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Abstract: This thesis explores how to apply an approach of strategic 

sustainable development to e-waste management through a case study at the 

National University of Rwanda (NUR). Interviews and surveys were 

conducted, and workshops and presentations were hosted during a site visit 

to NUR. No e-waste management system is in place in Rwanda, while the 

country is working to increase ICT capacity. At NUR, awareness of e-waste 

challenges is low, and management currently consists of storage and limited 

low-tech pre-processing. Suggested actions were prioritized and delivered 

to NUR in an action plan under three project categories: project core, e-

waste management, and e-waste education and research with the aim of 

establishing a pilot project of e-waste management to make NUR an e-

waste leader. A Framework for Strategic Sustainable Development was 

used to ensure e-waste is managed in a strategic way that leads to an e-

waste management approach that could exist in a sustainable society. This 

research concludes that strategic sustainable e-waste management is 

possible at NUR and presents six theme areas to guide the development of 

an e-waste project with a systems perspective.  
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Executive Summary 

This thesis was undertaken as part of the Strategic Leadership towards 

Sustainability Masters Program at the Blekinge Institute of Technology 

(BTH) in Karlskrona, Sweden. 

 

Introduction 

Increasingly throughout the world, electronic equipment has become a 

staple in daily living. From healthcare to communication to harnessing 

resources to obtaining and sharing knowledge, electronic equipment plays a 

crucial role in the basic function of society. However, as electronic 

equipment grows in numbers, so does electronic waste. This thesis studied 

electronic waste (e-waste) as a sustainability challenge and aimed to 

explore e-waste management through the use of a strategic and systematic 

approach: the Framework for Strategic Sustainable Development (FSSD).  

The purpose of this thesis was to explore electronic waste management in 

the context of strategic sustainable development with a case study at the 

National University of Rwanda (NUR). Through the use of a strategic 

framework and understanding of complete socio-ecological sustainability, a 

plan was made to properly deal with the e-waste accumulating on the NUR 

campus.  

This thesis fulfills the aforementioned purpose by studying the primary and 

supporting research questions below: 

 

How can NUR manage their electronic waste in a strategic and 

sustainable way? 

A. What are the current electronic waste management practices 

around the globe and what are the sustainability implications of 

them? 

B. What is the level of awareness of electronic waste and the state 

of electronic waste management at NUR? 

C. What are possible actions that could be taken to develop 

electronic waste management at NUR? 
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Methods 

This study was conducted with the Framework for Strategic Sustainable 

Development (FSSD) as a main approach. This framework provided a 

context to understand the e-waste challenge at NUR within the greater 

global system and within the greater global sustainability challenge. 

Extensive literature review was conducted and experts in the field were 

interviewed to explore how e-waste is currently managed around the world. 

This knowledge base was analyzed through a sustainability understanding 

which is based on a framework for strategic sustainable development. This 

fuller understanding of the e-waste challenge was then applied to the 

National University of Rwanda which served as a main case study for this 

work.  

During the case study, a series of workshops, surveys and interviews were 

guided by an inclusive approach to planning (ABCD Process). Information 

of e-waste management around the world and sustainability provided by the 

research team combined with the knowledge of e-waste and culture at NUR 

supplied by participants from NUR allowed for the development of an 

action plan that was delivered to NUR.  

Results 

The answer to the primary question – How can NUR manage their e-waste 

in a strategic and sustainable way?- was based on an understanding of the 

e-waste challenge within the context of the greater global system, as well as 

specific local aspects of the e-waste challenge at NUR. The study of the 

three sub research questions forms the answer to the primary question of 

this thesis: 

Research Question A – What are the current electronic waste management 

practices around the globe and what are the sustainability implications of 

them? 

E-waste management around the globe can be categorized under improper 

or proper. The improper management of e-waste pertains to the usage of a 

number of recycling technologies that result in environmental and social 

degradation thus has severe negative sustainability implications. Proper e-

waste management is often associated with the developed nations because 

of the accessible infrastructure in these countries. However, a significant 
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portion of electronic products never make it to proper recycling facilities at 

the end of their lives. In current applications, proper e-waste management is 

not fully sustainable. However, proper management within a closed loop 

system is a promising pathway to a fully sustainable society. 

Research Question B – What is the level of awareness of electronic waste 

and the state of electronic waste management at NUR? 

Electronic waste, as a concept, is a relatively new idea within NUR and 

Rwanda as a whole. With high goals and objectives pertaining to the 

enhancement of the Information and Communications Technology (ICT) 

sector, the overwhelming focus is on the obtainment of electronics, not on 

their end of life management. As such, awareness levels of electronic waste 

issues, as recorded through data collection as well as observation, were low 

among a majority of students and staff at NUR.  

Often, the end of life of electronic on campus is only seen by the ICT 

department- in charge of making repairs and replacing parts to mal-

functioning electronic equipment.  For equipment that cannot be fixed, this 

equipment is piled in storage rooms. Currently the two rooms that were 

designated for e-waste storage are filled and new spaces are being allocated 

to store obsolete computers.  

Over the next few years, NUR aims to vastly increase the amount of 

electronics on campus with goals to provide all staff with computers and 

more than double the amount of on-campus computers they provide for 

students. With national and local pressures to increase ICT capacities and 

equipment, NUR expects to be in possession of many more electronics in 

the future and consequently, if not managed, much more electronic waste.  

Research Question C – What are possible actions that could be taken to 

develop electronic waste management at NUR? 

To convey strategic actions that could be taken to develop e-waste 

management, an action plan was created for NUR. Actions generated were 

arranged into three main categories: first, a management program to help 

properly manage e-waste at NUR; second, education and research to help 

further the knowledge of e-waste management at NUR and build upon the 

knowledge gained through the management program to create national 

policy for e-waste; and finally, a project core to provide guidance and unity 

of the entire e-waste project. 
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Discussion 

A number of key findings were identified throughout the research and are 

outlined below: 

Sustainable e-waste management: Proper e-waste management still is not 

within the lines of full socio-ecological sustainability. A sustainable e-

waste management system encompasses the development of a 

comprehensive management framework that understands the interlinked 

issues that make up the e-waste challenge on social, environment and 

economic levels. In a sustainable society, e-waste is eliminated through 

closed loop systems and new product service systems that eliminate 

planned obsolescence. This is only possible through developing a common 

global sustainable vision and global collaboration.   

E-waste management action themes: Six strategic themes emerged through 

the creation of actions and are considered the essential components to a 

successful e-waste management program at NUR. 

Flexibility of an education institution: As an educational institution, NUR 

has the flexibility to enact measures that other for-profit organizations 

cannot. Because of its position as an educational institution, NUR is not as 

subjected to securing return on investment in the form of financial capital 

as non-educational institutions might be. For this reason, NUR can find 

valuable returns in the form of education opportunities and research such as 

testing of different e-waste management techniques.  

 Create Policy 

 Raise Awareness 

 Establish Collection 

 

 Establish Pre-processing 

 Generate Student Projects 

 Overarching Committee 
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NUR as a leader towards sustainable e-waste management: The projected 

future implies substantial increase in the amounts of computers at NUR, 

Rwanda and Africa generally. Considering the direct correlation between 

the amount of electronics and the volume of electronic waste on campus, 

NUR, as the intellectual leader of Rwanda, has an opportunity in 

developing the nation-wide required intellectual and practical expertise in 

the area of e-waste management.  

Conclusion 

Electronic waste is not just an issue specific to Rwanda; it is an issue facing 

the world. Based upon Rwanda‟s ICT and development goals, the volumes 

of electronics and consequently electronic waste are expected to increase 

significantly. Thus, it is essential that a management system is developed in 

Rwanda to suitably deal with the impending influx of electronics and 

prepare for their proper disposal. Such a management system should 

address the six e-waste management action themes along with a shared 

understanding of full socio-ecological sustainability. 

While it is possible for NUR to manage its e-waste strategically, it is not 

feasible for NUR to develop a complete electronic waste recycling system 

on campus or in Rwanda, on its own. E-waste recycling requires large 

facilities and infrastructure often spanning across many nations. NUR can 

only sustainably manage its e-waste when part of a larger e-waste 

management system; one that is in compliance with all sustainability 

principles. As a leading institution in Rwanda, the National University of 

Rwanda is taking on this challenge with the aim of establishing themselves 

as leaders in developing sustainable practices for the management of 

electronic waste. Through their initiatives, NUR can help guide the greater 

e-waste management system toward sustainability.  
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Glossary 

ABCD Process: A process used in strategic sustainable development in 

which a future is envisioned within the system, and backcasting is applied 

to devise steps to that future.  

Backcasting: A central planning procedure of strategic development, by 

which “a successful outcome is imagined in the future, followed by the 

question: what do we need to do today to reach a successful outcome?” 

(Robèrt, Broman, et al. 2007).  

Basel Convention: An international agreement stopping the shipment of 

hazardous waste, and containing an international definition of hazardous 

waste.  Signed in 1988, enacted in 1992, most recently re-signed in 2006.   

Biosphere: The part of the earth in which all life lives. 

Closed Loop Economy: An economy in which all waste streams are feed 

stocks for other cycles, and products can be completely used back into the 

feed stock stream.  

Collection: A process by which waste products are gathered to be sent to a 

specific waste management stream.  

Developed Country: Countries with a high level of infrastructural and 

technological development, typically having a high GDP per capita.  

Developing Country: Countries with a low level of infrastructural and 

technological development, typically having a low GDP per capita.   

Electronic Product: Any product with a power cord or a battery. 

Electronic Waste: Any electronic product that has reached the end of its 

useful life.  Also called e-waste, Waste Electronics and Electrical 

Equipment (WEEE) (See also WEEE Directive). 

End of life: The point at which a product is no longer usable.  

End-Processing: After pre-processing, components are further sorted, 

treated, and ultimately returned to useable feedstock materials.  
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End User: The ultimate user of a product.  It may not be the individual who 

purchased the product.   

Formal E-waste Management: Management of electronic waste within a 

mechanical, corporate structure which includes the following three stages: 

collection, pre-processing, and end-processing.  

Framework for Strategic Sustainable Development (FSSD): A 

framework for planning in complex systems which takes into account a 

principle-based definition of success as part of five levels: System, Success, 

Strategic Guidelines, Actions, Tools.  

ICT: Information and Communication Technology. 

Informal E-waste Management: Management of electronic waste not 

within a traditional corporate model and does not encompass the following 

three stages: collection, pre-processing, and end-processing.  

Life Cycle: With regard to a physical product, this refers to all of the stages 

that the product goes through, including acquisition of raw materials, 

production, use, and disposal.  

Millennium Ecosystem Assessment: A report by UNEP analyzing the 

health of ecosystems and their ability to support life worldwide.  

Pilot Project: A small, test project capable of being expanded or replicated.  

Planned Obsolescence: Entails intentionally designing a product and 

innovating new products so products become obsolete after a short time, 

driving consumers to purchase new models. 

Pre-processing: Directly after collection, involves sorting of products into 

more specific components. 

Recycler: An organization or individual who collects and manages 

products that have reached the end of their useful life.   

Refurbished: A post-consumer product that has been professionally 

examined and necessary parts replaced to ensure a level of functionality.  

Secondhand: A directly post-consumer product, for electronics secondhand 

products must be working to legally be classified secondhand. 
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Society: The part of the biosphere that is of human construct.  Society 

encompasses human actions, environments, and inputs and waste streams. 

Solving the E-waste Problem (STEP) Report: A UNEP report, it is an in-

depth look at the global state of e-waste, with several case studies.  

Strategic Sustainable Development (SSD): A sustainable development 

planning approach based on scientific principles and a holistic 

understanding of sustainability to support decision making towards a 

sustainable society.  

Sustainability Principles (SPs) or Four System Conditions: In a  
sustainable society, nature is not subject to systematically increasing…  
I. Concentrations of substances extracted from the Earth„s crust;  
II. Concentrations of substances produced by society;  
III. Degradation of physical means;  
and in the society...  
IV. People are not subject to conditions that systematically undermine their 

capacity to meet their needs (Robèrt, Broman, et al. 2007). 

Sustainable Development: Development that does not contribute to the 

violation of any of the Sustainability Principles.  

System (general): A series of complex, interconnected components defined 

by a set of boundaries and is often complex and difficult to model.  

Systems Thinking: A process under which actions taken are considered 

with an understanding of how that action might affect the related system.  

Toxic: A compound with properties resulting in adverse effects on an 

individual or a system, particularly by chemical means.   

United Nations Environmental Programme (UNEP): A branch of the 

United Nations charged with inspiring and informing nations to live 

sustainably.  

WEEE Directive: Legislation in the European Union regulating 

electronics, electronic waste, and the transport, sale, and management of e-

waste.  
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1 Introduction 

Electronic technology is a cornerstone of modern society. It is at the heart 

of the acquisition and application of knowledge, science, and tools designed 

to accomplish tasks more effectively. Increasingly throughout the world, 

electronic technology has become a staple in daily living. From healthcare 

to communication to harnessing resources to obtaining and sharing 

knowledge, electronic technology plays a crucial role. Now more than ever, 

society is considering global interconnectedness and the sustainability 

challenges it faces such as climate change, poverty, increasing waste, and 

decreasing natural resources. However, effective management of these 

complex challenges is possible through a systematic and strategic approach.  

Here, the contribution of electronics in the building of intellectual capital, 

electronic waste volumes and implications, and strategic planning 

approaches are encompassed into contextual relationship amongst a 

primary case study at the National University of Rwanda. 

1.1 Sustainability Challenge 

On a global scale, society, the economy, and the environment are 

inextricably linked. Because of this relationship, human well-being is 

dependent upon the health of the environment. However, society as a whole 

is undermining the environment at an alarming rate, and is consequently 

already seeing the repercussions of this in the form of complex challenges 

known as sustainability challenges. At the same time that natural resources 

are being depleted, society‟s demand is increasing, putting a destructive 

strain on the environment, economy and society (Baxter, et al. 2009). 

Sustainability challenges are complex in nature and socio-ecological in 

magnitude. The 2005 Millennium Ecosystem Report, involving 1,300 

scientists from around the world, revealed that approximately 60 percent of 

the ecosystem services that support life on Earth, such as fresh water, 

marine fisheries, soils, and climate, are being degraded or used 

unsustainably (Millennium Assessment 2005). The socio-ecological 

degradation comes in the form of environmental and social decomposition. 

