste processing 
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techniques resulted in behavioural change and in willingness to separate wastes at the source, 
which is very important in E-waste management. 

The analysis of the transition of publicly owned to privatised solid waste services in Dar es 
Salaam (Tanzania), revealed several constraints and opportunities for future E-waste 
management in Tanzania. The analysis showed that there is a lack of enforcement of existing 
environmental legislation in Tanzania, without enforcement illegal practices (habits) such as 
waste dumping will slowly change. The illegal dumping practice is partly caused by a lack of 
awareness of the damage E-waste can bring to the environment and human health, but also 
providing information to the people on the entire waste management system (responsibilities of 
actors for collection and processing of waste) can increase the participation, which is essential 
to increase collection of waste. Opportunities in the solid waste management system lie in the 
possibility of local recycling of easily accessible plastic and metal fractions, but constraints lie 
in the fractions that contain toxics for which local solutions are not yet available. 
 
Implications 

In the near future E-waste management will be necessary in order to cope with the increasing 
amount of E-waste. The analyses have revealed several areas that are of importance in E-waste 
management: 

• Tanzania should focus on the enactment of the new waste management plan, this should 
provide a guide for the transition toward E-waste management in Tanzania. 

• Environmental legislation should address the fact that E-waste is not allowed to be 
disposed off as landfill. 

• Creating awareness on the damage of unsustainable E-waste disposal techniques can 
bring to the environment and human health among the actors could stimulate that it is 
handed in at to be developed collection points.  

• The recycling industry in the SW management system is still in an early stage of 
development, this has implications for which fractions can be recycled and which 
cannot. 

The focus should be on learning from experiences and use these to build an E-waste 
management system. The E-waste management system develops along a undefined trajectory 
towards the set goal of the transition. 
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Chapter 1 Introduction 

Waste Electrical and Electronic Equipment (WEEE), in short E-waste, is one of the fastest 
growing waste streams. In 2005, 8% of municipal waste was E-waste (Widmer, et.al., 2005). E-
waste is also classified as hazardous waste because it contains toxic elements such as: cadmium, 
lead and mercury. These elements have the potential to pollute the environment and damage 
human health when it is improperly disposed off (dumping, burning, poor recycling techniques, 
etc.).  

These pollutants in E-waste have resulted in specific regulation in the Netherlands (and the 
European Union) on management of E-waste. E-waste must be collected (collection targets) and 
recycled. The present thesis maps the current situation in Tanzania, where formal E-waste 
management is not present. With analyses on how E-waste management emerged in the 
Netherlands and how the solid waste management in Dar es Salaam (Tanzania) developed in the 
last 30 years, the present thesis will point out obstacles and possibilities for future E-waste 
management in Tanzania.  
 
Outline of chapter 

This chapter presents the research on the current situation regarding E-waste in Tanzania. In 
section 1.1, the problem related to E-waste is sketched out and especially what this means for E-
waste in Tanzania. In section 1.2, the objectives of the research are discussed, followed by the 
research questions in section 1.3. In section 1.4, the relevance of this research is explained for 
Tanzania, and what this research adds to the existing literature. The delineation of the present 
research is explained in section 1.5, together with the methodology and data collection methods. 
Finally the chapter ends, section 1.6, with the structure of the thesis. 
 

1.1 Problem definition 

According to research (ICT-Milieu, 2008) 18,5 kilogram of E-waste is produced per capita 
each year in the Netherlands. Of which 14 kilogram is recycled in the Dutch E-waste 
management system. It is unclear where the remaining of E-waste ends up. 

However not all E-waste is useless, especially computers, which are often donated to non 
governmental organisations (NGO) that in turn can export them to schools in for example 
Tanzania, Uganda and/or Kenya (foundations such as ViAfrica and Close the gap). However a 
computer system does not have eternal life, and eventually it will enter the E-waste stream in 
these countries. There is one major difference between the E-waste situation in countries such as 
Tanzania and the Netherlands: E-waste processing techniques in Tanzania are not able to handle 
E-waste in a sustainable manner that limit and/or prevent environmental pollution and risks to 
human health. “Developing countries have growing amounts of their own domestic E-waste 
with virtually no formal infrastructure to deal with it. They also import used e-products from the 
rich world for re-use and repair, which end their lives as E-waste in places with no formal 
facilities for their recycling” (Manomaivibool et.al., 2007, p1). 

NGO’s such as ViAfrica have encountered this problem with E-waste in developing 
countries. A sustainable solution for the E-waste generated from their projects in Tanzania was 
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not available locally. Currently ViAfrica is storing obsolete and broken computer systems from 
their projects on their own premises, but storage capacity is limited.  
 The influx of Electronic and Electrical Equipment (EEE) in Tanzania is increasing, there are 
more than nine million mobile phones, computer usage is increasing, TVs are becoming more 
common (Internet source: CIA world fact book). E-waste will become a serious problem in the 
next few years if Tanzania does not build new capabilities in its existing waste management 
system. To be able to derive lessons for building capabilities to handle E-waste, it is first 
necessary to map the E-waste management system Tanzania, the actors and networks, the 
technologies used in E-waste management and the relevant legislation that exist. Secondly, an 
important issue in E-waste management is estimate the scale of the E-waste problem in order to 
develop solutions in E-waste management that are suitable to the local circumstances in 
Tanzania (Huisman et.al., 2006). 
 

1.2 Research objective 

It is generally assumed that a formal E-waste management system does not exist in Tanzania 
(Personal communication: ViAfrica, 2008 & Manomaivibool et.al., 2007), however the exact 
nature of the existing situation in Tanzania is still unclear. A literature research did not reveal 
the current situation and the first objective of this research therefore was the following: 

 

• Create a map of the current E-waste situation in Tanzania in terms of technologies, 
relevant actors and networks, and regulations. 

 
The outcome of the initial objective (this is explained in chapter 4) provided new insights on 

the situation in Tanzania and this led to the second and central objective in this present research: 
 

• Identifying obstacles that could block the development of E-waste management, and the 
possibilities that already exist that can be used in future E-waste management. 

 

1.3 Research questions 

To analyse the first objective several research question are formulated: 

• Who are the key actors in the Tanzanian E-waste management system? 

• What technologies are used in Tanzania to manage (handle/process) E-waste? 

• What policies, laws and regulation are in place in Tanzania related to E-waste? 

• What is the scale (amount) of the E-waste problem in Tanzania? 
 

To identify obstacles in waste management the following questions were formulated: 
• What lessons can be learned from experiences in the development of the Dutch E-waste 

management system? 

• What lessons can be learned from experiences in the development process of the solid 
waste management system in Dar es Salaam? 
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What is meant by learning from previous experiences is based on the fact that development of 
such complex socio-technical systems goes paired with institutional, technological, and 
organisational problems that need to be tackled in a transition from one stable situation to 
another. 
 

 1.4 Relevance of research 

An analysis of the socio-technical E-waste system in a developing economy in a country 
such as Tanzania is not often researched. However the increasing use of EEE in Tanzania will 
result in more and more E-waste. Due to the toxic content of E-waste it is essential to use 
sustainable techniques to prevent damage to the environment and reduce public health risks. 
Even if formal E-waste management does not exist in Tanzania, it still is managed in an 
informal system, which possibly consists of unsustainable processing techniques. The present 
thesis will analyse what obstructions can occur during the development of waste management 
systems. The present thesis will also try to reveal opportunities for future E-waste management 
in Tanzania. To analyse these transitions in waste management systems the present thesis will 
use a theoretical approach. 

The theory of transition management has been used in analysing transitions in waste 
management system in the Netherlands (Parto, et.al., 2007) and Germany (Hafkensbrink, n.d.). 
In the present thesis the trajectory of these transitions are analysed with the Multi-Level 
Perspective theory that provides a clear picture of which developments are exogenous and 
which are endogenous and at which level in society (macro, meso, mircro) these developments 
occur. This research uses these analyses to indicate where constraints and possibilities lie to 
help Tanzania in the transition from informal E-waste management (which is embedded in the 
waste management system) to formal E-waste management. This theoretical framework 
provides a scientific basis to analyse transitions in the Tanzanian waste management system, 
which provides conclusions and implication for the emergence of E-waste management in 
Tanzania. 
     

1.5 Research approach 

1.5.1 Delineation of research 

 Due to a time constraint, three months, for the execution of the field work in Tanzania to 
map the current E-waste situation it was necessary to limit the research on several issues. The 
geographic boundary for the research is Dar es Salaam (DSM), Tanzania (see figure 1.1). DSM 
is the largest city in Tanzania with a population of approximately 3 million people, and it is the 
economic centre of Tanzania, where international organisations have their offices, where 
embassies and government bodies are housed and therefore it is the most likely area where the 
largest amount of E-waste is generated.  
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Figure 1.1: Map of geographical research area, Tanzania and Dar es Salaam 

 
The map of actors is divided into three groups: E-waste generators, policy makers and 

executors of waste management activities such as collectors and processors. A limitation is 
made in the group of E-waste generators, in the analysis of the actor group of household/single 
consumer is left out. The volume of E-waste generated at a single household is very limited, 
volume creation at E-waste generators such as government bodies, educational facilities and 
firms is much higher, and therefore large E-waste generators have priority. In the present thesis 
only large E-waste generators are mapped such as government bodies, firms, and educational 
facilities. 

A second delineation in actor choice is based on the type of E-waste they generate. There are 
10 different categories of E-waste, and each category accommodates a variety of appliances 
(chapter 3). The actors visited for interviews and site visits mostly produce E-waste from 
computer systems, and other grey goods (term is explained in chapter 3) because of two 
important reasons (Huisman, 2003 & Zhou, 2007).  

a) First the computer covers all important recycling problems namely: TVs, PCBs, large 
plastic parts and metals. 

b) Second the potential of waste from PC’s is huge due to the weight of computer and the 
fast obsolescence due to rapid improvements in technology. 

 
 The second part of the research, the analysis of the development of socio-technical waste 
systems in the Netherlands and Tanzania is executed by analysing literature on the subject. The 
literature research is limited by the availability of information that is needed for the analyses 
with research framework, the Mulit-Level Perspective and Transition Management (explained 
in chapter 2). 
 A limitation of the analysis on the solid waste management system in Dar es Salaam is 
caused by the small number of authors that have researched the situation. Most of the research is 
performed by five (Mbuligwe, Kasenga, Kaseva, Ali and Kironde) authors who often refer to 
each other’s research and data. 
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1.5.2 Methodology of data collection  

 Mapping the current E-waste situation in Tanzania, the first objective in this research, is 
realised through first identifying relevant actors in an E-waste management system through 
literature research, and second through (unstructured) qualitative interviews following several 
topics that include: 

• Management of E-waste in their organisation 

• Awareness (legislation, management, dangers, information, etc related to E-waste) 

• Common practices 

• Collection of E-waste 

• Role of actors in an E-waste system (responsibilities of actors) 
 
These interviews were held with actors in Tanzania (Dar es Salaam and Moshi) between 1st 

of June 2008 and 31st of August 2008. Among the interviewees were government bodies, firms, 
charitable foundations, educational facilities, retailers and waste recyclers (the list of 
stakeholders that contributed to the field work in Tanzania is presented in appendix I). A 
number of these interviews were combined with site visits of recycling facilities, computer 
repair shops, and computer facilities and storage rooms at educational facilities.  

Quantitative data necessary for estimating the scale of the problem are partly gathered 
through the interviews, but most data are collected through desk research using statistical data 
on the amount of EEE in Tanzania. Desk research was necessary because official statistics 
(from the Statistical Bureau of Tanzania) is outdated or does not exist.  
  The information used to realise the second objective of this research is collected through 
extensive literature research on the developments in the socio-technical waste systems in the 
Netherlands and Tanzania. 
 The Dutch and Tanzanian socio-technical waste systems have undergone major changes in 
how waste was managed (collection, transport and processing). These changes are analysed 
using historical literature, the developments of policies, laws and regulation through time, the 
technological innovations in these periods and the consequences for the socio-technical waste 
systems caused by exogenous developments.  
  
 

1.6 Report outline 

The outline of the report is illustrated in figure 1.2, the arrows represent thread of the report. 
Chapter 2 acts as a framework for chapter 4, 5 and 6, and these chapters refer back to chapter 2. 
The dashed arrows that lead from chapter 3 illustrate that chapter 4, 5 and 6 refer to chapter 3 
for technological discussions on the specifics of E-waste. 

 The report starts with the introduction of the theoretical framework in chapter 2. The 
theories used are discussed: the processes of socio-technical transitions, the various influences 
on a socio-technical system (exogenous and endogenous) and details of what changes in a 
socio-technical system entail.   
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Chapter 3 is a supporting chapter, as indicated in figure 1.2 with the dashed arrow. The 
content of the chapter explains what E-waste is, its different categories and how it is processed 
in developing countries and the Netherlands. It discusses the importance of sustainable E-waste 
management, and the technologies used to recycle E-waste. 

In chapter 4 the outcome of the field work is presented. It describes the initial objective of 
this research according to the theoretical framework of chapter 2: the map of the current E-
waste situation in Tanzania. The outcome of this analysis has led to the emergence of the second 
objective. 

The emergence of an E-waste management system in the Dutch waste sector is analysed in 
chapter 5. It provides essential insights in how such a transition (emergence) may be triggered 
and how the Dutch have created a system where E-waste is managed in a sustainable manner. 

Because the differences between Tanzania and the nethelands are huge in terms of culture, 
economic growth, welfare, etc. a similar analysis as in chapter 5 is performed on the transition 
towards privatised solid waste services in Dar es Salaam, to understand what problems occured 
in this transition.  

In chapter 7 the conclusions from chapters 4, 5, and 6 are briefly discussed followed by a 
section on constraints and opportunities for successful transitions of socio-technical systems in 
waste management and then implications for a transition to sustainable E-waste management in 
Tanzania. 

Chapter 4:

Mapping the current

socio-technical regime

in ewaste management

Chapter 5:

Analysis of 

socio-technical transitions

in Dutch waste mangement

Chapter 2:

Theoretical Framework

Transition Management and

Multi-Level Perspective 

Chapter 6:

Analysis of

socio-technical transitions

in Tanzanian waste management

Chapter 3:

Technological 

aspects of

ewaste and

ewaste management

Chapter 7:

Conclusions

and

Implications

 
Figure 1.2: Structure of report 
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Chapter 2: Theoretical framework 

This chapter discusses the theoretical framework that is used to analyse the waste 

management systems in Tanzania and the Netherlands. The framework consists of a 

theoretical approach on transitions of socio-technical systems. A transition is defined as, “a 

social transformation process in a society or complex subsystem of society changes in a 

fundamental way over an extended period of at least one generation (25 years or more)” 

(Loorbach, 2000, p1) 

Examples of transitions are: the transition from wind power to steam power in the shipping 

industry (1780 – 1914), or from coal to gas as fuel for the supply of heat in housing. 

In this thesis, transitions from one socio-technical systems to another are explained by 

using the Multi-Level Perspective (MLP), section 2.1. There it is explained how the 

developments in the three levels (macro, meso and micro) can reconfigure an existing socio-

technical system. Different phases in Transition Management are discussed in section 2.2. In 

section 2.3 the framework to map the current E-waste management system in Tanzania is 

introduced, using three key elements that are derived from the Systems of Innovation and the 

MLP approach. Finally the method that is used to visualise sustainable development in waste 

management is described, The Lansink Ladder, which classifies waste processing techniques 

according to their environmental impact.  

 

2.1 Multilevel perspective 

A transition is influenced by various kinds of developments in society. These influences 

occur in different levels of the MLP. In the meso level (regime, section 2.1.1) small 

incremental developments occur which have little effect on the stability of the existing socio-

technical system. At the macro level (landscape, section 2.1.3) changes at the societal level 

pressurise an existing socio-technical system, causing the socio-technical system to become 

unstable. The developments in the landscape can also create opportunities for innovations 

generated in the micro level (niche, section 2.1.2) that could further disrupt the socio-

technical system stability. In figure 2.1 the three levels are presented as the Multi-Level 

Perspective.  

 

Figure 2.1: Multi-level perspective on transitions 

(Source: Geels, 2004) 
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 How a transition starts and evolves along an undefined trajectory is based on insights 

from evolutionary economics and technology studies (Geels, 2002). The MLP is based on 

two different views on (technological) evolution. First evolution as ‘variation and selection’: 

where variation refers to radical innovations which emerge in the niche. The success of an 

innovation is eventually determined in the selection environment, the regime. In the second 

view evolution is defined as a process of ‘unfolding and reconfiguration’ (Geels, 2002). The 

process of unfolding can be defined as creating ‘new combinations’ (Schumpeter, 1934, 

p.66, from Geels, 2002), resulting in new paths and trajectories. The reconfiguration 

processes is the result of the understanding of the changes in the regime caused by this 

‘unfolding’ process. The elements (discussed in section 2.1.1) in the regime need to find 

their new place. 

Innovation can either be incremental or radical. Incremental innovations occur within a 

stable regime, and such innovations have little effect on how the regime functions (in terms 

of use of technologies or how institutions regulate the regime). Radical innovations emerge 

in the niche, and the success of a breakthrough is very limited because, for example, they do 

not match the needs, expectations, rules, etc. of the existing regime. The stability of a regime 

is largely determined by the acceptance of the rules by the actors. Opportunities for radical 

innovations occur when the regime is confronted by problems and tensions that loosen the 

regulation in the regime, or in other words affect the routine-based behaviour of actors.  

 An existing dominant regime may be weakened and made susceptible to transition 

through changes at the landscape level. Changes at the landscape can create pressure on the 

dominant regime and open up possibilities for inclusions of innovations from the niche. An 

existing regime can be reconfigured by developments that originate at different levels and 

reinforce each other. 

 

2.1.1 Regime 

The regime level is at the heart of the MLP theory. It is the level of a socio-technical 

system such as the waste management system, where institutions in the form of dominant 

practices and habits of actors and formal rules embedded in actor practices and relative 

stable technical systems provide structure and stability to future technological development. 

The route of this socio-technical trajectory toward a transition is however not determined by 

these elements (Raven, 2005). There is not one route that leads to the eventual goal of a 

transition, the route can be adjusted by a multitude of developments. 

Figure 2.2 presents the three interrelated elements in the socio-technical regime. The 

arrows represent that technology and knowledge are embedded in actor practices: 

technologies do not work on their own but through the activities of actors in the networks. 

Actors act according to a set of institutions, but they also produce these institutions in a more 

gradual process. Institutions are also embedded in technologies not only in actors, for 

example a technology can contain ideas that can constraint or enable human relations. 
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Technologies itself restrain institutions by providing the material conditions within which 

institutions are shaped (Geels, 2004). A change in one of the elements (as presented in figure 

2.2) affects a complete regime, because the elements are linked to each other. Actors are 

related to other actors, technologies and knowledge is embedded in actors and institutions 

are used and developed by actors. 

Actors and 

Actor groups
Technology

Institutions

 
Figure 2.2: The interrelated elements in the socio-technical regime. 

(Source: Geels, 2004) 

 

 These elements need to find a new balance when major changes occur in the socio-

technical regime. The process of restoring balance leads to a new configuration of the socio-

technical regime in the form of novel and hybrid (combinations of the old and new) 

institutions, technologies, knowledge, user needs and preferences (Leersum, 2009). This 

reconfiguration of the socio-technical regime is referred to as a socio-technical transition.  

  

2.1.2 Niche 

 The niche level is the place where radical innovations are generated. These do not 

compete in the ‘normal’ market situation of the socio-technical regime, because they often 

have a low performance in the beginning of their development, and this makes it difficult for 

them to effectively compete in the ‘normal’ market (Eijck, 2007). The niche is a place that 

serves as an ‘incubation room’ for radical innovations (Scholt, 1998, from Geels, 2002).  

 A niche can be defined as: “a loosely defined set of formal and informal rules for new 

technological practice, explored in social experiments and protected by a relatively small 

network of industries, users, researcher, policy makers and other involved actors” (Raven, 

2005, p.48). A niche has two characteristics: First the niche operates in an environment that 

is protected financially by subsidies and/or organisationally by technical or other assistance. 

Secondly market share and stability are low because few people have adopted the technology 

and unclear rules of the technology create an unstable environment to operate in (Raven 

2005). 
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 There are three processes that take place in a niche that can determine the success of 

innovations (Raven, 2005), namely: 

a. Learning processes take place (learning by doing, using and interacting). These 

processes lead to technological developments, infrastructural developments, new 

user preferences and so on. 

b. There is room to build social networks which support innovations, for example the 

network in waste management systems, for example: user – collector – recycler – 

government relationships (Kemp, 1998). 

c. The formation and stabilisation of expectations. 

 
Figure 2.3: Linkages between internal niche processes 

(Source: Geels & Kemp, 2000) 

 

 Figure 2.3 shows how the different niche processes influence each other in a niche. The 

outcome of learning processes and the formation of networks can change the expectations. 

Networks of actors become larger when innovations show promising results, and the results 

satisfy users. If expectations from technological innovations become higher it will also 

expand the network of actors, and this can results in more financial resources to be 

developed for further learning processes (Geels & Kemp, 2000, from Eijck, 2007). 

Eventually if a niche matures enough it can compete in the ‘normal’ market environment and 

even create new dominant technologies. 

 

2.1.3 Landscape 

The landscape refers to wider external factors that influence both regimes and niches. 

Geels (2002) defines the landscape as a set of heterogeneous factors: One can think of 

economic growth, population growth, urbanisation, environmental problems, cultural and 

normative rules. Kemp and Rotmans (2005) describe the landscape as background variables 

that have an impact on technological innovations, but are themselves not influenced by niche 

or regime developments on the short or mid term (Markard, 2008). In the present thesis the 

landscape developments are mainly related to the definition of Geels (2002). 

The landscape level directly influences the regime and niche level by defining the room 

and direction of change. A reconfiguration of a socio-technical regime is largely dependent 
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on pressures from the landscape: dynamics in the socio-technical regime and innovations 

take advantage of the instability induced in the regime due to landscape pressures. 

Landscape developments are gradual changes that occur over a longer period of time. 

These gradual changes can put enormous pressure on the socio-technical regime and creates 

opportunities for innovations. The socio-technical regime otherwise is a stable environment, 

where only incremental changes occur. Radical innovation can emerge from the niche level 

and react with the weakened regulation in the socio-technical regime (pressurised by 

landscape developments). After the reaction the socio-technical regime reconfigures itself. 

This process is presented in figure 2.4, it shows that developments in all three levels 

determine the trajectory of a transition.  

 

 

Figure 2.4: A dynamic multi-level perspective on technological transition 

(Source: Geels 2004) 

 

For the case of waste management systems, the most important landscape development 

are population growth, the changing material content of waste, industrialisation and 

urbanisation of societies, and also increased environmental awareness. These developments 

are discussed in more detail in chapters 4, 5 and 6. 
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2.2 Phases in Transition Management 

Phases of Transition Management are used to describe trajectory of socio-technological 

regime change. In the present thesis they are used to describe the socio-technical trajectories 

of the waste management systems of Tanzania and the Netherlands. 

