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Abstract 

Waste is anything which is considered to be no longer useful to anyone. In reality, it actually 

possesses the ability to be the raw material for several other processes and applications. 

Improper handling of wastes could result in several environmental hazards such as air 

pollution, soil erosion, methane emissions, low birth rate and others. In developing countries, 

proper handling of wastes is one of the important topics to be focussed from an environmental 

perspective. This thesis aims to propose an improved waste collection system in Gaborone 

through investigating the current waste management practices in Gaborone from different 

perspectives. Several stakeholders were interviewed for gathering information related to the 

present waste legislations, waste collection, treatment, and disposal methods. A composition 

study was also conducted along with the other research teams in order to support the objective 

of this thesis. The results shows that the current waste management practices has certain flaws 

which the management has to overcome in order to avoid the environmental impacts caused 

by the waste generation in Gaborone. Basic Recycling and treatment facilities are absent in 

Gaborone. The local government do not have any updated plans for the proper handling of 

wastes. The obtained results are critically analysed to showcase the existing flaws in the waste 

management practices, and using the state of the art knowledge in waste management the 

research team suggests an improved waste collection system for Gaborone considering the 

economic and environmental conditions. 
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1 Introduction 

The ecosystem of our planet is exploited and altered due to various modifications done to the 

environment in the form of technology development, urbanization, natural resource depletion, 

increase in population and pollution. Waste is anything, which is no longer useful and needs 

to be get rid of (Wilson, 2006) but from the concepts of closing the material loops in 

Industrial Ecology, it is clear that the waste is not useless, and it always possesses the 

potential to be a raw material for some processes. There is an increased problem in the 

generation of solid waste in many developing countries due to the development of 

technologies and industries (Kgosiesele et al. 2010).  

Botswana is one among the fastest growing African countries. It was one of the poorest 

countries when it got its independence, but it has grown to the rank of middle-income 

countries within a short span of time. The Republic of Botswana is facing a lot of 

environmental problems due to its enormous development. One among the important 

implication is the solid waste generated in the country. The threats of uncontrolled landfilling 

are not realized by the people of Botswana. Careless dumping of the waste and widespread 

littering has become a serious problem in Botswana (Gould, 1995). The growing population in 

Botswana has resulted in consumption of increased use of products and services which in turn 

generate a lot of waste (Kgosiesele et al. 2010). The amount of waste generated is closely 

related to the socioeconomic development of any country (Hogland et al. 2007). In Botswana, 

the important driver for the generation of the solid waste is also found to be the socio-

economic development (Kgati et al. 2001). The consumption pattern in Botswana is found to 

be linear where all the products, which are produced from the natural resources end up as 

waste and finally dumped into the landfill without any recovery or recycling activities 

(Kgosiesele et al. 2010). In order to minimize the flow of solid waste ending up in the landfill, 

the concept of closing the material flows should be taken into account. Closing the material 

flows involves directing the material flow of virgin materials to used materials (Lyons, 2007). 

Closing the material flows helps to minimize the solid waste ending up in the landfill through 

reduce, reuse and recycling activities.  

1.1 Botswana and Gaborone 
Botswana is a country located in the southern part of Africa. The capital of Botswana is 

Gaborone, which is located in the southeast part of the country. The total area of the country 

is 581,730 square kilometres with its borders shared by Namibia to the West, Zambia and 

Zimbabwe to the North East and South Africa to the south, and it can be seen in figure 1. The 

total population of the country as of July 2011 is estimated to be approximately two million 

with people having an average life expectancy rate of 58 years and a population growth rate 

of approximately 1.6% (CIA World Factbook, 2011). The birth rate of the country is 

approximately 22 births per 1000 populations, and the death rate of the country is 10 deaths 

per 1000 populations (CIA World Factbook, 2011). The country has nine districts and five 

town councils. Botswana‘s economic growth rate is one of the greatest success stories with a 

great transformation from a poor country to a middle-income country with a GDP of 13,100 $ 

in a short period of time since its independence on September 30, 1966. The country‘s 

economic growth is mainly due to diamond mining industry, which constitutes about one-

third of the country‘s GDP and other activities like tourism, cattle raising, financial services 

and subsistence farming also contributes to the country‘s economic growth rate. Botswana has 
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one of the highest HIV/AIDS prevalence rate with approximately 25% resulting in the second 

highest HIV prevalence rate in the world (CIA World Factbook, 2011). 

 

Figure 1 – Botswana Map  

(CIA World Factbook, 2011) 

Gaborone, the capital of Botswana lies in the southern part of the country with its border 

shared with South Africa to the east. Gaborone is one of the fastest-growing cities. The people 

of Botswana usually call the city of Gaborone with a short name called ‗Gabs‘. The city lacks 

in traditional infrastructure. Most of the city‘s buildings have been developed in the recent 

years. The headquarters of the diamond trading company Debswana is located in Gaborone. 

Diamond constitutes about 70% of the total exports of Botswana (Kent et al. 2011). 

Temperatures can reach up to 30-35
o
C in September and October. The humidity in Gaborone 

is generally low, and it has only one rainy season between October and April. The Gaborone 

city does not have a public transport system. At present, People mostly travel in their own 

vehicle or hire a taxi to go from one place to another. Space for pedestrians walking is very 

poor in Gaborone. Bicycles are a rare sight in Gaborone. 

1.2 Solid Waste Management in Botswana 
Solid waste in general refers to all the wastes that are generated from household, commercial, 

industrial and agricultural sectors. The system relating to environmental protection in 

Botswana is still considered to be in an infant stage. Until 2002, there was no proper record of 

the composition of the solid waste that is generated annually in the Gaborone landfill 

(Ketlogetswe et al. 2005). The major instrument used for the solid waste management in 

Botswana is the Waste Management Act (Laws of Botswana, 2011) and the Botswana‘s 

Strategy for Waste Management (Botswana Environmental Information System, 2011), which 

was published during the year 1998. The Waste Management Act (WMA) provides some 

regulatory measures for the waste collection, disposal and recycling. The local authorities are 

responsible in making these regulations effective, in reality (Kgati et al. 2001). The 

Botswana‘s Strategy for Waste Management (BSWM) was developed with a view to facilitate 

and coordinate the waste management issues in the country by relevant actors in the waste 
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management sector (Kgosiesele et al. 2010). The main objective of the waste management 

authority in Botswana is to reduce the generated waste, prevent pollution, promote efficiency 

and motivate reuse and recycling activities. The local authorities are silent regarding 

maintaining the regulatory measures and the waste management issues. This is evident from 

the careless littering and uncontrolled landfilling in the country. Involvement by the NGO‘s 

and private companies in minimization of waste generation is the only positive sign for now 

in Botswana. The WMA does not have much regulatory measures for specific stream of waste 

generated and at the present situation the WMA is considered to be ineffective, and it needs 

some improvement in their regulatory measurements in order to fulfil the environmental 

requirements of the present generation. Absence of proper waste collection system, absence of 

landfill weigh bridges are few among the reasons for the challenges faced by the government 

of Botswana in the development of the recycling industry. The local recycling companies are 

only involved in recovery activities, which are later sent to South Africa and Zimbabwe for 

recycling (Ketlogetswe et al. 2005).  

1.3 Aim  
This thesis focuses on the solid waste management in Gaborone, Botswana with a special 

attention on the household waste management. In precise, this thesis investigates the current 

waste management practices from the generation of household waste to the collection and 

disposal of the various waste streams into the landfill. The specific aim of the thesis is to  

 Investigate the present waste management system in Gaborone, Botswana for 

collection and treatment of the waste streams from a  

o Technical,  

o Legislative,  

o Environmental and  

o Economic perspective. 

 Propose a more sophisticated system for waste collection and treatment based on the 

state of the art knowledge regarding waste management taking the environmental and 

economic conditions into account. 

Investigating the present waste management system from different perspectives gives the 

researchers, a clear understanding about the present condition of the waste management 

practices in Gaborone, their strengths and weakness. Based upon the results of this thesis, an 

improved waste collection system is suggested in order to overcome the flaws in the current 

waste management practices. The aims of the thesis are met by answering to the following 

research questions 

RQ 1. Who are the stakeholder, their roles and activities to the current waste management 

practices in Gaborone? 

It is the important question in line with this thesis. Stakeholders are essential in any 

management practices. Identification of the stakeholders and their role and activities gives a 

clear understanding about the current waste management in Gaborone as well provide a 

clearer picture about the strength and weakness in the current waste management practices.  
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RQ 2. How are the wastes from different strata collected, treated and disposed from the source 

level?  

Most of the developing nations do not have a proper system for the collection, treatment and 

disposal of the wastes generated from the various waste stratums. This question analyses the 

existing collection system, treatment and disposal methods of the current waste management 

practices to find out the way in which all these are organized and practiced in reality. 

RQ 3. Suggest an improved waste collection system based upon the environmental and 

economic conditions of Gaborone? 

A better waste collection is essential to improve the current waste management and to 

overcome the problems in the waste management practices. This question recommends a 

better solution to the already existing waste collection system in Gaborone.  

1.4 Scope and limitations 
In order to fulfil the requirements of the aim and research questions, information and 

principles from various literatures and journals are taken into account for the investigation of 

various field work involved in this thesis.  

The findings in this report are based upon the geographical boundaries of Gaborone and not 

the entire of Botswana. The study boundary is thus limited to Gaborone alone and it may not 

be applicable for other parts of the country. 