Air pollution, deforestation, ozone layer depletion, climate change, loss of 

biodiversity, food and freshwater scarcity, widespread poverty, loss of 

social fabric and break-down of supporting institutes, corruption, disease 
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and violence are some examples of what constitutes the global 

sustainability challenge. 

1.1.1 Electronic Waste as a Sustainability Challenge 

Electronic waste (e-waste) is a typical example of a sustainability 

challenge: complex in nature, seemingly unsolvable, and socio-ecological 

in magnitude. When electronic products such as computers, cellular phones, 

and appliances are discarded, the result is electronic waste. For a list of 

common e-waste items, see Appendix 1. In their 2006 annual report, the 

United Nations Environmental Programme estimated between 20 and 50 

million tons of electronics were disposed of globally in 2006, representing 

1-3% of municipal waste streams (UNEP 2006).   

 

Volumes of electronic waste have grown steadily during the past decade for 

several reasons, including increased demand for technology around the 

world and a larger array of hi-tech products. Another contributing factor 

has been the reduced expected product lifetime and increased use of 

planned obsolescence. From 1992 to 2005, the average lifespan of a 

computer dropped from four and one-half years to two years. (Herat 2007). 

It is estimated that in 2006, over 150,000 computers became obsolete every 

day in the United States, making e-waste the fastest growing part of the 

waste stream (Silicon Valley Toxics Coalition n.d.).  In Rwanda, internet 

penetration and cell phone use have begun an exponential upward trend. 

(The World Bank 2010).  It is expected volumes of electronics in the 

country will begin to follow a similar exponential trend, as has been the 

case in neighboring countries (Waema and Mureithi 2008).  

Between 1990 and 2007, the Consumer Electronics Association estimates 

the average number of consumer electronic devices in an American home 

grew from 10 to 25 (Saphores, et al. 2009). Cell phone purchases also grew 

at an average rate of 22 percent between 1997 and 2006 (Reller, et al. 

The United Nations Environmental Programme defines E-waste as: 

Various forms of electrical and electronic equipment (EEE) that are 

old, end of life electronic appliances and have ceased to be of any value 

to their owners (UNEP 2010) 
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2009). As electronics use increases, so too does the amount of waste 

generated, as electronics have some of the lowest consumer recycling rates 

of any solid waste stream. The National Safety Council (USA) estimates 

that only 11% of computers are recycled (Silicon Valley Toxics Coalition 

n.d.).  

 

 

Figure 1.1. Electronic waste as part of a larger system 

While industry groups often cite costs associated with establishing a 

recycling system, a recent study by Nixon and Saphores found Californians 

would be willing to pay a 1% premium on electronics products to fund 

recycling programs (Saphores, et al. 2009). However, even recycling 

programs have limited effectiveness, as they currently rely on consumers to 

return the product for proper disposal. In a take back program instituted by 

IBM, less than .03% of the computers sold in a year were reclaimed 

through the take back program (Silicon Valley Toxics Coalition n.d.). 

Despite growing awareness of the problems created by e-waste, and a 

growing number of programs available for consumers to properly dispose 

of their electronics products, many consumers stockpile old electronics. A 

second study found American homes, on average, had more than four e-

waste items of less than five kilograms in storage, and more than two larger 

e-waste items in storage in their homes (Saphores, et al. 2009).  
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1.1.2 Human and Environment Health Impacts 

Some of the most common components of electronics, particularly those 

with circuit boards and processors such as computers, pose serious risks to 

human health when not properly handled. Compounds including lead, 

mercury, cadmium, Brominated Flame Retardants and other persistent 

organic compounds, all common in electronic waste products, are known to 

cause cancers, mental disorders, and other health defects (Silicon Valley 

Toxics Coalition 2009). For a list of compounds commonly found in 

electronics please see Appendix 2. For example, elevated levels of heavy 

metals and persistent organic compounds associated with e-waste, health 

studies in the Guiyu region of China have demonstrated high levels of bone 

disease, respiratory disease, as well as high rates of neurological and 

digestive problems (Leung, et al. 2008). Because of their small body size 

and tendency to play in contaminated areas in developing nations, children 

are particularly susceptible to the effects of toxins resulting from electronic 

waste (Leung, et al. 2008). For a more extensive look at specific health 

effects of common compounds found in electronic waste, please see 

Appendix 3.  

While human health effects of e-waste are a compelling story, the waste 

also has significant adverse effects on the environment. An estimated 

820,000 tons of copper are released annually from e-waste (Robinson 

2009). In addition, Polybrominated diphenyl ethers (PBDEs) can cause 

endocrine disruption and, because they are fat soluble, do not easily break 

down and tend to accumulate in natural food chains (Robinson 2009). 

Chemical compounds such as PBDE‟s health effects including immune 

disruption and reproductive disruption are often well documented in 

humans, but until recently were less commonly documented in wild 

species. The systems affected by these compounds are often part of the 

most basic biological functions, and are responsible for similar roles across 

species, resulting in similar symptoms of toxicity throughout the 

environment (Atkinson 2003). In areas where the environment is highly 

contaminated, food and water sources can contain high levels of 

contaminants as well (Leung, et al. 2008).  

1.1.3 Electronic Waste Policy 

In developed countries, where the majority of post-consumer e-waste is 

generated, there are recycling facilities and policies specifically designed to 
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properly manage toxic materials and recover precious and heavy metals 

found in electronic waste (Maxianova 2008). In January 2007, the 

European Union established an agreement to deal with Waste Electrical and 

Electronic Equipment (called the WEEE directive), part of which contains 

incentives for recycling within the country of origin of the waste
1
 

(Maxianova 2008). In addition, these treaties contain incentives and 

regulations requiring producers of electronic products to start designing 

products with e-waste management in mind (Nnoram and Osibanjo 2008). 

Extended Product Responsibility (EPR), a term used to describe the 

producer‟s responsibility to care for the environment and people by taking 

back their product at the end of life, is also present in those treaties, though 

countless examples indicate that mandating a policy requiring producers to 

take responsibility for the entire life cycle of a product does not always 

translate directly into better management (Silicon Valley Toxics Coalition 

n.d.) (Maxianova 2008).  

Despite the ability of developed nations to properly manage e-waste, the 

majority of waste not stockpiled or landfilled ends up being exported to 

developing nations (Silicon Valley Toxics Coalition 2009). While European 

nations have made an effort to track the e-waste leaving their countries, 

exports happen under different titles; in particular “secondhand” which 

make shipments more difficult to pinpoint and track (Carroll 2008). 

Transporting toxic waste such as electronic waste across national 

boundaries is in violation of the Basel Convention, but the Basel 

Convention does not prohibit the movement of donated or secondhand 

goods, frequently resulting in deceptively labeled loads or loads of mixed 

waste and working secondhand equipment, often even shipped by 

companies claiming to be recyclers (CBS 60 Minutes 2009). Because of the 

limited resources governments put forward to fight trafficking of toxic and 

electronic waste, various groups have stepped up to attempt to watchdog e-

waste. For a map of known and suspected e-waste trafficking routes, please 

see Appendix 4.  

                                                 

1
 More information on WEEE can be found at www.environment-agency.gov.uk 
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1.1.4 Leading Institutions for Sustainable Electronic 
Waste Management 

Basel Action Network (BAN) based in Seattle, WA attempts to discover 

and stop shipments of toxic waste as defined by the Basel Convention; 

electronic waste is one of BAN‟s primary concerns. They have started a 

group to help consumers distinguish what companies are responsibly 

dealing with e-waste.  

Electronics Take Back Coalition (ETBC) is a nonprofit group working 

with electronics producers to initiate take back programs.  

National Cleaner Production Centers (NCPCs) aim to build cleaner 

production capacities, foster dialogue between industry and government, 

and develop environmentally sound technologies.  NCPS‟s recently 

established e-waste is set as one of the main topics.   

Silicon Valley Toxics Coalition (SVTC) focuses on electronic waste and 

aims to promote environmental and health justice by working to minimize 

e-waste shipments to developing nations. 

Solving the E-waste Problem (STEP) Initiative is a United Nations 

Environmental Programme study that aims to facilitate sustainable 

technology transfer and building of innovation hubs in the e-waste 

recycling sector.  It has ongoing research, partnerships and pilot projects 

throughout the world.  

1.2 Electronic Waste in Rwanda 

While awareness around e-waste and the hazards posed by improper 

recycling is growing, the allure of inexpensive access to technology is still 

too great for many developing nations to want to strictly regulate 

electronics (Wanjiku 2009). Because of the well-documented hazards of e-

waste being handled improperly in their countries, Uganda has banned 

secondhand computers from entering the country, while Kenya taxes 

secondhand imports to dissuade waste importing (Wanjiku 2009). 

However, Rwanda still allows donated and refurbished computers to enter 

its country (Wanjiku 2009). As other African countries begin tightening 

enforcement of the Basel convention, and begin placing all-out bans on 

imports of secondhand electronics as Uganda has done, the amount of 
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waste entering countries without bans will likely increase. This puts 

Rwanda in a critical place where developing a plan and infrastructure to 

properly deal with e-waste is crucial to the future human and environmental 

health of the country.  

1.2.1 National University of Rwanda 

Educational institutions have a crucial role in leading society through their 

influence and development of individuals (Roe 2009). One such university 

in Africa is the National University of Rwanda (NUR), an educational 

institution that provides multi-disciplinary knowledge and promotes 

research for socio-economic development. Currently educating over 8,000 

students each year, NUR is the largest university in Rwanda and therefore 

is a key player in Rwanda‟s envisioned transformation into a knowledge-

based society. NUR is located in the city of Butare and was established in 

1963 (National University of Rwanda 2009). Currently, NUR is faced with 

a growing problem of electronic waste in its community (Manickam 2010). 

As their country manages increased pressures of developing in a sustainable 

way, NUR has an opportunity to lead the local community and eventually 

their country in sustainable practices starting with the proper management 

of electronic waste. 

The National University of Rwanda has displayed its ability to spur change 

as exemplified by a research project on plastic bags. The results of the 

project produced significant evidence of the negative environmental effects 

of plastic. By building a case and raising awareness, NUR was able to 

influence the government resulting in the banning of plastic bags 

throughout all of Rwanda. 

1.2.2 Universities as Leaders 

In leading the way to regional economic development and innovation, the 

role of universities is substantial (Power and Malmberg 2008). According 

to research performed at Uppsala University, there are three dimensions of 

excellence which leading universities in their regions possess. These 

include (Power and Malmberg 2008): 

1. Excellence in research specific to the region‟s economic base 

2. Education of students who will be able to contribute to the growth 

of the region 
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3. Collaboration with other public and private organizations 

Many examples display the importance of the educational institution in 

leading the way for change. For example, universities in the Western Cape 

of South Africa have led the way for enhancing the socio-economic-cultural 

development of South Africa through collaboration with industry and 

government (Cooper 2009). 

Even as issues become more complex and the boundaries between 

universities, industry, and government become blurry, universities will 

remain an institutional underpinning of regional and national growth 

(Florida 1999). Universities play an important catalyst role in spurring the 

region, helping to develop a common idea of purpose (Petrick 2009). 

Because the gap in living standards between Africa and other continents is 

wide, the role of leadership and universities becomes even more essential. 

The role of this leadership is to transform the adverse circumstances people 

face by inspiring hope and empowering them to achieve the desired results, 

which can ensure stability and sustainable growth (Boateng 2007). 

1.3 Strategic Sustainable Development 

In the face of complex socio-ecological challenges, there have been 

international efforts to define, scope, and communicate issues pertaining to 

sustainability, particularly concerning how sustainability can be applied to 

development issues. The Brundtland  definition of sustainable development, 

published in United Nation‟s Our Common Future, dates back to 1987.  

 

This definition is at a high philosophical level, and as such requires broken-

down operational principles to sufficiently guide a practical understanding 

of sustainability that can be universally applicable (Ny 2006).  

“Sustainable development meets the needs of the present without 

compromising the ability of future generations to meet their own 

needs.” (United Nations General Assembly 1987) 

 

http://en.wikipedia.org/wiki/Brundtland_Commission


9 

1.3.1 Whole Systems Thinking 

The introduction of the Brundtland definition of sustainable development 

marks the beginning of a shift in global consensus that society, the 

economy, and the environment are inextricably linked. The complex issues 

involved in sustainability can only be dealt with by turning the predominant 

segregated way of thinking to one that is integrated – into whole systems 

thinking.  

A complex system such as nature has so many components and interrelated 

parts, it would be impossible to obtain a robust understanding of the 

behavior of the system without strategic scientific approaches and tools. 

Systems thinking is a technique used to look at the world as one large 

system which encompasses countless smaller systems, each with elements, 

feedback cycles and delays (Senge 1990). There are a variety of tools that 

have been developed to help provide a structure for complex systems 

including Causal Loop Diagrams, Systems Archetypes, and the Five Level 

Framework. This thesis utilizes the approach of the Five Level Framework 

as applied to sustainable development, also known as the Framework for 

Strategic Sustainable Development (FSSD). 

1.3.2 The Framework for Strategic Sustainable 

Development 

The Framework for Strategic Sustainable Development (FSSD) was 

developed to guide thinking processes to ensure planning occurs with 

awareness of sustainability constraints and that objectives are truly working 

towards sustainability. In order to gain a complete understanding of a 

complex system, and to achieve an awareness of their respective contents 

and relationships, the FSSD is divided to five levels: System, Success, 

Strategic, Actions and Tools. Below is an explanation of each level: 
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Figure 1.2. Framework for Strategic Sustainable Development (Robèrt 

2000) 

System 
Level

Success 
Level

Strategic
Level

Actions
Level

Tools
Level

Complete socio-ecological sustainability as defined 

by four principles of sustainability, whole systems 

thinking, as well as goals of the entity. 

The entity within society in the biosphere, including 

natural ecological and social laws that govern the 

system. 

 

Guidelines for selecting actions to reach success   

through an approach of backcasting, in compliance 

with three prioritization questions. 

Actions, selected and prioritized by the strategic 

guidelines, lead the entity toward the vision of 

success.  

Tools are used to ensure that actions agree with the 

strategic guidelines to improve the likelihood of 

achieving success in the system.  
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1.3.3 Sustainability Principles 

Both environmental and societal problems faced today are serious, yet they 

are merely symptoms of a greater systematic flaw of the design and 

operations of today‟s society enabling the systematic violation of basic 

sustainability principles (Broman, Holmberg and Robèrt 2000). 