A transition can be understood as follows: the development of a (radical) innovation to 

facilitate the replacement of a dominant socio technical regime. An existing socio-technical 

regime is in time replaced by a new socio technical regime, and this process is represented in 

figure 2.5. This process involves technological changes, but also changes in rules, habits and 

practices of actors in a society.  

A transition from one dominant system to the next is not a linear process because a 

transition is influenced by all kinds of external developments (as discussed in MLP). 

Societal transitions go through several stages, and the nature and speed differ in each of the 

stages of transition (Geels, 2002, Loorbach et.al., 2004, from Loorbach, n.d.), and this is 

shown in figure 2.5.  

 

 

 
Predevelopment 

Take-off 

Acceleration 

Stabilisation 

Established 

socio-technical 

regime 

Time 

Product 
performance 

& 
Indicator(s) 
for system 
changes 

Invading socio-

technical system 

 

Figure 2.5: The competition between an established and new socio-technical system, and the 

specification of the phases in a transition 

(Source: Geels & Kemp 2000) 

 

In the predevelopment phase, substantial changes are not visible, but there is a lot of 

experimentation. The key in this phase for the actors involved is to keep a broad view, 

keeping options open on how to reach the eventual goal of a transition. A diverse range of 

social actors need to be involved in the discussion on what their roles are in the transition 

process, and how they are able to participate. Technological and institutional experiments 

 Branch 
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need to be stimulated by the government for knowledge accumulation and to learn from 

problems and possibilities. 

In the take-off phase, the transition process starts, the state of the system begins to shift. 

The shift is caused by opportunities available due to an unstable socio-technical regime. 

Actors are mobilised from the perspective of the introduction of new technologies or 

institutions. 

In the acceleration phase, the new technology and/or institutions become more and more 

accepted by the actors in the socio-technical system. Changes in the system become visible 

through an accumulation of socio-cultural, economic, ecological and institutional changes 

that react to each other. Learning processes, diffusion of knowledge and technology and 

embedding processes take place in this phase. Embedding of processes means that actors 

involved develop routine-based behaviour (Geels, 2002).  

The stabilisation phase is characterised by the slowing down of the rapid changes in 

society, the time when balance between the elements in the regime and thus stability is 

restored. The actors again follow a set of well-articulated and accepted rules (Loorbach n.d., 

& 2000). The new dominant socio-technical regime has replaced the old socio-technical 

regime, the old socio-technical regime’s market share decreases because more actors out of 

this regime will join the new socio-technical regime. 

The dotted line in figure 2.5 represents a branch. This branch represents not the transition 

from one regime to another, but the development of a sub-regime that emerges out of a new 

(or existing) regime. An example is the waste management system where many different 

types of waste have their own socio-technical subsystem (solid waste, E-waste, medical 

waste, etc.). 

  

2.3 Regime Analysis  

Regime analysis is based on the concept of socio-technical systems, developed by Geels 

(2004) that in turn is based on the Systems of Innovation (SI) approach. Geels made several 

contributions to the SI approach which are discussed later in this section. The SI approach 

already broadened the scope in innovation studies from artefacts to systems and from an 

individual organisation to a network of organisations (Geels, 2004). 

 The SI approach consists of a network of organisations that are regulated according to 

institutions that influence their innovative behaviour and performance (Lundvall, 1992, 

Nelson, 1993, from Mytelka, 2000). A general definition of the SI approach includes “all 

important economic, social, political, organisational, institutional and other factors that 

influence the development, diffusion and use of innovations within a sector, region or 

nation” (Edquist, 1997, p.14).  

In the present thesis the focus is on a specific sector within the national context of 

innovation. Breschi and Malerba (1997, from Malerba, 1999) developed a sectoral approach 

in the SI approach, where a group of organisations is active in a specific sector which 

generates and utilises technologies in that sector. In the present thesis the waste management 



 14 

system in Tanzania can be defined as a sector with all its organisations, institutions and 

specific technologies. 

There are some limitations, the SI approach has a strong focus on focus on the 

development of knowledge, but it pays less attention to the diffusion and use of technology, 

impacts and social transformations. Geels (2004) has made a number of contributions to the 

sectoral SI approach: 

• More attention is focussed on institutions, because the institutions are in some cases 

put in a ‘leftover category’ in SI analyses. It is very useful to explain how institutions 

play a role in dynamic developments. 

• The main focus of the SI approach is the functioning of the system, but it is also 

relevant to address the change from one system to another. The attention on 

dynamics, if there was attention, was normally focussed on the emergence of new 

technologies or industries (Geels, 2004), and not much attention has been given to the 

change of one socio-technical system to another. 

• Including innovations and the user environment in the definition of systems broadens 

the sectoral SI approach to a socio-technical system. The societal functions (e.g. 

transport, material supply, disposal, etc.) of technology and innovations become 

central. This indicates that the focus is also on functionality and not only on 

innovations. 

 

The socio-technical system, as shown in figure 2.2, is used in the present thesis to analyse 

the socio-technical regime; E-waste management system in Tanzania and the solid waste 

system in Dar es Salaam. The E-waste management system is mapped using the three 

elements of the socio-technical system: technologies, actors and institutions. The elements 

are discussed in the following sections. 

 

2.3.1 Technologies 

Technology is embedded in a social network of actors, but it is necessary to define what 

is meant by the term technology in the present thesis. Technology is seen as an element that 

without the interaction of actors and institutions does nothing or has no power (Geels, 2005). 

Technology is the tool to realise the set goals, in the case of a waste system the collection 

and processing technologies for waste.  

The focus in the present thesis is on waste management techniques. Waste management 

techniques are for example processing techniques such as: landfill, incineration and 

recycling and techniques used for collection of waste for example physical artefacts (trucks, 

handcarts, containers, bin/bags etc.) and collection schemes (door-to-door, collection points, 

etc.). The nature of these technologies is discussed in the chapters (3, 4, 5 & 6) that analyse 

the different waste management systems.  

Technology is also embedded in actors (Geels, 2002) in the form of knowledge to adapt 

older technologies to different conditions and the ability to create new artefacts. In waste 
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management system, knowledge is essential in order to set up the organisation of collection 

schemes for waste, infrastructural and logistics in transport of waste, etc. adapted to local 

circumstances. 

Waste management in developing countries like Tanzania has several constraints. One, 

there is a lack of technical expertise, which is essential in organising waste management. 

Two, the use of appropriate techniques for waste management are essential, for example; the 

use of trucks for collection is unsuitable in certain areas because there are too many 

unplanned settlements, which have narrow streets. A bottleneck in waste management in 

general is creating enough volume collection that justifies the investment for the use, or 

development, of more sustainable techniques.  

 

2.3.2 Actors and networks 

The actors in the socio-technical regime form a network. The actors are related to each 

other in waste management systems. Key actors in waste management are for example: 

waste generators, policy makers, waste service providers, waste processors, and others.  

Waste generators are defined as all actors in society, because all actors produce waste: 

government bodies, households, firms, individuals, etc. All these actors make use of the 

waste management system as recipients of waste services. Policy makers, responsible 

government bodies, are responsible for formal regulation on waste management (discussed 

in the next section). Waste service providers are the responsible actors for collection and 

transport of waste. Waste processors will deal with final disposal or recycling of wastes. 

All these actors are part of a network, they not only use technologies but also posses’ 

skills and knowledge to develop or adapt technologies to their needs. The network of actors 

is capable of combining expertise into new solutions. The knowledge is embedded in actors 

and technology, but learning is difficult to map. It is for example possible to measure 

expenditure on education in a country, but this says nothing on what is learnt on the job. 

 

2.3.3 Institutions 

The institutions can be divided into formal and informal institutions. Formal institutions 

are more visible than informal institutions. Informal institutions shape the behaviour of 

organisations: examples are customs, traditions, work norms, norms of cooperation, habits, 

etc. Formal institutions are laws, patent laws, government regulations, and other codified 

regulations. The function of these institutions is that they regulate the relations among actors 

in the regime.  

The differences between informal and formal institutions must be taken into account in 

regime analyses (chapter 4 and 6). The institutional set-up affects the pattern and content of 

communication among actors in a regime. Because innovations are mainly the result of an 

interactive learning process, institutions affect innovations.  
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Connections between institutions and innovation are present at different levels. Within 

firms institutions affect the relations between departments including R&D, production and 

marketing. In a market situation, it is the relation between the provider (firms) of technology 

/ artefacts / services and the recipient (consumers). The relation between government bodies 

and private firms is another level where institutions play a role, in the form of, for example, 

technology policies (Mytelka, 2000). 

Regulation and policies could be used to stimulate the innovative process. Formal 

institutions could play an important role in providing stability in a regime, or a relatively 

safe environment in the niche through subsidies. 

Informal institutions also play an important role in determining whether an innovation 

becomes successful or not. The habits or practices or actors in the waste subsystem could 

determine if an innovation is adopted or not.  

 

2.4 The Lansink Ladder 

As mentioned earlier in this chapter, transition management focuses on replacement of 

the established socio-technical regime by technological and institutional innovations which 

evolve into the new dominant socio-technical regime. In the present thesis, a transition 

would be focussed on replacement of technologies used in a waste management system. The 

new technologies must be more sustainable than their predecessors.  

The development of a transition becomes easier when the vision (goal) of regime change 

is shared by many actors in a socio-technical regime. To visualise what the goal of 

sustainable waste management should be, a tool was developed by Ad Lansink (1979). The 

reason why the tool was developed was the need for sustainable waste management in the 

Netherlands due to several landscape developments (discussed in chapter 5).  

The Dutch developed a policy tool to visualise goals in waste processing according to a 

ladder. The bottom of the ladder represents the least preferred option (dumping) and at the 

top the most preferred option (prevention) in waste management. The policy tool is called 

the Lansink Ladder, is illustrated in figure 2.6 in the form of a pyramid. The size of the 

quadrilateral/triangle for each technology represents its environmental impact in the figure. 

Prevention of waste is preventing or limiting waste production by reusing or reduction of 

waste at the source. Fewer raw materials are lost in extraction, production processes or the 

consumption of products by consumers and companies. Product reuse is, for example, the 

deposit system for beverage bottles in the Netherlands, where bottles are reused for the same 

purpose. Recycling means the reuse of the waste materials for other applications or products. 

In incineration with energy recovery, waste is used as fuel to produce electricity. This means 

that less gas, oil or cokes are needed to produce energy. Incineration without energy 

recovery and landfill are methods where waste materials that could be used for other 

applications are lost in the process. Illegal dumping is a method where no control exists in 

the process, it the worst kind of method to dispose wastes (Internet source: VROM, n.d.). 
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Figure 2.6: The Lansink Ladder. 

 

With this policy tool, it is possible to indicate on what level Tanzania is operating in its 

waste subsystem. It also provides a simple overview of what options could be favourable for 

future waste management, and what the final goal of socio technological transition in waste 

management is.  
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Chapter 3: E-waste and Processing Technologies 

The use of electrical and electronic equipment (EEE) has flourished in the recent decades 
and with that the quantity of specific EEE such as: mobile phones, computer systems, TVs, mp3 
players and many other devices. With the usage and number of EEE also the quantity of Waste 
Electronic and Electrical Equipment (WEEE, further referred to as E-waste) is growing. In 1994 
an estimate of 20 million computer systems became obsolete world wide, in 2004 this number 
had grown to over a 100 million systems and between 1994 and 2004, 500 million systems 
became obsolete (Widmer et.al., 2005). In the 27 member states of the European Union (EU27) 
between 8.3 an 9.1 million tons of E-waste was generated in 2005 (Huisman et.al., 2007). When 
we compare this to for example the amount of solid waste generated in only the Netherlands 
(approximately 9 million tons a year, (CBS, 2009)), the total amount of E-waste in the EU27 
seems small. 

In section 3.1 the definition of E-waste is explained. There are many types of EEE, that in 
turn are categorised in groups. In the next section, 3.2, it will be explained why the in 
comparison small amount of E-waste is in potential a huge risk to the environment and human 
health, and especially in developing countries such as Tanzania. The techniques used for 
recycling of E-waste in the Netherlands are discussed in section 3.3 together with common 
techniques used in developing countries. 

 

3.1 Definition of Waste Electrical and Electronic Equipment 

3.1.1 General definition of E-waste 

There are several definitions of E-waste developed by different organisations, in table 1.1 an 
overview is given. It shows that there is no uniform definition of E-waste, in the present thesis 
the term E-waste refers to the definition of the OECD. When a electrical powered appliance 
reaches its end-of-life, in this thesis it means either it is broken or obsolete, because if a product 
is obsolete for one actor it might still be valuable for another actor. 
 

Table 3.1: Overview of definitions of E-waste  

(Widmer, et.al., 2005) 
Reference Definition 

EU WEEE Directive  
(EU, 2002) 
 

 “Electrical or electronic equipment which is waste… including all 
components, sub-assemblies and consumables, which are part of the product 
at the time of discarding.” Directive 75/442/EEC, Article 1(a) defines 
“waste” as “any substance or object which the holder disposes of or is 
required to dispose of pursuant to the provisions of national law in force.” 

Basel Action Network 
(Puckett et.al., 2002) 
 

E-waste encompasses a broad and growing range of electronic devices 
ranging from large household devices such as refrigerators, air conditioners, 
cell phones, personal stereos, and consumer electronics to computers which 
have been discarded by their users. 

OECD (2001) “Any appliance using an electric power supply that has reached its end-of-
life.” 

SINHA (2004) “An electrically powered appliance that no longer satisfies the current owner 
for its original purpose.” 

StEP (2005) E-waste refers to “…the reverse supply chain which collects products no 
longer desired by a given consumer and refurbishes for other consumers, 
recycles, or otherwise processes wastes.” 



 19 

3.1.2 E-waste categories 

E-waste is categorised because there are many different types of EEE, the disposal of white 
and brown goods decree has divided EEE into 14 categories. The WEEE directive has limited 
the number of categories to 10 and generalised more on the material content of E-waste instead 
of the purpose of the EEE, the list is presented in table 3.2. In appendix II an overview is given 
of the appliances in each category.  
 
Table 3.2: E-waste categories according to the EU  

(Source: EU, 2002) 
No. Category Label 

1 Large household appliances Large HH 
2 Small household appliances Small HH 
3 IT and telecommunications equipment ICT 
4 Consumer equipment CE 
5 Lighting equipment Lighting 
6 Electrical and electronic tools (excl. large scale stationary industrial tools) E&E tools 
7 Toys, leisure and sports equipment Toys 
8 Medical devices (excl. implanted and infected products) Medical equipment 
9 Monitoring and control instruments M&C 
10 Automatic dispensers Dispensers 
 

3.1.3 White, brown and grey goods 

Besides the categorisation for labelling EEE, there is also a distinction between three groups 
of EEE according to established associations that are responsible for the collection and 
recycling for these groups of E-waste. We can define three groups: 

• White goods, which is the general term for household appliances such as, refrigerators, 
freezers, wash machines, dryers, airco’s, etc. 

• Brown goods, which is the general term for sound and video electronics, such as TVs, 
DVD players, Radio’s, Computers, etc. 

• Grey goods, which is the general term for ICT equipment such as computer, telephones, 
fax equipment, printers, scanners and copiers. The term used mainly in the E-waste 
recycling industry, because the appliances in this group usually fall under the brown 
goods. 

 
Within the brown goods category we can make a distinction between four subcategories. 

These categories are important because they cover the four major recycling problems in E-
waste. In table 3.3 these categories are presented. 
 
Table 3.3: Example product for brown goods subcategories  

(Huisman, 2003) 
Product Category Example products 

Plastic dominated  Portable audio 

Glass dominated  TVs, CRT monitors 
Metal dominated  VCR, DVD player, LCD projector 
Precious metal dominated  Cordless and mobile phones 
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3.1.4 Small and large E-waste 

There is also a distinction between ‘small’ and ‘large’ EEE. There is a distinction because 
large EEE is more likely to be collected (it does not fit in a bag/bin) compared to small EEE 
(which is easy to dispose off together with solid waste). Large EEE can be defined as, 
refrigerators, freezers, TVs,  wash machines, dryers, every appliance that does not fit easy in a 
household size garbage container. Small appliances are for example phones, mp3 players, 
laptops, DVD players, etc. 
 

3.2 Content of E-waste 

E-waste consists of many different materials and components of different shapes and size. 
The majority of the material content of E-waste is ‘harmless’ to the environment or human 
health. Over 97% of the material content is relatively harmless, but 2.7% of the material 
fractions in E-waste are pollutants (toxics) such as mercury, cadmium and lead, see figure 3.1. 

 

Metal - plastic 

mixture 4,97%

Cables 1,97%

Plastics 15,21%

Screens (CRT & 

LCD) 11,87%

Polutants 2,70%Others 1,38%

Printed Circuit 

Boards 1,71%

Metals 60,19%

 
 

Figure 3.1: Material fractions in E-waste 

(Source: Empa, 2005, form Widmer et.al., 2005) 
 

These toxics are very dangerous for the environment and human health. Exposure to some of 
these toxics can cause for example brain- and kidney damage (Puckett et.al., 2002) and 
pollution of the environment is a serious problem. The recycling problem is that the toxics can 
not easily be recovered. Special processes need to be applied to recover toxics in E-waste. In the 
EU27 there are facilities that are capable of processing the pollutants in E-waste. An overview 
of major hazardous content is provided in table 3.4. 
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Table 3.2: Major hazardous components in waste electric and electronic equipment  

(Source: Forssberg, 2003) 
Material and Composition Description 

Batteries Heavy metals such as lead, mercury and cadmium are present in 
batteries 

Cathode Ray Tubes (CRT’s) Lead in the cone glass and fluorescent coating cover the inside 
of panel glass 

Mercury containing components, such 
as switches 

Mercury is used in thermostats, sensors, relays and switches 
(e.g. on printed circuit boards and in measuring equipment and 
discharge lamps); it is also used in medical equipment, data 
transmission, telecommunication, and mobile phones 

Asbestos waste Asbestos waste has to be treated selectively 
Toner cartridges, liquid and pasty, as 
well as colour toner 

Toner and toner cartridges have to be removed from any 
separately collected WEEE 

Printed circuit boards In printed circuit boards, cadmium occurs in certain 
components, such as SMD chip resistors, infrared detectors and 
semiconductors 

Polychlorinated biphenyl (PCB) 
containing capacitors 

PCB-containing capacitors have to be removed for safe 
Destruction 

Liquid crystal displays (LCD’s) LCD’s of a surface greater them 100 cm2 have to be removed 
from WEEE 

Plastics containing halogenated flame 
retardants 

During incineration/combustion of the plastics halogenated 
flame retardants can produce toxic components 

Equipment containing CRC HCFC or 
HFC’s 

CFC’s present in the foam and the refrigerating circuit must be 
properly extracted and destroyed; HCFC or CFC’s present in the 
foam and refrigerating circuit must be properly extracted and 
destroyed or recycled 

Gas discharge lamps Mercury has to be removed 

 

3.3 Recycling techniques 

  

3.3.1 Developing countries  

 Recycling techniques used in developing countries can be indicated as very harmful for 
environment and human health. A research in China revealed that for dismantling E-waste 
common practices are, using tools such as, hammer, chisel, screw driver and even bare hands,  
for rapid separation of materials such as copper, steel, plastics, aluminium and printed circuit 
boards (Puckett et.al., 2002). 
 
Wiring 

Open burning is for example used to remove the insulation material from wiring in order to 
get easy access to the copper inside. The insulation material is in most cases PVC, or the 
insulation contains brominated flame retardants. Open burning causes serious contamination of 
air and soil by these pollutant materials, in figure 3.2a this process is shown. These materials 
highly toxic and cause severe health problems such as cancer. 
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Figure 3.2a: Open burning of wiring 

(Source: Holst, 2008) 
Figure 3.2b: Separation of 

copper yoke from CRT 

(Internet source: BAN) 

 
CRT 

The CRT is interesting due to the copper yokes at the back of the CRT’s. The removal of 
these yokes is done by breaking it off with a hammer, see figure 3.2b. The monitor glass 
contains lead, and it qualifies as hazardous waste according to the Basel convention (discussed 
in chapter 4). The copper yokes can be recycled however the glass is usually dumped elsewhere. 
The lead containing glass can cause for example water pollution. 

 
Printed Wiring Board (PWB) 

A common practice of informal PWB recycling is placing the PWBs onto a heated pan full 
of molten lead-tin solder until the components are removable. The components are then 
removed with hand-tools such as pliers. In this process the solder is also removed. The problem 
is the method used for removing the components, the fumes from the molten solder, without 
proper suction, is very bad for the health of the worker. 

Another process is the removal of precious metals, this is often done using a acid baths, the 
circumstances under which the acid is produced is shown in figure 3.3a. The acid mixture used 
is 25% pure nitric acid and 75% pure hydrochloric acid. The acid mixture is poured onto PWBs 
that are placed in plastic tubs, this is shown in figure 3.3b. The acid dissolves the precious 
metals (gold). The gold settles after several hours on the bottom of the tub, where it is recovered 
as a mud, dried and melted in to gold. 

Without proper protection for the workers and the environment this is a very harmful 
technology to recover the precious metals. 
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Figure 3.3a: Acid preparation process 

circumstances 

(Internet source: BAN) 

Figure 3.3b: Pouring of acid on PCBs 

(Internet source: BAN) 

 
Plastic recycling 

The technique used for plastic recycling is described in chapter 6. 
 

3.3.2 Dutch recycling techniques 

The majority of E-waste is recycled using the shredders and fragmentisers. For a number of 
products such as CRT containing appliances (TVs & monitors), refrigerators and freezers 
special recycling processes are required. First the general process of brown goods is discussed, 
together with the techniques for the CRT containing appliances. Further on in this section the 
recycling process for refrigerators and freezers is explained.  
 
Recycling of brown goods 

 The recycling process of brown goods and CRT containing appliances is shown in figure 3.4. 
The total process consists of several different processes: dismantling, shredding, magnet, eddy 
current, stoner, washing and sieving. Dismantling of the CRT containing appliances is a manual 
task, the CRT, housing, internal work, metals, and possibly batteries are removed for further 
processing. The front of the CRT is removed from the back because they are made of two 
different types of glass. The coating in the CRT is removed, either in a specialised shredder 
process in which the coating can be separated from the glass or it is removed manually by a 
‘vacuum cleaner’. The glass is shredded and needs to be cleaned because its still contains 
pollutants, and this is done in a washing process and the materials are sieved.  

For all remaining and other brown goods a shredder crushes the E-waste into small pieces so 
that the magnet can take out the Ferro metal parts. The shredder for the plastic housing only 
crushes the plastics in to small pieces before it is sent to the plastic recyclers. 
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Figure 3.4: Recycling process of brown goods and CRT containing appliances 

(Source: Huisman, 2003 & Internet source: NVMP, n.d.) 
 