The findings in this report are based upon the household waste management practices in 

Gaborone. The other waste stratums such as commercial, industrial, and others were not given 

much attention compared to the household waste stratum. The findings are thus effective for 

household sectors of Gaborone. 
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2 Methodology  

This chapter elaborates about the methodology that is used in this thesis. The type of methods, 

literatures, journal articles, and websites are discussed. This thesis is part of a group work 

with two other teams with one focussing on the e-waste management in Botswana (Kanda et 

al. 2011) and the other focussing on the composition studies for finding out the potential for 

resource recovery in Gaborone (Nagabooshnam, 2011). This report thus uses information 

from the other two theses as well. More information connected with e-waste and composition 

studies can be found out on the other two reports. 

2.1 Research Design 
This thesis uses three research questions in order to fulfil the aim of this thesis. The first two 

questions focuses on the analysis of the current waste management practices in Gaborone 

from different perspectives whereas the third question recommends an improved waste 

collection system in Gaborone based upon the results and analysis of the first two research 

questions. Answering to these research questions involves collection of various information 

and understanding the current practices related to waste management. Strauss et al. 1990 

states that qualitative researches are basically used for deeper understanding about any subject 

area about which nothing is known. Since information regarding the current waste 

management and practices are completely unknown, the researchers has opted qualitative 

research methodology as their major tool. 

According to Frechtling et al. 1998, the commonly used qualitative methods are observations, 

focus groups, interviews, document studies, case studies and others. In this thesis, the research 

questions involves collection of information regarding the waste management from various 

literatures and journals as well as collection of information regarding the current waste 

management practices from various stakeholders in Gaborone. Hence document studies and 

interviews are selected as the qualitative methods used for this thesis.  

Based upon the qualitative research methods explained above, the research design for this 

thesis can be divided into two phases such as (1) theoretical studies and pre-planning, (2) data 

collection and field work. The field work and data collection involved in this thesis was 

conducted in Gaborone. Theoretical studies, pre-planning and development of the report was 

done in Linkoping in Sweden.  

2.1.1 Theoretical studies and pre-planning 

Theoretical studies and pre-planning was done as a simultaneous process. The theoretical 

studies were essential for the researchers to gain an insight over the various strategies, 

management practices, and issues related to waste management. The information for 

theoretical studies are acquired mainly from articles and journals found in the electronic 

database such as Scopus, science direct, web of science and from books and documents 

obtained from government officials in Botswana. The pre-planning phase consists of activities 

which involves travel plan to Botswana, the stay in Botswana during the research and the 

budget of the whole thesis. The pre-planning phase was done with the help of the supervisors 

of this thesis. 
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2.1.2 Field work and data collection 

The field work and data collection involved in this thesis are mainly through interviews. 

According to Frechtling et al. 1998, there are two types of interviews namely structured 

interviews and in-depth interviewing. Structured interviews method involves carefully 

selected questionnaires. The in-depth interviewing method involves interviews based on open 

ended questions with the intention of collecting as much information from the informants. 

The main advantage of using open ended questions in interview is that the respondents are 

free to say whatever they feel like saying in their own words (Collins, 1970). Since the 

research questions require collection of as much as information from the stakeholders, the in-

depth interviewing method is selected for the field work and data collection. 

2.2 Methods for first and second research question 
The first research question (RQ1) involves identification of the stakeholders who are in the 

current waste management practices in Gaborone, and what will be their activities and 

contribution to the current waste management. The second research question (RQ2) involves 

collection of information regarding the existing waste collection system in Gaborone. Both 

the research questions involve data collection through interviews with the stakeholders. The 

stakeholders contributing to the current waste management in Gaborone are identified with 

the help of the supervisors. The identified stakeholders were then contacted through telephone 

and e-mail for fixing an appointment for the interview. A brief introduction was given to the 

stakeholders regarding the purpose of the interview at the time of fixing the appointment. The 

data collection through interviews was a group work along with the other two research 

groups. Hence preparation for the interviews was done through brainstorming sessions with 

the other two research groups. During brainstorming sessions, the questions which are found 

to be crucial were selected for the interviews. Though the preparation for the interviews seems 

to be structured, in reality all the interactions with the stakeholders were based upon in-depth 

interviewing method with special focus on the crucial questions selected during brainstorming 

sessions. 

During the interviews, information about the roles, operations and contribution to the current 

waste management in Gaborone are gathered from the various stakeholders. In addition, 

information regarding the methods of waste collection, treatment and disposal are collected 

from the concerned stakeholders. The information from the stakeholders were collected and 

stored through electronic media devices, which was later retrieved for the purpose of analysis. 

2.3 Methods for third research question  
The third research question (RQ3) involves suggesting an improved waste collection system 

based upon the results and analysis of the other two research questions. Theoretical studies 

(document studies) through the use of literature and journals were used along with the results 

and analysis obtained during interviews for suggesting an improved waste collection in 

Gaborone. Literatures and journals regarding the waste management practices in developed 

and developing countries were used, and compared with that of the current waste management 

practices in order to provide an exhaustive picture of flaws in the management practices and 

thereby providing improvements to the existing system. 
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3 Theoretical Background 

The main objective of this section is to emphasis a brief introduction and explanation of the 

different research field involved in this thesis for helping those who are not familiar with the 

topics. 

3.1 Waste Management Hierarchy 
The waste management hierarchy is a set of approaches used for the waste management. The 

waste hierarchy was introduced into the European waste policy by the European Union‘s 

Waste Framework Directive of 1975, which was later modified into a five-step waste 

hierarchy by the EU parliament for its waste legislation Directive 2008/98/EC. The directive 

presents some basic principles needed for the waste management. The five-step waste 

hierarchy is shown in figure 2. 

 

Figure 2 – Waste management hierarchy  

(Source – EU Waste Framework Directive, 2008) 

The figure 2 represents the waste hierarchy with the least sustainable or the least preferred 

option in managing waste being disposal into the landfill and the most sustainable or the most 

preferred option in managing waste being waste minimisation or avoidance. 

3.1.1 Waste Minimisation/Avoidance 

Avoidance or the waste minimisation has been always the most preferred option in the waste 

hierarchy because it paves a way to avoid impacts of the product throughout its life cycle 

(Gertsakis et al. 2003). According to the waste hierarchy, the waste minimisation has been the 

important objective for many European nations but only a little progress has been made in 

making it into reality. The waste hierarchy also suggests that in order to achieve waste 

minimisation, the need to influence practical decisions at various stages of a product life cycle 

should be considered as an important aspect (EU Waste Framework Directive, 2008). 
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3.1.2 Reuse 

The usage of discarded products or components without any change done to its function and 

without any processing is called Reuse (Fischer, 2011). Reuse is more dominant than 

recycling in the waste hierarchy since it does not need any new or additional resource for 

further usage of the product. Reuse is not only beneficial to the environment by reducing the 

need for new resource in manufacturing a product but also reduces the overall cost of 

developing a product. A large number of items can be reused without any reprocessing done 

to it. Some of the items which can be reused are furniture, clothes, home appliances which 

haven‘t reached its end of life, plastic bags etc. 

3.1.3 Recycle 

Recycling is often used to denote when a discarded product from a waste stream is converted 

into raw materials and reprocessed or remanufactured to form the same product or a new 

product (Fischer, 2011). Recycling of a product includes collection of the discarded product, 

sorting, reprocessing and manufacturing (waste management board of Western Australia, 

2004). A product cannot be made of 100% recycled materials because any resource used in 

the product has only a limited time of recyclability. Some of the commonly used products for 

recycling include a variety of plastics, paper, metal cans, glass bottles, etc. 

3.1.4 Recovery 

Recovery in common words is used to describe resource recovery and material recovery. 

Material recovery involves recovery of materials which is further used for recycling. Resource 

recovery usually involves conversion of the discarded materials into a useful resource either 

through biological or thermal treatment. The biological processes include open composting, 

closed composting, anaerobic digestion, etc. The thermal processes include incineration and 

pyrolysis (United Nations Environment Programme, 2005). 

3.1.5 Disposal 

Disposal is the least sustainable and the least preferred option in the waste management 

hierarchy. The waste management was originally developed for the purpose of removing 

unwanted material from people settlements. It was only during the recent times that the waste 

is moving in the upward direction towards resource recovery in many developed countries, 

but disposal is still the preferred final destination for most developing countries. The 

commonly practiced disposal methods are Landfilling and Incineration (United Nations 

Environment Programme, 2005). 

According to Gertsakis et al. 2003 there are two schools of thoughts on the waste hierarchy 

which can be interpreted in which the first one is related to interpretation of integrated waste 

management with the hierarchy and the other one is that the waste hierarchy should be 

followed strictly in order to reach sustainability.  

3.2 Integrated Sustainable Waste Management 
The Integrated Sustainable Waste Management (ISWM) is a leading concept of the Urban 

Waste Expertise Programme which was the result of 15 years of work on understanding the 

waste issues regarding other aspects of the waste management excluding the technical issues 

in the southern countries (Dulac, 2001). The ISWM identifies the solid waste streams as a 

resource for the development of various products rather than seeing it simply as waste. The 

waste stream is also considered as a set of individual material which has to potential to 

maximize recovery and minimize disposal (Dulac, 2001). The ISWM is clearly explained in 
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the figure 3. The ISWM also acts as a tool to achieve sustainable development in the field of 

waste management. 

 

Figure 3 – Integrated Sustainable Waste management 

Source - (Dulac, 2001) 

The ISWM is taken as one of the background for understanding the different sections of the 

solid waste management in Gaborone. The different sectors of the solid waste management in 

Gaborone are interviewed and analysed using this framework. 