Level 2 (Success) of the FSSD defines success with four basic principles 

for sustainability, thus providing a robust definition of socio-ecological 

sustainability that can be applied universally (Ny 2006): 

 

The following criteria allow these principles to be universally 

communicable and applicable: 

 Based on a scientifically agreed upon view of the world; 

 Necessary to achieve sustainability;  

 Sufficient to achieve sustainability; 

 General to structure all societal activities relevant to sustainability; 

 Distinct to facilitate comprehension and monitoring; 

 Concrete to serve as directional aids to guide actions in problem 

solving, and their mutual exclusiveness enables full comprehension 

and structured analysis of the issues (Broman, Holmberg and Robèrt 

2000). 

In a sustainable society, nature is not subject to systematically 

increasing: 

I. Concentrations of substances extracted from the earth‟s 

crust; 

II. Concentrations of substances produced by society; 

III. Degradation by physical means; 

and in that society… 

IV. People are not subject to conditions that systematically 

undermine their capacity to meet their needs. 
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1.3.4 The ABCD Process – Tool to apply FSSD 

A tool developed to help practically apply the five level framework of 

FSSD to organizations called the ABCD process. The ABCD process is a 

strategic tool used to facilitate backcasting from the Basic Principles for 

sustainability.  

 

This four-step tool provides a systematic, step-by-step, way of guiding the 

intellectual process that the FSSD follows (Ny 2006).  

 

Figure 1.3. The ABCD process and Backcasting (The Natural Step 2010) 

In this step by step planning process, an awareness of the whole system is 

first established in the A-step. Next the assessment with regard to 

sustainability of the current situation is made within the system during the 

B-step. In the C step, actions are designed to lead to the desired future 

vision aligned with the sustainability principles and organizational vision. 

Finally, in the D-Step the proposed actions are prioritized and implemented 

(Ny 2006)(Robèrt et al. 2007) 

Backcasting simply means planning from a successful outcome; where 

a desired outcome is envisioned, then followed by the question: “What 

can be done today to reach that successful outcome?”(Robèrt et al. 

2007). 
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1.4 Scope and Research Questions 

1.4.1 Scope 

Purpose statement 

 

Leaders in the Information and Communication Technology (ICT) 

department at NUR expressed interest in becoming a regional and national 

leader in e-waste management, so the project entailed continual progress 

towards those goals, as well as educational programs to help Rwanda 

become a leader in e-waste management. Given the limited time available 

for this project, research primarily focused on e-waste at NUR, developing 

solutions for use at NUR, and helping NUR establish partnerships with 

other universities and within industry. In conjunction with the education 

provided by workshops, the research team hoped to provide guidance to 

NUR in becoming a leader, not just in e-waste but in sustainability as well.  

 

 

 

 

 

 

 

 

The purpose of this thesis was to explore electronic waste management 

in the context of strategic sustainable development with a case study at 

NUR. Through the use of a strategic framework and understanding of 

complete socio-ecological sustainability, a plan was made to properly 

deal with the e-waste accumulating on the NUR campus.  
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1.4.2 Research Questions 

The primary research question for this thesis was supported by three 

secondary research questions.  

Explanation of Research Questions 

The aim and goals of each research questions are explained below: 

A) What are the current electronic waste management practices around 

the globe and what are the sustainability implications of them? 

This question incorporates management practices from all sides of the 

globe regarding how electronic waste is handled to obtain a better 

understanding of different methods for dealing with e-waste, as well as 

various components of a recycling system, infrastructure required, etc. By 

analyzing both proper and improper management, it will be possible to 

obtain information that will assist in determining practices that could be 

applicable in Rwanda. For this reason, cases within the African continent 

are of particular interest. The finding of this question are further analysed 

in their contribution to sustainability from the perspective of the four 

sustainability principles. 

 

B) What is the level of awareness of electronic waste and the state of 

electronic waste management at NUR? 

How can NUR manage their electronic waste in a strategic and 

sustainable way? 

A. What are the current electronic waste management practices 

around the globe and what are the sustainability implications of 

them? 

B. What is the level of awareness of electronic waste and the state of 

electronic waste management at NUR? 

C. What are possible actions that could be taken to develop electronic 

waste management at NUR? 
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This question aims at getting a stronger understanding of the systems level 

specific to NUR. This question encompasses both the current reality as 

well as the projected future of electronic waste. Obtaining this information 

is vital to meet NUR where they are at, as well as plan for the future 

(question c). 

 

C) What are possible actions that could be taken to develop electronic 

waste management at NUR?  

This question aims at suggesting strategic actions for NUR to take to 

develop e-waste management based upon the information that has been 

gathered. By utilizing previous information as well as a variety of tools, 

these actions can lead NUR to its goals and envisioned future. 
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2 Methods 

The methods section describes the research approach, design and methods 

that were used for the purpose of this study. The methods include all 

procedures and techniques used for data collection, analysis, and 

application in this thesis. While Section 2.1 describes the research approach 

and design to facilitate the use of methods, Section 2.2 explains each 

method/technique needed to fulfill the research approach and objective. 

2.1 Research Approach and Design 

2.1.1 Research Approach 

This study has been conducted with the FSSD as a main approach to 

provide a context to the e-waste challenge at NUR within the greater 

sustainability challenge. The five levels of the FSSD (please refer to figure 

1.2) have been used as the lens to analyze, understand and interpret all the 

information that was collected pertaining to the subject of e-waste globally 

and the e-waste challenge at NUR.  

The ABCD Process was used to facilitate the application of the FSSD 

approach in the practical work conducted through the case study at NUR. 

2.1.2 Research Design 

The research questions of this study were designed with the same mental 

model that allows the FSSD approach. Methods were chosen to provide the 

data required for answering these questions. The table below demonstrates 

the methods that allowed data collection for each question of this study. 
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Table 2.1 Methods and Research Questions 

Type of 
Question 

Research Questions Literature 
Review 

Case 
Study 

Interviews 

Primary How can NUR manage their 
electronic waste in a strategic 
and sustainable way? 

X X X 

Secondary 
A 

What are the current 
electronic waste management 
practices around the globe 
and what are the 
sustainability implications of 
them? 

X X  

Secondary 
B 

What is the level of awareness 
of electronic waste and the 
state of electronic waste 
management at NUR?  

 X X 

Secondary 
C 

What are possible actions that 
could be taken to develop 
electronic waste management 
at NUR? 

 X X 

The information collected for each secondary research question acts as 

parts that build on each other to completely answer the primary question.  

2.2 Research Methods 

2.2.1 Literature Review 

The literature review was conducted to establish the necessary background 

information on the subject of e-waste to develop a pilot project at NUR. It 

was important to identify the extent of knowledge of e-waste in general, as 

well as in relation to sustainability.  

The following subjects were researched: 

 

 Life cycle of electronic equipment; 

 Social and environmental effects of e-waste; 

 Health hazards of e-waste; 
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 Proper and improper e-waste recycling technologies; 

 Formal and informal e-waste recycling sectors; 

 Pilot projects and case studies on proper e-waste recycling, 

concentrating mainly in developing nations and Africa. 

 

Sources that were used for literature review: 

 

 Academic texts; 

 Peer reviewed journal articles; 

 Investigative journal articles on e-waste; 

 Governmental and non-governmental organization reports, i.e. the 

United Nation Environmental Programme 2009 Solving the E-waste 

Problem (STEP) Report. 

Expected Results: A literature review of the e-waste problem with regard to 

sustainability would reveal proper e-waste management systems; and 

widespread improper treatment of electronic waste including dumping and 

burning throughout the developing world, particularly China, India, and e-

waste impacted nations in Africa. It was also expected to find information 

on the electronic waste situation in Rwanda. 

2.2.2 The Case Study 

The case study was designed with an ABCD Process to ensure a holistic 

approach in addressing the e-waste problem at NUR. The desired outcome 

of the case study was the creation of a pilot project capable of being 

increased in scale to serve the rest of Rwanda. During this process, the 

research team needed to accomplish the following: 

 Meet staff and students at NUR where they are in terms of 

knowledge and experience to deliver information about electronic 

waste;  

 Co-create solutions to the e-waste challenge faced by NUR today to 

allow ownership for NUR. 

Below are the descriptions of the methods that encompassed the case study.  
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Workshops at NUR 

Several meetings and workshops took place during the time the thesis team 

spent on-site at the National University of Rwanda. The workshops and 

meetings were used to complete the information gathering portions of the 

ABCD process: The A step of understanding the system and developing a 

vision, in this case NUR and it‟s electronic waste with a vision of success; 

the B step of establishing a baseline analysis of e-waste at NUR and in 

Rwanda; and the C step of generating creative measures to move towards 

the vision of success in regards to sustainable electronic waste 

management. 

Initial Meeting with E-waste Project Leaders 

To ensure success of the workshops at NUR, it was important for the thesis 

team to meet with core members of the e-waste project team at NUR. This 

meeting was designed to transfer information, co-create the future 

presentations, as well as determine appropriate questions for the World 

Café workshop. This served the goal of tailoring the workshop to the 

attendees‟ current knowledge and involvement with electronics, electronic 

waste, and sustainability. Taking recommendations from this meeting 

ensured the presentations would be understandable and would resonate with 

workshop participants.  

The meeting took place at the Center for Environment, Entrepreneurship 

and Sustainable Development (CEESD) at NUR. While the thesis team 

consisted of the authors of this thesis, accompanied by the thesis advisor 

Anthony Thompson, the core members of the e-waste project team at NUR 

consisted of: 

Table 2.1. First Meeting Attendees 

Attendant Profession, Organization 

Francois Xavier 

Naramabuye 

Director of CEESD at NUR 

 

Raymond Ndikumana SIDA-NUR Coordinator at NUR (was not 

present at this meeting) 

Olivier Mazimpaka Associate at ICT Department at NUR 

 

Esperance Kabalisa Deputy Director of CEESD at NUR 
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Emmanuel Muyombano Head of Center for Environment at NUR 

 

Joseph Ndagijimana Head of Center for Entrepreneurship at NUR 

 

Dieux-Donne Uwizeye Head of Center for Sustainable Development 

at NUR 

 

Presentation and World Café 

Presentation 

A half-day workshop was held on the NUR campus. The first half of the 

workshop consisted of a presentation. Fifteen participants attended and 

included lecturers, deans, and staff from various departments at NUR. The 

goal was to have as diverse a group as possible for the workshop to be able 

to obtain as creative feedback as possible.  

A presentation was given to attendees with the goal of providing 

information necessary to complete the World Café as the second half of the 

workshop. The presentation was designed to take one and one-half hours to 

present, and covered an introduction to electronic waste, health and 

environmental hazards, an overview of proper and improper electronic 

waste management, and the evidence predicting a rise in e-waste in Rwanda 

in conjunction with the Rwanda Vision 2020 plan. The information 

presented was designed to ensure a shared mental model of electronic 

waste, and to present the current electronic waste challenge at NUR to those 

unfamiliar with it.  

World Café 

Following the presentation, a World Café was used as a discussion tool to 

generate a long-term vision and creative solutions.  

The World Café is an innovative, yet simple methodology for hosting 

conversations about questions that matter. These conversations link and 

build on each other as people move between groups, cross-pollinate ideas, 

and discover new insights into the questions or issues that are most 

important in their life, work, or community (World Café n.d.).  
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Two questions were presented to the group, the first of which was aimed at 

the co-creation of a sustainable vision for e-waste at NUR and the second 

one aimed at identifying strategic actions that could carry NUR towards 

that vision.  

Three groups of between three and five people were given 25 minutes to 

discuss the following question:  

“What can NUR be for Rwanda with regard to e-waste?” 

 

After the first question, a small group sharing session was held to establish 

a common long-term vision for the project based upon the answers to the 

first question.  

Upon completion of this first session, two sessions of 35 minutes were 

allocated for the consideration of a second question:  

 “What can NUR do today to manage its e-waste in 

a sustainable way and lead Rwanda in the right 

direction dealing with e-waste?” 

Another group sharing session was held to discuss results from the second 

question, and the workshop was closed.  

Expected Results: The team expected participants to be relatively new to 

the term “electronic waste.” The team also expected to be successful in 

presenting information on electronic waste and its implications. And 

finally, the team expected collaboration from the participants, particularly 

in forming the C-Step of the ABCD Process- requiring a creation of all 

A World Café is conducted by breaking workshop attendees into 

groups of four, sitting around café-like tables. A question is then 

proposed as a discussion topic for a set period of time. During that 

time, the group attempts to use the knowledge present at the table to 

answer that question. For subsequent questions or sessions to answer 

the same question or a different question, three members of the table 

disperse to a new table.  

 



22 

possible actions the participants can dream of to be able to reach their new 

vision for e-waste. 

Discussions with Students 

A second presentation of the same material was given in a second 

workshop, this time with students as the primary attendees. As the audience 

size was unknown prior to the presentation, no plans were made for holding 

structured workshops after the presentation. Between forty and sixty 

students attended this presentation.  

Each thesis team member stayed after the presentation to discuss specific 

interest areas with the students. Interacting directly with students, gathering 

information about electronic waste and solid waste management, as well as 

further explaining the electronic waste challenge allowed the thesis team to 

gauge interest among the student population for the project.  

Expected Results: The goal of holding discussion sessions with students 

was to answer any questions that might be on the minds of students, 

including inquiries about electronic waste management, e-waste 

implications, and ways to get involved. As World Café workshops were not 

part of this session, the team expected to provide information, not 

necessarily have this session also be an information gathering session. 

Next Steps and Stakeholder Mapping 

To further explore specific action steps discussed during the World Café 

session, a meeting was held with the project leaders at NUR. This session 

was designed to gather more creative ideas, as part of the C step of the 

ABCD Process.  

Large papers that contained the six major action themes that resulted from 

the World Café were prepared to guide the session. The paper had the 

action theme at the center, and blank areas for: goals for the action theme, 

additional specific steps to move towards that action theme, and 

stakeholders necessary for those steps. Fifteen minutes were spent 

discussing each category, and items were recorded directly onto the large 

papers (template below).  
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Figure 2.1. Template used during Next Steps and Stakeholder Meeting 

Expected Results: This session was expected to reveal the restraints on 

many actions, including financial and time concerns. It was expected that 

there would be significant restraints on financial investments, though lesser 

restraints on people and time available for investment. 