The eddy current is used to separate the aluminium content in E-waste. The eddy current 

separator is a fast rotating magnetic rotor and is placed inside a non-metallic drum which rotates 
at a much slower speed. This produces flux variations at the surface of the drum, the drive 
pulley for the conveyor carrying the stream of mixed waste materials. As the conducting 
metallic particles are carried by the conveyor over the drum, the magnetic field passing through 
the particles induce currents in them. Because the shredded E-waste differs in shape and size, 
the current cannot flow within them in an orderly way. The currents tend to eddy around within 
them. The magnetic attraction induced in ferrous metals in a mixed stream is stronger than the 
eddy effect. Items containing steel, therefore, will stay magnetically attached to the belt. 
However, because this can cause vibration and excessive belt wear, magnetic separation of 
ferrous materials is best done before the mix reaches the eddy current stage. Eddy current 
separation is not confined to finding aluminium in mixed and laminated packaging waste. It can 
be used to separate the aluminium caps from recycled glass packaging or copper and brass from 
plastic materials (Internet source: European Aluminium Foil Association, n.d.). 

 
Figure 3.5: Principle of an Eddy Current separator 

(Internet source: Urangatang) 
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The stoner process uses an air stream to separate low density E-waste particles from the high 
density particles, the non ferro’s from the plastics. the non ferro’s parts of E-waste are sent to a 
specialised recycling facility (e.g. Umicore). The processes to recover the non ferro’s (gold, 
copper, lead, tin) are a very complex technology and huge financial investments are necessary. 
These processes are out of scope for this research, but in Appendix III a scheme of the process 
is shown. 
 
Recycling of ozone depleting substances containing products 

For refrigerators and freezer and other products that contain ozone depleting substances, the 
coolant and insulation foam need to be removed before the product is further processed. First 
the coolant is removed by puncturing the cooling for drainage and second the compressor, 
coolant circuit, trays and cables are manually removed. The shredding process that follows is 
executed in a sealed container that is injected with nitrogen to prevent possible explosions and 
compress the ozone depleting substances (CFCs). When the shredding process is finished, the 
nitrogen dust and containment is removed. The metal fractions are separated by magnetic and 
eddy current techniques, the insulation foam and plastics are filtered through sieving. The 
recovered ozone depleting substances are then incinerated at high temperatures to prevent 
environmental damage (Huisman et.al, 2007). 
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Chapter 4: Social-technical regime analysis: E-waste management 
system Tanzania 

 This chapter describes the socio-technical regime, or better the socio-technical sub 
regime of E-waste management in Tanzania. There is little known on the current status of 
the E-waste management system in Tanzania. To come up with a vision on the future E-
waste management system in Tanzania the current E-waste management system is mapped. 
 This chapter will attempt to answer, the following research questions presented in chapter 
one, namely: 
 

• What technologies are used in Tanzania to manage (handle/process) E-waste? 

• What policies, laws and regulation are present in Tanzania related to E-waste? 

• What is the scale (amount) of the E-waste problem in Tanzania? 
 
 The current E-waste management system is mapped using the regime analysis as 
described in chapter 2, where technologies, actors and networks, and institutions are 
interrelated in a regime. 
 The technologies used in E-waste management in Tanzania are discussed in section 4.1. 
The actors and networks are discussed in section 4.2. The different actors involved are: E-
waste generators, policy makers and actor involved in waste processing and collection 
techniques. The subsection on E-waste generators will also discuss the scale of the problem 
(caused by landscape developments) and how these actors handle E-waste. Institutions, 
section 4.3, that regulate the E-waste management system are discussed by dividing them 
into formal institutions and informal institutions. The chapter is ended with a conclusion, 
section 4.4, of the current situation on E-waste management in Tanzania. 
 

4.1 Technologies: End-of-Life options in the Tanzanian E-waste 
subsystem 

Technology in the socio-technical regime of E-waste management is either embedded in 
actors as knowledge, or artefacts used by actors. Technologies in the current E-waste 
management system in Tanzania are limited to three types: storage, recycling/reuse, and 
landfill. More environmentally sustainable methods do not exist in the Tanzanian E-waste 
management system. The different available options are briefly explained. 

• Storage: this means on-site storage of obsolete or broken electronic equipment in 
offices, garages, warehouses and closets, an example is shown in figure 4.1. Storage 
can be defined as an informal practice (institution) that is developed by the actors, 
based on knowledge they posses. The practice of storage is widely used because other 
‘technologies’ to handle E-waste are simply not available in the current socio-
technical regime. 

• Recycling of E-waste is a technique that is only used on a very small scale. The 
recycling industry in Tanzania can only handle two of the four major problems in E-
waste recycling namely: metals and plastics (more on this in chapter 6). The 
recycling of glass (CRTs & LCD) and electronic parts (PWBs) which have toxic 
content is not possible. The knowledge and financial resources are not available in 
Tanzania to start recycling these two major problems in E-waste. However, small 
scale reuse of electronic parts is done as spare parts in electronic repair shops. 
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• Landfill is part of the solid waste management system. All E-waste eventually ends 
up as solid waste because other final disposal solutions do not exist. The solid waste 
management system in Dar es Salaam is discussed in chapter 6. 

     
 

 

 
Figure 4.1: Storage of computers and monitors at ARDHI University 

 

4.2 Actors and networks 

The actors that are part of the socio-technical regime are categorised in three groups: E-
waste generators, policy makers and executers of waste management (collection, transport 
and processing). The executers of waste management are not present in Tanzania, at least not 
in a formal E-waste management system. Actors that do ‘manage’ E-waste in some way are 
discussed in subsections 4.2.1 and 4.2.2, on the other type of actors in the socio-technical 
regime. 
 

4.2.1 E-waste generators 

E-waste generators are all actors that use electrical and electronic equipment (computers, 
mobile phones, refrigerators, etc.). The generation of E-waste happens simply because 
electronic equipment brakes down or becomes obsolete. The problem of E-waste is still 
relatively small due to the ‘small’ amount of electronic equipment in Tanzania. However 
developments in information supply to actors and communication between actors result in 
increased usage of mobile phones, computers, TV’s and other electronic equipment. This 
will create more and more E-waste in the Tanzanian economy, and eventually causing larger 
environmental pollution and health risks. 

It is likely that actors will manage E-waste differently, because actors have different 
functions in a society. In the following paragraphs the actors are categorised in the following 
groups: government bodies, educational facilities, firms, and consumers. In each of these 
paragraphs first the scale of the E-waste problem is described, and secondly how it is 
currently managed. 

 
Government 

 A government is the body within a society or organisation that has the authority to create 
and enforce rules, laws and regulation. In the present thesis a government is referred to as a 
civil government that can be on international, national and local level. 
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For E-waste generation, all government bodies use electronic equipment and therefore 
produce E-waste. On the international level examples of government bodies are, embassies 
and organisations like the United Nations. On the national level examples of government 
bodies are: Ministries (19 in total, examples are, Health and Social Welfare, Education, 
Industry, etc.), Prime Ministers Office, Vice Presidents Office and the National 
Environmental Management Council (NEMC, which is an executive body). On the local 
level, examples are city councils and district councils.  

To answer the question on the scale of the E-waste problem, it is not clear what the actual 
scale of the E-waste problem is. A rapid assessment inventory executed in 2005 by the Vice 
President’s Office recorded the amount of electronic equipment in the offices at national 
government bodies, embassies, and UN offices in Dar es Salaam. This assessment gives 
some understanding on the scale of the E-waste problem. The amount of electronic 
equipment used by these actors was recorded at 40.089 pieces. Out of this recorded amount 
more than 6800 (17%) were obsolete or broken (VPO, 2008).  

The second and third research question concerns the management of the obsolete 
electronic equipment. In the present thesis government bodies are mainly large actors with 
high numbers of employees and relatively high amounts of electronic equipment. In general, 
these actors have ICT-departments. These ICT-departments manage supply and repair of 
electronic equipment within the organisation. According to the rapid assessment inventory 
three quarters of the obsolete or broken electronic equipment is stored in offices, garages, 
closets and warehouses (VPO, 2008). 

A large part of the electronic equipment becomes obsolete, and could in theory be given a 
‘second life’ through re-sale. Equipment at government bodies is publicly funded, and 
therefore managed by a department that specifically handles all equipment needed by the 
government body. This department will supply new equipment and phase out obsolete 
equipment1. The department is called a Board of Survey. A problem related to this 
department is that phasing out equipment is a slow process (bureaucratic) resulting in storage 
of equipment, not only electronic equipment but also for example furniture (Personal 
communication: Swai, 2008 & Mussa, 2008). The result is that in every office, obsolete 
computers and other office equipment is stored.  

However once electronic equipment is phased out the possibility for a second life of 
equipment can be realised through auctioning. Auctioning of obsolete electronic equipment 
gives not only financial advantages, but also the reuse equipment by repair shops that may 
use auctioning for acquiring spare parts. The downside of this long phasing out process is 
that the electronic equipment is mostly out dated and there is no control where these 
computers end up. 
 
Educational facilities 

In 2006, there were 33 facilities for higher education and universities in Tanzania, of 
which are 21 publicly funded and 12 privately funded (Internet source: Sarua, 2005 – 2008). 
The school system in Tanzania starts at primary education, followed by secondary education, 
and thirdly there is a possibility for technical colleges (Internet source: Tanzania 
government) and tertiary education.  

To research the scale of the E-waste problem and management of E-waste at educational 
facilities, three universities were visited, all publicly funded and situated in Dar es Salaam. 

                                                      
1
 Equipment at publicly funded organisations need a approval of a board of survey to be able to phase out equipment, 

this process is necessary to determine if it is justifiable to say that equipment is obsolete. 
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ARDHI University (environment, architecture, etc.), the University of Dar es Salaam 
(Bachelors, Masters and Doctoral Programs) and Muhimbili Universtity (health related). The 
scale of the problem is individually discussed later in this section. 

Each of these universities has its own ICT workshop, which in practice works similar to 
the workshops at government bodies. As the universities are publicly funded, they too need 
permission from a board of survey to auction, dispose or sell equipment. Because of the 
similarities it is not discussed further. 
 
ARDHI University:  

The scale of the E-waste problem at ARDHI University is relatively small in total 
numbers. There are at this moment 140 computers for the 1400 students enlisted at ARDHI, 
a ratio of one computer for every ten students. In the near future this ratio must be raised to 
one computer for every five students, a doubling in numbers (Personal communication: 
Gwido, 2008). The computer usage of staff members is discussed in general at the end of 
this paragraph. 

ARDHI University has a Department of Information and Communication Technology 
that also consists of an ICT workshop. At the ICT workshop a physical count of obsolete 
electronic equipment shows the following figures: obsolete monitors 50 and obsolete 
computers 60.  
 

University of Dar es Salaam:  
The University of Dar es Salaam is the largest educational facility in Tanzania. The 

number of students enlisted in the college year 06/07 was over 18000. The number of 
computer available for these students was not known, however if we use the computer to 
student ratio of ARDHI university, there should be approximately 1800 computers in use or 
stored.  

The hardware engineering department (ICT workshop) of the University of Dar es 
Salaam has 160 computers per year in repair, and the most common problem is the 
breakdown of the motherboard. This however does not say anything about the amount of E-
waste produced. Also at the University of Dar es Salaam 60 computers per year are phased 
out, however this figure seems to be quite low looking at the total estimation of computers in 
use (Personal communication, Mtuli, 2008). 
 

Muhimbili University:  
At Muhimbili University over 2200 students were registered in college year 07/08. Also 

here the number of computer available for the students was not available. Using the 
computer to student ratio of ARDHI University they should have about 220 computers in use 
just for the students alone. There was no possibility to visit the ICT workshop of the 
Muhimbili Universtity. 

 
The above only represents the usage of computers and other related equipment (printers, 

scanner, etc.) by students. A large part of electronic equipment is used by staff members of 
the universities, but data on numbers is not available.   

It is however possible to trace down the number of academic staff members in 
universities. On the three visited facilities the number of academic staff is estimated at 1400 
(Internet source: Sarua, 2005 – 2008). The computer to staff ratio is unknown, but a 
computer is nowadays an essential piece of equipment for academic staff members. The 
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frequent visits during this field research, especially ARDHI University, showed that all 
workplaces of academic staff member at least had one computer. A second observation 
showed that in most offices visited at the universities obsolete electronics (mostly PC’s, 
printers and monitors) are stored. Storage of obsolete electronic equipment is a common 
practice (informal institution and lack of alternate technological options). 
 
Firms 

Several types of actors are assigned to this category of E-waste generator. Firms are for 
example, importers of electronic equipment (new or second hand), retailers, internet cafes, 
banks, etc.  

To map the scale of the E-waste problem among firms it is necessary to physically know 
how much broken or obsolete electronic equipment is generated per year. A simple method 
would be to use import data of all electronic equipment. A physical count would be an 
enormous task. Estimating quantities would also be a wild guess, however what is clear is 
that usage of electronic equipment is increasing every day. This is shown in for example the 
emergence of increasing numbers of retailers of electronic equipment, internet cafes, and 
advertisement along main roads of large consumer electronics companies (Samsung, Philips, 
Nokia, Apple, etc.) and mobile phone providers. A few examples of the ‘scale’ of the 
problem and management of E-waste at firms in Tanzania: 

• Internet cafes are common in Tanzania, but an exact number is not available. 
Estimates range from 250 to a 1000 internet cafes in 2002 (Nnafie, 2002). Internet 
cafes are in most cases a simple room stocked with several computers. The visited 
internet cafes had a computer stock ranging from 10 to 30 computers. 

• There are many retailers that sell electronic equipment, only in Dar es Salaam there 
are more than seventy retailers that are related to computer equipment (yellow pages 
Tanzania). The data for equipment they sell (or import) is unknown. 

• NGOs like ViAfrica (2400 computers/year) and Close the Gap (10000 
computers/year) import computers for donation to schools, however how many of 
these NGOs are active is unclear (Personal communication, ViAfrica). 

• At for example banks (NMB, Barclays, etc.) and other firms (Personal 
communication: TMARK, Millinga 2008) that are highly dependent on good, reliable 
and fast computer systems replace their computer system sooner compared to other 
firms that only use them for creating documents. 

The obsolescence rate of computers in the Netherlands is about 3 to 5 years (Laureys, 2003), 
taking this into account the obsolescence rate of computers in Tanzania could be somewhere 
in the range of 10 years. 

The main practice for managing broken or obsolete electronic equipment is storage, 
similar to the actors already discussed. However a large firm (bank) has indicated (Personal 
communication: Poels, 2008) that they sometimes donate obsolete computer system to 
schools in Tanzania, which extends the life time of products and limits E-waste generation 
on a short term. One advantage compared to government bodies is that phasing out process 
takes little time, making computer system more valuable for donations, auctions, etc. 
 A retailer in electronic equipment has a somewhat different status, because the sold 
equipment with warranty. Depending on their size they will make use of an internal or 
external repair shop, these shops work in practice similar to the earlier mentioned repair 
shops. In the case of a large consumer electronics company, all E-waste produced at their 
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repair shop ends up at city dumpsites of Dar es Salaam (Personal communication, Bungala, 
2008). They simply have no other option than treating E-waste as solid waste. 

As mentioned most actors use electronic repair shops for servicing broken electronic 
equipment. The repair shop recycles/reuses a small quantity of E-waste by disassembling 
obsolete or broken electronic equipment for spare parts. Although this extends the life time 
of electronic equipment, the broken parts or useless remaining parts will usually end up in 
bags and bins originally intended for solid waste disposal. This process at the repair shops is 
presented in figure 4.2 in the socio-technical system of E-waste management in Tanzania.  

 

 
Figure 4.2: Management of E-waste (based on computers) in Tanzania  

(Source: Personal communication, Tanzania 2008) 
 

In some cases plastics and metal are sold to large industries (for example SIMBA Plastic) 
which use the materials in their production processes (Personal communication, Millinga 
2008). In any case this is very small scale recycling, but this could indicate that repair shops 
are willing to collect E-waste for recycling purposes. 
 
Individual consumers and households 

The population of Tanzania is estimated on approximately 41 million people. In potential 
this number of people could generate an enormous amount of E-waste. Statistics about 
electronic equipment in households and consumers is inaccurate. For example statistics 
about TV’s and radios in households are from 1997. The data available for computer systems 
stems from 2002. Only the data that is accurate and new is the amount of mobile phone 
subscriptions (2008). In table 4.1 an estimate is made of the amount of electronic equipment 
present in Tanzania. Appendix V shows the calculation of the amount of electronic and 
electrical equipment in Tanzania. 
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Table 4.1: Electrical and electronic equipment present in Tanzania  

(Internet Sources: CIA world factbook & APC Africa ICT Policy Monitor) 
Type of EEE 2009 estimate (x 1000) 

TV 1700 
Radio 16600 
Computer System 303 
Mobile Phones 9358 
Fixed Line Phones 165 

 
There is also no specific information on E-waste management practices of consumers and 

households. However a computer, TVs and other electronic equipment can be seen as a 
status symbol (Personal communication: Nyakirang áni, 2008), it represents a certain value 
and therefore disposal is a strange option for something that expensive. Households 
generally store electronic equipment (computers, TVs) even if it is worthless. 
 

4.2.2 Policy makers 

 Policy makers are the actors responsible for the creation and enforcement of formal 
institutions (rules, laws, regulation, policies) in the network. In this section, only responsible 
government bodies that are closely related to environmental and health issues are described. 
However, in the creation process of policies, more actors are generally consulted than 
government bodies alone. 

The creation process of a policy starts with a stakeholder analysis to indicate the actors 
that are affected by this policy. Once all stakeholders are identified a draft is written and 
stakeholders are invited to review the policy twice before it is finalised. After each review 
the policy is adjusted to fit the needs of the stakeholders better. After this process of 
reviewing is finished, the policy is finalised and brought to parliament for enactment 
(Personal communication, Swai, 2008). 

The rest of this subsection describes the role of a number of government bodies that are 
important in E-waste management in Tanzania. 
 

Vice President’s Office – Division of Environment:  
The VPO-DE is the coordinating body in the Tanzanian government for environmental 

issues. It is the ‘umbrella’ under which all ministries (all 26) fall under if it concerns issues 
related to the environment. Besides coordinating environmental matters in Tanzania it is also 
the representative of the Tanzanian government (via the minister of environment) in 
international conventions (Personal communication, Swai, 2008), like the Basel and Bamako 
Convention which is discussed in section 4.4. 

The Vice Presidents Office (VPO) – Division of Environment (DE) has the responsibility 
to limit environmental pollution by creating institutions that regulate the behaviour of actors 
in the Tanzanian society. In relation to E-waste, they should be the responsible actor for the 
existence of E-waste management plans. The following conclusion could be drawn from the 
analysis of the VPO and its role: E-waste is not mentioned as a specific waste type in the 
policies and regulations on waste management in Tanzania. Thus at this moment there is no 
formal regulation on how E-waste should be managed. 

But the VPO-DE are developing waste management plan where that includes E-waste 
management in the near future. This plan is discussed in section 4.3. 
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Ministry of Health and Social Welfare:  
The Ministry of Health and Social Welfare (MoH) is responsible for formulation of 

health related policies, and they exercise overall policy, planning and implementation on 
environmental matters that are related to health such as environmental pollution caused by 
waste. They are the source of policy guidance and advice regarding the overall 
environmental policy (EMA2004), the development of guidelines, acts and bills that are 
necessary for implementation of the environmental policy (Personal communication, Mussa, 
2008).  
 
National Environmental Management Council:  

The National Environmental Management Council (NEMC) is responsible for 
enforcement of environmental legislation, which is derived from the national policy. They 
play a key role in achieving compliance to the legislation. They monitor the quality of the 
environment and provide technical arbitration in the course of significant environmental 
impacts. They have the power to enforce pollution control. 
 
Local Authorities:  

Local authorities, like the Dar es Salaam City Council, are responsible for constructing, 
operating and maintaining economic, social and environmental infrastructure. They are 
responsible for local environmental policies and regulations. In addition they play a vital role 
in creating awareness regarding the dangers of environmental pollution and informing the 
public on their environmental objectives (EMA 2004).  
 

4.2.3 Executers 

In the present thesis executers are defined as the actors that physically execute E-waste 
management: collection, transport and processing. As mentioned earlier there is no formal 
institution that manages E-waste and the habits and practices of most E-waste generators 
(storage), result in the following conclusion: Formal E-waste management does not exist in 
Tanzania. 

Although there is small scale reuse of spare parts by repair shops and reuse (second life) 
of computers by for example schools, eventually all electronic equipment will end up as E-
waste. The only possible ‘solution’ at this moment is storage. Storage is limited to storage 
capacity eventually of the actor, the lack of storage capacity results in either mixing E-waste 
with solid waste or illegal dumping. The solid waste management system is analysed in 
chapter 6. 
 

4.3 Institutions 

A socio-technical system is regulated by formal and informal institutions. These 
institutions define obligations, responsibilities, habits and practices in the socio technical 
system of E-waste management.  

The informal institutions can be observed in the behaviour of people and organisations. 
By explaining the habits and practices of actors in the network, constraints in management of 
E-waste can be pointed out. 

Formal institutions provide information regarding national and international policies and 
regulation of E-waste management, the responsibility of each actor in the socio-technical 
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regime: enforcement of rules, compliance to rules, execution of collection and processing of 
waste, etc. 
 

4.3.1: Informal institutions 

Although there is no formal E-waste management system in Tanzania there is a socio-
technical regime that ‘handles’ E-waste. In this socio-technical regime the habits of actors 
are formed by practices and/or the perception on what a solution to deal with the problem of 
E-waste. What habits do actors have and what practices are used to deal with E-waste and 
are they aware of the dangers of improper E-waste processing techniques are subjects that 
are discussed in this subsection.  

Practices of actors to manage E-waste are based on the following informal institutions. 
First electronic equipment represents a certain value for actors, secondly because formal E-
waste management does not exist, the final disposal can only occur via the solid waste 
system, and thirdly there is lack of awareness among actors on the environmental pollution 
and health risks caused by improper E-waste. 

• Based on the first and second point the main practice for handling E-waste is the 
storage ‘technique’. This was also the outcome of the rapid assessment performed by 
the VPO-DE, explained earlier in the chapter.  

• All E-waste will generally end up as solid waste, as long as E-waste does not have its 
own collection and processing system. The main waste processing technology in the 
solid waste system is landfill or illegal dumping, the least preferred technologies in 
waste management (The Lansink Ladder, chapter 2, also see chapter 6). 

• The third point of lack of awareness among actors results in bad choices on E-waste 
disposal. Although some actors, governmental bodies, universities, NGO’s, electronic 
repair shops, and firms acknowledge that dumping of E-waste is not a proper disposal 
‘technology’. Their behaviour is based on knowledge of illegal solid waste 
management practices. None of the interviewed actors could indicate what the 
potential danger of E-waste is.  

 

4.3.2: Formal institutions 

The formal institutions related to waste management and environmental topics present in 
Tanzania do not cover management focussed on E-waste (for this reason they are absent in 
figure 4.2). There is however an environmental policy on the management to prevent 
environmental pollution in general. The government is also developing a management plan 
that involves specific E-waste management methods. Besides these national formal 
institutions, Tanzania also participates in international conventions that do regulate E-waste 
management between countries, such as, the Basel and Bamako convention.  
 

National 

 
The National Management Strategy and Action Plan (2008 – 2012) 

The Waste Management Strategy and Action Plan, which is still in the development 
phase, but will also include a plan to manage E-waste. The goal of this plan is to minimize 
environmental pollution and health risks that are associated with improper management of 
E-waste. This should be realised through stakeholder involvement on all aspects of E-waste 
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management: creating infrastructure for collection, recycling, enforcement of laws, creation 
of awareness, etc.  The date when this new management plan will be implemented is unclear. 
 