3.3 Closing the Material Flows 
Industrial Ecology has evolved as an important strategy for improving environmental 

conditions. An important element in the industrial ecology is the concept of closing the 

material loops of any product by directing the used product, which is considered as waste to 

the production process (Lyons, 2007). The material flow of products is considered to be an 

important aspect in the sustainable growth of a solid waste management. Closing the material 

flow (cradle to cradle design) and eco effectiveness are an alternative concept to that of zero 

emissions and eco efficiency (Braungart et al. 2007). The zero emission and eco efficiency 

are based on the principle of reducing the negative impacts of the products during production 

and consumption whereas the eco effectiveness is based on the principle to consider the waste 

generated from one process to be a potential resource for another process. The goal of eco 

effectiveness is to create a cyclical cradle to cradle design and not to minimize the linear flow 

of materials (Braungart et al. 2007).  
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Figure 4 – Material flow in the context of intelligent materials pooling community 

Source - (Braungart et al. 2007)  

Intelligent material pooling is a framework for the collaboration of economic actors within the 

technical metabolism to form a closed loop as seen in figure 4. The main system of this 

intelligent materials pooling is the material bank which supplies raw materials to 

manufacturers in the form of materials and gets back the same materials in the form of 

recovery and recycling by the end users to form a closed cycle (Braungart et al. 2007).  

3.4 Solid Waste Management in Developed Countries 
Several literatures provide valuable information regarding the solid waste management 

practices in the developed countries and how they tackle to achieve sustainability.   

3.4.1 Sweden 

Sweden is one of the countries to expertise in the waste management practices. The Swedish 

Environmental Protection Agency is responsible for the environmental policy and protection 

in Sweden. The Swedish Environmental Protection Agency is responsible for producing 

policies, regulations and various guidelines in connection to the waste management. The 

Swedish Waste Policy is an important instrument used for managing the wastes in Sweden 

(Swedish Environmental Protection Agency, 2005). There have been several developments in 

the Swedish waste policy. Some of the developments in the policy include Environmental 

Protection Act, which deals with the waste issues related to the protection of the environment, 

Producer responsibility, Landfill tax and landfill ban policy, which was introduced with a 

view to cut off the flow of wastes ending up in the landfill (Swedish Environmental Protection 

Agency, 2005).  

In Sweden, from the year 1994, the Producers Responsibility Ordinance has been 

implemented, which made the Swedish households to sort their waste into six fractions 

consisting of dry recyclables and food wastes (Bernstad et al. 2011). Currently, the household 
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waste streams which do not fall under the category of producer responsibility are collected by 

the local municipalities itself or through the municipality contractors (Swedish Environmental 

Protection Agency, 2005).  

The waste collection system for household wastes in Sweden is divided into property close 

collection and collection at drop off centres (Dahlen et al. 2009). Bins, racks, sacks and bags 

are used either in indoors or outdoors for the property close collection and different types and 

shapes of containers are used at the drop off centres for the collection (Dahlen et al. 2009). 

According to the Swedish Environmental Protection Agency, about 90% of the household 

waste that are generated in Sweden has been recycled in some way, and it is also seen that 

only less than 10% of the household waste are now being sent to the landfill.  

Material recovery and recycling are carried out for most of the inorganic waste streams. 

Biological treatment in the form of anaerobic digestion and composting is carried out for the 

organic waste streams. In addition, incineration of dry recyclables is also being carried out in 

which almost all the energy that are produced is recovered (Swedish Environmental 

Protection Agency, 2005). The sorted waste after collection from households and other 

sectors are sent to recycling facilities and treatment plants. The residual waste fractions are 

incinerated to produce heat and electricity whereas the inorganic waste fractions such as metal 

scraps, plastics, papers, glass, etc are sent to recycling facilities for recycling (Bernstad et al. 

2011).  

Extended Producer‘s Responsibility is followed for waste streams such as packaging and 

waste paper. Deposit-return system for all cans, metal containers, plastics bottles and glass 

bottles has been widely used in Sweden (Pires et al. 2010). The Producers Responsibility 

Ordinance law was passed in order for the producers to take care of the goods, they produce 

even after its end use. In Sweden, after the Producers Responsibility Ordinance has been 

passed, the companies in Sweden together formed organizations which would deal with the 

collection and treatment of the different waste streams (fti, 2011). The producer‘s role also 

involves consulting with the local municipalities about the recycling systems, and the 

municipality‘s role is to monitor actively the collection schemes in Sweden. The households 

in return should clean and separate the packaging wastes from other waste streams and 

transports it to the desired drop off centres (Hage et al. 2008).  

In addition to the Producers Responsibility Ordinance, there is also weight based billing 

system for the household waste streams in Sweden. The householders are charged based upon 

the waste per kilogram they produce (Dahlen et al. 2010). Thus almost all the wastes that are 

generated are either treated or recycled making way to form a closed loop for the material 

flow in Sweden.  

3.4.2 Finland 

In the case of Finland, waste reduction was the main objective in the waste management act of 

Finland (Sokka et al. 2007). The waste management act was introduced during the year 1979, 

and it is the major instrument used for addressing the waste management issues in Finland 

(Loughlin et al. 2003). After Finland joining the European Union, it has to update the 

regulations and legislations in order to satisfy the requirements of the European Union‘s waste 

directives. The waste act and waste decree of 1993 was based upon the European Union 

council directives (Loughlin et al. 2003).  

The governmental organizations in Finland are responsible for introducing policies and 

standards with various issues relating to the waste management, and the local municipalities 

are responsible for the overall collection and treatment of the household wastes in Finland 

(Loughlin et al. 2003). According to Sokka et al. 2007, the first major effort regarding 
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regional waste management plans was conducted during the year 1994. In 1997, waste 

management bodies in Finland launched a comprehensive waste monitoring system to 

monitor the flow of municipal solid waste.  

According to Tanskanen et al. 2001, in Finland, the regional municipality‘s objective of 

increasing the recovery rate was mainly through source separation. The on-site waste 

collection system was employed for mixed waste, paper and boast. Paper was collected 

separately for areas with more than five households, and bio waste is collected separately for 

areas with more than 10 households. In addition to this collection system, there are also drop 

off centres for recyclable such as paper, cardboard and glass in Finland.  

The promotion of source separation in the Helsinki region in Finland was handled by a 

separate team in the form of public services such as telephone guidance, lectures and 

exhibitions. When separation of biowaste came into existence in Helsinki in Finland, all the 

households were contacted through mail, newspapers and advertisement to bring awareness 

among the people (Tanskanen et al. 2001). The deposit – refund system was employed for 

packaging wastes and beverages in Finland (Pires et al. 2010). Extended Producer‘s 

Responsibility was introduced for packaging waste and paper products such as newspaper, 

copy paper and other paper related products (Pires et al. 2010). 

3.4.3 Switzerland 

According to Joos et al. 1999, the main objective of the waste management policy in 

Switzerland is to bring about an increase in the recovery of wastes and maximize the 

reduction of soil, water and air pollution by the application of waste treatment techniques. The 

principles in Swiss waste management policy include waste prevention at source, pollutant 

reduction in production processes and finished goods, waste reduction through recovery and 

environmentally compatible treatment of the leftover wastes (Joos et al. 1999). Separate 

collection system is employed for paper, glass, batteries, plastics bottles, etc. Thermal 

treatment continues to the principal method of treating mixed solid waste in Switzerland (Joos 

et al. 1999).  

Extended Producers Responsibility is practiced for waste streams such as beverage bottles, 

tinplate, aluminium cans and packaging materials. Deposit–refund system is practiced for 

reusable packaging and paper waste in Switzerland (Pires et al. 2010) Almost all the other 

waste management systems in the developed part of the European continent follow the similar 

pattern for the management practices of solid waste, but it may also vary from one country to 

another depending upon the different socioeconomic aspects of the country.  

3.5 Solid Waste Management in Developing Countries 
Contrary to the developed countries, the solid waste management in developing countries 

does not have a proper framework, and they also lack in basic regulatory measures such as 

waste collection, disposal and recycling. There is as well no source separation of waste in the 

developing countries.  

3.5.1 India 

In India, the collection of waste is either done by house to house collection and through 

sweeping the litters in public areas. These mixed wastes that is generated are then transferred 

to a temporary storage place where it is later sent to the landfill site for dumping (Hazra et al. 

2009).  

In Kolkata, the Kolkata Municipal Corporation is responsible for the overall collection, 

treatment and disposal of municipal wastes. The wastes from the streets and households are 
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collected through sweeping and door to door collection by the municipality. For the 

commercial and industrial sectors, the wastes are collected by the municipalities with a fee. 

However, the wastes from unauthorized market areas and road side shops dumped illegally at 

roadside are collected by the municipality sweepers (Chattopadhyay et al. 2009). The 

collected wastes are directly sent to the landfill. Signs of waste segregation schemes were 

introduced in 1999 but it failed to due to several reasons like lack of involvement of 

municipal officials and the general public.  

There were also signs of public-private partnerships between the Indian Plastic Federation and 

the Kolkata Municipal Corporation with a view to divert the plastic waste material flow from 

ending up in the landfill but the partnership has not been implemented, until now 

(Chattopadhyay et al. 2009). It is also seen that the public-private partnership regarding 

management activities in India is becoming important in the recent days. 23 out of 25 major 

cities in India seek the help of private sectors for managing the wastes (Hazra et al. 2009).  

There was composting facilities opened in Kolkata during the year 2000 for processing the 

organic waste fractions but this facility was not functioning from 2003 due to higher inert 

content of wastes and improper marketing of compost (Chattopadhyay et al. 2009). It is also 

clear from Chattopadhyay et al. 2009 and Hazra et al. 2009, that there is no Producer 

Responsibility for any waste streams in India. As far as e-waste is concerned, there are no 

formal organizations or schemes to collect the e-waste that are generated in India. The e-waste 

are collected and treated by private organizations without any help from the municipalities or 

the government (Wath et al. 2011). This leads to an increased amount of e-waste ending up in 

the landfill and thus posing a threat to the environment.  