Surveys 

Forty-one surveys were distributed (of 75 printed) to attendees of the World 

Café and Student Presentation workshop sessions (please refer to the 

methods under Workshops). To minimize language barrier issues, surveys 

were printed in both English and French to assure the most accurate 

collection of data. The surveys were designed to explore the knowledge 

surrounding electronic waste in Rwanda, and probe for any knowledge of 

improper or proper electronic waste disposal in Rwanda. For a complete 

copy of the survey please see Appendix 5. 

Expected Results: It was expected there would be minimal awareness of 

electronic waste issues from students and a majority of staff at NUR. It was 

also expected that the majority of electronic waste is thrown away with 

general waste or put into storage at the end of life. 

Development of an Action Plan 

Upon returning to Sweden, results from the workshops and meetings at 

NUR were used to draft an action plan to return to the project leaders at 
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NUR. This plan was undertaken as the D-Step of the ABCD process, as the 

first three steps had already been completed during the time in Rwanda 

(please refer to the Case Study for more information).  

The creation of an Action Plan required a “prioritization method” which 

allowed the selection of the most strategic actions to take. Prioritization 

criteria included:  

 If it was in the right direction towards the vision of success; 

 How an action would affect compliance with any of the 

sustainability principles; 

 If it was a flexible platform;  

 Potential for return on investment;  

 How much upfront investment would be needed.   

For the specific prioritization matrix criteria, please see Appendix 6. 

Upon completion of the plan, the draft, along with the prioritization matrix 

and a description of the process of developing the plan were sent to NUR 

project leaders for review. The goal of this process was to receive more 

feedback on the strategic plan, as well as share one process by which a plan 

can be developed.  

Expected Results: The team expected to eliminate and prioritize from an 

expansive list of actions that were created during the C-Step. In doing so, 

the team expected to prepare a comprehensive report to deliver to NUR and 

receive feedback before finalizing a “Suggested Action Plan Document.” 

2.2.3 Interviews 

Semi-structured interviews were conducted to gather necessary information 

to: 

 Prepare for the trip to NUR in Rwanda and best create the 

workshops for participants; 

 Complete information background research on e-waste and e-waste 

management around the world;  

 Complete information gathering about e-waste in Rwanda. 
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A total of seventeen interviews were conducted with industry specialists, 

industry organizations, and people who worked or lived in Rwanda. While 

fourteen of these were conducted before the visit to Rwanda via electronic 

or face-to-face communications, the remaining took place during the visit in 

Rwanda. Not all interviews were intended to generate results for this thesis; 

some interviewees provided insight on the process of creating plans, 

working with NUR, and gathering ideas from diverse groups. Below is a 

list of the interviewees. 

 

Table 2.2. Interviewees 

Interviewee Profession, Organization 

Said Rutabayiro 

Ngoga 

Current PhD Student at BTH, employee of NUR 

 

Bob Stilger Co-president of the Berkana Institute 

 

John Holbrook Doctor volunteer in Kigali, Rwanda 

 

Matthew Heinz Volunteer in Rwanda in the field of education 

 

Anna Stockman Librarian at BTH, working as a part of NUR-BTH 

partnership 

Anders Nilsson Professor at BTH, working as a part of NUR-BTH 

partnership 

Cecilia Appelgren International Relations at BTH, working as a part 

of NUR-BTH partnership 

Sverker Sjölin Manager, Stena Technoworld 

 

Sheila Davis Silicon Valley Toxic Coalition 

 

Barbara Kyle Electronic Take Back Coalition 

 

R.J. Van 

Rensburg 

Hewlett-Packard South Africa 

 

Jawahar 

Manickam 

ICT Department, NUR; Butare, Rwanda 

 

Marcos Morales 

& Eddy 

Camara Organization; Kigali, Rwanda 

Clement Rwandan Development Board; Kigali, Rwanda 
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Kanamugire 

Juliet Kabera Rwandan Environmental Management Authority; 

Kigali Rwanda 

 

Expected Results: The team expected to hear they would face cultural and 

communication challenges in Rwanda. Concerning interviews on e-waste 

management, it was expected that it would be possible to replicate an 

electronic waste management system on a small-scale level. 
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3 Results 

To effectively answer the primary research question of “How can NUR 

manage their e-waste in a strategic and sustainable way,” results are 

presented here respective of each research question. Section 3.1 aims to 

answer secondary question A, 3.2 answers secondary question B, and 3.3 

provides suggested actions, answering secondary question C. Section 3.4 

brings all parts together to address the primary research question.  

3.1 E-waste management around the world 

Research Question A – What are the current electronic waste management 

practices around the globe and what are the sustainability implications of 

them? 

E-waste practices are categorized as proper or improper management. Table 

3.1 demonstrates some examples of technology used in the proper and 

improper management of e-waste.   

Table 3.1. Proper versus Improper Management (UNEP 2009) 

E-waste Management Technologies 

Improper Proper 

Open Burning Detoxification 

Wet Chemical Washing Shredding 

Land Filling Refining 

3.1.1 Improper E-waste Management 

Improper Management in Developed Countries 

Despite having the infrastructure necessary to support electronic waste 

management in developed countries, e-waste is still frequently stored or 

improperly disposed of at end of life. Comprising only 3% of the waste 

stream in the US, 70% of the heavy metals found in and around landfills are 

from electronic products improperly discarded (Silicon Valley Toxics 

Coalition n.d.).  
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An extraordinary amount of electronic waste is shipped from the developed 

to the developing world. Despite attempts to reduce dumping through 

legislation, information, and enforcement, an estimated 28% of companies 

in the Netherlands still illegally export electronic waste, while other OECD 

countries are expected to be higher (Maxianova 2008). For a map of known 

trafficking routes, please see Appendix 4.  

Improper Management in Developing Countries 

Once in a developing country, electronics illegally shipped or legally 

donated have several possible fates. Working products are often sold in 

local markets (Carroll 2008). Non-working products are frequently 

disassembled to recover working parts, often in warehouses or open areas 

(Carroll 2008)(CBS 60 Minutes 2009). After dismantling, the electronics 

are separated into parts for material recovery, typically done by burning 

circuit boards and wires to recover copper, silver, gold, and other rare 

metals (Greenpeace 2008). Because the process takes place in developing 

nations, safety concerns are rarely addressed, and toxins not typically 

released by landfilled electronic waste can be released and inhaled by the 

workers (Robinson 2009).   

These recovery efforts are focused entirely on high-value rare metals. 

Therefore, the leftover plastics, heavy metals, and other contaminants are 

often left in piles in and around working areas, contaminating the work area 

and local environment (Greenpeace 2008)(CBS 60 Minutes 2009). In one 

study, lead concentrations near the work area in Guiyu, China, were found 

to be 371 times higher than control sites less than 10 km away. These levels 

are nearly 2500 times the recommended level, and nearly 400 times the 

maximum level recommended in the New Dutch List (Leung, et al. 2008). 

The workers in this area were typically adults, but children were often seen 

playing in and around the work sites, and the contamination levels in the 

local school and market were significantly higher than in areas not near e-

waste sites (CBS 60 Minutes 2009)(Leung, et al. 2008).  
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Example of Improper Management: China 

 

China features large volumes of e-waste and has a large interest 

in e-waste recycling by the informal and the formal sectors, 

which defines a vibrant selection of technology transfer 

opportunities (UNEP 2009).  

Research in China concentrates on the toxicology of the hazards 

from e-waste recycling and the potential policy instruments for e-

waste management. The local government of China has entirely 

banned any form of e-waste imports into China since 2000; 

however this has not prevented large inflows of WEEE especially 

into Southern China (UNEP 2009). There is also no formal 

collection system or electronic producer association to manage 

the e-waste problem in China due to the absence of the key 

regulations (UNEP 2009). 

Beginning in 2005, four national projects were launched by the 

Chinese government aimed at constructing large-scale e-waste 

recycling infrastructures from which several big formal e-waste 

recyclers emerged (UNEP 2009). However, these pilot projects 

failed due to a lack of a collection system, and lack of volumes 

necessary to sustain daily operation and capital flows. 

In the town of Guiyu, large amounts of e-waste dumping as well 

as improper handling by the informal recycling sector have 

gained the attention of regulation activists. The activities and 

campaigns done by Basel Action Network, Greenpeace, and 

others have attracted global attention to the e-waste problem in 

China (UNEP 2009). 

The slow process of political decision and national WEEE 

directive has a negative effect on the diffusion of a sustainable 

innovation in China. The example of China also shows that under 

the circumstance of lacking a formal collection system and a 

national regulation of WEEE, even a technology transfer project 

with abundant subsidy can lead to malfunction (UNEP 2009).  
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Sustainability Implications of Improper E-waste Management 

The practices used to recycle e-waste without the required know-how and 

technologies in place result in significant environmental and social 

degradation. All four sustainability principles described under 1.3.3 are 

violated during such improper practices. For instance, waste resulting from 

open burning of a computer to extract precious metals contains elements 

which are dumped into or leech into the biosphere, violating sustainability 

principle one. In the process, burning of plastics with other toxic elements 

results in the release of dioxins into the atmosphere violating sustainability 

principle two. This activity is usually taking place in an open area, 

degrading the nature around it physically, which is the violation of principle 

three. The health of the person engaging in this activity, and often the 

health of their families, is sacrificed in the process representing a violation 

of sustainability principle four. 

3.1.2 Proper Management of E-waste 

Necessary Infrastructure 

According to a report put out by the United Nations Environmental 

Programme (UNEP) entitled “Solving the E-waste Problem” (STEP), the 

main steps in the recycling chain of proper management include (UNEP 

2009): 

1- Collection; 

2- Sorting/Dismantling and Pre-processing (includes sorting, 

dismantling, and mechanical treatment which can utilize high-tech 

or low-tech processes); 

3- End-Processing (includes refining and disposal). 

  

Figure 3.1. Formal Management System Components 
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The effectiveness of the entire recycling chain depends on each step and 

how well the interfaces between steps are managed. For example, a certain 

metal recycling system with a collection efficiency of 50%, a dismantling 

and pre-processing efficiency of 70% and materials recovery (end-

processing) efficiency of 95% (all optimistic assumptions according to the 

UNEP report), results in only 33% net metal recycled yield along the chain 

(UNEP 2009). Among other factors, strategic positioning of collection 

points, processing facilities, and infrastructure connecting the three are 

crucial to ensuring the success of the system (UNEP 2009). 

As was clear in our interviews with Stena Technoworld, Electronics Take 

Back Coalition and Silicon Valley Toxics Coalition, as well as from the 

STEP report, there are a multitude of complex components that all must 

work together to move successfully towards a sustainable e-waste 

management system. Simply providing state of the art technology, raising 

awareness, or working with producers will not work, as there are economic 

and social concerns that need to be addressed. A system will most likely to 

be successful when all interrelated issues are addressed. (UNEP 2009) 

Collection 

Collection is critical to the recycling chain as it determines the amount of 

materials available for recovery. In the interview with Stena Technoworld, 

Sverker Sjölin was adamant that any recycling system would not be able to 

operate without proper collection. The processing facilities must know how 

much material can be consistently put into the system. Often, improving 

collection rates depends more on social and societal factors than collections 

methods (UNEP 2009). 

Because pre-processing and end-processing facilities require significant 

volumes of e-waste to operate in an economically viable way, effective 

collection is crucial to the success of the entire e-waste management 

system.   

Pre-processing 

During the tour of Stena Technoworld‟s pre-processing facility, it was clear 

how crucial this part of the process was to the rest of the recycling chain. 

Without proper sorting and dismantling, proper cleaning and recovery 

cannot take place. In the case of Stena Technoworld, many pre-processing 
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facilities feed into a smaller number of end-processing facilities. In this 

way, pre-processing also serves to aid in consolidating materials.  

Dismantling and pre-processing can differ across different e-waste streams 

depending on the components, materials, and technologies available (UNEP 

2009). The main activities of pre-processing are separating, sorting, and 

shredding with the aims of: 

1- Removing hazardous components like ink cartridges, batteries, etc; 

2- Removing and recovering valuable or reusable components (UNEP 

2009). 

Pre-processing happens in two main ways: 

1- High-tech pre-processing: automated processes are used for 

shredding and separation. High-tech pre-processing requires high 

volumes of e-waste to make the plant financially feasible.  

2- Low-tech pre-processing: pre-processing activities are done 

manually. Low-tech pre-processing is appropriate where manual 

labor is inexpensive and allows for small scale pre-processing in 

places of low waste volume. For examples of processing under each 

classification, see Appendix 7. 

 

Pre-processing can be completed in smaller volumes, and in less specialized 

ways than end-processing (UNEP 2009). As such, it often makes sense to 

have smaller pre-processing facilities serving small regions or countries, all 

feeding one end-processing facility supporting a large region. As Sverker 

Sjölin from Stena Technoworld explained, it takes many pre-processing 

facilities to feed one end-processing facility. By maximizing volumes to the 

end-processing facilities, the system can best take advantage of economies 

of scale (UNEP 2009). 

End-Processing 

After pre-processing, end-processing results in final recovery of the 

individual materials present in the products. The final recovery of elements 

requires state of the art technologies and highly skilled people. End-

processing plants require very high continual investment, and therefore 

require high volumes of e-waste to be economically viable (UNEP 2009).  
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Typically, end-processing plants are strategically located and fed by several 

pre-processing plants that are in multiple countries.  In the case of Stena 

Technoworld, it is necessary to gather the collection from many European 

countries to feed only a single end-processing facility. While selling the 

final materials can result in income for the company, it is often necessary 

that income be supplemented by pay-for-disposal systems.  
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Example of Proper Management: South Africa 

 

South Africa is the most experienced country in e-waste 

recycling on the continent of Africa. Following the presence of 

small-scale e-waste collection and dismantling activities in Cape 

Town since 2004, by 2008 it became evident that demand for 

such services far exceeded existing small-scale operational 

capacities (UNEP 2009). The need for a regional scale 

dismantling facility was therefore identified in order to process 

larger volumes and greater variety of e-waste materials (UNEP 

2009). As such, the aims of a pilot project, “Material Recovery 

Facility (MRF) in Maitland, Cape Town,” were: 

 To test the feasibility of an integrated value adding local e-

waste management system designed to maximize the 

potential of refurbishment, repair, reuse, dismantling and 

recycling of equipment, while keeping environmentally 

responsible disposal only as a last resort 

 To act as a nucleus, raise awareness, and provide training and 

education to previously disadvantaged individuals as a means 

of creating opportunities for entrepreneurship in the technical 

maintenance, dismantling and waste-to-art project sectors 

 To serve as a replicable concept for other initiatives in 

developing countries  

This project was successful in part because: 

 There were existing stakeholder networks 

 Existing consumer awareness was high 

 Local government supported the project with outside partners 

such as Hewlett-Packard and the Swiss e-waste Program 

 Large volumes of e-waste were in the country and are 

consistently produced in the country.  
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Sustainability Implications of Proper Treatment 

Recycling technologies described under proper treatment are not yet in full 

compliance with the sustainability principles described under 1.3.3. One 

reason behind the violation of the principles is the energy intensive 

practices that make up the current recycling systems. Fossil fuels are used 

throughout this system, which represents a violation of the first and second 

sustainability principles. In addition, recycling technologies of today are not 

efficient enough to fully recover the materials.  The resulting toxic waste, 

even when properly handled in a toxic waste landfill, violates the third 

sustainability principle.  