National Environmental Policy: 

The national policy on environment places attention on several areas of concern including 
quality of land, water, preservation of wildlife and forests, environmental pollution. These 
areas of concern are applied in different sectors in the economy of Tanzania, e.g. tourism, 
fisheries, industry, water and sanitation, and many other sectors. Environmental pollution 
largely concerns pollution in urban areas which affect health and environment. However in 
the national policy, E-waste is not discussed specifically, but it could be addressed in the 
point on environmental pollution, because E-waste has toxic content (see chapter 3).  
 
Environmental Management Act 2004: 

To manage, implement, enforce and achieve compliance, with the national environmental 
policy, the Environmental Management Act 2004 (EMA2004) was created. In the 
EMA2004, E-waste is once again not mentioned as a separate category but may be treated 
under solid waste. The other option is that it may fall under hazardous waste management. 
However for this, E-waste must be classified as hazardous waste which it still isn’t. In this 
scenario every generator of E-waste becomes responsible for its disposal, creating enormous 
pressure on the actors responsible for enforcement (lack of capacity). 
 

International 

Tanzania participates in two important international conventions on the control of trans-
boundary movement of hazardous wastes. The first convention that is discussed is the Basel 
Convention on control of trans-boundary movement of hazardous wastes and their disposal, 
which is adopted world wide (except the US). The second convention is the Bamako 
convention which controls trans-boundary movement of hazardous wastes to Africa and 
between countries in Africa. 
 
The Basel Convention: 

The Basel convention was adopted in 1989 and entered into force in 1992. It is an 
international treaty designed to minimise the movement of hazardous wastes between 
countries. In 1995, a ban was installed that prohibits all exports of hazardous wastes from 
member states of the OECD countries, the EU and Liechtenstein to all other countries, such 
as Tanzania. In this treaty, E-waste is considered as a hazardous waste. However, under the 
Basel convention, it is possible to move E-waste out if a country lacks adequate technical 
capacity to deal with E-waste domestically (which applies to Tanzania as well).  

The exporting country must be sure that the destination country will treat the waste in an 
environmentally sound manner (Puckett et.al., 2002). The Basel convention is also intended 
to assist the less developed countries in environmentally sound management (ESM) of 
hazardous wastes (article 10 of the Basel convention). This means cooperation in improving 
and achieving ESM, make information available if requested, or through the transfer of 
technology and management systems (Basel convention, n.d.).  
 
The Bamako Convention: 

The Bamako convention is in design and language similar to the Basel convention, but it 
is stronger in prohibiting the trans-boundary movement of hazardous wastes because it does 
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not make any distinctions between hazardous wastes. The Basel convention does make 
distinctions, for example, radioactive waste is excluded from the scope of the convention. 
Although the Basel convention prohibited the export of hazardous wastes to Africa, the 
exports did not stop and this lead to the development of the Bamako convention. Hazardous 
waste is defined in annex I of the convention, and under this definition E-waste is considered 
hazardous.  

The Bamako Convention is a treaty that prohibits the import of hazardous waste into 
Africa and controls the trans-boundary movement and management of hazardous wastes 
between countries in Africa.  

Trans-boundary movement is allowed between countries if both have been notified of the 
movement and both have agreed to the movement, explained in article 6 of the Bamako 
convention. This article gives the importing state the authority of denying the movement, 
and requesting additional information, and the state of export shall not allow the trans-
boundary movement before it has received written consent of the state of transit. 
 

In summary, the formal institutions discussed in this section do not control national E-
waste generation and processing, but the Tanzanian government is developing E-waste 
management plans. These plans can be of great importance for creating of collection 
schemes for E-waste and the development of sustainable processing techniques (reuse, 
recycling). It develops routine-based behaviour of actors, which result in a more stable 
socio-technical regime. The international conventions prohibit trans-boundary movement of 
hazardous wastes. The Basel and Bamako convention consider E-waste to be hazardous 
(definition of hazardous wastes). The conventions show one weakness, electronic equipment 
if still operational is not considered E-waste, but the import of for example Pentium I 
computers and old CRT monitors can be considered trans-boundary movement of hazardous 
waste.  
 

4.4 Conclusion 

The main conclusion that follows from the socio-technical regime analysis of the current 
E-waste management system is: A formal E-waste management system does not exist in 
Tanzania. 

There is an informal E-waste management system based on informal institutions, habits 
and practices, of actors, a schematic representation was presented in figure 4.2. The most 
common practice of handling E-waste is storage in offices, garages, warehouses, closets, etc. 
This common practice is limited by storage capacity and cannot be considered a final 
solution to the problem. Eventually all E-waste will be treated as solid waste. E-waste 
treated as solid waste generally means that it is either sent to the city dumpsites as landfill or 
it is illegally dumped. The network of actors involved in the solid waste system is presented 
in figure 6.3 of chapter 6.  

A second problem in the socio-technical system is that there is a lack of awareness among 
actors on environmental pollution and health risks caused by improper E-waste management. 
Making actors aware of these problems would create involvement and greater participation 
in an E-waste management system. 

Governmental bodies recognise that E-waste management is necessary in the near future. 
The problem at this moment is small but the increasing usage of electronic equipment in the 
Tanzanian society (mobile phones, computers, TVs, etc.) caused by landscape developments, 
result in increasing amounts of E-waste that needs management because of its toxic content. 
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The Tanzanian government is developing a National Waste Management Strategy and 
Action Plan that also entails E-waste management plans and recognizes the environmental 
pollution and health risks improper management. 

The absence of a formal E-waste management system that has collection schemes, 
provides transport, and has the capacity to process E-waste according to sustainable 
techniques (reuse, recycling, calls for the need of a ‘transition’ from the current socio-
technical regime to one that has these qualities.  

To gain an understanding of how to build an E-waste management system, what 
problems can occur, and what opportunities arise from waste management, the transitions in 
the Dutch (e)waste management system are analysed in chapter 5, and the development of 
the solid waste management system in Dar es Salaam is discussed in chapter 6. 
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Chapter 5: Socio-technical regime transitions in the Dutch waste 
management 

To understand how existing socio-technical regimes change or are replaced by a new socio-
technical regime, transitions in the Dutch waste system are described and how the Dutch E-
waste subsystem emerged. The transitions are discussed according to the three main elements 
involved in a socio-technical regime; technology, institutions and organisations. The specific 
purpose of this chapter is that it should give answer to the following research question:  
 

• What lessons can be learned from experiences in the development of the Dutch E-waste 
management system? 

 

The main data-source comes from secondary literature on the subject of the transitions in the 
Dutch waste and E-waste system. 

This chapter starts with a brief overview of the several transitions and institutional changes 
in the Dutch waste subsystem, according to the three levels used in the Multi-Level Perspective 
(MLP). The transition and institutional change towards the Dutch E-waste subsystem is also 
analysed using the MLP. How did the transitions start; what technologies and why they were 
introduced, what policies, regulation, laws, were used, and what changes in habits and practices 
of actors took place in transition (the emergence) of the current Dutch E-waste subsystem?  

In section 5.1 a short summary of the early transition, from informal waste management to 
centralised system of waste disposal, is described. What important development led to this new 
configuration of the socio-technical regime? In section 5.2 the second transition is described, 
from waste disposal to waste management, including which major landscape developments, 
innovations (technological and institutional) reconfigured the regime to waste management. 
From this the regime of waste management emerged a transition towards E-waste management, 
this is described in section 5.3. This chapter ended with a conclusion, section 5.4, on the 
implications of the transitions in the Dutch waste management system for E-waste management 
in Tanzania. 
 

5.1 Transition 1: from informal waste management to centralised system 
of waste disposal 

The history of Dutch waste management goes back at least 150 years. Back then, recycling 
was a common practice in the waste management system. Individual entrepreneurs collected 
glass, metals, old fabrics and organic waste, which they in turn sold to other entrepreneurs who 
reused the recyclables, and the organic waste served as fertiliser for land or used as food for live 
stock. It was a stable entrepreneurial system with little government involvement (Parto et.al., 
2007). The system came under pressure at the end of the 19th century by developments in the 
landscape level in the form of industrialisation, high economic growth, population growth and 
urbanisation. The first transition can be characterised by the government taking control of 
municipal waste collection and disposal. It is a transition from unregulated waste handling to a 
centralised system of waste disposal in the institutional sphere. The transition in processing 
technology is from informal recycling to landfill and the development of incineration. 



 39 

 

Niche innovations 

Landscape developments: industrialisation, urbanisation and economic growth 

Time 

Informal waste management system  

Government involvement, resulting in 
large scale landfill of waste  

Development of incineration techniques 
and waste transport   

Expansion of incineration techniques 
and remote landfill sites supplied by 
growing waste transport sector 

Centralised waste management system with 
operation of incineration plants and landfill 
sites  

1960  1920 1900 1850 

Predevelopment 

Take-off 

Acceleration 

Stabilisation 

Product 
performance 

& 
Indicator(s) 
for system 

change 

 
Figure 5.1: Transition from informal waste management to central government involvement 

 
The initial drivers for the transition were caused by landscape developments: urbanisation 

and economic growth, shown in figure 5.1 as the dashed arrows. These developments exerted 
pressure on the entrepreneurial waste system, by an increasing amount of waste through 
urbanisation and the demand for more consumable goods that resulted in new waste. 
Developments in other sectors, such as agriculture the introduction of chemical fertilisers 
weakened the demand for organic fertilisers. Because organic waste was the main source of 
income, this resulted in a withdrawal of private entrepreneurs out of waste collection and a 
decrease in waste collection amounts. The central government needed to get involved in waste 
management (collection, treatment and disposal). 

The take-off phase started with the involvement of the central government that led to 
centralised waste disposal system. Landfill was the main technique used for the disposal of 
waste, but this technique was not appreciated by the local population in the near vicinity of 
landfill sites. Resistance against landfill led to the emergence (in the niche) of incineration 
technology in 1912. Acceleration started with the emergence of more landfill sites located 
further from populated areas and incinerators, in 1918 innovation in incineration technique led 
to incinerators that generated electricity. The shortage of landfill sites nearby urban areas lead to 
the emergence of transportation operators. Their role was to transport waste to other areas where 
it could be processed (landfill or incineration). 

In the beginning of the 1920s the regime started to stabilise. Developments still occurred in 
the landfill (flaring and capturing gas) and incineration (electricity generation), but nothing 
seemed to have the power to influence the stability of the regime. 
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5.2 Transition 2: from waste disposal to waste management 

This transition can be characterised by the development from waste disposal to waste 
management, and management meaning collection, transport, and recycling, reuse and 
prevention of waste.  

The main driver in the start of this transition, the predevelopment phase, was economic 
growth (landscape developments shown with the dotted lines in figure 5.2). The growth of the 
Dutch economy resulted in an increase in consumption, and especially an increase in 
consumption of disposable goods. The use plastic as a packaging material lead to a dramatic 
increase of inorganic waste, and this resulted in large scale landfill. 

In 1972 the club of Rome and the oil crisis in 1973 raised the concern among the people of 
negative impacts of the increased consumption pattern, especially the limited supply of base 
materials (e.g. oil). Also the foundation of pressure groups such as Greenpeace increase public 
awareness on environmental issues. 
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Stimulation of sustainable waste processing 
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Figure 5.2: Transition from waste disposal to waste management 

 

As a response the Dutch government introduced regulation (Waste Substances Act 1977) to 
reduce waste volumes in general and to try to eliminate (or reduce) certain waste streams. The 
act defined the structure and procedures to limit the production of waste in different phases in 
the life cycle of products (e.g. the production phase and material composition of products, a 
reduction in use of packaging materials, to limit landfill and seek other waste processing 
methods). This act gave room for niche developments (shown in the lower part of figure 5.2 
illustrated with the arrows) for example: small scale recycling for glass and fabrics, and second 
hand stores. A niche development in the institutional sphere of waste management was The 
Lansink Ladder in 1979 (discussed in chapter 2), and became official policy in 1981. This can 
be seen as the take-off of waste management in transition. 
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By the end of the 1970s separate waste collection was more or less accepted, however there 
were still uncertainties due to the changing standards of recycling and the collection system. 
Organisations in the waste sector were careful to participate (invest) in waste management 
(excluding the government). To guarantee an active role of waste operators in the development 
and adoption of new waste practices the government used enforcement of law. 

The municipal waste collection services needed to change there routines, practices and 
structures to be able to adopt the new practice of separate waste collection and processing. Due 
to the changes municipalities resisted and this created opportunities for other actors, such as 
NGOs, and private businesses, to take over these new activities. 

New waste management (separate collection and sustainable processing) led to a change in 
perception among policy makers to take the long term (effects waste management on 
environment) into account. A long term vision was developed in the national environmental 
policy plan (NMP12, 1989) which contained a long term vision (15 year plus) on how 
environmental targets should be met. The NMP1 focuses on minimising waste, prevention of 
pollution, reuse and producer responsibility, and a packaging agreement was introduced to 
minimise waste from consumers and producers.  

The systematic collection of recyclables and organic materials was institutionalised by the 
1990s. The success of policies towards waste management is shown in figure 5.3, where landfill 
and dumping practices have decreased dramatically since more emphasis was put on separate 
collection and sustainable processing techniques such as recycling and reuse. 
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Figure 5.3: Total solid waste generation and used processing techniques. 

(Source: Senternovem & CBS) 
 
The transition towards waste management has accelerated since the beginning of the 1990s. 

The increased awareness of the public, caused by for example pressure groups and/or the 
increased information provision by the governments and media (e.g. Internet). They were 
willing to separate waste for recycling at the source such as, paper, glass, organic, and 
hazardous waste. In 1994 a law for the protection of the environment was enacted. This law 

                                                      
2
 Since the NMP1 the Dutch government has developed new plans, the  NMP4 was for example introduced in 2001 
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provides the tools for environmental law enforcement, such as: rules, environmental quality 
standards, financial compensation caused by damages to the environment by polluters, etc. 

An important change in the institutional sphere is the change in the perception of waste. 
Waste gradually changed from being ‘something that is no longer needed or wanted’ by 
individuals or organisations and primarily handled by municipalities, to an industrial sector that 
distinguishes between different fractions of waste in the waste stream and providing collection 
and processing services. Waste is now seen as a commodity, waste can be reused, recycled, 
and/or used for energy recovery.  

The increase in separate collection of solid waste fractions resulting in routine-based 
behaviour the actors in the waste management system, and the development and enforcement of 
environmental laws and policies, resulted in the stabilisation of the transition. This is shown in 
figure 5.4, which shows the increase in separation of waste by households.  
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Figure 5.4: Separated collection households 1985 – 2008 

(Source: CBS) 
 
More and more waste is reused and recycled by the industry, but the liberalisation 

(exogenous development) of the waste market can cause instability in the regime. The controls 
on waste management are being relaxed, and the single market in the EU, create opportunities 
for transporters to export waste against higher profits3 to countries where processing is on a 
lower environmental standard compared to that in the Netherlands.  

What is important to note, is the effectiveness of institutions in stimulating the development 
of sustainable waste management techniques such as recycling, reuse and prevention of waste. 

 

5.3 Transition 3: the emergence of an E-waste management regime 

 This transition is not characterised by a replacement of a regime, but as an addition to the 
existing regime, the emergence of a branch (explained in chapter two). The phases, 
predevelopment, take-off and acceleration are discussed, the stabilisation of the regime has not 

                                                      
3
 Processing costs in the Netherlands are higher compared the costs informer East European countries 
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yet occurred, because there are still many challenges that need to be tackled in the future such as 
‘leakage’ of E-waste from the management system, such as illegal dumping of E-waste in 
Africa4 or Asia. 
 

5.3.1 Landscape developments 

Developments in the landscape level exert pressure on an existing socio technical regime, in 
this case the existing waste management system. There are several changes in the landscape 
level that had an impact on the waste management system. These changes have contributed to 
the transition towards an E-waste management subsystem described in the previous section. 

One general landscape development that had a major impact is the economic development or 
growth (dotted arrows in figure 5.5) in the Netherlands since the 1960s, which is already 
discussed in the previous section (the predevelopment phase overlaps with the second 
transition). The economic growth meant that the welfare increased. From the 1960s onwards 
people started to spend a larger share of their income on durable goods such as washing 
machines, refrigerators, and TV’s. The increase in electrical appliances in households 
eventually resulted in a larger stream of E-waste, for which there was no other disposal option 
than the existing landfill or incineration. 
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Figure 5.5: The emergence of E-waste management 

 
An average household in the Netherlands has sixty electrical and electronic appliances, that 

has a total weight of 520 kg. Fourteen of them are brown goods, thirty white goods, seven ICT 

                                                      
4
 Examples of this in the National Geographic of January 2008 ,Hightech afval, and the NRC-next October Monday 27
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of October 2008 (page 4) 
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equipment, seven electronic tools and two others. In total there are 425 million electrical 
appliances, with a total weight of 3.7 billion kg. Each year we buy 47 million new appliances 
and 18 million are disposed off (Eijsbouts, 2008). 

Nowadays new technologies follow each other very quickly, this results in replacement of 
electrical appliances while they still in good working order. Examples are operational mobile 
phones are replaced by mobile phones that have more options (camera, internet, etc.), computers 
(faster, smaller, etc.), CRT TVs and monitors for LCD technology. Three examples to illustrate 
the replacement caused by new the development of technologies.  

1. In 2001, only 2000 LCD TV’s were sold in the Netherlands, in 2008 this number 
increase to 1.45 million LCD TV’s (Expertgroep Digitale Televisie, 2007). However it is 
not only the new LCD technology causes products (TV’s) to be replaced, but also the 
introduction of wide-screen broadcasting and digital TV leads consumers to replace their 
current TV. 

2. When we focus on computers the average replacement rate in the Netherlands is about 
three to five years, however some say this has reduced to only two years (Laureys, 
2003). Computers become better and faster every few months, but also the software 
programs used on the computers are becoming more advanced, requiring better 
computers (more processing power). Also when a computer breaks down the repair costs 
compared to the costs of a new computer is too high. 

3. Mobile phones in Europe on average are replaced every two years (Internet source: 
Telephia, 2006). And 35% of the age group 18-24 replace its mobile phone every year. 
With over 17 million mobile phone subscribers the population of the Netherlands, the 
amount of obsolete mobile phones each year is huge. 

Economic development also increased labour costs in the Netherlands causing refurbishment 
of old equipment for the Dutch market too expensive. Refurbished equipment is also more 
expensive in comparison to new equipment. A similar problem occurs for warranty cases of 
EEE, replacement of complete products is in many cases cheaper as compared to repair of the 
old product. This is also caused by the increased labour costs of the people who repair the 
products.  
 

A second important change in the landscape level is the increase in awareness on 
environmental issues (as mentioned in the previous section) such as acid rain in the 80’s, the 
greenhouse effect, the link between CO2 emissions and the changing climate. An example of the 
result of the increasing environmental awareness is: the changed behaviour of consumers 
towards energy saving which also caused introduction of energy labels that stimulated 
replacement of old equipment that consumed more energy than new ones. As a result the market 
share of the A+ and A++ graded (energy efficient) refrigerators increased in 2007 to 25%, while 
in 2002 this was only 13%. A ‘side effect’ of this replacement of refrigerators is that the old 
refrigerators are becoming E-waste. 

Pressure groups such as Greenpeace inform the public about how green (environmentally 
friendly) a producer or importer of EEE is, either based on the toxics present in their products, 
and/or on their efforts to recycle (Internet source: Greenpeace). The increased awareness of the 
public on the environment has lead to ‘Green marketing’ (Hafkesbrink, n.d.). Green products 
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were launched (for example the A++ refrigerators, or even ‘green’ TVs). A green image of 
companies may lead to higher sales.  

 

5.3.2 Predevelopment phase: E-waste management before 1999 

 The amount of Waste Electrical Electronic Equipment (WEEE, in short E-waste) has 
increased through the years, but the total amount in comparison to other waste categories is still 
small. For example in 1998, before the E-waste management subsystem was implemented, the 
amount of discarded E-waste was 134 kiloton, and the amount of municipal waste (organic, 
paper, glass, etc.) was 2800 kiloton (Melissen, 2003). Despite the small amount of E-waste the 
consequences to the environment and health are much greater (chapter 3), especially before the 
directive regarding the disposal of white and brown goods came in to effect (Staatsblad 238, 
1998). 
 Before we go into the E-waste management system of 1999 and beyond, the E-waste 
practices of E-waste before 1998 are discussed. The practices are characterised as “extremely 
diverse” (Staatsblad 238, 1998, from Melissen 2003). Not all E-waste was handled in the same 
way, we already had categories (see chapter 3) of E-waste that were handled in different ways. 
A large portion of the discarded E-waste ended up as landfill or at incineration facilities. 
However cold storage and freezing equipment was in most cases handled by municipalities, 
or/and a substantial fraction of the collected equipment was exported to Eastern Europe and 
African nations. The practises used in E-waste management resulted in a number of negative 
environmental consequences: 

• The export of cold storage and freezing equipment, that contain CFC and HCFC, to 
Eastern European and African nations resulted in high emissions of the CFC’s and 
HCC’s due to the absence of facilities in these countries to extract the CFC’s and 
HCFC’s before incineration. 

• The small E-waste ended up as waste at Dutch incineration facilities. The leftover 
material from the incineration process was used as secondary building material, but the 
material became unusable because it was contaminated by the toxics in E-waste. 

• The E-waste practices (landfill and incineration) lead to leakages of bromide (flame 
retardants, heavy metals (lead, mercury) into the environment, resulting in 
environmental and health risks. 

 
The Dutch authorities recognised these problems in 1992 and launched consultations on 

appropriate disposal systems for E-waste with interested parties (producer and consumer 
associations). The consultations ended in 1994 but with little result. In 1995, VROM (Ministry 
of Housing, Spatial Planning and the Environment) invited several associations to develop plans 
for sound management of their products (EEE). However the authorities concluded that these 
plans were insufficient especially for EEE, and adequate management of E-waste could only be 
reached by means of legislation. This has lead eventually in 1998 to the Directive of Disposal of 
white and brown goods (Melissen, 2003) discussed later in section 5.4.2. 

An institutional development in the European Union started in 1995, a start was made on 
European legislation on Waste Electrical and Electronic Equipment, the WEEE directive and 
the Restriction of Hazardous Substances (RoHS). The starting point in 1996 was ‘doing good 
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for environment’ (Stevels, 2007, p544). This was based on the principle of extended producer 
responsibility that should reduce the recycling costs to zero. The technology they for recycling 
was manual disassembly and the system of recycling should be able to handle all E-waste types. 
RoHS is based on the idea that EEE are hazardous, and the pollutants in EEE should be 
eliminated. It would take however many more years before these directives would be 
implemented (Stevels, 2007). 