There are a lot of defects in the current collection, storage and transportation in the waste 

management in Kolkata in India. Some of the defects include absence of source separation 

techniques, improper waste collection between the households, poor awareness among the 

people, poor waste monitoring systems, poorly maintained collection vehicles and poorly 

developed disposal sites (Chattopadhyay et al. 2009). 

3.5.2 Thailand 

According to Chiemchaisri et al. 2007, open dumping in common places has become a 

common scenario in many areas in Thailand due to increasing municipal waste in the country. 

Open dumping contributes to 60% of the solid waste disposal in Thailand. The focus of the 

current solid waste management strategy in Thailand is bulk collection and mass disposal. 

The use of the transfer station for effective collection and transportation of waste are not well 

practiced.  

The regulation and guidelines for the solid waste management are under the control of 

Pollution Control Department in Thailand. The wastes are collected by the municipalities to 

transfer stations in most of the areas and from the transfer station; private vehicles are 

employed for the transport of the wastes to the landfill. From Chiemchaisri et al. 2007, it is 

also seen that there is no evidence of any public-private partnership in the waste management 

sector in Thailand.  

E-waste recovery and recycling is still in the development phase in Thailand due to non 

availability of regulations and policies (Kojima et al. 2009). Extended Producers 

Responsibility is also still in the development phase in Thailand (Kojima et al. 2009) It is also 

seen that there are no proper sanitary landfill sites in Thailand (Chiemchaisri et al. 2007). It 

can be seen that the flow of materials in Thailand is linear, and the current waste management 

practice in Thailand is still in its infant stage to reach a sustainable growth in waste 

management.  
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3.5.3 Indonesia 

According to Supriyadi et al. 2000, the city of Semarang in Indonesia has been suffering to 

overcome the problem of municipal solid waste. The domestic waste in Semarang constitutes 

about 80% of the total waste generated and 60% of the solid waste are successfully collected 

and disposed properly. No form of recycling exists in Semarang due to the problems in 

collection, low contribution in recycling and inexpensive landfills.  

The wastes are collected in bulks from all the areas in Indonesia. The cleansing department 

and private contractors are responsible for the waste collection activities. There are totally 4 

private waste collection contractors in Semarang (Supriyadi et al. 2000). These private waste 

contractors can be considered as a public-private partnership between the cleansing 

department and private waste collectors. However, from Supriyadi et al. 2000, it is seen that 

there is no existing Producers Responsibility for any kind of waste streams.  

Scavengers are an important part of the current waste management practices in Semarang. 

Scavengers are mostly involved in the collection and selling of recyclable, which became an 

important trend due to recent developments in industry in the region (Supriyadi et al. 2000). 

This is the same case for other developing countries. Hence, the flow of materials in almost 

all the developing countries is considered to be linear. 

3.6 Waste collection systems in developed counties 
In order to propose a better waste collection system for Gaborone, a literature study about the 

various waste collection system in different countries is elaborated in this section to have a 

basic understanding. The waste collection system in the developed countries provides 

valuable information regarding the waste collection and transportation being followed in cities 

of countries like Austria, Finland, Sweden and Germany.  

In Vienna (Austria), the household wastes are collected in different ways. The commonly 

used vehicle for the household waste collection is a rear loader with a crew of five members 

working on the collection. The residual, organic, paper, glass, metals, plastics are collected in 

separate containers. The paper, glass, metals and plastics are transported to recycling stations 

for recycling. The waste collection bins used for the collection of different waste are coloured 

at the top cover for different category of waste such as black for residual waste and brown for 

organic waste (International Solid Waste Association, 2004).  

In the case of Tampere (Finland), the household waste collection systems are handled by the 

concerned municipalities. There are exceptional cases wherein the waste collection is 

tendered to private operators as in the case of Tampere. The waste collections systems in 

Tampere promote source separation which includes organic waste for biological treatment, 

dry waste for recovered fuel production and all other recyclable materials collected separately. 

The source separation systems are present in buildings with more flats whereas in other areas 

and rural places, the use of drop off centres is used to collect the different types of waste. 

Almost all types of waste that are generated from households are source separated and 

collected separately using a rear loader (International Solid Waste Association, 2004).  

In Gothenburg (Sweden), the household waste collections are handled by the concerned 

municipality through tenders given to organizations. Gothenburg has a vacuum collection 

system for about 25-30,000 households whereas the rest households have waste collection 

containers. The household wastes generated are collected through rear loader and vacuum 

collection systems. The residual wastes generated are incinerated and the other recyclables are 

sent to the recycling stations for recycling (International Solid Waste Association, 2004).  
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Different methods are employed for collection of waste in Hamburg (Germany). Source 

separation techniques are used widely in Hamburg. Almost all kinds of waste are collected in 

containers. The common collection vehicle in Hamburg is a rear loader with two to four 

workers involved in the collection of waste. The recyclable such as paper, metals, glass are 

sent to the recycling station for recycling (International Solid Waste Association, 2004). The 

different waste collection systems practices in the developed countries will be helpful for the 

proposal of a better waste collection in Gaborone. 
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4 Current waste management practices in Gaborone 

4.1 Identification of stakeholders 
The stakeholders of the current waste management practices in Gaborone are identified based 

upon the system boundary by the researchers with the help of the supervisors of this thesis. 

The identified stakeholders are as follows, 

The stakeholders are identified with the help of the supervisors as mentioned in the research 

methodology. The identified stakeholders in Gaborone are, 

 Governmental bodies such as  

1. The Department of Environmental Affairs, 

2. The Department of Waste Management and Pollution Control 

3. Gaborone City Council 

 Private Organisations such as  

1. Simply Recycle 

2. Dumatau Trading 

3. Collect-A-Can 

4. Somarelang Tikologo 

5. Botswana Television 

6. Gamodubu Landfill 

4.2 Governmental bodies 
The governmental bodies responsible for the current solid waste management practices are the 

ministry of Environment, Wildlife and Tourism (EWT) and the local government. The EWT 

is represented by the department of Environmental Affairs (EA) and the department of Waste 

Management and Pollution Control (WMPC), and the local government is represented by the 

Gaborone city council. The WMPC is responsible for the formulation of policies and 

legislations. The WMPC is also responsible for monitoring the waste collection, 

transportation and disposal of solid wastes executed by the city council. The important 

legislation and policies concerned with the waste management are the Waste Management 

Act developed during 1998, and the Botswana‘s Strategy for Waste Management developed 

during the same year. The waste management practices in Gaborone are likely to follow these 

legislations and policies. The city council is responsible for the overall collection, 

transportation and disposal of waste from the households and ensures that all the waste 

management policies and legislations are being followed on segments such as commercial, 

industrial and other sectors. The waste management operations are financed by the ministry of 

finance. The waste management budget allotted for the year 2011 is estimated to be 

approximately 18 million Pula (1 Pula = 0.9 Swedish Kroner approximately). 

4.3 Private Organisations 
The interviews and observations with the private companies show that there are no formal 

material and energy recycling plant in Gaborone. There are only some recovery activities 
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performed by some private companies in Gaborone. The main materials recovered are 

plastics, glass, paper and metal cans. The results from the interviews with the private 

companies are elaborated below. 

4.3.1 Simply Recycle 

Simply Recycle is the first plastic recycling company (see figure 5) to be established in 

Gaborone in the year 2007. The company has its mother plant in South Africa. The 

company‘s major operations include recovery of waste plastic materials such as LDPE, 

LLDPE and HDPE plastics and recycle them in the form of pellets. The recycling involves a 

number of processes, which include cleaning and processing of recovered plastics into pellets 

(see figure 5 and 6). The pellets are a form of raw material which is later transported to South 

Africa for the production of plastic bags and covers. The company also collects PET and PP 

type of plastics which is later sent to South Africa, Malawi and Namibia for processing. The 

other plastic varieties such as PVC, PS and others are not recovered by the company. The 

company recovers the plastics from shopping malls and through scavenging activities in the 

landfill. The company has containers set up at several important points in the city to collect 

the plastics. The company also has workers at the landfill who are involved in the collection 

of plastics. The workers are paid based upon the amount of plastics they collect in the landfill. 

On an average, the company recovers about 45 to 50 tons of plastic material every month. The 

company has purchased machinery, which processes the pellets into containers and bags and 

it would open its processing soon. The company also has plans to extend its collection to other 

major cities near Gaborone. 

  

Figure 5 – The Simple Recycle Plant in Gaborone (Left), recovered waste plastics from 

the landfill ready to be processed (Right) 

  

Figure 6 – Processing of plastics (Left), Plastic pellets (Right)  
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4.3.2 Collect-A-Can 

The Collect-A-Can is a company which is involved in buying and collection of metal cans 

from the city as well as in the landfill. This company also has its mother plant in South Africa. 

The company welcomes cans from all parts of the society in Gaborone. The company has 

agents throughout Botswana, who is involved in buying and collection of cans. The agents 

buy the cans at 0.42 Pula per kilogram and sell it to the company for 1 Pula per kilogram. The 

collectors in the landfill are also paid based upon the amount of cans they collect. The 

recovered metal cans are then subjected to processing where it is crushed and pressurized in 

the form of a bundle (see figure 7) which are later sent to South Africa for further processing 

and material recycling. The company has future plans to enhance their method and 

performance of collection. They plan to introduce drop off machines for the can in the city‘s 

main areas such as shopping malls and commercial areas, buy back centres in the rural part of 

the country, and the company has also planned to set up a transfer station in Gaborone for 

sorting the recovered cans into their categories.  