Within a sustainable society, e-waste management must comply with all 

sustainability principles. To do so, management systems must incorporate 

sustainability into awareness campaigns, collection, pre-processing, and 

end-processing. Utilizing energy sources and closed loop product and 

material flows will support sustainability in the e-waste management 

system.  

3.2 Electronic waste at NUR 

Research Question B – What is the level of awareness of electronic waste 

and the state of electronic waste management at NUR? 

To complete the action plan as a product of the ABCD process, it was 

crucial for the thesis team to understand the system of e-waste and current 

reality of e-waste at NUR. For that current reality assessment, section 3.3.1 

discusses the understanding of e-waste at NUR, while section 3.3.2 

discusses the volumes of e-waste presently on campus and how it is being 

dealt with. Throughout section 3.3 there is a description of how electronics 

find their way to NUR, the state of e-waste in Rwanda, and supporting 

information that helps form the basis of a systems understanding.  

3.2.1 Level of Understanding of E-waste at NUR 

Before travelling to NUR, interviewees had already begun to describe the 

level of awareness of electronic waste on campus at NUR. Said Rutabayiro 

Ngoga expressed his view on electronics, which entails obtaining as many 

electronic products for Rwanda as possible, without thinking about what 

might happen when they reach the end of their useful life. Discussions with 
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Marcos Morales from Camara revealed a similar trend among Rwandans in 

general. Desire for electronics does not come from a point of carelessness, 

but rather a desire to advance, and a lack of knowledge of end of life 

product responsibility. In an interview, Jawahar Manickam, the head of the 

ICT department at NUR, conveyed his suspicion that many people at NUR 

did not even realize that old electronics were being piled up on campus.  

The initial meeting with the core members of the e-waste project team at 

NUR provided insights about the understanding of the e-waste challenge at 

NUR.  The main outcomes are as follows: 

 Core members have a very developed understanding of the 

complex nature of the e-waste challenge and they strongly 

emphasize the need to develop a multidisciplinary approach to 

creating solutions.  

 Although not referred to as “systems thinking”, core members 

seem to understand and operate in systems thinking. 

 Core members do not have a robust definition of sustainability 

or a sustainability framework that they use. 

 Core members understand the multi-interconnected pieces of 

sustainability, such as economic, environmental, and social 

sustainability. 

 There was a strong demand to tie the e-waste challenge into 

entrepreneurial opportunities.  

 Sustainability is not a commonly understood word and concept 

among students at NUR, mostly connoting durability. 

To gather additional data, attendees of the two presentations (74% students, 

19% lecturers, and 7% NUR staff) were invited to complete a survey, 

yielding 27 responses in total, a 66% response rate. 

All participants indicated they have, at minimum, heard of electronic waste. 

29.6% responded they “have heard of it (electronic waste), but do not have 

a clear understanding of what it is about.” 33.3% indicated that they are 

aware of electronic waste, and 37% of participants had “a good 

understanding of electronic waste and its implications.” 
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A varied response was obtained concerning the end of life disposal of 

electronics. Participants were asked, “When your electronic dies, what will 

you most likely do with it?” Some participants indicated that they would 

consider multiple end of life methods for their electronic. The results are 

show below. 

 

Figure 3.2. Survey Results: Electronic Owner Disposal Plans 

Discussions during the World Café corroborated the level of understanding 

discussed in the initial meeting with e-waste project leaders. Generally, 

staff at NUR were aware e-waste can become a problem if not properly 

dealt with, but were unaware quite why it could become an environmental 

or societal issue, and were not familiar with various treatment methods.  

Additionally, what became clear is NUR‟s role in environmental policy. 

Though there has not been any involvement of NUR in policy formation 

with regard to e-waste in Rwanda up to this point, they were instrumental in 

creating policy to ban plastic bags throughout Rwanda. They hope to 

replicate that experience with e-waste.  
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3.2.2 Management of E-waste at NUR 

During the course of the interview with Jawahar Manickam, the team 

toured facilities used to store e-waste at NUR. The primary components 

were CRT monitors and older Dell computers. The majority of the 

electronics deemed “waste” had already been picked apart for parts to keep 

other computers working. This constitutes a bit of pre-processing already 

taking place on campus.  

Waste had begun to spill out of the ICT area and into classrooms, generator 

rooms, and other spaces. Olivier Mazimpaka indicated the likelihood of a 

large amount of unknown e-waste on campus, the remains of old 

electronics belonging to NUR that have not yet made it out of classrooms 

and offices and back to the ICT department. While storing electronic waste 

helps minimize environmental damage, it does not solve the problem as the 

compounds are not being properly dealt with, and storage does not 

represent a long-term solution.  

According to Jawahar Manickam, there are 1,198 working computers on 

campus. Though NUR previously accepted secondhand computers, they no 

longer do, as those computers quickly reached the end of their useful life 

and became waste that had to be dealt with on campus.  

In terms of personal electronic use by members of the NUR community, 

many survey respondents indicated they owned electronics, often more than 

one. 14.8% of respondents had multiple phones and 51.9% had both a 

mobile phone and personal computer. The great majority of respondents 

also used mobiles phones daily (92.6%) while computer usage was a bit 

less (53.8% use a computer daily, 26.9% use a computer a few times a 

week, and 19.2% use a computer a few times a month).  

Results of the survey also indicated that the majority of people foresee the 

amount of electronics in Rwanda “increasing quickly” in the future 

(88.9%). 11.1% responded they see the amount of electronics “increasing 

slowly” in the future. The chart below shows the percentage of participants 

who personally own various types of electronic equipment. 
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Interviews with staff at NUR suggested that a projected increased in e-

waste in Rwanda is an outcome of the ICT equipment brought into Rwanda 

as a result of the Rwanda Vision 2020 Plan. The plan, assembled by the 

federal government, aims to transition Rwanda towards a “knowledge 

based society” and have the economy be primarily driven by ICT 

knowledge.  

In interviews, both Clement Kanamugire from the Rwandan Development 

Board (RDB) and Juliet Kabera of the Rwandan Environmental 

Management Authority (REMA) discussed the federal government‟s desire 

to find a way to manage e-waste before the increase in volumes occurs, as 

they also recognize the impact the 2020 plan will have on electronic waste. 

Though REMA has an in-depth plan to initiate an e-waste study in May 

2010, there are not yet any federal government e-waste projects under way.  

3.2.3 Creating Ownership in a Cultural Context 

Product relationship in Rwanda is due at least in part to cultural factors. It 

was important to understand and incorporate those factors into solutions 

generated for NUR.  Two of the key findings are described below: 

Government 

Rwandans have a high level of trust in their government. Rwandan people 

trust that valuable proposed policies (such as policies dealing with 

Figure 3.3. Survey Results, Owners of Electronic Products 
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environmental protection or human rights) will be passed quickly and 

smoothly by the government.  One example of this was found with the 

policy to ban plastic bags throughout Rwanda. This policy arose from 

research conducted at the National University of Rwanda.  Once a solid 

case was made and a policy was proposed, the government quickly passed 

it and plastic bags were banned in Rwanda. 

Product Relationship 

Rwandan people have a strong tie to the products they own. Even products 

that cannot be used any longer are often kept, even if disposal opportunities 

are available.  This could pose potential issues particularly in the collection 

process of electronic waste and could be due to a number of reasons or a 

combination thereof including: 

 Possessions can be perceived a sign of wealth; 

 Products encompass strong sentimental value; 

 Apprehension that products, though unusable, may still hold 

financial value and therefore are not disposed of or given away. 

3.3 Sustainable Steps to Electronic Waste 

Management 

Research Question C – What are possible actions that could be taken to 

develop electronic waste management at NUR? 

As part of the ABCD process undertaken during the case study at NUR, 

specific actions were generated to constitute the C step. Section 3.3.1 

describes the co-created vision for e-waste management at NUR, 3.3.2 lists 

all the creative actions that were suggested by NUR staff to fulfill the 

vision, 3.3.3 places those actions within six theme categories, 3.3.4 puts 

them into a specific action plan, and finally 3.3.5 prioritizes the actions 

within the action plan.  

3.3.1 Developing a Vision for Success: 

After a presentation of material by the thesis team, World Café discussion 

of a project vision revealed many possibilities of what NUR could 

potentially become in the future, including a “leader among institutions and 

companies in Rwanda in dealing with electronic waste.” Other groups saw 
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NUR becoming a center for the planning, monitoring, and collection for 

electronic waste management processes. By setting up courses and 

curriculum around electronic waste, NUR could become a leading research 

institution in this field both for solving local issues as well as international 

consultants. 

More discussion brought about visions of NUR working with various 

organizations, companies, and government to form partnerships and create 

policy for the import, use, and disposal of electronics. 

These ideas were presented and brought together under the unifying vision:  

 

3.3.2 Action Steps toward the Vision 

Working with the established vision described in 3.3.1, the World Café 

sessions continued with a focus on what steps NUR could take to obtain the 

developed vision in the future. Some groups expressed particular interest in 

developing research projects for students to further along research in 

multiple areas including policy, health implications, and collection.  

Here, in no particular order, are the actions that came out of the World Café 

as well as the Next Steps and Stakeholders meeting.  While some were high 

level, broad scale actions requiring a lot of expertise and time to initiate, 

others were more immediately applicable (for a look at the full descriptions 

of the outcomes of the workshops please see Appendices 8, 9 and 10): 

 Add e-waste to the environmental policy at NUR 

 Create a baseline study to evaluate general awareness of e-waste at 

NUR 

 Design and execute campaigns to collect broken computers, use that 

experience to build policy on collection 

NUR sets up a successful system for handling their own e-waste as a 

pilot project capable of expanding to a national level in the future. This 

will position NUR to develop the necessary intellectual capital to be an 

e-waste leader throughout Africa providing the knowledge and 

experience to solve the problem of e-waste elsewhere. 
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 Create contests for student groups 

 Reach Rwanda as a whole through students 

 Use learning from the pilot project at NUR to develop national 

policy 

 Create a definition of “obsolete” for use by the ICT department at 

NUR 

 Determine the number of electronics in use in Rwanda 

 Determine where electronics, working and non-working, are located 

in Rwanda 

 Define theme areas for lecturers in various disciplines, relate that 

discipline to e-waste and encourage students to do projects 

associated with e-waste in their discipline. 

 Create an advisory board to oversee student projects 

 Create a database to keep track of student projects 

 Gather data from other institutions in Rwanda 

 Add e-waste pre-processing space to the ICT warehouse being built 

on campus 

 Send a team to other areas where pre-processing and end-processing 

is already happening to learn proper treatment and safety methods 

 Expand ICT‟s internship program and make it more formalized 

 Develop a masters of sustainable development with a focus on e-

waste 

 Determine what makes sense from a financial perspective 

 Create and advisory board for the whole project, keep it in line with 

its vision, etc.  

 Create a structured system of storage, collection, treatment, labs, 

and proper chemical disposal areas 

 Spread awareness of what to do with already obsolete electronics 

spread out in offices around campus 

 Identify what needs to be collected 

 Inventory the amount and kind of e-waste on campus 

 Figure out how to add a collection and pre-processing facility to 

NUR 

 Determine how to sort and classify electronics and parts 
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 Include a disassembly and parts-reuse plant.  

 Identify cultural aspects of the product lifecycle 

 Identify institutions dealing with e-waste 

 Identify communication channels such as TV, Radio, and create 

programs to spread awareness on each 

 Create a weekly radio show on NUR‟s station 

 Provide curriculum on environmental issues, including e-waste 

3.3.3 Six Theme Areas 

Based upon the ideas that were generated, categories emerged as themes for 

potential actions. Actions generated during the World Café session were 

placed under theme categories that represented the most pressing issues 

produced during the sessions. It was decided that these categories were the 

main measures that needed to be taken to accomplish the vision. These 

included: Generate Student Projects, Establish Pre-processing, Raise 

Awareness, Create policy, Establish Collection, and Build a Core 

Management Unit. 

 

Figure 3.4. Six E-waste Project Theme Areas 



44 

These themes were primarily the result of the responses to the second 

World Café question, and were used in part to guide creation of additional 

actions during the Next Steps and Stakeholder meeting.   

Student Projects 

Staff at NUR expressed a great deal of excitement about the potential for 

research to be done by students. From working to catalogue the electronic 

waste on campus and in Butare to researching various treatment and 

collection methods, student projects could make up the intellectual core of 

the electronic waste pilot project, as well as setting the stage for NUR to be 

a leader in the field of e-waste management in Africa.   

Pre-processing 

Pre-processing is already taking place at NUR in some regard, as the ICT 

department already disassembles computers and reuses the still-working old 

parts to maintain other computers. Under the umbrella of a larger electronic 

waste management program, this process could become standardized and 

benefit from the extensive cataloguing of electronic waste on NUR‟s 

campus.  

Raise Awareness 

As in any major project, success depends upon engaging many people. 

NUR hopes to use the pilot project to raise awareness of NUR students, 

faculty, and staff regarding e-waste and the efforts being undertaken at the 

university, as well as educate the general public about the hazards and 

opportunities associated with electronic waste.  