Before the directive of 1998 came into practice and resulted in the present day E-waste 
system, the situation with E-waste was quite different. In 1998, VROM performed a 
measurement of the practices used to handle E-waste (Resultaten Nulmeting WEB 1998, from 
Melissen 2003). In 1998 the most common practice to deal with the amount of E-waste 
generated was landfill or incineration. More than 46 percent (61 kiloton) of the E-waste 
generated ended up as landfill or for incineration. At scrap dealers 13 percent (17 kiloton) was 
disposed, just over 5 percent (7 kiloton) ended up at the municipalities, and 3 percent (4 kiloton) 
ended up at other actors. Of the remaining E-waste the final destination is unknown, but a 
possible explanation is ‘leakage’ in the form of export abroad. When we look at specific types 
of electronic equipment, table 5.1, most E-waste was disposed of through ‘leakage’, however 
the term leakage is used for all methods of disposal that do not represent the procedure in the 
Directive of White and Brown goods of 1998. Especially small E-waste is disposed of via 
household waste (bin/bag). In table 5.2 the scale of this problem is shown in numbers. 
 
Table 5.1: Way of disposal of types of WEEE in percentages  

(Source: Melissen 2003) 
 Refrigerators / 

Freezers 

Big white goods TV’s ICT Other Total 

Delivered to  
producers / Importers 

0% 0% 3% 0% 0% 0% 

Product reuse 27% 11% 35% 66% 26% 21% 
Leakage 73% 89% 62% 32% 74% 79% 
 
Table 5.2: Disposal of small appliances by use of household waste  

(Source: Melissen 2003) 
Product Category Quantity in 1998 (number of products) 

Electrical and electronic kitchen appliances 539239 
Other domestic electrical appliances 517670 
Telecommunications equipment 179746  
Electrical and electronic tools 57519  
    

From the ‘nulmeting WEB 1998’ two important conclusions were drawn about consumer 
behaviour on disposal of small appliances. First the benefits of appropriate disposal to 
consumers are considered low. And second damages (environmental pollution and to human 
health) caused by inappropriate disposal are considered low. The result is that consumers are not 
willing to invest effort in alternative ways of disposal. This presented a barrier for success of the 
development of the E-waste subsystem in The Netherlands as it is now (Melissen, 2003). 
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Niche: experiments with collection schemes 

Collection is the challenge in recycling (Witt, 1997, from Melissen, 2003). To prevent E-
waste from becoming landfill or contaminating incineration residue it was necessary to develop 
collection schemes. In the 1990s several experiments were carried out, either to learn from the 
constraints of specific collection methods, or to try out techniques for enhancing collection 
rates. The main findings of these experiments are briefly discussed in the remaining of this 
section. 
 
Experiment focussed on specific learning 

In 1995 an experiment (Apparetour) was set up for the collection of E-waste. It involved 
several different actors: government bodies (VROM and Economic Affairs), waste collectors 
and processors (municipalities in the region of Eindhoven) and the association for brown goods 
(FAIR) and white goods (Vlehan). The purpose of the project was to get better insight in the 
costs of disposal, to what extent E-waste could be reused and how could enough collection 
(volume) take place. The experiment did not lead to sufficient plans for collection and 
processing of E-waste. This led to the decision of the Minister to adopt legislation, the Directive 
on Disposal of White and Brown Goods discussed in section 5.3.2 (Bressers et.al., n.d. & 
Melissen, 2003). 
 The project was not a huge success it revealed some important issues that could obstruct a 
successful collection and disposal system for E-waste (Melissen, 2003), namely: 

• It is necessary to make people aware of separate collection, in this project only 14% of 
the people were aware that E-waste could be collected separately 

• The number of alternative collection methods is related to the amount of collected E-
waste 

• The collection alternatives were better suited for big E-waste 

• A change is needed in consumer behaviour to start separate collection of small E-waste. 
 
Experiments with a reward system 

In 1999 an experiment was initiated by the municipality of Delft and the Ministry of VROM 
test the effect of a reward system in a convenient bring-back system (collection scheme) on the 
collection rate of small E-waste. In this project consumers were given the opportunity to hand in 
small E-waste at supermarkets. For bringing E-waste to the supermarket consumers received a 
reward. Awareness among consumers was created through advertisements in local newspapers, 
leaflets and posters containing practical information of the collection location and the reward. 
The consumers were also informed about the environmental gains of separate collection of E-
waste. The most important result of this experiment was the high collection rate. 

Also in 1999 an experiment called the Retailer Collection System was carried out in the 
municipality Heemskerk. The project investigated the willingness of consumers and retailers to 
co-operate in a collection system using a reward system. Consumers could bring their E-waste 
to a collection point located at a retailer.  Fourteen local retailers were given small containers 
for the collection of E-waste. Two collection points were created at the municipality (the 
recycling store and the municipal waste yard). Reusable products were handed over to the 
recycling store and the remaining was transferred to a recycling company. The result of the 
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experiment was that almost 30% of the collected E-waste could be reused. Because there were 
two different collection routes (retailer and municipality) an even higher collection rate was 
achieved as in Delft. A constraint in collection was the lack of awareness and the habit of 
consumers to dispose small E-waste as solid waste. 

In the period of 2001 and 2002 three experiments (two reward based and one collection 
mode (curb side collection) discussed in the next paragraph), supported by the NVMP 
(Nederlandse Vereniging Metalelektro Producten), were held. Collection points were placed at 
five retailers (two supermarkets, a gift shop, a shop for garden appliances and a drugstore) in 
Vorden. The main objective was to have higher collection rates compared to the project in Delft. 
This objective was met, and they concluded that a convenient bring-back system combined with 
a reward resulted in a high collection rate for small E-waste. The retailer based collection 
system was continued, but the reward, a lottery, was replaced by small cash discount on new 
purchases. This change resulted in a dramatically drop in collection rates.  

The other experiment was an elementary school based collection system in three regions. 
The school was rewarded for the collection of E-waste. The school needed to collect one 
appliance per scholar to receive the reward of one computer. It resulted in a collection of 250 
thousand appliances, which is about one third of the total amount of small E-waste in the 
Netherlands per year. Two observations are worth mentioning according to Melissen: one the 
convenient collection route is for a specific group of people (parents and scholars), and two this 
form of collection should be held on yearly basis otherwise it would be a missed opportunity.  
 
Experiments with multiple modes of collection 

In the same year as the experiments in Delft and Heemskerk the WeBbak experiment was 
executed in the North-east of the province Groningen. A WeBbak is a street container, similar to 
one that is meant for old clothing or glass, placed in a municipality near shopping malls. The 
objective was to see if the use of a WeBbak could function as a collection route within the 
Directive of Disposal of white and brown goods. The WeBbak did not result in a collection 
route that was satisfactory to the Directive because (Melissen, 2003): 

• The collected E-waste was not suitable for product reuse but only for recycling. This was 
the result of the method used for emptying the containers, and second the costs were 
higher compared to other collection routes 

• The collection rates of E-waste were moderate. 
 

In the period 1999 – 2000 the VROM and ARA (regional waste company Arnhem) executed a 
retailer based experiment to research the possibilities of involving retailers in the collection of 
small E-waste. Nine retailers functioned as a collection point using containers for storage. The 
residents were widely informed through press releases, adverts and leaflets. The experiences 
within this experiment resulted in the conclusion that the participation of retailers in a retailer 
based collection system for small E-waste is not automatic in all circumstances. Space and 
labour requirement can result in objections and holding companies (actors that temporarily store 
E-waste, before E-waste is taken to the recycling facilities) seem to be divided about the 
desirability to let their retailer participate in such a collection system. The participating retailers 
were positive and willing to continue the project. However the NVMP found it undesirable to 
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have second collection route besides the “old for new” route as laid down by the Directive of 
white and brown goods in 1998. 

An experiment in five municipalities in the region North-Veluwe, used the curb-side 
collection method to collect E-waste. The collection of small E-waste was combined with the 
collection activities of charitable organisation, the chemical waste collection vehicle, local glass 
and paper collectors and a recycling store. The experiment performed well and high collection 
rates were achieved, especially in the municipality of Putten. The costs for solid waste 
collection were based on the amount of waste a household generated. This stimulated the 
residents in Putten to separate waste types to limit there solid waste. Despite the success of the 
experiment the NVMP stopped supporting it, the reason given by B. Vonkeman (managing 
director of the NVMP) was that they were not prepared to deal with such amounts at that point 
in time (Melissen, 2003). 
 

These experiments all have contributed to the development of the current take-
back/collection system used in the E-waste management system. There are four important 
conclusions that can be of importance to the development of E-waste management in Tanzania: 

• Providing information on collection routes to the residents 

• Create awareness on environmental gains of separate collection of E-waste 

• Provide multiple convenient collection routes (municipalities, retailers, schools, etc.), 
this will raise collection rates 

• A reward system can dramatically increase collection rates 
 

5.3.3 Take-off phase: the start of E-waste management 

This section describes the E-waste subsystem in the Netherlands. First the legal restrictions 
and legislations, formal institutions, of the Disposal of White and Brown Goods Directive are 
addressed, and second the current E-waste subsystem that involves the Product Recovery 
Network for consumer electronics in the Netherlands.  
 
The Disposal of white and brown goods Directive (1998) 

The definition of white and brown goods is discussed in chapter 3. The Directive came into 
force on the 1st of June in 1998, and at the 1st of January 1999 the disposal structure for “large” 
EEE (washing machines, TV’s, etc.) was in place. For ‘small’ EEE (coffee machines, water 
boilers, shavers, etc.) the disposal structure was in place as of 1st of January 2000 (Melissen, 
2003).  

The goal of this directive is focussed on a disposal structure without ‘leakage’, to limit the 
environmental and health risks as much as possible through reuse (sustainable option according 
to The Lansink Ladder, discussed in chapter 2) of products and materials and the best possible 
disposal of waste materials. The tasks and responsibilities are divided among the actors 
(consumers, retailers, repair shops, municipalities and producers), which must lead to 
EcoDesign (prevention of waste, and reuse), a cost efficient way of disposal, and internalising a 
disposal fee in the consumer price of a product. 
 One of the aims of this Directive is to combat the release of CFC’s, bromide, arsenic, copper, 
chromium, mercury, cadmium, nickel and lead from electronic equipment (Staatsblad, 1998). 
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This resulted in a ban on the sale of, for example, refrigerators and freezers that contain the 
CFC’s and HCFC’s. 

Another important environmental benefit that came out of the Directive is the collection of 
small electronic equipment, which contains heavy metals that are a great health and 
environmental risk if treated improperly.  Separate collection and treatment from solid waste 
should eliminate these risks. An accompanying benefit of separate collection and treatment of 
small EEE is that the quality of the incinerator residues improved drastically, resulting in the 
fact that this residue did no longer fall under the Directive of Soil and Surface Waters Protection 
(Melissen, 2003). To stimulate separate collection and processing of E-waste there is also a ban 
on landfill and incineration of E-waste. 
 The Directive that states responsibility of collecting E-waste lies with the municipalities, 
retailers, suppliers and repair shops. The municipalities have to set up systems for separate 
collection of E-waste. The retailers and suppliers need to take back a similar product meant for 
disposal if a consumer buys a new product free of charge. Repair shops are able to either offer 
them back to the producers or directly to the municipalities (VROM, 2001). 
 For the logistics of collection and processing of E-waste the producers and importers are 
held responsible. They are obligated to take-back E-waste free of charge. This means in 
practical sense the costs for transport from the retailer, repair shop and municipalities to the 
recycler/processing firm must be born by the producer/importer (VROM, 2001). Thus in the 
Directive producers and importers are individually held responsible for take-back of E-waste. 
The Directive tries to stimulate cooperation between the actors (VROM, 2001). There are two 
collective systems for take-back and recycling of EEE; the NVMP and ICT-Nederland, these 
two collective systems are discussed in the following section. 
 

5.3.4 Take-off II and acceleration: the E-waste subsystem in practice 

As mentioned in the previous section the Directive tries to stimulate cooperation between the 
actors (mentioned in the previous section). When the Directive came into effect the actors 
established two collective structures for collection and disposal of E-waste, which are based on 
a joint notification approved by the Minister of VROM. The E-waste subsystem is managed by 
two structures, the NVMP and 2. ICT-Milieu.  

1. The foundation NVMP is committed since 1999 to collect and recycle electronic 
equipment. The NVMP is commissioned by producers and importers of electronic 
equipment for the Dutch market. The NVMP has set up a country wide system that tries 
to collect E-waste efficiently and environmentally friendly, for processing. In general the 
collected E-waste consists of white goods and brown goods (NVMP, n.d.). 

2. ICT en Milieu was founded in 2001 and represents the environmental interests of over 
300 companies active in the IT-, telecom-, and office technology sector. They are in 
charge of the ICT collection system, and the logistics regarding separate collection and 
processing of ICT-waste. The ICT waste can be classified as “grey goods” (see chapter 
3) (ICT-Milieu, n.d.). 

 
 

 



 51 

Financing collection and recycling 

There are two differences between these two take-back structures: one the collection of E-
waste, and two the financial system. 
 For financing of the system the NVMP uses a visible disposal fee on top of the retail price 
and the amount of the fee depends on the type of product, the financial system is presented in 
figure 5.3. This fee is paid to the retailer by the purchaser/customer and he transfers it to the 
producer or importer. The producer/importer in his turn transfers this fee to the management 
organisation, the NVMP. The NVMP takes care of the collection and recycling of the products. 
The disposal fee is paid at the purchase of electronic equipment, because it is expected that it 
will boost collection of E-waste and prevents illegal dumping because consumers are made 
aware on the need for recycling at the time of purchase (Stevels, 2007).  
 

 
Figure 5.3: Financing system of the NVMP  

(Source: Stevels, 2007) 
 
The ICT-milieu system uses payment after E-waste has been collected and processed. The 

fee that customers pay is invisible, which means the fee is included in the retail price of the 
product. The producers and importers receive an invoice for the E-waste that has been collected 
and processed, that represents their market share in the Netherlands. 
 
Collection of E-waste 

 Although the financial system is different between the two systems (NVMP & ICT-
milieu) the take-back systems are similar and this is schematically shown in figure 5.4, where 
regional storage stations store and sort E-waste, before it is sent to the recycling facility. 

If the electronic equipment is still in working order, it can be refurbished and sold to third 
parties that export this for example to Africa. E-waste can be handed over to local 
municipalities in charge of disposal, distribution centres and carriers that participate in the ICT-
milieu take-back system (Melissen 2003). The problem in the system of ICT-milieu is that 
selling of electronic equipment that has been taken back by retailers could end up as leakage in 
the system. About 30% of the ICT waste is uncollected in the system of ICT-milieu, some of it 
disappears through leakage to less developed countries (Personal communication, Vlak, 2008). 
A main area of concern is that the retailer price for consumers is partly based on this recycling 
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invoice the producers and importers have to pay for the collection and recycling at the end of 
the year. 

 

 
Figure 5.4: General goods flow in the take-back systems 

(Source: Melissen, 2003) 
 
The quantity of E-waste collected and processed by the NVMP and ICT-milieu is 5.7 kg per 

inhabitant of the Netherlands. The total amount of generated E-waste per inhabitant is 18.5 kg 
(Witteveen+Bos, from ICT-Milieu, 2008).  A considerable amount of the remaining E-waste is 
collected via municipalities, retailers, etc. sold to scrap dealers. Only a small quantity, 2 kg, is 
disposed through bins/bags. In the Netherlands 13.8 kg of the 18.5 kg generated is processed in 
an environmentally friendly manner (ICT-milieu, 2008). The remaining part disappears through 
leakage. Leakage can mean export through illegal trade to developing countries where it is sold 
to the highest bidder, or export of obsolete EEE to for example African countries. The problem 
illegal trade is the lack of control on how E-waste is processed: it could involve dumping or 
environmentally unfriendly recycling techniques (chapter 3). In figure 5.3a and 5.3b we can see 
what the progress has been throughout the years in collection and processed E-waste by the 
NVMP and ICT-milieu. 

  

Figure 5.5a: Quantity collected and processed 

E-waste by the NVMP 

(Internet source: NVMP, 2008) 

Figure 5.5b: Collected and processed E-waste 

by ICT-milieu  

(ICT-Milieu, 2008)  
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5.4 Technological development of E-waste processing techniques 

In the predevelopment phase of the transition towards E-waste management E-waste was 
often mixed with solid waste, and it was either incinerated or it ended up as landfill. Since 1999 
E-waste is collected and recycled or reused. The methods used to process E-waste are 
techniques that have been around for quite some time (Huisman et.al. 2007). Recycling of E-
waste can be divided into three major stages (Cui, 2003): 

• Detoxication, the first step in the recycling process is the removal of critical components. 
The purpose is to undo the E-waste from toxic components, so further processing of 
waste is without contamination of hazardous substances. Critical components are for 
example; lead glass from Cathode Ray Tubes (CRT), CFC gasses from white goods, 
batteries, etc. 

• Shredding, this is a mechanical process of making of the E-waste into small pieces so it 
is ready for material filtering through; magnetic current, eddy current and air separators. 

• Refining is the third step in the process. It is the process of getting back the raw 
materials with minimal environmental impact. In this process the metals, plastics and 
glass fractions are recovered. 

A more elaborate overview of used technologies to process E-waste can be found in chapter 3. 
The first thought was to manually dismantle E-waste, however this proved to be too 

expensive and the process was largely automated. The techniques used for E-waste recycling 
are long established, they are for example used in separating metals from solid waste. Huisman 
(2003) suggests some technological improvements to improve environmental and economical 
performance for all processes discussed in chapter 3. The nature of these suggested 
improvements is on incremental changes in existing processes and techniques.  

An example is the Eddy Current technology, the technology is used to recover aluminum that 
is mixed with the remaining E-waste particles (see chapter 3 for the process). This was a very 
difficult problem, until someone remembered the Eddy Current induction technology. The 
technology exists already more than a 100 years, and it is a common phenomenon that is used in 
the design in for example electric motors. It was just simply overlooked as a method to separate 
the aluminum and other non-ferrous fractions in E-waste (Internet source: European Aluminium 
Foil Association, n.d.).  

Development in the technology to process E-waste is related to institutional developments 
that lead to higher recycling standards. An institutional development, The Ozone Depleting 
Substances Act in 2002, caused for the need for specialised processing of Freezers and 
refrigerators. This meant that liquid coolant needed to be removed, before it could be shredded 
again. Other developments were the result of directives that came into force, such as the WEEE 
directive in 2003. The directive required new methods to recycle for example Cathode Ray 
Tube (CRT) containing appliances. The result was that some existing technologies, such as 
shredding were adjusted so that they could crush the CRT’s and separate the pollutants present 
(Huisman, 2003). 
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5.5 Conclusion 

The transitions in the waste management subsystem were pressured by developments in the 
landscape level through demographic changes. Increasing population and the movement from 
rural to urban areas in the beginning resulted in pressure on the existing waste subsystem. After 
World War II rapid economic growth and changing composition of the waste (introduction of 
plastic packaging materials) resulted in increasing amounts of waste that was landfilled and 
incinerated, causing much pollution, and creating resistance from the population against the 
current (1960s) waste practices. This resulted in centralisation of the waste subsystem, and the 
development of several environmental waste laws and policies. Behavioural change was caused 
by informing the people about their current behaviour and what this meant for the environment. 
In the 1990s legislation and behavioural change resulted in a dramatic increase in separation of 
waste at the source (households). An important finding is that the effect of, for example, 
directives and policy resulted in stimuli to develop methods to recycle, reuse and prevent waste. 
 In the 1980s the problems with E-waste started to become visible. This was caused because 
since the 1960s more and more EEE were purchased by people due to the increasing wealth. In 
the 1990s, legislation was developed that was adopted in 1999, and E-waste was collected and 
processed separately. The behaviour of people to prevent small E-waste to be disposed of in 
bags/bins was tackled by designing convenient collection routes. To expand knowledge on what 
convenient collection routes are and how to raise collection amounts for E-waste several 
experiment were tested.  

Through effective policies and legislation producers and importer of EEE had set up two 
take-back systems, the NVMP and ICT-milieu. The legislation required not only that E-waste 
was collected but also recycled. The techniques were mostly long-established techniques.  

Developments in technologies were required when for example the Ozone depleting 
substances ban in 2002, and the WEEE directive in 2003 came into force. This resulted in that 
E-waste that CRTs were treated as hazardous waste. The pollutants needed to removed and 
treated separately, and for refrigerators and freezers needed pre-treatment to collect the 
coolants. 

The E-waste management system emerged out of the waste management system. Recycling 
of solid waste was already well established in the Netherlands. Some technologies used for 
recycling solid waste were adapted to the requirement for E-waste recycling (shredder, stoner 
and magnet technologies, see chapter 3). 

The waste management system in the Netherlands has supported the emergence of the E-
waste management system is several ways. The Dutch were already used to separate collection 
of solid waste and recycling was already at a very high level (Lansink Ladder). The institutional 
developments contributed to investment in new and more sustainable waste processing 
technologies, and awareness among different actors was increased. Government bodies changed 
their view to see waste as a commodity, firms saw waste as business and waste generators 
changed their behaviour from disposal to separating waste at the source. Keeping this in mind it 
is interesting to research what kind of transitions occurred in the Tanzanian waste management 
system, and what constraints and opportunities does the current situation have for future E-
waste management. 



 55 

Chapter 6: The transition of publicly owned SW services to 
privatised SW services in Dar es Salaam 

Based upon the transition management framework, divided into four phases 
(predevelopment, take-off, acceleration and stabilisation), the transition from public to 
privatised Solid Waste (SW) services in Dar es Salaam (DSM) is discussed in this chapter. 
More specifically this chapter will reveal constraints that are present in the current socio-
technical regime (system) that also influence a transition to E-waste management, the 
emergence of a branch build upon the current regime. The analysis is focussed on the following 
research question: 

• What lessons can be learned from experiences in the development process of the solid 
waste management system in Dar es Salaam? 

 
The landscape developments that have occurred in the period of the discussed transitions are 

described in section 6.1. In section 6.2, the current socio-technical regime is mapped using the 
socio-technical regime analysis (described in chapter 2), focussing on the three main elements; 
organisations (actors and the network of relations between actors), institutions (policy, 
legislation, habits and practices) and technology. The current SW system is considered to be in 
the take-off/acceleration phase of its transition. The distinction between these two phases is in 
this transition unclear. 
 In section 6.3 the predevelopment phase is discussed using the three elements of the SI 
approach. Organisational, institutional and technological developments are described, and why 
these lead to privatisation of SW management in DSM. 
 In section 6.4 the take-off phase of privatisation is described, how it was organised, what 
institutional developments occurred and developments in recycling of SW. 
 In section 6.5 the constraints that prevent the current the transition to accelerate to a 
privatised collection service sector, and what kind of implications does this have for a transition 
from SW management to E-waste management. 
 

6.1 Landscape developments of research location 

To place DSM in the context of transition management and the Multi Level Perspective 
(MLP), it is important to understand what developments have occurred in the landscape that 
DSM had, or still has. The mentioned authors all refer to landscape developments such as 
urbanisation, population growth, and population size. 