  

Figure 7 – The crushed and pressurized metal cans ready for recycling 

4.3.3 Somarelang Tikologo 

The contribution of NGO‘s such as this Somarelang Tikologo is one of the important aspects 

in the current waste management practices in Gaborone. Somarelang Tikologo which was 

founded during the year 1992 means Environmental Watch Botswana in the native language 

Setswana. The role of this NGO focuses on four main activities, which involve waste 

management, environmental planning and public relations, natural resource conservation and 

fundraising. The waste management initiatives involve workshop activities, which aim in 

educating and creating awareness among the public regarding the recovering and recycling of 

waste resources based upon the content of the national waste management act. Resource 

conservation and environmental planning involves awareness and training programs regarding 

urban agriculture and people‘s participation in the decision-making process regarding 

environmental issues. The NGO also has a drop off centre (see figure 8) operating in its 

premises for the collection of glass bottles, metal cans, waste papers and plastics. The 

collected waste streams (see figure 9) are sold to their respective recovery companies in 

Gaborone whereas the glass bottles are sent to South Africa for recycling. Approximately, 58 

tons of glass bottles are collected by the NGO every month. 
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Figure 8 – Drop off centre at the Somarelang Tikologo 

  

Figure 9 – Recovered glass bottles and other wastes 

4.3.4 Dumatau Trading 

Dumatau Trading is a waste paper recovery company in Gaborone. The company mainly 

involves in recovering waste paper from the urban environment, but it also collects waste 

plastic materials from the city. Collection of the waste paper is done through fixing several 

collection points where the individuals and organizations dump their waste papers. 

Scavenging in landfill for collection of waste papers is also carried out by the company. The 

average collection of waste papers accounts for approximately 6000 tons per year. 

4.3.5 Botswana Television 

Botswana Television is the first national television service which began its operation during 

the year 2000. Apart from telecasting television programmes, the BTV has also initiated a 

project called the Computer Refurbishment Project (CRP) during the year 2008 under the 

supervision of the Government of Botswana. The project‘s main objective is to recover, 

restore and rehabilitate the electronic equipments from government offices, private companies 

and households. BTV is also the only organization that deals with the management of 

electronic waste circulating around Botswana. The electronic waste categories that are 

recovered by BTV are mainly computers and its peripherals. The project has acquired about 

12000 electronic equipments out of which 2000 equipments have been successfully 

refurbished and redistributed to primary schools in Botswana. The obsolete electronic 
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equipments are hibernating in the BTV warehouse (see figure 10) since there are no electronic 

waste recovery or recycling companies around Botswana but future plans to facilitate 

electronic waste recycling by the CRP is under development. 

  

Figure 10 – Hibernating electronic components in BTV warehouse 

4.3.6 Gamodubu landfill 

Disposal in the form of landfilling is still the best practice followed in Gaborone. The solid 

wastes generated throughout Gaborone are buried in the Gamodubu landfill which belongs to 

the Kweneng district. The Gamodubu Landfill is owned and operated by Kweneng district 

council. Previously, the wastes were disposed in the Gaborone landfill which was later closed 

during the year 2009 due to the landfill reaching its end of life. From 2009, the wastes are sent 

to the Gamodubu landfill. The operation period for Gamodubu landfill is estimated to be 20 

years. The wastes from two other districts such as Kweneng and Tlokweng districts also bury 

their waste in the same landfill. The total area of the landfill is about 76 Hectares. The landfill 

has five cells with each cell measuring a depth of 1.5 meters where the wastes from different 

regions are dumped. The wastes can be dumped to a height of 5 meters above the ground level 

which is then covered with soil and surfaced. The Gamodubu landfill was constructed keeping 

in mind all the health and environmental guidelines. Each of the cells has a system of pipes 

that collect and treat leachate. The Gamodubu landfill has facilities such as weighbridge (see 

figure 11) to calculate the amount of waste a vehicle carries into the landfill, an incinerator 

(see figure 11) for the safe incineration of hazardous clinical waste, a leachate pond (see 

figure 12) to collect and treat leachate, landfill compactor trucks to compact the waste that is 

buried (see figure 12). The landfill is not open to informal scavenging. The only scavengers 

found in the landfill are those who belong to different recovery companies. 

  

Figure 11 – Weigh Bridge in the landfill (Left), Incinerator in the landfill (Right) 
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Figure 12 – Leachate Pond in landfill (Left), compacted waste in the landfill (Right) 
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5 Waste collection, treatment and disposal in Gaborone 

This section will explore the results obtained during the interview regarding the waste 

collection, treatment and disposal systems of the current waste management in Gaborone. 

5.1 Identification of waste stratums 
The main reason for the identification of waste stratums is to track down the different ways, in 

which the solid wastes are generated in Gaborone. The different waste stratums identified in 

Gaborone are described in the figure 13. 

 

Figure 13 – Waste stratum categories 

The household waste stratum includes wastes that are collected from households and 

government housings inside the Gaborone city. The commercial waste stratum includes waste 

that is coming from commercial sectors such as malls, shops, restaurant, etc. The industrial 

waste stratum includes waste coming from the industrial sectors in Gaborone and finally, the 

others waste stratum includes waste coming from institution, schools, military and defence 

etc.  

5.2 Waste collection system in Gaborone 
The household wastes are collected by the Gaborone city council. The city council‘s primary 

focus is on the household waste sector. It collects household waste or general waste, garden 

waste and soil waste from every household in Gaborone. The general waste contains almost 

all waste from all kinds of plastic, food, paper, glass, etc. There is no source separation of any 

kind of waste in Gaborone, hence individuals just mix up all the wastes that are generated 

from household and throw it in a bin. Two kinds of households can be found in Gaborone; the 

first kind is the individuals living in separate houses, and the other is the individuals living in 

apartments. People in separate houses collect their general waste and place it in a 

polyethylene bag outside their houses (see figure 14) and people living in apartments have a 

separate garbage container or drop off centre to throw away their generated household waste 

(see figure 15). The general waste is collected free of cost by the city council. The garden 

waste generated by the household usually containing leaves, trees and plants are collected by 

the city council at a cost of 400 Pula (1 Pula = 0.9 Swedish Kroner approximately) per seven 

ton truck. The soil wastes that are generated from the household are collected by the city 

council at a cost of 500 Pula (1 Pula = 0.9 Swedish Kroner approximately) per seven ton 

truck. The wastes from households are collected every once or twice a week.  
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Figure 14 – Waste collection bins in individual houses 

 

Figure 15 – Waste collection/drop off centres in Apartments 

Wastes from commercial, industrial and private organisations, etc., are collected by a private 

company named Skip Hire (see figure 16). The city council issues contracts to private 

companies to collect wastes generated from commercial, industrial, and institutions, and it 

also involves in regular supervision to check whether the waste generated from these private 

sectors are collected regularly. The figure 17 shows the current waste collection in practice.  

The common collection method practiced both by the city council as well as the private 

companies are the set-out, set-back collection (Davis and Cornwell, 1998) which involves the 

collection of waste by simply emptying the waste containers from each household and 

shopping malls to the waste collection vehicles. This type of collection consists of one driver 

who drives the vehicle and two or more collectors who involves in the collection and transfer 

of wastes from the containers to the vehicles. The frequency of waste collection from the 

households is usually once or twice a week. The Gaborone city is divided into three zones by 

the city council based on the geography for ease of waste collection. The vehicles collect the 

waste from each of these zones every week, and the collected wastes are directly sent to the 
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landfill without any processing or recovery activities. The landfill is situated 35 kilometres 

outside of the Gaborone city which makes the collection vehicles to travel about 70 

kilometres for disposal of waste and to return to its destination, and also it takes about three to 

four hours approximately as travel time. This is due to the absence of the transfer station in 

Gaborone. This situation acts as one of the important reasons for infrequent collection of the 

waste from the households. Absence of source sorting techniques by the city council and the 

people results in dumping of all the wastes generated into the landfill without any recovery, 

recycling and waste processing activities. Only a fraction of these wastes is recovered and 

recycled through scavenging in the landfill by private companies. On the other hand, the 

wastes from commercial and industrial sectors are dumped in a common drop off centre 

usually in the form of large containers. The collection vehicles then collect the waste from 

these containers and transport it to the landfill.  

Gaborone is a fast-developing city, hence its city limits is extending, and new homes and 

apartment are built every now and then. The waste collection by the city council has 

geographical restrictions and hence the collection of household waste from the new city 

borders is not covered by the city council at present. In such cases, the people living in these 

areas take care of their household waste by themselves. People from these areas collect their 

household waste in their vehicle and dump it in the landfill on their own.  

The results from the interviews show that there are no treatment facilities of any kind for the 

treatment of different waste streams in Gaborone. Some recovery and recycling activities of 

inorganic waste fractions are performed by the private recycling companies in Gaborone. The 

private companies mostly do not recycle the waste recovered; rather, they transport it to South 

Africa and Zimbabwe for further recycling. As far as organic waste fractions are considered, 

there are no methods employed for the treatment of these waste streams. Almost all the 

organic wastes generated end up directly in the landfill. The city council does not seem to care 

about the wastes generated ending up in the landfill without any treatment done to it. 

 

Figure 16 – Waste Collection by private company Skip Hire 
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Figure 17 – Current Waste Collection system in practice in Gaborone 

5.3 Waste collection and treatment from different perspectives 
The various interviews conducted with the stakeholders regarding their role, activities, waste 

collection and treatment provide valuable information of the current waste management 

practices. The information gathered can be elaborated in different perspectives as follows.  

From a legislative perspective, it is seen that the city council responsibilities over the 

collection and disposal of the different waste streams in Gaborone is poor. This is evident 

from the roadside littering and improper and infrequent waste collection by the city council. 