Create Policy 

Just as NUR was instrumental in creating the ban on plastic bags in 

Rwanda, so too is there a desire to have a similar leading role in the 

development of new policies surrounding electronic waste. A diverse 

coalition of groups is necessary to implement good policy, including: the 

ICT department at NUR, REMA, Political Science Faculty, and outside 

influencers such as journalists.  
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Collection at NUR 

A steady supply of electronic waste is essential for the survival of any 

electronic waste management system. There were a variety of goals for 

collection at NUR, including: generating income for NUR and the project, 

as well as preventing current e-waste from entering improper waste 

streams.  

Core Management Unit 

Keeping a long-term goal in mind will continue to shape the project for 

NUR. There were three long-term vision areas: increasing awareness and 

leadership, becoming the intellectual capital for e-waste management, and 

leading all of Africa in e-waste management.  

3.3.4 Putting the Six Themes to Work 

After generating ideas to cover all six themes, it became clear there were 

three main components of the project at NUR.  NUR hopes to become a 

leader in two main areas: e-waste management and e-waste education and 

research.  These two areas are connected by a central project core, serving 

as a guiding body for the other two components, which use the six theme 

areas as a guide to ensure all components of the system are sufficiently 

addressed.  For the project at NUR, the core management unit is the e-waste 

project core.   

 

Figure 3.5. Three Project Components at NUR 
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3.3.5 Prioritized Actions 

Each of the actions generated were organized into the three project areas.  

Prioritization included several criteria: in addition to analysis of return on 

investment and necessary startup costs, actions were prioritized according 

to their ability to work towards success in any or multiple of the six theme 

areas. For a complete look at the criteria of the prioritization matrix criteria, 

please see Appendix 6. Criteria headings were suggested to provide a sense 

of the benefits of and resources required for each action. Criteria included: 

 Is the action in the right direction toward NUR’s e-waste vision of 

setting up a successful system for handling their own e-waste as a 

pilot project capable of expanding to a national level in the future? 

This will position NUR to develop the necessary intellectual capital 

to be an e-waste leader throughout Africa, providing the knowledge 

and experience to solve the problem of e-waste elsewhere.  

 Is the action in the right direction towards Rwanda’s vision of 

becoming a knowledge-based society? Asking this question helps to 

illuminate the full picture, and lead to complementary measures that 

may be needed. 

 Does the action work towards compliance with a full socio-

ecological sustainability perspective? The full socio-ecological 

sustainability being considered here is based upon the scientifically 

based principles described above in section 1.3.3. 

 Does this action incorporate NUR’s specific interests as an 

educational leader? This is broken into two parts including: Does 

the action create a positive image of NUR both internally as well as 

in the eyes of the general public, other institutions, and government? 

Complimenting this question is: Does this action provide 

educational opportunities for students? This ensures that actions 

serve the greater purpose of the university to be a center for learning 

and research. 

 Is this action a flexible platform? This criteria heading asks if the 

action can also provide value as a stepping-stone to future actions. It 

is important that investments, especially when they tie up resources, 

can be further elaborated or completed in order to avoid dead ends. 
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 What are the required resources needed to enact each action? This 

is a text section where resources can be estimated under categories 

of “material cost” (money, equipment, etc.) as well as “non-material 

cost” (time, labor, etc.).  

 Can this action provide return on investment? This criteria heading 

asks for the major benefits of each action to be filled in. It is 

important that the process does not end due to lack of resources or 

bad investments along the way. These “investments” do not just 

refer to financial returns, but also to political, social, educational, 

environmental, and cultural returns. 

After analyzing each of the ideas, the final action plan was delivered to 

NUR containing the following actions (for descriptions of the actions 

please see Appendix 11): 

Project Core 

The e-waste project core is the basis upon which the other two parts are 

built; this piece is necessary to support the development of all e-waste 

projects at NUR. 

 

E-waste Management 

Manage e-waste through a small-scale but broad-in-scope pilot project at 

NUR, with the intention of gathering information on electronics, practicing 

various methods of collection and pre-processing, and working out 

processes for what happens with e-waste after pre-processing.  

 Create an e-waste steering committee at NUR 

 Begin evaluation of NUR‟s progress on e-waste management 

projects 

 Begin research in various areas related to e-waste 

 Create a database of e-waste research 
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E-waste Education and Research 

Comprehensive education and research can position NUR as a leader of e-

waste management, primarily through the development of the intellectual 

capital necessary to create an e-waste management program.  

 

3.4 Sustainable E-waste Management at NUR  

Primary Research Question: How can NUR manage their electronic waste 

in a strategic and sustainable way? 

 Connect with government agencies and other partner organizations 

 Establish sustainability curriculum 

 Develop national policy on e-waste 

 Use various media communication channels to educate the public 

about e-waste and sustainability 

 Position NUR as a hub for e-waste knowledge 

 Establish a collection point for NUR 

 Begin e-waste management internship program 

 Sort, classify and catalogue incoming e-waste 

 Continue NUR staff training in e-waste and sustainable 

development 

 Update electronics and re-use parts 

 Define obsolescence for NUR computers 

 Add e-waste management to the NUR environmental policy and 

land use master plan 

 Pilot collection policies 

 Create a weekly e-waste radio show on NUR campus radio 

 Ship e-waste to a proper treatment facility 

 Build an e-waste warehouse pre-processing facility on campus 
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In order to sustainably manage their e-waste, NUR must have an awareness 

of the greater e-waste system within society within the biosphere.  

Discovering their role within that system will make their efforts to recycle 

their e-waste as sustainable as they can be, and position NUR to best make 

use of their research. Understanding the system will also help NUR lead 

that system towards compliance with all sustainability principles.   

 E-waste is toxic environmentally and to humans 

 Current electronics industry practices encourage obsolescence and 

excessive consumption 

 Existing regulations are inadequate and poorly enforced 

 Setting comprehensive recycling chains is costly and complex 

 E-waste is a multi-faceted challenge on all, social, environmental 

and economic levels 

 Very little of the e-waste generated globally gets properly recycled; 

most of it ends up in landfills or gets imported to developing nations 

where it is improperly treated 

 There is low global awareness about the e-waste challenge and 

implications 

 There is little understanding of the six themes concerning e-waste  

development in this thesis (as described in Section 3.3.3) 

 E-waste at NUR is generated from the computers on campus (i.e. 

not dumping) 

 The number of computers on campus is expected to grow 

significantly, so will the amount of e-waste 

 Some dismantling and refurbishing is happening on campus within 

limited space 

 E-waste is being piled up in rooms at NUR at a growing rate 

 No e-waste management system at NUR, in Rwanda or in 

neighboring countries 
 NUR, as well as Rwandan authorities, are aware that this is a 

challenge that needs to be planned for and there are some efforts in 

place 

With this systems awareness, NUR can create a vision of success for its e-

waste management program. That vision of success should include 

compliance with all four sustainability principles.   
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 E-waste on the NUR campus is managed in environmentally and 

socially sound ways, such that it works toward not contributing to 

the violation of any sustainability principles  
 E-waste from the NUR campus is being managed as a part of the 

greater e-waste management chain 
 NUR‟s on-campus works supports its desire to be an intellectual 

leader in e-waste management throughout Africa 

With this definition of success for NUR‟s e-waste management work, NUR 

can then use some strategic guidelines to select and prioritize their actions. 

These guidelines include:  

 Backcasting from the above definition of success for NUR 

 Selection of actions based upon their ability to work within the six 

theme areas as described in 3.3.3 

 Taking step by step actions that align with the three main 

prioritization questions of:  

o Does this action provide a flexible platform? 

o Does this action provide acceptable return on investment? 

o Does this action take us in the right direction towards the 

definition of success? 

Using these guidelines, specific actions were developed in the three 

following areas: 

 Formation of a core management unit to facilitate development of 

two distinct projects of: 

o E-waste management at NUR to manage the e-waste 

generated on campus; 

o E-waste education and research at NUR to build intellectual 

capacity for NUR to become an intellectual e-waste 

management leader throughout Africa. 

Tools NUR can use to work toward accomplishing those tasks include: 

 Partnerships with nonprofit and other governmental bodies working 

on e-waste; 

 Student projects and research; 

 Recycling and design certification programs for electronics. 
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4 Discussion 

4.1 Electronic Waste Management at NUR 

How can NUR manage their electronic waste in a strategic 

and sustainable way? 

As indicated in the results section, an action plan was designed to suggest 

specific actions NUR could take in the short, medium, and long term to 

manage their electronic waste in a strategic and sustainable way, while 

developing the intellectual capital to become a leader in e-waste 

management.  

The plan was co-created with the research team and students and staff at 

NUR in hopes that the best plan would incorporate understanding of NUR 

from NUR staff, and sustainability would come from the thesis team.  Co-

creating the project also ensures the project is perceived as an NUR project, 

rather than recommendations strictly from an outside organization.  This 

combination was used to incorporate the team‟s knowledge of the FSSD 

with the knowledge of NUR present at NUR.  

Strategic themes were collected from workshops that were conducted on 

the NUR campus. These themes represent areas of concentration crucial to 

the development and success of an electronic waste management program 

at NUR. The six themes that were collected from the work at NUR were 

used to develop the strategic plan. From a systems and sustainability 

perspective, it appears that addressing each of these six themes will lead to 

an e-waste management project that addresses all major components of the 

e-waste system at NUR. The reception at NUR to these six themes was 

positive, that they indeed did capture the essence of what NUR is trying to 

achieve in their program. With slight modification these themes that were 

developed specifically for NUR, should be applicable elsewhere as six 

strategic themes necessary to create a successful electronic waste 

management program.   
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A key component in the creation of a strategic plan was deciding which 

actions could be taken at which time given limited resources. Developing a 

major electronics recycling system, especially with all components 

necessary to complete collection through end-processing, is a resource 

intensive process. Given the limited personnel, monetary, space, and 

electronic waste feedstock resources available to NUR, it was difficult to 

create a plan that would address electronic waste in a way that worked 

towards greater sustainability within the entire electronic waste system. For 

this reason, it will be necessary to incorporate NUR‟s electronic waste into 

a larger treatment system, which can ensure it becomes part of a larger 

closed loop recycling system.  

One particular advantage of NUR being an educational institution was the 

definition of return on investment. Because the venture is driven, at least 

partly, by educational and leadership opportunities for NUR and its 

students, return on investment is not strictly a monetary concern. As such, 

some programs that would typically be dismissed as costly by a commercial 

recycling program are acceptable at NUR because of the incredible 

educational opportunities for students. This actually increases the flexibility 

of actions at NUR, as it allows for a bit more creativity in actions taken, as 

they don‟t all need to make money.  

The main response to the primary research question was the development of 

an action plan for NUR. A particular strength of this plan was the co-

creation of it with intellectuals familiar with the local culture, laws, and 

situation. The knowledge provided by those at NUR through workshops, 

interviews, and surveys served as the value and strength of the plan.  

Upon development of a draft plan, the research team collected feedback and 

suggestions to ensure the plan was best suited to address the electronic 

waste situation as well as met the needs and goals of NUR. Though this was 

intended to solicit advice to better the plan before the final version, contact 

with NUR was limited after leaving campus. Further contact with NUR is 

still under way, and thus the plan for NUR is currently still developing.  

 
 Create Policy 

 Raise Awareness 

 Establish Collection 

 

 Establish Pre-processing 

 Generate Student Projects 

 Overarching Committee 
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4.2 E-waste Management around the World 

What are the current electronic waste management 

practices around the globe and what are the sustainability 

implications of them? 

Interviews with Electronics Take Back Coalition, Silicon Valley Toxics 

Coalition and HP suggest that e-waste management is a very new and 

developing concept resulting from the e-waste problem the world is facing 

at a growing pace. This young problem is a product of modern 

technological and economic development in the world without considering 

end of life implications of products.  

Ultimately, the best way to support sustainable e-waste management is 

through alteration of electronics industry practices. Changing from the 

current model of decreasing expected product life, planned obsolescence 

and incompatibility with new parts will be crucial to reduce the impact of 

electronics on the environment.  

Closed loop recycling process can bring electronic waste into compliance 

with the four sustainability principles, but the energy required to produce 

such volumes of electronics, as well as recycle the e-waste still presents a 

sustainability challenge. By integrating less toxic materials with extended 

product life and increased upgradeability to reduce the volume of new 

products being produced, closed loop systems become more viable, and the 

entire electronic industry can move more completely towards sustainability 

(UNEP 2009).  

Closed loop systems require significant inputs and partnerships throughout 

various levels of supply and product life management chains (UNEP 2009). 

Working with end of life management, as this thesis did, is one crucial 

component of this system, but cannot solely bring electronics and electronic 

waste to sustainability or create closed loop recycling as a potential 

solution. In addition, waste management systems require such large 

volumes that even under closed loop recycling; a small entity such as NUR 

will likely never be able to profitably manage all aspects of e-waste 

management. This makes the need for partnerships all the more great.  

During the course of this research, it became apparent that there is very 

little literature on e-waste in Africa, and no currently published, peer-
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reviewed literature on e-waste in Rwanda. Though lack of academic and 

peer reviewed articles poses a challenge in building credibility, the STEP 

report is very comprehensive and served as a key reference for this work. 

This report is a mix of many UNEP and non-UNEP e-waste studies that 

have been done to date. The lack of necessary data collection in general 

around the globe is also the report‟s main complaint (UNEP 2009). 

However, the report makes good use of the countries that have existing e-

waste related data collection in place and reported on many of them.  

Addressing Validity Concerns: Although e-waste is generally a young field, 

peer reviewed articles on the health and environmental effects of e-waste 

were numerous.  However, articles or reports on e-waste management 

systems were very rare. The UNEP report was used as a main source of 

information throughout the study. Research on the current state of e-waste 

was supplemented with interviews with industry professionals and non-

profit groups.   

 

4.3 Awareness and Management at NUR 

What is the level of awareness of electronic waste and the 

state of electronic waste management at NUR? 

Electronic waste, as a concept, is a relatively new idea within NUR and 

Rwanda as a whole. With high goals and objectives pertaining to the 

enhancement of the ICT sector, the overwhelming focus is concerning the 

obtainment of electronics. This, in comparison, greatly outweighs the 

thought given to the end of life implications from such electronics. 

Awareness levels, as recorded through data collection as well as 

observation, showed higher awareness levels than expected, yet a vague 

understanding of electronic waste issues. 