In the days that Tanzania was still a rural society, very few people lived in urban areas, the 
need for a SW management system did not have a high priority. However in the 1980s the urban 
population in Tanzania started to grow rapidly (landscape development). The urban population 
represented in 1950 only 3.8% of the total population of Tanzania, in 1980 this grew to almost 
15% which became 22% in 1990 (UN Common Database, from Internet source: Globalis), and 
an estimate for 2030 show that over 50% of the Tanzanian population will live in urban areas 
(see figure 6.1 for urban population growth).  

DSM is the largest city of Tanzania with the highest population density per square kilometre 
and it is the economic centre of the country. DSM still has to deal with the influx of people into 
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urbanised areas, just like in most other African countries. In 2005 Tanzania experienced an 
average urban growth rate of 4,2 % (Internet source: CIA world factbook, est. 2005-2010). The 
estimated population growth in Tanzania in 2009 is 2,04% (Internet source: CIA world 
factbook, est. 2009). The annual population growth in Dar es Salaam is much higher, 4,3% in 
2002 (UNHABITAT, 2009). 

The current population in Dar es Salaam is estimated at 3 million people in 2008, although 
some authors say the population was already 3.1 million in 2002 (Mbuligwe, 2004). In 2020 it is 
estimated at over five million people will live in DSM according to the annual growth rate.  
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Figure 6.1: The transformation of Tanzania as a rural to an urban society 

(Internet source: Globalis) 
 

6.2 Current socio-technical system: The SW management system of DSM 

 The current socio-technical system is mapped using the SI approach. Technologies and 
actors (organisations) involved are described according to the flow of SW in DSM. The 
organisation of SW management in DSM is focussed on the organisational setup of SW 
management and the institutions that regulate the current SW management system. 
 

6.2.1 Flow of Solid Waste in DSM  

The privatisation of DSM’s SW management system in 1994 and the development of 
environmental policies and regulation have led to the current SW management system. The 
general flow of solid waste in DSM is shown in figure 6.2.  
 
Solid Waste Disposal 

SW is generated by all actors present DSM.  We can distinguish several types of solid waste: 
household, commercial, governmental, markets, industrial, and medical. In the current SW 
management system there are three options available for handling solid waste: self disposal, 
formal collection service and informal collection service. The system of handling solid waste is 
shown in figure 6.2, where the solid arrows indicate the three available options. The dashed 
arrow indicates a possible fourth option, which is direct supply of recyclables to the recycling 
industry. However to what extend this option is used is unclear, for example, a computer repair 
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shop occasionally sells plastics from monitors to companies in the plastic industry in DSM 
(Personal communication, Millinga, 2008). 

 

 
Figure 6.2: Solid Waste flow in Dar es Salaam 

(Source: Salla, 2000 & field work Tanzania, 2008). 
 
Self disposal means that solid waste generated at the source is disposed by the waste 

generator within the property of the source. The most used final disposal option is burying, 
followed by burning, dumping and some fractions of waste are used as fertiliser in the garden 
(Kaseva, 2001). Self disposal is a very common practice and not preferred because there is little 
control on where waste is disposed, and this is a serious risk to the environment and health (in 
section 6.3 will discuss this more elaborate).  

The formal collection service is a private sector that executes collection of solid waste in 
DSM. The main method used in the formal collection service is door-to-door collection with 
collection trucks and door-to-door collection with handcarts. The high income areas in DSM are 
serviced mainly by trucks. The households are alerted by the crew in advance by an alarm 
signal. The crew unloads the bins and bags into the truck by hand (Kassim, 2005). Door-to-door 
collection is also practised in some lower income areas in DSM. For the transport of the solid 
waste they use handcarts, because these areas are less accessible to the big trucks due to the 
narrow and unpaved streets, also the payment habit in these areas, in return for the collection 
service provided does not have priority among the residents. These handcarts transfer the 
collected waste to a transfer point, from where it is collected and transported by the responsible 
contractor with trucks to the city dumpsites. 

The informal collection service is also based on door-to-door collection. For collection and 
transport handcarts are used. Payment is directly to the collector at the time of the collection. 
The collected waste can be transferred to the transfer points that are operated by the private 
companies or the municipality, however the private operator of the transfer station is not paid 
for his service and this may lead to conflicts (Kassim, 2005). The other option they use is illegal 
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disposal at illegal dumpsites, usually in the near vicinity of the collection area (Personal 
communication, Rubhia, 2008). 

 
The collected waste from formal and informal collection service is eventually transported to 

city dumpsites in DSM (informal collection also uses illegal dumpsites). There are three 
methods to do this (Nfundizeki, 2006): 

• Direct discharge: the collected waste by the private companies is directly transferred to 
its final destination, the city dumpsites. 

• Storage discharge: waste is emptied into storage pits or onto a plate, from where they are 
loaded into transport trucks by manual equipment for final transport to the landfill areas. 

• Combined direct and storage discharge: some transfer stations have both possibilities. 
Either the discharged waste is directly transferred to the city dumpsites, or the 
discharged waste can be stored, before it is transported to the city dumpsites. In these 
multi purpose facilities, a broader range of users are active, among them are also 
scavengers because they have time to collect recyclables when the waste is stored. 

 
The disposal method used at the city dumpsites consists of three common landfill 

technologies (Nfundizeki, 2006): the excavated cell/trench, area, and canyon/depression 
method, the methods are not further discussed because they fall out of the scope of the present 
research. 

Recycling is the third option for disposal of waste, it can be defined as the reclamation of 
materials, but it can also mean reuse of parts, or repair of products. When waste producers 
produce large quantities of recyclables (metals, paper, plastics, etc.) they are able to directly 
transfer/sell recyclables to an external person/shop/recycling firm. Small amounts are normally 
disposed of together with the rest of solid wastes, scavengers (informal sector) collects plastics 
(bottles, bags, etc.) and metals for which they receive financial reward. A detailed overview of 
the performance and development of the recycling industry in DSM is given in paragraph 6.4.3.  

There is also a project to use organic waste to produce gas (Taka Gas project), but we do not 
discuss it here as the focus in this thesis is on inorganic materials to explore the possibilities for 
E-waste recycling. 
 

6.2.2 Organisational setup 

 The organisational setup of the actors involved in the SW management system in DSM is 
shown in figure 6.3. The network shows through what kind of relation actors are connected and 
what their responsibility is in the network. 
 
National Government bodies 

 The relation between national government bodies is a hierarchical power based relation 
(Burger et.al. 2007). The VPO-DE is the environmental umbrella where the ministries and other 
government bodies fall under. The minister (minister Vice Presidents Office (VPO) – Division 
of Environment (DE)) is overall responsible for matters related to the environment. In general 
this means that the section ministry is responsible for developing policy guidelines, promotion, 
protection and sustainable management of the environment (EMA2004). 
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 The Ministry of Health and Social Welfare (MoH) is responsible for public health issues. 
Because SW disposal methods, formal and informal, can cause major health risks, the MoH is 
closely involved in waste management, especially on hazardous wastes. 

The National Environmental Management Councils’ (NEMC) role is to inform the public on 
environmental issues, apply regulation and control, advising government bodies, etc. They also 
deal with the control on pollution through hazardous wastes. 
 The national government has the power to overrule decisions taken by local authorities on 
for example SW management, and this is the reason why this relationship is top down (based on 
hierarchy). 
  
Local authorities 

Similar hierarchy exists between departments in local governments, as shown in figure 6.3. 
The Dar es Salaam City Council (DCC) controls the SW department, that in turn is divided into 
three districts and it controls the city dumpsites. The local authorities are responsible for 
physical execution of SW. The focus is on collection, transport and disposal of SW. By 
involving the private sector and NGOs the local authorities promote awareness on proper 
disposal and waste separation for recycling at the source.  
  
SW contractors 

 The SW contractors are private firms contracted by the DCC. The responsibility of SW 
contractor is to collect waste and transport this to transfer stations or directly to the city landfill 
areas. At the transfer stations and city dumpsites separation of recyclable waste takes place, 
usually by scavengers. The scavengers are rewarded for the amount of collected recyclables by 
middlemen and initiatives like the Recycling Processing Centre (discussed later in this section) 
 
SW generators 

The relation between the DCC and the SW generators is defined through the flow of money. 
The SW generators pay a tax for the SW collection service. For this tax the DCC is obligated to 
provide a collection service. For the collection service, a private SW service provider is 
contracted by the DCC for the physical collection and transport of SW.  
 
Recyclers 

In this network of actors we see a small network that has emerged from an experiment / pilot 
project for recycling plastics. In the centre of this network, the Recycling Processing Centre 
(RPC) is located on the right in figure 6.3. The RPC recycles different types of plastic (PE, 
PVC, PET, etc.). Connected to the Recycling Processing Centre (RPC) are government bodies 
(Solid Waste Department of DSM, Ministry of Industry, and the VPO-DE), the United Nations 
Development Organisation (UNIDO), plastic firms that buy the recycled plastics for their 
production, suppliers of plastics (scavengers, city dumpsite), NGOs related to waste collection 
and others. The involved actors have different interest in the RPC project. The Solid Waste 
Department of DSM and the Ministry of Industry are interested in knowledge expansion and the 
potential of recycling, the RPC in return receives guidance and support. The supply of 
recyclable materials is organised using scavengers that are either working on city dumpsites or 
on the streets of DSM. The RPC project is further supported with knowledge and other 
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resources by the Tanzanian Industrial Research and Development Organisation, UNIDO and 
NGOs / CBOs related to waste collection.  

The experiment is used to demonstrate the potential of plastic and to create employment. In 
this experiment knowledge from different actors is combined to show the potential of recycling. 
In the experiment learning takes place that is essential for innovations. These niche initiatives 
can lead to a expansion of recycling technologies in the SW management system. The 
experiment with the RPC has already played a vital role in activating other groups and industries 
of the potential of the recycling sector. In DSM there is a recycling sector linked to the RPC, 
where plastic firms are cooperating with small recycling firms. The aim of the RPC for the 
future is to upgrade the plant and transfer this to national level. 

 
Figure 6.3: Network of actors in the SW management system of DSM 

(Source: Field work Tanzania, 2008) 
 

The network also shows us that generators of waste, households, firms, educational facilities, 
etc., not only use the service of private contractors for collection and disposal of waste, but also 
informal collectors and scavengers. Scavengers mostly collect specific waste like; plastic 
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bottles, bags, paper, metals, while the informal collectors fill the gap that the official waste 
contractors leave in certain parts of the city due to e.g. inaccessible areas. Informal collectors 
provide organised SW collection (door-to-door) in areas of DSM that are not serviced by the 
SW service providers, scavengers on the other hand collect only recyclables. 
 

6.3 Transition from publicly owned to privatised SW collection in DSM 

 This transition from a publicly owned system to a privatised system is more concerned with 
organisational transition than with a transition in technology. In general there has been very 
little progress in technological developments in the SW management system in DSM, the focus 
is therefore more on organisational and institutional developments. 
 

Landscape developments 

The need for a change in the SW management system in DSM was necessary, not only 
because the existing SW system was not efficient or absent, but also because of demographic 
changes and changes in the composition (from organic material to inorganic materials) of SW. 

This continuous increasing population puts immense pressure on the waste system in Dar es 
Salaam. The increasing population of Dar es Salaam generates more and more solid waste. In 
1992 the population of DSM generated 1400 tons per day, this increase to 3100 tons per day in 
2008 (figure 6.4). SW collection shows a steady increase, but this is accompanied by a SW 
generation  
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Figure 6.4: Solid Waste Generation Dar es Salaam 

(Source: Kassim, 2003 and Mbuya, 2008) 
 

A second problem that puts pressure on the existing waste system is the changing 
composition of waste. The composition of solid waste in Dar es Salaam has changed 
dramatically. In figure 6.4 the solid waste composition of 1993 is compared with the 
composition of 2005. The amount of organic waste has stayed the same, however the amount of 
plastics, metals and glass have increased. The used processing methods (mentioned in paragraph 
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6.2.1) in the solid waste system in Dar es Salaam can cause environmental and health problems 
due to the changed composition of waste, especially the plastic fraction. 
 

6.3.1 Predevelopment phase 

The predevelopment phase, in the present thesis, is considered to be the period before 1994. 
First we discuss the implications of the landscape developments had on the SW management 
system in DSM. 

DSM is the biggest and most densely populated city of Tanzania. SW management is of 
great importance in DSM because the amount of generated waste that is not collected and 
disposed off is a serious threat to the local environment and human health. One other factor why 
SW management is of importance to the central government is that DSM is the economic centre 
of Tanzania and many embassies, foreign companies and organisations have their headquarters 
in DSM. DSM is the face of Tanzania to the outside world. 

In 1993, an assessment of the performance of the SW management system showed that only 
5% of the generated SW in DSM was collected by the services provided by the DCC (IMC 
2001, from Mbuligwe 2004). The performance of the SW management system before this 
assessment was done is unknown. Mbuligwe (2004) claims that it is likely that the SW 
management system performed poorly in the period before 1993. One can doubt the veracity of 
this claim because there are several reasons why an extensive SW management system was not 
necessary. For example, the glass, metal and plastic fraction of SW was negligible even in 1993, 
as shown in figure 6.4.  
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Figure 6.4: Composition of Solid Waste in Dar es Salaam 

(Source: Kironde, 1999, 2005: Livinus, 2005) 
 

6.3.2 Organisational and institutional development 

The lack of available research on the SW management system in DSM before 1993 limits the 
possibility of effectively explaining the organisation and execution of SW management. 
However it is possible to go back in time as far as 1982, but this does not contribute to 
explaining how SW management was organised in the predevelopment phase of the transition 
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SW management as publicly owned to privatised SW collection services. This section will only 
explain how SW management was organised and what changes had occurred since 1982. 

 In 1982, the Local Government Act enabled the formation of urban governments and gave 
them control of local operations. Between 1971 and 1982, most of the responsibilities for local 
governance were controlled by the central government. DSM is now governed by the DCC that 
is made up of elected councillors, local members of parliament, and members that are 
nominated by the Minister for Local Government. The DCC has at least seven committees, and 
the City Health department also contains SW management.  

Just around the same time the Local Government Act of 1982 was institutionalised. It gave 
urban authorities the responsibility for waste management, collection and disposal, and it 
required the urban authorities to remove refuse and filth from any public or private place”. 
Urban authorities are empowered by this act to ensure that the residents of an urban area keep 
their premises and surrounding clean (Kironde, 1999). However as already mentioned, it never 
led to efficient SW management in DSM. 

Although SW management was the responsibility of the DCC, enforcement of waste 
legislation (Environmental Management Act of 1983) is executed by the National 
Environmental Management Council (NEMC). They monitor the scale of environmental 
pollution and they have the legal capabilities to act against polluters. 

 
Management problems of the DCC 

A major problem that impeded continuity of policy and stable governance in the DCC is the 
high turnover of directors, ten between 1978 and 1994. The city director is an important person 
because he or she is the chief executive of the council and personally accountable for its funds. 
The relationship between the council and the director had not been smooth, because DSM 
mayors had taken over by giving themselves the powers of the city council directors (Kironde, 
1999). Internal struggles resulted in poor city management. 

DCC had problems financing SW management, despite the Local Finance Act of 1982 that 
gave urban authorities the power to raise local revenue in the form of taxation of residents. This 
act did not change the DCC’s dependence on the central government for raising revenue. An 
example is the situation in 1993 where the income of the DCC was 3.1 billion TSH, of which 
67% was subsidised, in 1994 this share of external government’s funds revenue was more than 
73% and in 1995 this was 69%. The DCC was highly dependent on the central government for 
revenue as a result of very poor collection of taxation among its residents and high costs for the 
DCCs’ own expenditures, in 1994 over 60% of total revenue was spent on salaries (Kironde, 
1999). Due to these extreme expenditures in their own organisation, there was little left for SW 
management services. It caused the service to be extremely infrequent because the budget for 
collection of waste was very small, in 1993 only 38 million TSH (Kironde, 1999) (this was 
approximately €60.000,- (based on exchange rate in December 1994)). The poor SW services 
lead to the emergency cleanup of 1993/94 that was part of the Sustainable City Project (SDP) 
Dar es Salaam sustainable project. This project is discussed in section 6.4 because the majority 
of the project takes place in the take-off phase. 
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International involvement in solid management Dar es Salaam 

SW management in DSM has also been of interest to a number of international organisations 
and donor countries. Reasons why Tanzania receives more aid compared to most African 
countries is because it has good relations with its neighbouring countries and little internal 
problems between groups in society. This makes it interesting for international organisations 
and foreign governments to support Tanzania in its economic development (Colijn, 2009). 

 International organisations have been involved in various aspects of SW management in 
DSM. Foreign governments, firms, and NGO’s/CBO’s have been involved in research and 
management of waste. Examples are the Japanese government that financed studies on waste 
generation and management in 1987, and the donation of equipment (trucks, lorries, etc.) 
needed in waste management. In 1991 the Italian government donated six garbage trucks to 
DSM. The Sustainable Dar es Salaam Project had a major impact on sustainable environmental 
management in DSM, and SW management in particular. The project is discussed in section 
6.4. 
 

6.3.3 Technological development 

The used technologies are discussed in sub-section 6.2.1 of the current socio-technological 
system. The difference between the current SW management system and the SW management 
system in the predevelopment phase is the organisation of collection and the material content of 
SW. In 1993, 95% of the SW generated was disposed via self disposal (burying, burning, 
dumping and composting). There was however a difference between recycling before 1993 and 
the current recycling industry, which is discussed below.  
 
Recycling practices 

In solid waste management system of Tanzania, and specifically DSM, the recycling 
industry or activities are relatively small, but according to The Lansink Ladder, recycling is 
essential in a sustainable waste system.  

By the end of 1993 recycling was still considered a relatively new approach in waste 
management in Tanzania (Kaseva, 1996). The outcome of the limited amount of research that 
was done on recycling in DSM was that in 1993, only 11% of the generated waste was recycled, 
however this percentage is incorrect according to the figures that are presented in Kasava’s 
analysis. In fact the amount of recycled materials was only 1.35% of the total amount of 
generated recyclable material (paper, metal, plastic, glass and textiles) in DSM (appendix V). 
Although the recycling “industry” was much smaller than assumed there were still 600 
scavengers working to collect recyclables. This number could also be a severe underestimate of 
actual recycling which was mostly done in the informal sector. 

The scavengers worked at one the city dumpsites (Vingunguti) and the 14 collection centres 
in DSM. The number of scavengers depends on the expected materials that are brought to the 
city dump sites or collection centres. 

The sorted materials were sold to petty vendors and/or to small scale manufacturers in DSM. 
The larger industries buy sorted materials from middle-men. Middle men are necessary because 
scavengers on an individual basis are not interesting for the large industries due to the low 
quantities sorted by one individual (5 kg per day on average) (Kaseva, 1996).  
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The recycling technology used for several recyclable materials in 1993 are the following; 
large scale industries recycle paper waste (shredded, repulped and processed in a paper mill 
(Kibo)) for the production of boxes, egg trays and cheap boards. Metals are melted and refined, 
the metal sheets and tin cans are reshaped into utility items (e.g. dustbins), glass pieces are 
melted and reshaped, clean paper is used as wrapping material, plastic bottles are used for 
storage purpose and plastic sheets as covering materials (Kaseva, 1996).  

Scavenging is an informal method of collecting recyclable materials, regulation in the 
informal sector is difficult or not there. This puts some constraints on the practices used in 
scavenging. First scavengers have no facilities and equipment for collection of materials from 
the disposed solid waste. They can be exposed to toxics which are a hazard to their health and 
the environment, also injuries from broken glass and metals are very common. Second the 
scavengers are mostly uneducated workers, which make them prone to exploitation by 
middlemen and make it difficult for them to access information about market prices. 
 

6.4 Takeoff / acceleration phase, the privatisation of SW management 

In this section, the take-off and acceleration phases are discussed together because it is 
unclear if the development of the SW management system in DSM is still in its take-off phase 
or has just started to accelerate. The section will describe the current SW management system, 
developments in the niche and in the landscape that influence the current SW management 
system (socio-technical regime)  

Privatisation of SW services for collection and transport of SW from residents and collection 
points to the city dumpsites is the main development in the SW management system in DSM. In 
theory privatisation is attractive because it results in lower service operation costs (Cointreau, 
1994, from Mbuligwe, 2004). In practice benefits from privatisation of SW management are not 
clearly established in African cities. In general the areas that are serviced are mostly high-
income areas. The problem of excluding low income areas can be due to various reasons. Local 
authorities in Africa are accused of being discriminative, and primarily concerned in providing 
services to the high-income areas (Coolidge et al., 1993, from Onyanta, n.d.) A study on waste 
disposal in Ghana confirms that faced with limited budgets, the local authorities favour the high 
income areas over the low income areas (Kendie, 1999, from Onyanta, n.d.). The downside of 
privatisation according to Mbuligwe (2004) is that the private sector is primarily motivated by 
the prospects of making a profit, and the worst outcome would be that profits would be favoured 
above public health. Public health should be protected by good legislation and enforcement of 
laws. A second major problem in that obstructs acceleration privatised solid waste collection is: 
the public is not aware and informed of the privatisation process. The lack of awareness on 
when and who is collecting solid waste in the neighbourhood leads to low participation and 
payment by the residents in the neighbourhoods. 

Although privatisation in African cities has often not been very successful, the DCC still 
participated in and approved the privatisation of SW services. The DCC was in fact not keen on 
privatising SW services, but accepted this because of the international actors involved in 
improving sustainable environmental development in DSM (see subsection 6.4.1 SDP project), 
who promoted privatisation of sectors and financed this process. 
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6.4.1 Organisational and institutional development 

As mentioned in the section on predevelopment SW services were managed by the DCC. 
This changed in 1992 when the SDP Dar es Salaam sustainable project was started, in 
cooperation with the central government of Tanzania, the DCC and UN-HABITAT, which was 
also the executing organisation (UN-HABITAT, n.d.).  

The goal of the project was to promote environmentally sustainable growth and development 
in DSM. The reason why this project was a key factor in the privatisation process of SW 
management in DSM was that within the project they promoted a new view on waste 
management in DSM by privatisation of waste management and the involvement of the 
community (Kironde, 1999). It was expected that the project would improve the relationship 
between the DCC and the private sector in DSM not only in participation in the project, but also 
on the execution of activities like waste collection (UN-HABITAT, n.d.). 

One part of this project was focussed on SW management. An environmental profile made 
by ARDHI university and the University of DSM indicated that the SW management in DSM 
was inadequate and this lead, among other issues, to environmental problems. SW was 
prioritised in the project in September 1992, and activities were developed to problems in the 
existing SW management system. 

The project was divided into five organisational changes in SW management; the emergency 
clean-up, privatisation of collection service, community based SW management, refuse, 
recycling (section 6.4.2) and composting of SW and management of SW disposal sites (city 
dumpsites). 

The emergency clean-up campaign was launched at the end of 1992, and this was executed 
in 1993 and 1994. The poor SW management services in DSM had resulted in huge waste 
problems. The result was that the central government intervened and organised the emergency 
clean up of 1993/94. They cleaned up the city of DSM, but did however not ensure that the 
urban authorities met their responsibilities regarding waste management. It was politically 
difficult to introduce service charges for the DCC. The beneficiaries of SW management were 
used to free services, and a transformation towards payment for these services needs also a 
change in habits of people, but also the need for an efficient system of taxation (Kironde, 1999). 