The legislations and policies concerned with the waste management practices in Gaborone are 

outdated. Though there are penalties for littering and other such activities, in reality, it is not 

being followed effectively by the city council. It is seen that the legislations and policies need 

to reform in order to meet the current trends. In the case of treatment of wastes, disposal of 

waste in the landfill is still the commonly practiced method.  

From a technical perspective, the waste collection and treatment method followed in 

Gaborone is outdated as well. There is no drop off centres introduced for source separation of 

the different kind of waste streams. Deposit-refund system, buy back machines are also absent 

in the waste management practise in Gaborone. Extended Producers Responsibility (EPR) for 

different waste streams has not yet been practiced widely. The Kgalagadi breweries are the 

only company which is practicing the EPR with the collection and reuse of beverage bottles 

throughout Botswana but end treatment and recycling of beverage bottles is still not practiced 

in Gaborone. 

From an environmental perspective, there is still no development in any plans with regards to 

cut off the emissions produced from the current waste management practices. Open dumping 

is still a common practice in many places around Gaborone (especially in the slums and the 

newly developed areas). People littering in public places are a common sight in Gaborone. 

There are no recycling facilities in Gaborone for organic and inorganic waste streams. Hence, 
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a lot of waste is generated from Gaborone because of lack of treatment facilities in Gaborone. 

The disposal of wastes is accompanied by uncontrolled landfilling. As a result, the previous 

landfill present in Gaborone produces a lot of methane emissions to the surroundings and also 

poses a threat to the people living in those areas. Uncontrolled landfilling is also practiced in 

the current Gamodubu landfill where all the wastes end up without any recovery and 

recycling activities. This may lead to several environmental implications similar to that of the 

Gaborone landfill in the future.  

From an economic perspective, the waste collection system in Gaborone is ineffective. The 

wastes that are generated in Gaborone are disposed in the Gamodubu landfill which is situated 

outside the city. Hence, the waste collection vehicles have to travel a long distance for a 

single trip. This leads to higher fuel cost and maintenance cost to the vehicles. This was 

primarily due to the absence of the transfer station in Gaborone. There were initial plans to set 

up transfer station when the Gamodubu landfill was built but due to lack of budget, the plan 

was dropped.  
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6 Discussion 

6.1 Waste management practices in Gaborone 

6.1.1 Waste legislations 

The waste management in Gaborone does not have a proper framework for its practices. The 

waste management practices in developed countries such has Sweden, Finland, Germany and 

Switzerland have an updated waste management plan but in Gaborone, the local government 

which is the city council do not have any updated plan for the day-to-day waste management 

practices. 

The legislation governing the waste management practices in Gaborone are outdated. The 

waste management act and the waste management strategy of Botswana was formulated 

during the year 1998 was effective at that period but due to increase in population, 

improvement in technology, and the status of people in Gaborone, the generation of waste has 

increased at present situation. Hence the laws and strategy followed for the waste 

management practice became ineffective during the recent time. When considering the 

situation of a developed country regarding the legislations, they always have an updated laws 

and strategy from time to time. This is absent in Gaborone due of lack of interest from the 

governmental sectors in issues concerning wastes.  

6.1.2 Public Awareness 

In a developed country such as Sweden, public awareness and contribution regarding the 

waste is one of the important factors in maintaining proper waste management. In Sweden, 

people are well aware of the positive and negative effects of the wastes. The local government 

has strict monitoring concerned with the waste generation, transportation, treatment, and 

disposal but in a country like Botswana, the general public is not aware of the effects of the 

wastes. This can be evident from the road side littering and dumping of wastes as seen in 

figure 18.In addition, the Gaborone city council which forms the local government does not 

have strict monitoring towards issues concerning waste. One of the examples is the issues 

related to road side littering. The waste management act has regulations related to illegal 

littering and dumping of the wastes through payment of fines but it is not being effectively 

followed by the city council which results in increased amount of wastes being dumped in 

common places as seen in figure 18. Hence the local government should also improve their 

monitoring skills in order to avoid illegal littering and dumping of wastes in Gaborone. 

  

Figure 18 – Wastes dumped in common places  
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6.1.3 Waste Collection 

The waste collection system in Gaborone is characterised by improper and infrequent 

collection by the waste collectors. The city council responsible for the collection of wastes 

from households lacks in proper planning and execution. This results in infrequent collection 

of wastes from households. The private companies which involves in collection of wastes 

from commercial, industrial and other sectors are not strictly monitored by the city council. 

As a result, there is no proper waste collection for roadside shops. Development of new 

residential areas and industries are important factors for the city limits to extend. As the city 

limits extends, the monitoring capacity of city council increases. At present, the wastes from 

the newly developed areas are handled by the people itself. The residents from the newly 

developed areas are responsible for the disposal of the wastes they generate. Hence the waste 

collection in these areas is improper and this is the result of poor monitoring and collection of 

wastes by city council in these areas. The absence of transfer station is also another important 

factor which favours the current issues in waste collection. The waste collection truck has to 

travel a long distance in order to reach the landfill in Kweneng district. This changes the 

attitude of the waste collection drivers and collectors, and as a result leads to waste collection 

from an area only once or twice a week. 

There are also several other reasons which lead to issues concerning waste collection and 

treatment. The important factor would be the absence of source sorting techniques in the 

waste management practices in Gaborone. In developed countries like Sweden and others, the 

households have proper source sorting techniques and the public are encouraged to sort their 

wastes at source itself. In addition, they have public drop-off centres for inorganic waste 

streams and deposit-refund system for recyclables such as plastic bottles, metal cans, and 

glass bottles. All these source sorting techniques results in increased recoverability of the 

wastes from household and other sectors but in Gaborone, there is no source sorting 

techniques that are being followed effectively. There is only one drop-off centre in the whole 

of Gaborone. Hence people accessibility to the drop-off centre is limited. There are also no 

deposit-refund system for specific recyclables such as plastic bottles, glass bottles and metal 

cans in Gaborone. 

6.1.4 Waste treatment and disposal 

The presence of recovery companies in Gaborone for waste streams such as paper, plastic, 

metal cans and glass bottles is a welcoming note but the amount of wastes that are recovered 

or recycled is very poor when compared with that of a developed nation such as Sweden, 

Finland and others. In Sweden, there are established recycling stations and facilities to handle 

both organic and inorganic waste streams but in Gaborone there are no such recycling 

facilities at present.  

Extended Producers Responsibility is one of the important factors influencing the minimal 

generation of wastes. In Sweden and other developed countries, Extended Producers 

Responsibility for a variety of products is part of the laws governing the waste management 

whereas in Botswana, there are no producers responsibility practiced widely. Producers 

Responsibility for basic recyclables such as packaging materials could bring about increased 

minimisation in waste generation. 

In developed country such as Sweden, Finland, and Switzerland, almost all the waste 

materials are either recycled or recovered for energy production. For example, Sweden 

recycles waste materials such as plastics, papers, metals and glass and at the same time energy 

is also produced from the same materials through incineration. In Botswana, there exist no 

such recycling plans for inorganic waste streams. The private companies are only involved in 
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recovering the waste materials but the recycling of the recovered waste materials are done in 

South Africa and Zimbabwe. Recycling facilities for inorganic waste streams can be 

introduced as an improvement plan to increase the rate of recycling. 

In Sweden, the organic waste such as food waste, slaughter waste, agricultural waste, 

restaurant waste and others are used for energy production as well as in composting. Energy 

production through biogas production from organic waste is widely practiced in Sweden. 

Composting is another option for domestic food waste and garden waste practiced in Sweden 

and other developed countries. Considering the case of Botswana, there are no facilities for 

treatment of organic waste streams. Almost all of the organic wastes that are generated in 

Gaborone directly end up in the landfill. A composting facility or a biogas production plant 

could perhaps decrease the amount of organic wastes ending up in the landfill. 

In developed countries such as Sweden, Finland and others, the waste streams are dumped in 

the landfills only after it has been treated and recycled. Hence only a very minor portion of 

the total waste generated end up in the landfill, thereby reducing the environmental effects 

produced by the wastes and increase the operational period of landfills but in the case of 

Botswana, almost all of the wastes that are generated end up in the landfill. Only a minor 

portion of the wastes are recovered through controlled scavenging in the landfill. Hence it 

causes environmental effects such as methane emissions, air pollution, soil erosion and others. 

The landfill operational period also reduces drastically due to this. Gaborone has already 

closed one landfill because the operational capacity of the landfill has exceeded and the 

operation period for the current landfill is estimated to be for another 20 years. Hence the 

country has to focus its management practices towards waste minimisation rather than 

disposal. 

6.2 Composition and annual generation of the different waste streams 
This section of the discussion uses results and analysis from the other report based on waste 

composition study by Nagabooshnam, 2011 in order to support the potential for recovery and 

recycling of different waste streams.  

According to Nagabooshnam, 2011 it can be seen that the highest amount of waste generation 

is from households with an annual generation of 56% followed by commercial sectors with 

30% and other sectors (institution, military, etc) with 10% and industrial sectors with 4%. It is 

also seen that paper waste has the highest composition of 30%, food waste with a composition 

of 26%, plastics with a composition of 14%, garden and wood waste with a composition of 

10%, metals with a composition of 6%, glass with a composition of 6%, other type of waste 

with a composition of 4%, textile waste with a composition of 3% and electronic waste with a 

composition of 1%. It is also seen that the overall generation of waste ending up in landfill is 

estimated close to 50,000 tonnes. 

The composition study at the landfill proves that the potential for recovery and recycling of 

waste streams is high. The annually generated waste can be used in a lot of applications such 

as recycling and energy recovery and production. This in turn will save a lot of energy and 

virgin resources from being depleted, and at the same time minimises the negative 

environmental effects of the wastes. 