In the area of management in the future, there is a projected correlation 

between the amount of electronics on campus and the volume of electronic 

waste on campus. Over the next few years, NUR aims to vastly increase the 

amount of electronics on campus with goals to provide all staff with 

computers and double the amount of on-campus computers provided to 

students. With national and local pressures to increase ICT capacities and 
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equipment, NUR expects to be in possession of many more electronics in 

the future and consequently, if not managed, much more electronic waste.  

Upon extensive reviews of literary sources, it was evident that there were 

limited peer reviewed academic resources capable of providing information 

concerning the electronic waste in Rwanda, and particularly at the National 

University of Rwanda. This presented challenges in obtaining a thorough 

understanding of the electronic waste situation at NUR during the 

beginning portion of the research period. This gap was filled with the 

opportunity to conduct thorough research at the university in March of 

2010. 

Awareness of e-waste among a majority of students and staff was low, 

despite amounts of electronic waste on campus rising. However, enough 

influential people at NUR have perceived the impending problem, and their 

awareness, as well as their desire to position NUR as an electronics leader, 

has driving the development of the e-waste plan. It is yet to be seen if there 

is enough interest among the rest of NUR staff and students to successfully 

implement the program.  

Though the waste listed in the surveys did not belong to NUR, it is 

important to know how much waste is in the hands of consumers in 

Rwanda, so a pilot project can take that into account. One staff member 

personally had three computers at his home while several other e-waste 

project leaders indicated their ownership of multiple non-working 

computers in their homes as well.  

Conducting workshops, interviews, and surveys provided an invaluable 

experience to gather information lacking in literature to date. By having 

multiple workshops with both upper administrators as well as students, it 

conferred strength and validity to the findings. Along these lines, 

incorporating deans and students from a variety of educational backgrounds 

allowed for multi-disciplinary workshops to yield strong results. 

One challenge that was faced during the site visit was limitations associated 

with language barrier. As English has been introduced into schools in 2008, 

it is still a relatively new language for both students and staff at NUR. 

Though techniques were implemented to best suppress this issue, it posed a 

challenge throughout workshops, interviews, and surveys. 
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Another possible limitation surfaced in the process of distributing surveys. 

As the team had limited time with the participants of each workshop, the 

surveys were distributed at the commencement and collected at the 

conclusion of each workshop.  

Addressing Validity Concerns: Potential validity concerns with the survey 

include limitations in obtaining a random sampling as many of the 

participants of the workshops attended because they had prior awareness of 

electronic waste. However, little to no awareness of electronic waste was 

observed outside of workshops. Also, the survey was intended to serve as 

an initial evaluation of participants‟ understanding of electronics and 

electronic waste. Therefore, with the distribution/collection method, 

answers to a minority of survey questions might reflect information given 

during the actual workshops. However, these concerns were taken into 

account and cross-checked with other information gathering results to best 

obtain an accurate evaluation of awareness and management of electronic 

waste at NUR. 

 

4.4 Development of an Action Plan at NUR 

What are possible actions that could be taken to develop  

electronic waste management at NUR? 

To convey strategic actions that could be taken to develop e-waste 

management, an action plan was created with and for NUR. Actions 

generated were arranged into three main categories: first, a management 

program with a series of actions to help properly manage e-waste at NUR; 

second, education and research would help further the knowledge of e-

waste management at NUR and build upon the knowledge gained through 

the management program to create national policy for e-waste; and finally, 

a project core to be the component that provides guidance and union of the 

entire e-waste project. 

 It was clear the most exciting options for the project leaders were ones 

which involved students. As such, the plan focused on e-waste handling 

options which would involve students, not only in the physical treatment of 

e-waste, but also in the planning process, policy formation, and public 

outreach. One idea that sparked particular interest was developing an 
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internship program with the ICT department to work on computers at NUR, 

where students would gain real-world experience working with the 

hardware. The project leaders saw this as a solution to a perceived gap 

between education and actual work skills.  

Before going to NUR, the thesis team had been informed that many 

Rwandans were uncomfortable with settings such as World Café, and might 

prefer a large group format. Even with this information, the team decided to 

press ahead with the World Café, as it seemed the best option to generate 

the type of local results and bring out the best cross-disciplinary answers to 

the e-waste challenge on campus.  

In creating a vision, many groups generated very similar visions, in that 

NUR, in the future, would not lead Rwanda in any industrial way, but with 

intellectual capital. This fits clearly with Rwanda‟s vision of leading Africa, 

not in industrial strength, but in intellectual capital. As such, when 

discussed at the next steps and stakeholder session, the vision of NUR as a 

leader in Africa in providing knowledge of e-waste management systems 

made sense. 

Though the suggested actions were the result of a co-created process that 

proved successful, there were limitations and weaknesses. While nearly 

everyone at the workshop engaged well in the World Café format, the ideas 

generated were not quite as creative as might often be expected from such a 

setting. This is likely the result of there not being enough time for everyone 

attending the workshop to fully engage with e-waste prior to attempting to 

solve NUR‟s e-waste challenges. For many attendees, this was the first time 

they had gotten acquainted with both disposal methods and implications of 

improper treatment of electronic waste. As such, it seemed nearly all 

solutions stayed within those already created, simply adapted to NUR.  

Though many creative actions may not have made it into the final plan, 

they may have proven helpful in spurring engagement with new ideas, and 

could have led to further breakthroughs. Had the thesis team had more time 

to engage the workshop attendees in e-waste knowledge before the 

workshop, and had more time to run the workshop (both ran behind 

schedule, which created a bit of a rushed feeling at the end) perhaps more 

creative solutions could have been discussed.  

The three project areas work for NUR because NUR has the goal of 

becoming an intellectual leader in e-waste management.  Therefore, e-waste 
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management is a way to gain necessary experience and knowledge to 

become a leader, and education and research will build the intellectual 

capital among staff and students.  While it appears the six themes can be 

slightly adapted and applied to any e-waste project, the three project areas 

are specific to NUR.  It may be that a project that simply aims to manage e-

waste in a sustainable way needs only the six themes; another more 

complex project may need to complete its own 3 dimensional model to fit 

its goals and integrate the six themes.   

Two particular difficulties were encountered while creating the suggested 

action plan: prioritization of the actions, and difficulty communicating with 

staff at NUR upon returning to Sweden. These two challenges are very 

closely related. In an effort to determine which actions to incorporate into 

an action plan, the team built a prioritization matrix. Better contact with 

NUR during the process of creating the action plan could have resulted in 

stronger and more relevant judging criteria in the prioritization matrix.  

Addressing Validity Concerns: Developing the action plan not on-site at 

NUR presented difficulties in prioritizing actions. The actions were the 

result of several workshops, interviews and the literature review. Though 

they were analyzed with regard to the vision created at NUR, the thesis 

team, who is not among staff at NUR, also evaluated them. Pending further 

contact with NUR, the action plan should be reviewed and revised several 

times before being finalized. 
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5 Conclusion 

Electronic waste is not just an issue specific to Rwanda; it is an issue facing 

the entire world, developed and developing nations alike. Though 

management systems exist in a handful of regions throughout the world, 

many regions do not have these systems in place, leading to improper 

practices contributing to the violation of full socio-ecological sustainability. 

Examples of proper and improper electronic waste management practices 

can be found in both developing and developed countries alike. Though 

many developed countries have the infrastructure needed for “traditional” 

proper e-waste facilities, the majority of waste not stockpiled or landfilled 

ends up being exported to developing nations. In developing countries, 

where the infrastructure for this type of management is not in place and 

therefore is where the greatest negative effects are often incurred, examples 

can be found of low-tech proper management. Therefore, the ultimate e-

waste solutions will be global efforts incorporating efforts from both 

developed and developing countries. 

Rwanda, up to this point, has been able to avoid much of the environmental 

and human health implications that other nations have incurred by the over- 

improper handling of e-waste. However, based upon the nation‟s ICT and 

development goals, the volumes of electronics and consequently electronic 

waste are expected to increase significantly. It is essential then, that a 

management system is developed within Rwanda to suitably deal with the 

influx of electronics and proper end of life disposal. Such a management 

system should include measures that address six theme areas to ensure a 

comprehensive management program. 

As a leading institution in Rwanda, the National University of Rwanda has 

identified this challenge and has the vision to take the lead on developing 

sustainable practices for the management of electronic waste. The co-

creation of an action plan as an initial step was designed to enable NUR to 

develop a successful system for handling their own e-waste as a pilot 

project capable of expanding to a national level in the future. Through the 

establishment of this pilot program, which aims at identifying barriers and 

designing solutions for proper management, NUR has the capacity to 

become the intellectual leader throughout Africa, providing the knowledge 

and experience to solve the problem of e-waste elsewhere. 
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6 Further Research 

The e-waste problem is young and poorly understood, and efforts to 

strategically deal with it are yet immature. This thesis only attempts to point 

in the right direction – by having a strategic and holistic approach in 

dealing with the e-waste problem. Recommended further research, 

presented below, should be viewed as complimentary parts that are 

necessary for strategic sustainable development in the area of sustainable e-

waste management.  

Solving the E-waste Problem Upstream: Research in sustainable electronic 

product design is needed to eliminate the production of e-products that end 

up to be a threat to the environment and the society; at the end of their life 

cycle. Furthermore, research in alternative business models that will allow 

new revenue streams for the e-producers can provide a way out of planned 

obsolescence.   

Shifting Consumer Behaviour and Awareness: Research in how to shift 

consumer behaviour and raise awareness to shift consumers to be more 

conscious and responsible in consuming electronic products can lessen the 

gravity with which e-waste is foreseen to grow in the next decades.  

National Data Collection: Having data on how much of e-waste each 

country has and will generate is crucial; to be able to make a holistic 

assessment, to then be able to strategically create recycling chains on a 

national, regional or global levels.  

Telling the E-waste Story: A comprehensive study of current e-waste 

challenge involving proper and improper practices, formal and informal 

sectors and a stakeholder map that can show the parties that are benefiting 

and that are suffering costs can prepare the grounds for new strategic 

sustainable solutions to e-waste challenge.   

Six Themes: As our research lead to the development of six themes that 

were essential for the success of an e-waste management program at NUR. 

Further research could study other cases to identify the strengths and 

weaknesses of the “six theme” model and how it could be adapted for other 

institutions. 
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Appendices 

Appendix 1: Common items considered part of the e-waste stream.  

 

Source: (Robinson 2009) 

 



67 

Appendix 2: Common compounds found in e-waste  

 
Source: (Robinson 2009) 
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Appendix 3: Common health problems associated with compounds from e-waste  

 

 
Source: (Silicon Valley Toxics Coalition 2009) 
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Appendix 4: Map of known e-waste trafficking routes.  

 
Source: (Online Africa 2009)
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Appendix 5: Entry Survey 
The purpose of this survey is to gather information about the use of electronics in 
Rwanda, specifically at the National University of Rwanda and its community.  The results 
will be used in our Master’s thesis at the Blekinge Institute of Technology in Karlskrona, 
Sweden.  Please answer the questions to the best of your ability. If you do not know the 
answer or do not understand the question, just skip it and move to the next question.  
Thank you very much for your participation! 
 
1) I am a:  

☐Student  ☐Lecturer ☐Staff at NUR ☐Member of the community  ☐Business owner      

☐Other 
 

2) What is your level of understanding of “electronic waste” (E-waste)? 

☐I have never heard this term before 

☐I have heard of it, but do not have a clear understanding of what it is about 

☐I am aware of electronic waste 

☐I have a good understanding of electronic waste and its implications 

☐I have been involved in an electronic waste initiative before 
 

3) Are you aware of the Rwanda Vision 2020 plan and the goal of transitioning to a 
knowledge-based society within the next ten years? 

☐Yes       ☐No 
 

4) On average, how often do you use a mobile phone? 

☐Daily    ☐Few times a week    ☐Few times a month     ☐Once a month    ☐Never 
 

5) On average, how often do you use a computer? 

☐Daily    ☐Few times a week    ☐Few times a month     ☐Once a month    ☐Never 
 

6) How often do you see discarded electronics (e-waste) in your community? 

☐ I often see discarded electronics    ☐ I sometimes discarded electronics        

☐ I never see discarded electronics 
 

6a) If you have seen electronic waste, where have you seen it? 

☐In a landfill/garbage dump      ☐In a designated recycling point   

☐Other (please describe) ________________________________ 
 

7) In the future, do you see the amount of electronics (mobile phones, computers, 
televisions, printers, etc.) used in Rwanda: 

☐Increasing rapidly     ☐Increasing slowly   ☐Staying about the same   
 

8) In your opinion, to what extent do discarded electronics result in negative impacts to 
the environment if not properly managed? 

☐High negative impacts                 ☐Moderate negative impacts                    ☐No negative 
impacts 
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9) In your opinion, what is the risk that discarded electronics can result in negative 
impacts to human health if not properly managed? 

☐High degree of risk    ☐Moderate risk     ☐Little to no risk 
 

10) How many electronics do you currently own? (check all that apply and write how 
many of each you own): 

☐Mobile phone #_____    ☐Laptop computer #_____    ☐Desktop computer #_____        

☐Printer #_____     ☐Television #_____    ☐Other ___________________  #_____              

☐None 
 

10a) Where do you typically get your electronics?  

☐Retail outlet or shop  ☐2
nd

 hand market  ☐Donated to you  ☐Other ______________ 
 

10b) When your electronic dies, what will you most likely do with it? 

☐Throw away with general waste     ☐Disassemble to reuse some parts  

☐Donate to family, school, friends           ☐Give it to a recycler 

☐Return to the seller on a buy-back arrangement  

☐Sell as 2
nd

 hand  ☐Store it on premises  ☐Other _______________________________ 
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Appendix 6: Prioritization Criteria  

 

Impact (0 to 5) 

Total 

Impact 

Resources and Benefits 

0=No impact on criteria, 5=Great positive impact on criteria 
Fill in with Text 

Information 

Right 
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toward NUR 
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Right 
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Rwanda 
Vision 

Sustainability 
Perspective 

NUR Specific Interests 
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Platform 
Resources Needed 

Return on 
Investment 

E-waste 
Management 

at NUR 

Knowledge 
Based 

Society 

Full Socio-
Ecological 

Sustainability 

Creates 
positive 
image 
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Educational 
Opportunities 
for Students 

Building 
block 

for 
other 

actions 

Material 
Costs 

Non-
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Major 
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action 
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Appendix 7: Pre-processing 

 

Characteristics of Low-tech 

Pre-processing 

Characteristics of High-tech 

Pre-processing 

Manual Dismantling and Sorting 
Automatic and semi-automatic 

Dismantling and Sorting 

Low Investment High Investment 

Can be done in small or big scale High Volumes required 

Creates local employment Creates less direct employment 

Increased local skills, education, 

awareness 
Requires higher-skilled employees 

Environmentally advantageous 
Can be less efficient in sorting 

then manual 
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Appendix 8 Results from Stakeholders and Next steps meeting 

             



75 

   
 

 

 



76 

   
 



77 

Appendix 9 NUR visioning 

Collection is established – this can ensure that every piece of e-waste can 

be “located” and accounted for and that ensures the safe management and 

processing of the equipment 

NUR is working with companies both locally (providing local employment 

and economy) as well as international connections (both in Africa and in 

Europe?) 