Privatisation of SW management included cooperation of the DCC, SDP, private contractors 
and the central government (Ministries of Health, Industry, Lands and Housing development) A 
pilot project was started after the emergency cleanup in 1994 in 10 wards of the City Centre. 
The reason why they had chosen the City Centre as pilot area is not mentioned. However, the 
CC is the economical centre of Tanzania and most embassies, government bodies and national 
and international firms host their headquarters in the CC of DSM, and the area is easily serviced 
by trucks because of the available infrastructure, also service charges are more easily collected 
in a high income area with a high amount of firms. In 1995, 75% of SW was collected in the 
CC. However outside the city centre the situation was still poor. The central government needed 
again to take action and the expanded privatisation of SW management by involving more 
contractors and covering more areas.  

An important institutional development was the development of the bylaw in 1993 that gave 
the DCC the power to tax residents for SW services. This bylaw was crucial in the privatisation 
process in the City Centre. It made the private contractor Multinet responsible for collection and 
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transport of SW to the city dumpsite. The bylaw also gave the DCC the opportunity when 
payment of residents and companies was not fulfilled to withdraw business licences and 
lawsuits. Residents of a building or premises were obligated to use a container for keeping 
waste, and it was prohibited to dispose waste in streets and open spaces not designated as 
collection points (Kironde 1999 and UN-HABITAT, n.d.). 

Other activities were increasing awareness of households and other waste generators on their 
responsibilities and to prevent waste generators from self disposal, managing disposal sites, the 
establishment of community based collection systems and encouraging waste recycling. 

These activities should have resulted in behavioural change in the form of less self disposal 
and illegal dumping, and more use of the SW collection service. Although the amount of the 
SW collection increased dramatically, the amount of SW still being processed through self 
disposal stayed similar, because SW generation has increased (see figure 6.4) 

Although the emergency clean-up was a success and the privatised SW service in the CC 
proved itself, there were some failures in the project. SW collection and transport outside the 
City Centre was poor or absent (ARI/SDP, 1995, from Mbuligwe, 2004), the DCC failed to 
raise awareness on the benefits of SW management. The DCC also did not take any action 
against waste generators that did not pay the tax, and they failed to even collect these taxes 
properly. In fact Multinet often collected these fees for the DCC.  

Although there were some problems, it seemed that private SW services were profitable and 
in 1996 the pilot was expanded to 44 of the 73 wards in DSM region (Kassim, 2005). The 29 
wards that were left out of the pilot were not suitable for the project due to a lack of 
infrastructure and lower population. The expansion resulted in five companies (Maningira Ltd., 
Kamp Enterprises, Multinet, Allysons Tranders and Kimangele Enterprises) and the DCC 
controlling all collection activities of these companies. In 2003 there were 21 companies and 23 
NGO’s and CBO’s active in the collection of waste in the 44 wards. The two largest companies 
(Maningira and Multinet) collected most of the solid waste in DSM because most other 
companies (NGO’s and CBO’s) were ill equipped  

The establishment of private involvement (SW collection and transport) in the SW 
management system in DSM expanded the number of actors involved in this system. In figure 
6.4 the four actors are placed in a network where the relation between the actors is shown 

The central government is a party that is interested in solid waste management, because she 
is ultimately responsible from a citizen point of view, and the fact that the central government is 
superior to all authorities (Mbuligwe, 2004). The DCC is the actor that should collect revenue 
from SW service recipients the residents of the serviced area. The responsibility of the SW 
provider, the private contractor, is to collect and transport SW from residents and collection 
points to the city dumpsite, where local authorities are responsible for further processing of SW. 

Since expansion of privatised SW services, little change to the SW management system has 
been applied. This is shown in the results of SW collection, which is increasing, but compared 
to the total generated amount of SW, the percentage of collected SW has been unchanged 
(figure 6.4). The uncollected waste still caused environmental problems (illegal dumping is 
mostly done in the near vicinity of waste generation, and thus causing local environmental 
problems) and this reflected badly on the central government. The central government has 
recently developed several policies and acts that influence the SW management system.  
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Figure 6.5: Actors involved in SW management in DSM since 1994  

(Source: UN-HABITAT, n.d. & Kironde, 1999) 
 

National Environmental Policy (1997): Related to waste management this policy points out a 
few things; industries should be planned in a manner that minimises adverse effects on the 
environment at all stages, this includes waste disposal, use and disposal of products. Tanzania is 
also trying to encourage the return of beverage containers for recycling or reuse. The same goes 
for other items that are a hazard to the environment such batteries, oils, and plastics. This policy 
places the liability for pollution at the polluter. The polluter shall be held financially responsible 
for the costs of cleaning up the pollution. 

In 2003 the National Health Policy was finished/enacted. This policy focuses on health 
issues and waste management is also part of this. This policy places the responsibility of solid 
and liquid waste management at each health facility with the Ministry of Health. Also the MoH 
should provide guidelines on proper disposal practices of chemical wastes. 

In 2004 a new Environmental Management Act was finished, it is a very broad document in 
which many aspect of environmental management are discussed. One of these aspects is waste 
management (Part IX), which is divided into solid waste management and hazardous waste 
management. Waste management and minimisation of waste is the duty of local governments. 
This means collection, disposal and recycling is a local issue. Management of hazardous waste 
is explicitly explained; import, export and transport of hazardous waste is a direct responsibility 
of the Minister of Environment. The generator of hazardous waste is responsible for its disposal, 
but is also liable for possible damage caused by this waste to health and environment. The 
management of hazardous wastes may be an important point in the Act, because E-waste is 
classified as hazardous waste in for example the Basel Convention, which is also signed by 
Tanzania. 

 
It can be concluded that there is reasonable base for urban waste management in case of 

legislation, policies and regulation (Kironde, 1999). The Environmental Management Act of 
2004 replaced the one of 1982, and an expected waste management action plan should provide a 
clearer picture of how to implement waste policies. The problem however is that much of this 
legislation is not enforced and many illegal dumpsites exist throughout DSM. There are several 
explanations for this: 
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• The problem is caused by inadequate legal mechanisms. While the DCC can bring court 
cases under environmental legislation, such cases are often delayed for years. Also there 
are no specially trained judges to hear environmental cases and the capability of the law 
enforcers (NEMC lacks efficient monitoring capacity (Mniwasa & Shauri, 2001).  

• The low level of education of employees of the DCC results in low management skills in 
overseeing the big picture (Kironde, 1999).  

• Corruption, according to Kironde (1999) is one reason for poor law enforcement. 
However the extent of corruption in the Tanzanian government is not well documented 
and monitored by a special anti-corruption unit. 

 

6.4.2 Technological developments 

According to Mbuligwe and Kassenga (2004) treatment of solid waste does not take place in 
DSM in the strict sense of the word. The contribution of waste treatment technologies like 
incineration, which takes place at hospitals, and composting and biogas production are 
negligible. The technologies used for self disposal or at the city dumpsites are already discussed 
in section 6.2.1.In this section the improvements of the recycling sector and new initiatives that 
have the potential to contribute to sustainable waste management in DSM are discussed.  
 
Recycling developments 

There is very little information on amounts of waste separated and recycled. Mbuligwe and 
Kassenga (2004) say that from the household waste 114 ton/day is recycled at the source (8% of 
total household waste generated per day). In addition, 1.2 tons/day of commercial waste is 
recycled at the source. At collection points in the city, an estimated 3.1 tons/day is recycled. At 
illegal dumpsites 10.1 ton/day is recycled and at the city dumpsites 2.1 tons/day is recycled 
mostly by scavengers. This means that 15.3 ton/day is recycled by the recycling industry, 
although this is an improvement in comparison to 1993, the percentage of recycled is only 
4.36% (based data from figure 6.2 and 6.3) of the collected recyclable wastes. 

An important accomplishment was the organisation of scavengers at the city dumpsites in 
Vingunguti and Mtoni. The scavengers and private companies worked together in recycling. By 
2003 almost 75% of recyclables (plastics, glass and paper) were separated at the Mtoni 
dumpsite. The municipalities themselves separated the scrap metal. The combination of 
scavengers and the private companies lead to almost 15% of the colleted waste getting recycled 
(Chinamo, 2003, from Myers, 2005). This relative efficient recycling organisation proves that 
the recycling sector, at least the collection of recyclables, could work much more efficient than 
the 4.36% at this moment. 

One major difference with the situation between now and 1993 is that PET bottles are now 
recycled instead of used for storage. Several small initiatives are set up to collect and recycle 
PET bottles. In the following section a number of such innovations are discussed. 
The recycling industry consists od recyclers and end users of recycled material. Recyclers are 
for example the RPC that recycles all types of plastics, Waste that recycles paper, but also small 
scale initiatives like Wonder Welders (discussed later in this section) that turn scrap metal, 
glass, wood and paper into art pieces, post cards jewellery, etc.. End users are for example 
micro and large industries (table 6.1), but also individuals and petty traders (Kaseva, 2002). 
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The table shows that there are possibilities for the different types of recyclable wastes . The 
collection of these recyclables is however still low in total amounts in comparison to the total 
amount of generated recyclable waste. 
 
Table 6.1: Major recycled items and the corresponding end user industries in DSM 

(Source: Kaseva and Mbuligwe, 2000) 
Type of waste Category of industry Waste recycling industry 

Paper Micro Dasico, UMIDA, Wonder Welders, UNIDO-RPC 
 Large Kibo Paper, Tanpak industries 
Metal Micro Dasico, Mwanayamala, UMATA, Kilulumo, Mburuhati, 

Mbagala, Kizinga, Mtambani market, Wonder Welders 
 Large Steel cast Tazara, M.M. integrated steel mills Ltd, 

Mikocheni iron and steel Ltd, ALUCO, NECO, Tazara 
workshop 

Glass Micro Wonder Welders 
 Large KIOO, Pepsi Ltd, Tanzania breweries Ltd 
Plastics Micro UNIDO-RPC 
 Large Simba plastics, Tegry plastics 
Tyres Micro Rashidi Kawawa road, Mshimbula Enterprises 
 Large NAS tyre service Ltd 
 
  
UNIDO - Recycling Processing Centre 

The RPC is already discussed in section 6.2.2, but here the focus is on the recycling system 
and not on the actor network. The RPC can process many types of plastic, from PET bottles, 
LDPE, HDPE, PVC and PP (Scheinberg 2005, processing of these plastics is discussed in 
chapter 3), and they are also capable of recycling paper. The plastics are collected via the 
informal sector, which consist of the scavengers. The scavengers can either bring it to the RPC, 
or the RPC goes to the city dumpsites for the collection of plastics. The scavengers are paid per 
kilogram of type of plastic. In figure 6.6, the collection and production process of the RPC is 
explained, together with the weekly production quantity. 

The RPC’s main components for the production of output are a shredder that is used for 
breaking down rigid plastic items into small flakes. The agglomerator converts film and soft 
plastic sheets into crumb-like consistence called crumbs. The pelletizer is a thermal piece of 
machinery, which is the most expensive equipment at the RPC. The crumbs from the 
agglomerator or flakes from the shredder go into the pelletizer. The plastics are melted and is 
thereafter extruded through a round die in long strings, and cooled with water to harden the 
strings. The strings are then cut into small pellets that are better suited for certain types of 
moulding industries in comparison to the flakes or crumbs (Scheinberg, 2005 & Likondo, 
2008). Based on weekly processing they are able to recycle 321 ton of plastics per year. This 
amount is less than 1% of the total collected plastics in 2005 (based on 12,5% of the collected 
SW in 2005 (365000 ton)). 
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Figure 6.6: Production quantity of the RPC on a weekly basis  

(Source: Machiel Kuipers, from Scheinberg, 2005) 
 
Wonder Welders 

Wonder Welders is a small scale recycling initiative that started in 2004 that employs 40 
disabled men and women. Their core business is to make “art” from recycled wastes. They use 
scrap metal for making sculptures, glass for jewellery, wood for toys, and paper for postcards. 
The necessary materials (or waste) are donated by for example, Toyota donates the scrap metal, 
paper is donated by firms, glass by expatriates from wine bottles, and wood is donated by a 
furniture maker. Scavengers are not part of this system of recyclable waste collection, the 
collection is entirely done by Wonder Welders themselves (Personal communication: Elly, 
2008).  Wonder Welder uses the following the following techniques to produce their products 
from the recyclable wastes;  

• The metal scrap is welded into sculptures. The pieces of metal are handpicked by the 
artists and welded into a sculpture. 

• The amount of glass that is recycled is very limited because they use the glass to make 
jewellery like earrings and necklaces. First the collected glass bottles are cleaned, and 
the label is removed by soaking them into water. The bottles are then smashed into small 
fragments using a wooden box. The fragments are then crushed into fine powder that is 
sieved. The fine powder is then put in moulds and the mould goes into an oven. The 
glass is now recycled into shapes that are used for the final products. 

• The collected paper is shredded and soaked into water to soften them, fibres from 
pineapple leaves are also cooked for about 12 hours. This is put into a blender to make 
the pulp that is necessary to make paper sheets, the sheets need to dry before they can be 
decorated. 

• The left over wood is shaped into wooden toys without the use of nails or screws and is 
finished with a coconut oil. 
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What this project shows is that waste materials can be used to create many new products. 
The project is self sustaining; the products are sold in various shops in DSM, Arusha, Moshi, 
Zanzibar and in the Netherlands. 

6.5 Constraints and the implications for E-waste management  

6.5.1 Constraints in SW management DSM  

It has been almost 15 years since the solid waste collection service has been privatised. The 
collection of solid waste has increased from 5% in 1993 almost 40% in 2008, but the increase 
has been very gradual (figure 6.3). However acceleration of privatised solid waste collection 
services has not occurred, for acceleration the gap between generated solid waste and collected 
solid waste should decrease faster, in fact the share of collected verses generated stays the same. 
There are several reasons why this acceleration process has not occurred. 

Several authors (Kaseva & Mbuligwe, 2003, Kironde, 1999, Kassim & Ali, 2005) have cited 
several reasons that impede acceleration of the SW management system in DSM.  

• The lack of enforcement of existing legislation, which partly leads to lack of awareness 
among waste generators, keeps old habits and practices of waste disposal in place. If 
waste generators can still illegally dump their SW without punishment, they are tempted 
to use this method of waste disposal.  

• The common practice of illegal dumping results in low payment rates. The payment rate 
in low income areas is below 30% and in high income areas between 50 and 62% 
(Kaseva, 2003). Households are not willing to pay for the service when they can use 
nearby illegal dumpsites that are free of charge. 

• The illegal dumping practices have much to with the lack of providing information 
(education, and creating awareness) on the hazards of illegal dumping. Creating 
awareness is an important issue could motivate the waste generators to use service 
providers for their SW. Also an active involvement of households, as being the key 
stakeholders of the SW services is a constraint for payment for the service (Kassim, 
2005). Most households in DSM are not aware about SW service providers and the 
privatization of it. It is unclear to them to whom they give their SW to, the private sector, 
public sector, or agents who are paid by the government. Informing and involving the 
households in the development of SW management creates awareness, but also the will 
to contribute to the system. 

Although enforcement of regulation is poor, the government is still working on improving 
regulation regarding waste practices in DSM. One example is the development of the waste 
management action plan (as mentioned in chapter 4), however it is still not approved by the 
parliament of Tanzania. This plan covers most waste types, including E-waste. It is a complete 
plan that should include all aspects of waste management; collection, disposal, and recycling. 
The plan focuses on more sustainable methods of disposal than those used now (landfill). It 
could accelerate the collection of SW and the recycling of inorganic wastes. 

Although the recycling sector/industry is growing (1.35% in 1993 to 4.36% in 2005) it is still 
very small scale. Collection rates for recyclables should be much higher, for investments in the 
sector. 
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6.5.2 Implication for E-waste management system 

There are several important issues that have to be considered in designing an E-waste 
management system in DSM: 

• How should an E-waste system in DSM be financed, payment of service contractors in 
the SW system low. For E-waste this is impossible due to the general practices used for 
E-waste. The general practice of E-waste management is storage, the E-waste generators 
should be stimulated to hand in their obsolete equipment.  

• Legislation should ensure that obsolete electronic equipment does not end up as landfill 
or is illegally dumped or self disposed off. What the several analysis of the SW system 
implicated is that awareness and involvement of stakeholders is essential for high 
collection rates of waste.  

• The recycling industry in the SW management system is still in an early stage of 
development, this has implications for which fractions can be recycled and which 
cannot. In chapter 7 these implication are taken into account for further analysis of an E-
waste management system in DSM. 
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Chapter 7: Conclusions and implications 

In this final chapter the main conclusions of this research are summarised and what the 
implications of the findings for a transition toward E-waste management in Tanzania. The goal 
of this final chapter is not to provide strict guidelines for building an E-waste management 
system for Tanzania, but discuss realistic possibilities for a transition towards sustainable E-
waste management in Tanzania. This is based on the analysis of the existing E-waste situation 
in Tanzania, the experiences from the transitions in the Dutch solid waste (SW) and E-waste 
management system, and the transition towards a privatised SW services system in Dar es 
Salaam (DSM).  

In section 7.1 the conclusions from chapter 4, 5 and 6 are summarised. In section 7.2 the 
implications for future E-waste management in Tanzania are discussed. What implications do 
the findings have for management (collection, recycling and financing) of E-waste and 
institutional developments (habits and formal regulations) in Tanzania. 
 

7.1 Summary of conclusions 

7.1.1 Current E-waste management system and constraints in Tanzania 

Using information gathered during fieldwork in Tanzania, an overview of the current E-
waste management system was derived by a socio-technical regime analysis. The results gave a 
map of the actors and networks, institutions and technologies used in E-waste management. 
From this analysis on the existing situation in Tanzania it is clear that a formal E-waste 
management system does not exist. 

E-waste is of course handled in some way, however this is not done in a formal waste 
management system, handling of E-waste is instead based on informal institutions, habits and 
practices: 

• Storage of E-waste, which is limited by storage capacity. 

• Reuse of parts by repair shops mostly for computers. 

• Landfill and illegal disposal are used as final disposal options. 
 
The present analysis of the existing situation in DSM resulted in three main problem areas 

for E-waste management: 

• There is lack of awareness on the environmental and health risks of current E-waste 
disposal techniques. 

• There is no alternative for storage or landfill of E-waste, because there is no system for 
E-waste collection and processing. 

• The absence of legislation and policy on E-waste, which recognises E-waste as a 
separate type of waste (like chemical or medical wastes), thus for E-waste disposal in a 
sustainable manner do not exist. 

 
Although legislation and policy on E-waste does not exist, the Vice Presidents Office – 

Division of Environment (VPO-DE) is developing a new waste management plan that includes 
a specific section on the management of E-waste. It is likely that within the near future the 
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government of Tanzania is undertaking a more active role in collection and processing of E-
waste. This raises the question, how can Tanzania make a transition from a waste management 
system that only handles solid waste to a waste management system that can manage E-waste? 

To understand how transitions in waste management systems are influenced by 
developments in all levels (multi-level perspective (MLP): landscape, niche and regime), the 
transition from waste management to E-waste management in the Netherlands was analysed in 
chapter 5, and the transition towards privatisation in the waste management system of Dar es 
Salaam is analysed in chapter 6 using the MLP.  These analyses should provide constraints and 
possibilities for future E-waste management in Tanzania. 
 

7.1.2 The transition towards E-waste management in the Netherlands; 
constraints and solutions 

The increasing usage of electrical appliances in Dutch society started to become problematic 
in the 1980s in terms of a new type of waste: E-waste. The toxic content of E-waste mandated 
that, landfill and incineration were not favourable disposal methods. A policy tool, The 
Lansinks Ladder describes waste processing options on basis of sustainability, was developed in 
the Netherlands. This ladder placed uncontrolled landfill (dumping) as the least favourable 
option, and recycling, reuse and waste prevention as sustainable waste processing techniques.  

In 1998 E-waste legislation was adopted in the Netherlands, and E-waste collection and 
disposal schemes (NVMP and ICT-milieu) were proposed. To create efficient collection 
schemes, several pilot projects were started and these revealed some constraints for collection of 
E-waste, and presented solutions to deal with these constraints:  

• If E-waste generators are unaware of the existence of collection points/routes and reason 
for collection of E-waste, the E-waste generators are motivated to participate. 

• Use of different collection methods (involving retailers, schools, municipalities, door-to-
door), depending upon types of E-waste (big, small, etc.) can help to increase the 
collection rate of E-waste. 

• The practices and habits of the consumer for disposing E-waste need to change (a 
common practice was mixing small obsolete electronic equipment with SW). 

• If reuse is preferred for certain types of EEE, it must be collected using a method that 
does not damage the EEE. 

• A reward system increases collection rates of obsolete EEE, it stimulates consumers to 
hand in obsolete EEE at designated collection points. 

Management of E-waste is very successful in the Netherlands and the majority of E-waste is 
collected and recycled at specialised companies. The pilot projects contributed to the existing 
collection schemes.  

Legislation also had an important role in the success of E-waste management: first the 
development of the directive white and brown goods that led to the two major collection 
schemes (NVMP and ICT-milieu), and secondly the enforcement of this legislation that resulted 
in participation of producers and importers of electronic equipment. Directives (Ozone, WEEE, 
RoHS) resulted in a higher level (more sustainable) of recycling. Technologies were adapted to 
meet the requirements of these directives. The government has developed the experience in 
implementation and enforcement of legislation, policies and laws regarding waste management. 
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The developments in processing technologies used in E-waste recycling in the Netherlands 
are mostly incremental and the result of regulation that requires more sustainable recycling of 
E-waste. The technologies are mostly long established techniques already used in the recycling 
of for example solid waste.  
 

7.1.3 The SW management system of Tanzania: plans of a transition 

The most important event in the recent 20 years of the SW management system in DSM, 
Tanzania, is the privatisation of the collection services. This privatisation has increased 
collection rates from 5% to 40% of the total generated SW in DSM. Although the collection has 
increased the method of processing SW has not, the main formal processing technique is still 
landfill. Also the transition has not entered the phase of acceleration that is described in 
transition management. Several reasons are identified that obstruct acceleration of the transition 
from public SW management towards private SW management: 

• The lack of enforcement of existing legislation, for example illegal dumping is not 
allowed, however seldom punished. 

• Poor payment habit of residents for the collection service provided by the private waste 
contractors. The result is that private waste contractors stop servicing areas, because they 
are not rewarded for their work. 

• There is a lack of awareness about the environmental pollution and health risks of 
improper waste disposal. 

• In the privatisation process households, as most important service user, are poorly 
informed in two parts: one they are not informed that the collection services is 
privatised, and two if a private firm provide the collection service is unclear why the pay 
the Dar es Salaam City Council for the service. This has led to a low participation rate of 
residents in DSM. Greater involvement in the beginning of such a process, would lead to 
an understanding of why it is necessary, who is involved and which responsibilities 
every actor in the SW management system has. 

 

7.2 Implications for E-waste management Tanzania 

At the time of writing this thesis, E-waste is not part of environmental or waste policy 
legislation in Tanzania. The scale of the problem with E-waste is still relatively small in 
comparison to SW problems, especially in total amounts generated. However the increasing 
numbers of computers, mobile phones and other EEE in Tanzania will require E-waste 
management in the near future to prevent health hazards and environmental damage. 