6.3 Improved waste collection system in Gaborone 
The current solid waste management in Gaborone, Botswana has certain flaws in their 

management practices which are visible from the results and the previous parts of discussion 

in the report. Developing a better solid waste collection system involves consideration of all 

the stakeholders, the environmental and economic situation of the country and the current 
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practices which plays a vital role in the waste management in Gaborone. Accordingly the 

research team has developed a better waste collection system (see figure 19) based on all the 

consideration and is discussed as follows 

6.3.1 Source Separation of the waste 

Source separation of the waste is one of the important aspects in developing a better waste 

collection system which is evident from the waste collection system practiced in developed 

countries. There is no source separation of the waste generated in Gaborone at present. People 

often tend to dispose their waste by dumping all types of waste into the same waste bin. 

Hence it would be difficult for the recycling companies or the city council to separate the 

waste into their respective categories. In order to improvise the current waste collection 

system, strict policies regarding source separation of the waste are needed to be implemented 

by the Government of Botswana.  

The Gaborone city council should have strict monitoring when it comes to source separation 

of the waste. Based upon the environmental, economic conditions and people‘s lack of 

awareness towards waste, the source separation can be done in two main categories. They are 

(1) Organic waste, (2) Inorganic wastes. Use of different coloured plastic containers might be 

useful to differentiate between these categories. The waste containers should be placed in 

appropriate places covering all the residents and kerbside present in Gaborone. Common drop 

off centres may be employed for apartments and other buildings as followed in developed 

countries like Finland, Sweden, Germany and Austria.  

The organic waste that is generated can be collected separately in a plastic container as seen 

in figure 19 and the inorganic wastes such as paper, plastics, metals, glass etc can be collected 

in separate plastic containers. Buy back centres for metal cans and glass bottles can be 

introduced in shopping complex and malls to take back the used metal cans and glass bottles. 

This way of sorting the waste based upon their characteristic will be helpful for the recycling 

companies and the city council to differentiate the waste with ease. The sorted waste from the 

different sectors is then be transferred to the waste collection truck by city council and private 

waste collection companies like skip hire.  

6.3.2 Public-private partnership and Extended Producers Responsibility 

The government of Botswana has to establish public-private partnerships between the 

government and private companies in order to enhance the management practices in 

Gaborone. At present, there are no public-private partnerships being contracted in Gaborone. 

International recycling companies can be contacted with a view to establish recycling and 

treatment facilities based upon public-private partnerships with the government of Botswana. 

Extended Producers Responsibility should also be introduced and also practice strictly for 

different waste streams such packaging wastes, paper wastes, glass bottles, beverage cans, and 

others in order to cut off the waste flows from reaching the landfill. 

6.3.3 Transfer Station 

A transfer station is a temporary site to deposit the waste so that the waste can later be 

transported to their desired end point by the use of large capacity vehicles. The transfer station 

is essential for the waste management practices in Gaborone for the following reasons  

 The travel distance for a to and fro trip to the landfill from the Gaborone city is 

estimated to be 70 kilometres which makes the waste collectors a long and tiring trip 

and it also prevents the waste collectors in doing frequent waste collection from their 

designated area. This is the reason for infrequent waste collection in the housing area. 
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 No form of recycling stations to gather the overall generated waste is present in the 

Gaborone city. This makes the recycling companies not able to fully collect the 

recyclable wastes that are generated in the city.  

 

 

 

Figure 19 – Improved Waste Collection System 

When Gamodubu landfill was built, there had been plans to set up a transfer station within the 

Gaborone city limits with a view to reduce the distance travelled by the waste collection 

vehicle but due to economic complications the transfer station was not set up. For a better 

waste collection and treatment, a transfer station is essential within the city limits so that the 

collection and treatment of the waste can be made easy. The transfer station not only provides 

a temporary site for storage of the wastes generated but also provides a place for sorting the 

different recyclable needed for the recycling companies in Gaborone. 

For a better waste collection system, the collected source sorted waste can be directed to the 

transfer station where the recyclable or the inorganic waste that can be recycled shall be 

collected by the recycling and recovery companies for recycling and treatment without the 

need to go to the landfill for recovering the materials. The sorted organic waste can be 

collected by the city council or private companies for further treatment (see figure 19). In this 
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way, the transfer station not only acts as a temporary site for waste storage but also acts as a 

recycling station since there are no formal recycling stations in Gaborone. The recycling 

companies can collect more waste materials for recycling and at the same time, the material 

flow of waste directly ending up in landfill can be reduced to a great extent.  

6.3.4 Landfill 

In Developed countries only a minor fraction of the waste generated end up in the landfill but 

in the current case of Botswana, almost all the waste that is generated end up in the landfill. In 

order to cut the flow of waste that ends up in the landfill, the following actions should be 

taken  

1. The transfer station should be the hub (see figure 19) for all the waste that is generated 

within the Gaborone city. This action means that all the waste collection done by the 

city council, private companies and individual citizens should end up in the transfer 

station instead of directly dumping into the landfill. 

2. In the transfer station, all the organic wastes and inorganic wastes are sorted out and 

should be taken by the recycling companies and city council for recycling (see figure 

19). 

3. Only the left over waste (see figure 19) which is considered to be potentially useless 

should end up in the landfill. 

The above mentioned actions can bring about a positive change to the current waste collection 

system and also the flow of waste that end up in the landfill in Gamodubu can be reduced to a 

great extent.  

6.3.5 Treatment of Wastes 

The figure 20 shows the various treatment options based upon the results for the different 

waste streams that are generated. Considering the economic and environmental conditions of 

Gaborone, the best suited method for the treatment of organic waste is composting. 

Composting is the natural process of bacterial activity on the organic waste fractions in the 

presence of oxygen to break down the complex organic molecules into mineral nutrients 

which can be used for improving soil fertility and plant growth (Dulac, 2001). The 

government of Botswana has no plans yet to invest in new technologies to promote treatment 

of organic wastes. Composting of organic wastes does not need any heavy investment to 

implement it. Hence the cheapest and effective way for the treatment of organic waste is 

through composting. The set up of transfer station can increase the recovery potential of all 

the inorganic waste that is generated in the Gaborone. The private companies present in 

Gaborone are willing to collect large quantities of inorganic wastes for their 

recycling/recovery activity but the current problem is that they do not have a common drop 

off point where they can be able to sort and collect their necessary waste resources for 

recycling. Hence the set up of a transfer station can be the effective way to cut off the flow of 

waste reaching the landfill as well as a hub for recycling companies to collect their necessary 

raw materials from the waste. 
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Figure 20 – Treatment options for different waste streams 

6.3.6 Final Discussion 

The current waste management practices need a lot of refinement in order to reach a 

sustainable growth. The waste management policy and the waste management strategy 

followed in Botswana were developed during the year 1998 which is outdated due to the 

recent developments in Gaborone. Hence the waste management policy and strategy has to be 

updated in order to fulfil the requirements of the current trends in managing the waste. The 

current waste management plans followed by the Gaborone city council is ineffective due to 

improper and infrequent waste collection, poor monitoring capabilities regarding the violation 

of regulatory measures by people concerning illegal littering. Hence it needs to consult 

developed countries for suggestions regarding better waste management plans.  

No source separation techniques are currently being followed by the Gaborone city council. 

Source separation should be followed by the city council at least to segregate the bio waste 

separately and inorganic waste separately as a short term initiative. For long term, the 

introduction of drop off centres and the compulsion of source separation by the households 

for a variety of waste categories should be implemented.  

The recovery and recycling rate in the current waste management practices in Gaborone is 

very poor when compared to many developed nations. This is mainly due to the mentality of 

the waste managers towards disposal. This mentality of the waste managers should shift from 

the disposal to the waste prevention as formulated in the European waste hierarchy. Future 

goals of the waste policy should follow waste prevention as their main objective. The country 

should also try to establish national recycling schemes and recycling centres to increase the 

rate of recycling and recovery.  
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The current treatment options for the different waste categories in Gaborone are completely 

absent. Cost effective treatment method such as composting for organic waste fractions shall 

be introduced as a short term initiative to divert the waste flow in reaching the landfill. For 

long term, treatment options such as anaerobic digestion for organic waste fraction and 

thermal treatment methods such as incineration for the purpose of energy recovery for 

residual waste or combustible waste shall be introduced in order to reach a sustainable growth 

in waste management. 

Finally in order to achieve a sustainable growth in the current waste management, the 

stakeholders should be integrated to form an integrated sustainable waste management in 

Gaborone.  
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7 Conclusion  

The research findings presented in this report represents the current waste management 

practices in Gaborone. The main conclusions are given below. 

The waste management practices in Gaborone are mainly driven by stakeholders from various 

government and private sectors. There still exist several flaws in the management practices 

which make the current system environmentally and economically weak. From the results and 

analysis, it is clear that the flaws in the current waste management practice is due to lack of 

public awareness, improper waste management plans, lack of recycling stations, absence of 

public-private partnerships between government and private sectors. 

The current waste collection system in Gaborone is ineffective. The waste collection done for 

households taken care by Gaborone city council is characterised by improper and infrequent 

collection. Collection of wastes from households takes places only once or twice a week. The 

transportation and disposal of wastes is also ineffective because the disposal site is situated at 

a long distance from the city. The waste collected from Gaborone directly ends up in the 

landfill without any waste treatment done to it. This results in increased amount of waste 

ending up in landfill, and in turn causes a lot of environmental hazards to the surroundings. 

The results and analysis shows that the current waste collection system has several flaws 

which the management has to overcome in order to achieve sustainability. An improved waste 

collection system such as the one suggested in this report can be considered for further 

improvement. It is also recommended that the current management system should introduce 

source separation techniques and producers responsibility as part of their waste management 

practices. 

Further research about the management practices which provides in depth analysis of current 

waste management in order to provide real time solutions for further improvement should be 

conducted for the entire Botswana. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

38 

 

  



 

39 

 

8 References 

A Strategy for Sustainable Waste Management: Sweden‘s Waste Plan. (2005). Swedish 

Environmental Protection Agency. 

Bernstad, A., & la Cour Jansen, J. (2011). A life cycle approach to the management of 

household food waste – A Swedish full-scale case study. Waste Management 31 , 1879-1896. 

Bernstad, A., Jansen, J. l., & Aspegren, H. (2011). Life cycle assessment of a household solid 

waste source separation programme: a Swedish case study. Waste Management & Research 

(29) , 1027-1042. 

Bogdan, R. C., & Bilken, S. K. (2003). Qualitative Research for Education - An Introduction 

To Theories and Models. 

Botswana's Strategy for Waste Management. (1998). Retrieved April 2011, from Botswana 

Environmental Information System: 

http://www1.eis.gov.bw/EIS/Policies/Environmental%20Policies/Botswana's%20Strategy%2

0for%20Waste%20Management.pdf 

Braungart, M., McDonough, W., & Bollinger, A. (2007). Cradle-to-cradle design: creating 

healthy emissions - a strategy for eco-effective product and system design. Journal of Cleaner 

Production(15) , 1337-1348. 

Chattopadhyay, S., Dutta, A., & Ray, S. (2009). Municipal solid waste management in 

Kolkata, India – A review. Waste Management (29) , 1449-1458. 

Chiemchaisri, C., Juanga, J. P., & Visvanathan, C. (2005). Municipal solid waste management 

in Thailand and disposal emission inventory. Environmental Monitoring and Assessment , 13-

20. 

CIA World Factbook. (2011). Retrieved September 2011, from CIA World Factbook: 

https://www.cia.gov/library/publications/the-world-factbook/ 

Collins, A. (1970). The Interview: An Educational Research Tool. An Occasional Paper from 

ERIC at Stanford. Stanford University. 

Dahlen, L., & Lagerkvist, A. (2010). Pay as you throw Strengths and weaknesses of weight-

based billing in household waste collection systems in Sweden. Waste Management (30) , 23-

31. 

Davis, M. L., & Cornwell, D. A. (1999). Introduction to Environmental Engineering. 

McGraw-Hill. 

Diverting waste from landfill - Effectiveness of waste-management policies in the European 

Union. (2009). European Environment Agency. 



 

40 

 

Dulac, N. (2001). The Organic Waste Flow in Integrated Sustainable Waste Management. 

Waste . 

EU Waste Framework Directive. (2008). Retrieved November 2011, from EUR-Lex: 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:312:0003:0003:EN:PDF 

Fischer, C. (2011). The development and achievements of EU waste policy. Journal of 

Material Cycles and Waste Management (13) , 2-9. 

Frechtling, J., Sharp, J., & Sharp, L. (1998). User-Friendly Handbook for Mixed Method 

Evaluations. DIANE Publishing . 

FTI. (2011). Retrieved December 2011, from FTI: http://www.ftiab.se/ 

Gertsakis, J., & Lewis, H. (2003). Sustainability and the Waste Management Hierarchy – A 

Discussion Paper. EcoRecycle Victoria. 

Gould, J. E., Humme, M. A., & Senior, R. L. (1995). Proceedings of Workshop on ―Waste‖ 

Recycling. Somarelang Tikologo . 

Hage, O., & Soderholm, P. (2008). An econometric analysis of regional differences in 

household waste collection: The case of plastic packaging waste in Sweden. Waste 

Management (28) , 1720–1731. 

Hazra, T., & Goel, S. (2009). Solid waste management in Kolkata, India: Practices and 

challenges. Waste Management (29) , 470-478. 

Integrated Waste Management Scoreboard - A Tool to Measure Performance in Municipal 

Solid Waste Management. (2005). United Nations Environment Programme. 

Joos, W., Carabias, V., Winistoerfer, H., & Stuecheli, A. (1999). Social aspects of public 

waste management in Switzerland. Waste Management (19) , 417-425. 

Kanda, W., & Taye, M. (2011). E-waste management in Botswana. Linkoping University, 

Division of Environmental Technology and Management. 

Kautto, P., & Melanen, M. (2004). How does industry respond to waste policy instruments—

Finnish experiences. Journal of Cleaner Production (12) , 1-11. 

Kent, A., & Ikgopoleng, H. (2011). City profile Gaborone. Cities (28) , 478-494. 

Ketlogetswe, C., & Mothudi, T. H. (2005). Botswana‘s environmental policy on recycling. 

Resources, Conservation and Recycling (44) , 333-342. 

Kgathi, D. L., & Bolaane, B. (2001). Instruments for sustainable solid waste management in 

Botswana (19). Waste Management & Research , 342-353. 

Kgosiesele, E., & Zhaohui, L. (2010). An Evaluation of waste management in Botswana: 

Achievements and Challenges. Journal of American Science . 



 

41 

 

Kojima, M., Yoshida, A., & Sasaki, S. (2009). Diffi culties in applying extended producer 

responsibility policies in developing countries: case studies in e-waste recycling in China and 

Thailand. Journal of Material Cycles and Waste Management , 263-269. 

Lisa, D., & Anders, L. (2008). Methods for household waste composition studies. Waste 

Management (28) , 1100-1112. 

Loughlin, D., & Barlaz, M. (2003). Strengthening Markets for Recyclables - A Worldwide 

Perspective: Finland. North Carolina State University, Department of Civil, Construction, 

and Environmental Engineering. 

Lyons, D. I. (2007). A Spatial Analysis of Loop Closing Among Recycling, Remanufacturing, 

and Waste Treatment Firms in Texas. Journal of Industrial Ecology . 

Melanen, M., Kautto, P., Saarikoski, H., Ilomaki, M., & Yli-Kauppila, H. (2002). Finnish 

waste policy—effects and effectiveness. Resources, Conservation and Recycling (32) , 1-15. 

Nagabooshnam, J. (2011). Waste Generation & Composition in Gaborone, Botswana. 

Potential for Resource Recovery. Linkoping University, Division of Environmental 

Technology and Management. 

Overview of Household Collection Systems in Different Cities and Regions. (2004). 

International Solid Waste Association. 

Pappu, A., Saxena, M., & Asolekar, S. R. (2007). Solid wastes generation in India and their 

recycling potential in building materials. Building and Environment (42) , 2311-2320. 

Pires, A., Martinho, G., & Chang, N. (2010). Solid waste management in European countries: 

A review of systems analysis techniques. Journal of Environmental Management , 1-18. 

Pongracz, E. (2009). Through Waste Prevention Towards Corporate Sustainability: Analysis 

of the Concept of Waste and a Review of Attitudes Towards Waste Prevention. Sustainable 

Development (17) , 92–101. 

Rourke, D. O., Connelly, L., & Koshland, C. P. (1996). Industrial ecology: a critical review. 

International Journal of Environment and Pollution . 

Shekdar, A. V. (2009). Sustainable solid waste management: An integrated approach for 

Asian countries. Waste Management (29) , 1438-1448. 

Sokka, L., Antikainen, R., & Kauppi, P. E. (2007). Municipal solid waste production and 

composition in Finland—Changes in the period 1960–2002 and prospects until 2020. 

Resources, Conservation and Recycling (50) , 475-488. 

Sterner, T., & Bartelings, H. (1999). HouseholdWaste Management in a Swedish 

Municipality: Determinants of Waste Disposal, Recycling and Composting. Environmental 

and Resource Economics (13) , 473-491. 



 

42 

 

Strategic Direction for Waste Management in Western Australia. (2004). Waste Management 

Board of Western Australia. 

Strauss, A., & Corbin, J. (1990). Basics of qualitative research: Grounded theory procedures 

and techniques. Sage Publications, Inc . 

Supriyadi, S., Kriwoken, L. K., & Birley, I. (2000). Solid waste management solutions for 

Semarang, Indonesia. Waste Management & Research , 557-566. 

Tanskanen, J., & Kaila, J. (2001). Comparison of methods used in the collection of source-

separated household waste. Waste Management & Research , 486-497. 

Tanskanen, J., & Melanen, M. (1999). Modelling separation strategies of municipal solid 

waste in Finland. Waste Management & Research , 80-92. 

Vehlow, J. (1996). Municipal Solid Waste Management in Germany. Waste Management (16) 

, 367-374. 

Waste Management Act. (1998). Retrieved April 2011, from Laws of Botswana: 

http://www.laws.gov.bw/VOLUME%2014/CHAPTER%20%2065%2006%20WASTE%20M

ANAGEMENT.pdf 

Wath, S. B., Dutt, P. S., & Chakrabarti, T. (2011). E-waste scenario in India, its management 

and implications. Environmental Monitoring and Assessment , 249-262. 

Wilson, D. C., Velis, C., & Cheeseman, C. (2006). Role of Informal Sector recycling in waste 

management in developing countries. Habitat International (30), 797-808. 

 

 

 

 



 

43 

 

9 Appendix 

Picture Documentation 

  

Figure – (left) Interview at Somarelang Tikologo, (right) Interview at Collect-A-Can 

  

Figure – (left) Interview with Simply Recycle, (right) Interview with BTV 
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Truck dumping the mother sample (Left), Dumped mother sample at the site (Right) 

  

The loader levelling the mother sample (Left), the mother divided for sorting (Right) 

  

Sorting the waste on the sorting table (Left), the wastes after sorting (Right) 
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(Left) Recovered Metal cans, (right) Recovered Glass bottles 

 

(Left) Recovered food waste, (right) Recovered paper waste 

 

  

Recovered plastics during composition studies 