As noted in chapter 2, a transition starts in the predevelopment phase. In this phase a strategy 
needs to be developed that consists of: 

 
The problem 

The increasing usage of EEE (TV, computers, mobile phones, etc.) in the Tanzanian society, 
and the eventual result, environmental pollution and health risks, of increasing amount of E-
waste for which there is no sustainable solution. 
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The long term goal of E-waste management 

The creation of a sustainable E-waste management system, where sustainable E-waste 
management is focussed on minimising environmental pollution and health risks, and reuse and 
recycling of obsolete EEE is preferred as processing technique 

 
The emphasis in the predevelopment phase must be on increasing knowledge about E-waste 

management. Experiments in the form of pilot projects on E-waste management (collection and 
disposal) are a good way to learn about advantages and disadvantages of the E-waste 
management options employed in these experiments. It is very important to keep in mind is that 
if the experiments fail, the lessons from such failures can still be important for future 
development. Further more, higher level developments in the socio-technical regime and 
landscape could create an environment where these experiments could be successful.  

There are three areas, which have been used for the analysis throughout this thesis, that need 
attention; first the development of technology, second the development of institutions (formal 
and informal) and third the involvement of existing organisations and entry of new ones if 
required. 

1. The development of technology should be focussed on short term possibilities (the 
possibilities that are available at this moment in E-waste management), keeping in mind 
the long term goal of the transition. In other words; how can Tanzania collect and 
process E-waste in the near future? This will be discussed in section 7.2.1. 

2. Institutional development concerns formal institutional and informal institutional 
development. Formal institutions that need to be developed are policy and legislation on 
E-waste management, and state institutions responsible for enforcing and adapting 
existing policies and legislation to changing conditions. Informal institutional 
development is focussed on changing peoples and organisations habits and practices on 
E-waste disposal, this is discussed in section 7.2.2. 

3. The involvement of organisations is essential in the sense that technologies do not work 
on their own and the institutions regulate the interaction between the organisations 
(Geels 2004). It might be necessary to develop organisations that are responsible for 
certain parts of an E-waste management system such as associations responsible for 
collection for retailers or specific electrical and electronic equipment. The organisations 
are therefore embedded in the paragraph on technological and institutional development. 

 

7.2.1 Collection, recycling and financing 

There are many different generators of E-waste in the Tanzanian economy such as, 
government bodies, educational facilities, firms and consumers that necessitate different 
collection schemes. Research on Dutch collection schemes has shown that having different 
convenient collections schemes results in higher collection rates (chapter 5). Convenience is 
important because a low threshold to hand in obsolete EEE at collection points will increase 
collection rates. 

The best area to start E-waste management is DSM and the most likely area DSM where E-
waste generators would participate is the city centre. This is a high income area and the 
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economic centre of DSM, with firms, embassies, international organisation and government 
bodies. 

For collection schemes participation of certain actors that either sell electronics in large 
quantities or repair them can be helpful. Actors such as retailers, repair shops, importers, and 
telecommunication companies, could be tested as possible collection participants/points in 
experiments, examples of such experiments are: 

• EEE or ICT repair shops, either privately or state-owned, could separate E-waste from 
repairable equipment for recycling. Because workshops tend to replace parts of broken 
EEE for repair, the broken parts are easily collected in several containers at the source. 

• Similar to some of the experiments in the predevelopment phase of the Dutch transition 
towards E-waste management (chapter 5), Tanzania also could involve retailers in 
collection of obsolete EEE, in the same way by plastic containers where people can 
dispose E-waste. 

• EEE retailers in the Dutch E-waste management system are obligated to take-back 
obsolete EEE when consumers buy a similar piece of EEE in return (NVMP take-back 
system in chapter 5). Retailer of EEE and ICT should also have some kind of take back 
policy, or at least consumers should be informed about where to bring their obsolete or 
broken EEE. Also the retailers should collect E-waste generated in their repair shops. A 
possibility is the large retailer of consumer electronics located in DSM City Centre, 
which has a repair shop (Personal communication: Bungala, 2008), but also the many IT 
related retailers in the City Centre.  

• Mobile phone companies should be involved actively, there are 10 million mobile 
connections in Tanzania, and mobile phones have a relatively short lifetime and have 
toxic content (battery and Printed Wiring Boards). Collection at mobile phone shops can 
be stimulated by providing incentives, for example, extra credit when handing in broken 
or obsolete phones when buying new phones. 

What should be kept in mind in developing experiments similar to experiments in the Dutch 
experience, is that what works in the Netherlands does not necessarily work in Tanzania. This 
can have many reasons, culture, habits in waste handling, environmental awareness, etc.. 
 For example, a reward system in a collection route could convince people to hand in their E-
waste, however there is a possibility that a collection system with a rewards could result in 
failure because of corruption when this is executed by the government (Personal 
communication: John, 2008). 
 

Financial part of an E-waste management system consists of costs for collection, recycling 
and benefits from material recovery and reuse of obsolete EEE. A key element in this system is 
the involvement of different actors such as E-waste generators, informal collectors, 
municipalities, retailers, government bodies, and others that need to be stimulated to participate 
in a collection system. 

Part of the system can be financed by the recovery of materials. However a pilot project on 
E-waste management in Kenya (Internet source: CFSK, n.d.) has shown that E-waste 
management systems may not yet be self financing in terms of revenue from the recovered 
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materials and refurbishment activities. Other methods such as state support or 
retailer/manufacturer participation are necessary to finance the system. 

Part of the system could be financed from outside Tanzania, because on brown and white 
goods a visible recycling fee is paid by consumers in the Netherlands to the retailer (chapter 5). 
When obsolete brown and white goods are exported to Tanzania this fee stays in the 
Netherlands at the responsible organisation. However by exporting this equipment this fee is not 
used for the end disposal of the product. The fee for disposal can or should be used to finance 
part of the system in Tanzania.  Through export registration a part of disposal fee can be freed 
from the Dutch or EU systems for E-waste management projects in the receiving countries such 
as Tanzania. 

The other part of financing the system should be retrieved from the system itself, through 
companies that are interested in the fractions of E-waste. Plastic, metal and E-waste recyclers, 
national or international, should provide enough capital to finance collection, dismantling and 
transport of E-waste. E-waste itself should be viewed as a resource of materials. 

Because it is not clear that recycling of E-waste in the near future is possible in Tanzania, a 
solution outside its national boundaries should be explored. E-waste consist of different material 
fractions, of which some can be processed locally (easily accessible plastics and metals), 
however the electronic part of E-waste requires highly specialised technologies. For a 
sustainable solution, according to the Lansink ladder, it is needed to transport this fraction to a 
specialised recycling facility. An option is finding a foreign partner (branch organisation like 
ICT-milieu, foreign government body (Ministry of VROM) or E-waste recycler (Umicor, 
SIMS) for example in the EU to recycle these fractions. 

When we focus on the possibilities already available in Tanzania, the analysis of the current 
E-waste situation in Tanzania and the possibilities from the analysis of the transition in the SW 
management system provided several options: 

• Refurbishment of, for example, obsolete monitors (CRT) can be transformed to 
affordable TV’s, it is a realistic solution already used in the CFSK E-waste management 
project in Kenya, and the Microsoft refurbishment project in Uganda (UNIDO, 2009 & 
Johnson 2008) . 

• Repair of, for example, computers using the parts of obsolete computers 

• Plastic and metal recycling, Tanzania is capable of recycling the plastics and metals that 
can easily be dismantled from E-waste. 

• Dismantling of E-waste can be done manually in comparison to the Dutch situation 
where hour wages do not justify in depth dismantling of E-waste. Fractions can be 
separated before further processing which makes the fractions more valuable, due to a 
more homogeneous content of the fractions. 

 

7.2.2 Institutional Development 

Informal institutional development 

The habits and practices of organisation in the E-waste management system are limited to 
the knowledge they posses on the subject. The conclusions from chapter 4 and 6 on the E-waste 
and SW management system in Tanzania and DSM show us that there is a lack of awareness 
absent environmental pollution and health risks of currently-used methods to deal with wastes. 
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By providing information to the different organisation in the E-waste management system, a 
change in attitude towards sustainable techniques can be stimulated, for example: 

• E-waste generators, waste collectors, waste processors, and government bodies in 
general (exception excluded) are not aware of the problems E-waste can cause when E-
waste is disposed through landfill and illegal dumping or disposed through the self 
disposal method, especially when they burn E-waste. Actors should be well informed the 
consequences of improper E-waste management. Awareness of the subject may lead to a 
change of habits and practices (illegal disposal and/or landfill of E-waste) of the actors 
involved in E-waste management. The question is, who can inform actors, who informs 
E-waste generators, policy makers, etc., examples are:  

o Universities, and especially ARDHI University which does research on 
environmental issues, could play an active role in research and feeding 
government bodies, firms and residents the problem of E-waste and how it is 
best managed. 

o The VPO should take a leading role, as they are the main developer of the new 
waste management plan. They should participate and delegate responsibilities 
(collection, processing) to other actors. 

• The municipalities, responsible for the landfill sites, are made aware of the need for 
separate collection of E-waste, and they could very easily prevent E-waste from getting 
mixed with SW by providing a separate space for E-waste (for example similar to the 
environmental street at Dutch municipalities).  

• Recyclers of plastics and metals should be informed about the resource value of 
materials in E-waste that is often of higher quality (in comparison to plastics and metals 
from SW). 

 
Supplying information on the necessity of E-waste management, who is responsible for 

overall management, collection and recycling, and how E-waste is collected (which collection 
options are available) and recycled, would increase overall participation of organisations. 
 
Formal institutional development 

The lack of E-waste specific policy and legislation in Tanzania means there is still a lot of 
work to be done in this area. The VPO should focus on the enactment of the Waste Management 
Strategy and Action Plan. This should provide a guide for the transition towards E-waste 
management in Tanzania. 

It is necessary that E-waste is mentioned as a specific waste type in an update of the 
EMA2004, which is done in the recognition of E-waste as a specific hazardous waste, can lead 
to formal management of E-waste:  

• As in Dutch (Directive on white and brown goods) and European legislation (WEEE), 
discussed in chapter 5, it is made clear who is responsible and processing of E-waste. 
The directive gives the responsible government body the tools to enforce the legislation. 

• The responsibilities of each actor involved in E-waste management (government bodies, 
E-waste generators, firms, manufacturers and retailers of EEE, collectors, processors and 
recyclers) are made clear in policy and legislation.  
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• Regulation of the system should be placed at the NEMC that is already in charge of 
enforcement the current EMA2004. The NEMC can be authorised to punish (using fines 
and even imprisonment of offenders) offenders of legislation. Private firms should be 
stimulated to participate in a collection and recycling system for E-waste should be 
stimulated. The involvement of the private sector has proven its efficiency in the SW 
management system. 

 
The conclusions and implications for future E-waste management do not provide a ready 

made solution for the problems in Tanzania. Development of such complex socio-technical 
systems, as E-waste management systems are, will result in inevitably in some failures in the 
process. It is important to keep in mind the goal of the transition towards E-waste 
management, learn from the failed initiatives and use them to build capabilities and to 
develop a sustainable future.  
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Appendix I: List of actors visited during fieldwork in Tanzania 

1/2 
Actor Type Contact person(s) Contact information Date 

NMB head office 
Firm – Bank 

E-waste generator 
(Donation) 

A. Poels 
Senior Manager 
Change 

NMB house 
P.O. Box 9213 
Jamhuri/Azikiwe Street 
Dar es Salaam 
+255 22 2161000 

June 9th 2008 

Consumer Consumer / Student 
(did a small survey 
among households on 
practices with E-waste) 

Dennis Nyakirang áni +255 717 007 776 June 11th 2008 

Internet Café – Alpha 
Dry Cleaners 

E-waste generator Employees Mlimani City shopping 
mall 

June 12th 2008 

ViAfrica E-waste generator 
(Importer / NGO) 

Liesbeth Hofs P.O. Box 7809, Moshi, 
Kilimanjaro, Tanzania 
+255 (0) 27 2750114 
www.viafrica.org  

June 19th 2008 

Mkombosi 
ACTT – Affordable 
computers and 
Technology for 
Tanzania 

E-waste generator 
(Importer / NGO 

Robert Mafie 
ACTT coordinator 

CCM MKOA Complex, 
Taifa Road 
P.O. Box 9601, Moshi, 
Tanzania 
+255 (0) 732 973181 
www.actt.co.tz 

June 19th 2008 

ARDHI University E-waste generator 
(educational facility) 

Mr. Gwido 
Director ICT 
department 

ARDHI University Dar es 
Salaam, Tanzania, 
University Road 

July 9th 2008 

T-MARC company Ltd. 
 

E-waste generator Geophrey Millinga 
(Jenny Barker) 
IT specialist 

Ndovu road, Mikocheni B 
P.O. Box 63266, Dar es 
Salaam, Plot No. 383 
+255 22 2700 772/4 
geoph@tmarc.or.tz 

July 11th 2008 

PGM electronics 
computer repair shop 

E-waste generator / reuse Geophrey Millinga 
Director 

pgmelectronics@gmail.com 
Dar es Salaam, Tanzania 

July 12th 2008 

Wonder Welders Waste processor 
(small scale recycler) 

Miss Elly info@wonderwelders.org 
+255 754 051417 
Dar es Salaam 

July 16th 2008 

Muhimbili University of 
Health and Allied 
Sciences 

E-waste generator 
(Educational Facility) 

Felix Suhums 
IT manager 

Felix@muhas.ac.tz 
Dar es Salaam, Tanzania 
 

July 17th 2008 

Ministry of Health and 
Social Welfare 

Policy maker / E-waste 
generator 

Robert Mussa Robertmussa@gmail.com 
Dar es Salaam, Tanzania 
 

July 27th 2008 

Estate house University service 
department – Re-
sale/auctioning 

Peter Msiru +255 754 467808 
Dar es Salaam, Tanzania 
Savei 

July 30th 2008 
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2/2 
Actor Type Contact person Contact information Date 

Internet Café Survey E-waste generator Emanuel John University Road 
Dar es Salaam, Tanzania 
(near Mlimani City) 

August 4th 2008 

Estate House University service 
department – waste 
management 

Miss Rukia Dar es Salaam, Tanzania 
Savei 

August 7th 2008 

Vice Presidents Office –
Division of 
Environment 

Policy maker / E-waste 
generator 

Charles A.L. Swai Dar es Salaam, Tanzania 
IPS building, City Centre 
(Askari monument) 
+255 22 2113983 
charlesswai@yahoo.com 

August 14th 2008 

Samsung shop Retailer Mr. Thomas Dar es Salaam, Tanzania 
Mlimani City, Savei 

August 18th 2008 

University Computing 
Centre Ltd. 

E-waste generator Mr. Mutuli USDM service department 
www.ucc.co.tz 
ucc@usdm.ac.tz 
 

August 21st 2008 

Hardware Engineering 
Department 

E-waste generator / IT 
repair shop 

John Haule Dar es Salaam, Tanzania 
DSM University, 
University road 

August 21st 2008 

Tanzanian Association 
of Environmental 
Engineers (TAEEs) 

NGO / environmental 
support group 

Deus Masige 
CEO 

Dar es Salaam, Mlalakuwa, 
Survey, Kinondoni district 
E-mail: +255 22 270 1967 
Internet: www.furaha.co.tz 
PO Box 35454 

August 21st 2008 

Samsung / Sanyo 
Authorised dealer 

Retailer / importer Ali Bungali +255 784 472206 
City Centre, Dar es Salaam, 
Tanzania, Samora Avenue,  
near JM Mall 
Ali.bungali@yahoo.com 

August 25th 2008 

Elite Computers Retailer /  importer Several employees City Centre, Dar es Salaam, 
Tanzania, 
Samora Avenue, JM Mall 
 

August 26th 2008 

United Nations 
Industrial Development 
Organisation – 
Recycling Processing 
Centre Ltd. 

Recycler 
(Plastics and paper) 

Saidi Likondo Dar es Salaam, Kimweri 
Avenue, TIRDO complex 
+255 712 165060 

August 27th 2008 
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Appendix II: Type of appliances per E-waste category 

 
(Source: Huisman, 2007) 
Category 1: Large Household Appliances 

Refrigerators and freezers, Washing machines, Dishwashers, 
Clothes dryers, Electric cookers, ovens and hobs, Microwaves, 
Electric heating appliances, Electric fans, Air conditioning units. 
 

Category 2: Small Household Appliances 

Vacuum cleaners, Carpet sweepers, Other appliances for 
cleaning, Appliances used for sewing, knitting, weaving and 
other processing for textiles, Irons and other appliances for 
ironing, mangling and other care of clothing, Toasters, Fryers, 
Grinders, Coffee machines and equipment for opening or 
sealing containers or packages, Electric knives, Appliances for 
hair-cutting, hair drying, tooth brushing, shaving, massage and 
other body 
care appliances, Clocks, watches and equipment for the purpose 
of measuring, indicating or registering time, Scales. 

Category 3: IT and Telecommunications Equipment 

Computers (desktop and laptop), Printers, Copying equipment, 
Facsimile equipment, Telephones (fixed and mobile), including 
answering equipment, Calculators. 

Category 4: Consumer Equipment 

Televisions, Video recorders and DVD players, Video cameras, 
Audio equipment, Radio sets, Musical instruments. 

Category 5: Lighting Equipment 

Luminaries for fluorescent lamps with the exception of 
luminaries in households, Straight fluorescent lamps, Compact 
fluorescent lamps, High intensity discharge lamps, including 
pressure sodium lamps and metal halide lamps, Low pressure 
sodium lamps, Other lighting or equipment which does not use 
filament bulbs. 

Category 6: Electric Tools (excl. Large scale industrial tools) 

Drills, Saws, Sewing machines, Equipment for turning, milling, 
sanding, grinding, sawing, cutting, shearing, drilling, making 
holes, punching, Folding, bending or similar processing of 
wood, metal and other materials, Tools for riveting, nailing or 
screwing or removing rivets, nails, screws or similar uses, Tools 
for welding, soldering or similar use, Equipment for spraying, 
spreading, dispersing or other treatment of liquid or gaseous 
substances by other means, Tools for mowing or other 
gardening activities. 

Category 7: Toys, Leisure and Sports Equipment 

Electric trains or car racing sets, Hand-held video game 
consoles, 
 Video games, Computers for biking, diving, running, rowing, 
etc., Sports equipment with electric or electronic components, 
Coin slot machines. 

Category 8: Medical Devices (excl. all implanted and 

infected products) 

Radiotherapy equipment, Cardiology and dialysis equipment, 
Pulmonary ventilators, Nuclear medicine, Laboratory 
equipment for in-vitro diagnosis, Analysers, Fertilization 
testers, Other appliances for detecting, preventing, monitoring, 
treating, alleviating illness, injury or disability. 

Category 9: Monitoring and Control Instruments 

Smoke detector, Heating regulators, Thermostats, Measuring, 
weighing or adjusting appliances for household or as laboratory 
equipment, Other monitoring and control instruments used in 
industrial installations (e.g. in control panels). 

Category 10: Automatic Dispensers 

Automatic dispensers for hot drinks, Automatic dispensers for 
hot or cold bottles or cans, Automatic dispensers for solid 
products, 
Automatic dispensers for money, All appliances which deliver 
automatically all kind of products. 
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Appendix III: Recovery process of non Ferro’s in E-waste  

“The Precious Metals Operations (PMO) focuses on fast throughput and maximised yields at 
optimised cost. They are fully tuned for the efficient refining of an extended range of complex 
and valuable raw materials, containing precious metals. 

The Base Metals Operations (BMO) focuses on flexibly processing by-products from the 
PMO at the lowest possible costs and optimal throughput times. 

Both PMO & BMO enhance the basic success factors of our business model: flexibility, 
reliability and complexity. 

The processes are based on complex lead/copper/nickel metallurgy, using these base metals 
as collectors for precious metals and other metals, so called "impurities", such as antimony, 
bismuth, tin, selenium, tellurium and indium. This plant at Umicore has increased productivity, 
combined with greater efficiency, which results in maximised metal recovery rates and 
generating optimum precious metals yields.” (Internet source: Umicore) 
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Appendix IV: Amount of electrical and electronic equipment in Tanzania 

 
Table 4.1: Electrical and electronic equipment present in Tanzania 

Type of EEE 2009 estimate (x 1000) 

TV 1700 
Radio 16600 
Computer System 303 
Mobile Phones 9358 
Fixed Line Phones 165 

 

The estimate of the quantity of electrical and electronic equipment in Tanzania is based on the 

population of Tanzania and the most recent statistical data found during the desk research. 

 

Population Tanzania: estimate of 41 million in July 2009 (Source: CIA world fact book, 

Tanzania5) 

 

Statistical data: 

1. 42 TVs per 1000 people (Source: APC Africa ICT Policy Monitor6, 2004) 

2. 406 radio’s per 1000 people (Source: APC Africa ICT Policy Monitor, 2004) 

3. 7,388 computer systems per 1000 people (Source: Nationmaster, 20047) 

4. 9.353 million in 2008 (Source: CIA world fact book, Tanzania, 2008) 

5. 165000 in 2008 (Source: CIA world fact book, Tanzania, 2008) 

 

Calculation: 

1. 42/1000 * 41 million  = 1.7 million TV’s 

2. 406/1000 * 41 million = 16.6 million Radio’s 

3. 7,388/1000 * 41 million = 303 thousand computer systems 

 
 

                                                      
5
 https://www.cia.gov/library/publications/the-world-factbook/geos/tz.html 

6
 

http://africa.rights.apc.org/index.shtml?apc=se_1&stat_country%5B%5D=21848&Submit=Compare+selected+countries, 
Statistics are drawn from the World Bank, ITU and UNDP websites 
7
 http://www.nationmaster.com/graph/med_per_com_percap-media-personal-computers-per-capita, based on World 

Development Indicators Database 
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Appendix V: Recalculation of size of the recycling sector in Tanzania 

 
The recalculation is based on the following article 

 
Recycling - an environmentally friendly and income generating activity towards sustainable 
solid waste management. Case study - Dar es Salaam City, Tanzania M.E. Kaseva*, S.K. Gupta 
Received 25 March 1996: accepted 3 June 1996 
 
Claim of authors: 
“It was noted from Table 2 that the available paper, metals, plastics, glass and textiles in Dar es 
Salaam wastes were 14.7% of the total waste generated. A summation of the values in column 6 
of Table 5 reveals that out of the 14.7% recyclable materials only 11% are currently recovered.” 
 
Recalculation: 

Available materials Total generation Recovered per day 

per day (tons) 
Percentage (tons) 
 

Paper  174 1,446 0,83% 

Metals 56 1,710  3,05% 

Plastics 38 0,185 0,48% 

Glass  8 0,470 5,87% 

Textile 18 0,132 0,73% 

Total  294 3,943 1,34% 

 
What the authors did was adding the percentages (0,83+3,05+0,48+5,87+0,73 = 10,96%), 
instead of dividing the total generation per day by the recovered quantity ((3,943 / 294) * 100 = 
1,34%) 
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