E-waste can provide study and research 

Set up clear: 

- Environmental awareness and implications 
- Problems 
- Policy 

This can lead to Government actions. Government will act once it is aware 

of the issues with a clear case. At that point, policies can be quickly 

implemented. 

How can the refurbish process of e-waste be similar to the refurbish process 

of cars? (There are a lot of refurbished cars in Rwanda) 

There will be no more Electronic waste entering Rwanda. 

NUR will be the leading the way for other institutions and companies in 

Rwanda. For entrepreneurs this means education can be provided leading to 

business strategy for entrepreneurs. By providing services to the 

community, it will help spread awareness and this approach can address the 

population. 

Usages of E-waste could include: 

- Provide new business opportunities for entrepreneurs 
- Funding will be important 
- Recycling facilities 
- Money, profit and income for the community and Rwanda 
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Section 2 Additions 

NUR as strategy making body 

Policy creation 

NUR using its “know how” engineers to act as advisors to Rwanda Bureau 

of S 

NUR creating e-waste specialists to serve Rwanda and other countries 

E-waste education 

Building mega-systems in the Eastern African Union with NUR as “brains” 

of the operation 

Section 3 Additions 

In NUR and other institutions in the country, you can find many people 

using E-materials. 

NUR should be the 1
st
 to be sensitized with the issue 

NUR will take the lead to plan for electronic waste management 

NUR can set up a center for E-waste management: 

- Plan (design a policy), Monitor 
- Collect E-waste from around the campus and elsewhere in the 

country (why not abroad?) 
- NUR will set up a course/program regarding E-waste 

management 
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Appendix 10: NUR Solution Steps 

Electronics entering evolution: 

1) Update old computers 
2) Reuse working parts from computers that do not work 
3) Eliminate the inflow of second hand computers 
4) Purchase new computers (possibly locally) 

Begin generating jobs where possible. This can provide professional 

business opportunities. This can also translate into student projects at NUR 

(projects or internships) specifically in the collection of materials, 

increasing practical knowledge, and increase the environmental protection. 

First take a look at what is happening elsewhere in the world. What is the 

best practice that can be applied to NUR? There is no need to “invent the 

wheel.” 

Look at how the public sector drives the economy and practice- how can 

plug in? 

Determine the initial steps that need to be taken so that NUR can “own the 

project” 

Create a “ripple effect” with the center being NUR.s 

How can links be identified like diseases (cancers, health). What will bring 

people on board is being able to create and see the links between e-waste 

and the problems it causes. Why does Sally have cancer, because e-waste 

was not properly managed. This will create awareness and demand for 

policy. The idea is to look for early warning signs and form connections 

before “becoming sick.” 

Set up a collection point as an initial starting point. This would include 

determining a good location (probably somewhere near NUR). This can 

create awareness among the community and collect electronics before they 

cause harm. 

Start training soon. This can create jobs and income because of the 

development of skills. 
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Steps to create Policy and Regulation for Rwanda starting at NUR: 

- NUR starts holding workshops and working amongst itself to get 
people onboard and create action plan 

- Extend out to more stakeholders 
- Create awareness of these issues and how we can tackle them 
- Get the various agencies and Ministries on board 
- Government will enact policy which will spread to all institutions 

Building a warehouse for collection at NUR 

Create student projects 

Study practices from around the world 

Identify drivers creating the problem 

NUR establish national policy parallel to pilot project 

Research of real local health clinics on 

Start with small projects 

Inter-disciplinary approach 

Section 2 Additions 

ICT center collects data on electronic equipment- who has how many 

(working and non-working) 

Collect info from other institutions to help monitor the e-waste numbers 

Creating a newsletter for awareness for ROI by CEESD (Awareness is key- 

make it seen- workshops, brochures, etc) 

Pre-Pre-processing plant 

Making procurement policy for environmental friendly purchasing 

Create research similar to plastic bag 
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How to best communicate its best practice, knowledge, awareness, its 

wisdom with the government? 

Donations should be tested 

3 Barriers to entry 

Policy and legislation 

Tech and skills 

Business and financing 
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Appendix 11: Actions and descriptions 

E-Waste Project Core 

Short Term 

Create an e-waste steering committee at NUR 

High impact and necessary to guide project 

Definition: Creating an interdisciplinary group of NUR staff (e.g. project 

directors, lecturers, deans, etc.) to guide the e-waste project is essential. 

This group can help determine which research to pursue, what partner 

groups to involve, what curriculum to incorporate, as well as oversee the 

data collected and potential facilities build on campus. The role of the 

steering committee is to ensure research, pilot projects, and e-waste 

programs are moving towards the long-term vision of the entire program.  

Sustainability: This action will not directly have an effect on sustainability, 

but will ensure actions taken in the pilot project move NUR towards 

sustainability.  

 

Begin evaluation of NUR progress 

Necessary to determine progress and success 

Definition: The first round of this process will be used to establish a 

baseline which could then be reviewed annually. The review should include 

a description of the understanding of e-waste and sustainable development 

of NUR students and staff, as well as a review of research and projects done 

to date in the area of e-waste. Most likely, this will be the first official 

action taken by the established steering committee. 

Sustainability: This will not directly affect sustainability at NUR, but will 

be crucial to ensure the program is moving NUR towards sustainability.  

 

Begin Research in Various Areas 

Low initial investment, high educational return, flexible platform 

Definition: Student research will form the knowledge backbone of the pilot 

project at NUR. Various research areas can lead directly to further actions 

as part of the pilot project and leadership role of NUR. Systematic research 

will create a group of knowledgeable graduates ready to expand the 

program commercially. Creating potential fourth year research projects is a 

good way to get students involved.  

Sustainability: The research performed here can tie directly to 

sustainability, but will not in itself have direct impacts on the sustainability 
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principles. Student research should, however, include a piece about how 

each project relates to sustainability and the role electronics play in a 

sustainable society. 

Medium Term 

Create a database of e-waste research 

Low initial investment, high intellectual return 

Definition: By storing all of the e-waste research in one place, possibly 

overseen by the steering committee, research will have the greatest impact. 

Lecturers and students will be able to easily identify new areas of research 

at NUR, and the information collected will be in one location to access.  

Sustainability: The database will not directly affect sustainability at NUR, 

but will allow for easy organization and access to sustainability 

information, particularly with regard to e-waste. 

 

E-waste Management Project  

Short Term 

Establish a collection point for NUR 

Low initial investment, high functional importance 

Definition: As e-waste awareness grows, NUR students and staff will want 

to know where to bring their electronics at the end of the product‟s life. 

Establishing a set collection point will ensure the waste is properly handled 

by the team in place (likely the e-waste interns). It will also be crucial to 

decide what to collect at this collection point; it may make sense to only 

collect waste similar to that generated by the university (computers, for 

example, as opposed to refrigerators). Most likely, this point would be at an 

existing location, especially initially. 

Sustainability: This will directly reduce the amount of toxins (both 

manmade such as PCBs and natural such as heavy metals) being released 

into natural environments. Proper collection and storage will reduce 

environmental degradation and risk of human toxicity.  

 

Begin e-waste management internship program 

High educational and informational impact 

Definition: Allowing students a place to gain hands-on experience 

disassembling and repairing electronics will help prepare them for a 
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potential job in electronic waste management. This internship program 

could possibly be housed within the ICT department. 

Sustainability: Results could vary from this particular internship, but hands-

on work with e-waste could reduce the compounds released to the 

environment, degradation of the environment, and risks to human health. 

Working with electronics from the perspective of waste and sustainability 

will position students to help tackle e-waste challenges farther up the 

supply stream.  

 

Sort, classify, and catalogue incoming e-waste  

High time investment, high impact and knowledge 

Definition: Determining the type of e-waste coming in from campus, as 

well as where it ends up will be crucial in continuing existing pre-

processing actions and incorporating new ones to NUR. The knowledge 

gained from this process will help determine when an electronic device 

should be declared obsolete, as well as determine how to target information 

campaigns.  

Sustainability: Sorting electronic waste (after collection) will not directly 

affect sustainability principles, but will result in more information used to 

better identify and manage the types of electronics in Rwanda. 

The following two projects are actions already taken at NUR. It is 

important to ensure the continuation of these projects.  

 

Continue NUR staff training in e-waste and sustainable development  

Large knowledge impact, potential to create partnerships 

Definition: Continuing to train a core group of lecturers and staff will help 

ensure students are well guided as they begin their research. Staying abreast 

of current technology in several different methods of managing e-waste will 

be important as NUR works to develop its long term plan. It will also 

automatically put NUR in a place to advise other organizations on e-waste.  

Sustainability: Training will allow lecturers to share more information 

about sustainability and electronic waste with their students, but will not 

directly create any changes with regard to sustainability principle 

compliance at NUR.  

 

Update electronics and re-use parts  

Low initial investment, maximize value 

Definition: To ensure the maximum educational value for interns, as well as 

extend the useful life of computers, it will be important to maximize the 
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value of the on-campus pre-processing. The pre-processing facility (even if 

it stays as the current facility within ICT) should sort parts, classify waste 

streams, and use it as an opportunity to recover working parts from 

electronics to extend the life of others.  

Sustainability: This action is very strong from a sustainability perspective. 

Reusing parts saves a significant amount of energy in production, saves 

computers and parts from contaminating the environment or being 

landfilled to physically degrade the environment. Fixing computers in 

Rwanda keeps work there, and saves money for other programs, helping 

associated people meet their needs. 

Medium Term 

Define Obsolescence  

Low initial investment, increased stability in computers and waste 

stream 

Definition: By studying when computers begin to break down, and what the 

useful life of an electronic product is for NUR, ICT can determine what 

defines an obsolete computer for NUR. This will result in greater 

standardization of electronics on campus, and ensure a steadier stream of 

input to the waste management system.  

Sustainability: Defining obsolescence will likely result in a steadier stream 

of waste computers, often in newer condition than ones currently 

considered waste. Faster turnover of machines could lead to increased 

waste and consumption, but will also ensure computers are contained at the 

end of their useful life (as the ICT department will take them back, as 

opposed to them dying then being throw away by the user). As long as 

computers are recycled responsibly and replacements are purchased from 

responsible providers, this action will help ensure collection. 

 

Add e-waste management to the NUR environmental policy and land 

use master plan  

Important to lead by example 

Definition: Determining what NUR will do with its e-waste, at least 

strategically in the short-term, as well as addressing the issue for campus 

formally will make it easier to properly manage the electronics on campus. 

Establishing a proper location to store and manage e-waste will be 

necessary to ensure the long term success of the project. By incorporating 

e-waste management into already existing plans, it can help guide and 

outline procedures to be taken concerning electronic waste. This could 
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include what lecturers and staff should do when they have identified 

electronic waste, guidelines for acceptable and unacceptable treatment of 

electronic waste, as well as the location that electronic waste is deposited. 

By incorporating e-waste management into the land use master plan, it can 

help consider the best location and use of space designated for electronics, 

collection and pre-processing facilities, as well as waste storage. 

Sustainability: Though it has no direct effect on sustainability, adding e-

waste to the master plans will raise awareness and form a basis for 

enforcement of e-waste policies on campus. Planning a proper pre-

processing facility and collection points as part of the land use and 

environmental plans will increase the productivity of the e-waste system, 

which will reduce contamination and destruction of the environment. 

 

Pilot collection policies  

Potential high investment, high student involvement, high knowledge 

gain 

Definition: Once an e-waste system is well established at NUR, it will be 

important to determine what are the best ways to collect e-waste. Collection 

can be local, or NUR specific, but the project should include several 

different methods, with a study at the end to determine which was most 

effective in collection, as well as other areas such as raising awareness. 

Sustainability: These pilot collection campaigns will directly reduce the 

amount of electronic waste in unknown locations, resulting in less 

contamination and degradation of the environment, and reducing risks to 

human health. The knowledge can be used to create strong future collection 

programs. 

 

Create a weekly e-waste radio show on NUR campus radio  

Low initial investment, high awareness potential 

Definition: Reaching students and getting them excited about e-waste will 

be important to keep the project advancing. This project should wait until 

other necessary supports are in place, such as systematic research project 

options and a steering committee, so students know where to go and what 

to do when an episode of the show interests them.  

Sustainability: The show itself will not cause a shift in compliance with any 

of the sustainability principles, but it can raise awareness and activity 

among the NUR community to do just that. Focusing on electronic waste as 

a sustainable development issue will provide information about 

sustainability and sustainable development in general. 

Ship e-waste to a proper treatment facility  
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High initial investment, necessary for space and management to 

continue collection 

Definition: As there is not any system set up for complete pre-processing or 

end processing in Rwanda, it will be necessary for the foreseeable future to 

send electronic waste to a developed e-waste management system. This e-

waste should be post NUR pre-processing, ensuring all useable parts and 

educational value have been extracted from the electronics.  

Sustainability: Though it will require inputs of fuel to ship the waste, this 

will ensure waste is not leaking out into the environment, as it is recaptured 

into raw materials to be built into new devices. 

Long Term 

Build an e-waste warehouse pre-processing facility on campus  

High initial investment, high educational potential, high impact 

Definition: Creating a facility for e-waste pre-processing and storage of 

waste (between shipments to a proper end-processing facility) can help 

raise awareness of the problem, and expand NUR‟s capacity, resulting in 

greater research opportunities. By expanding capacity, students and faculty 

can experiment with regional collection and policies.  

Sustainability: It will be important to plan the project in a way that it is not 

violating sustainability principles: build it on a site where it is not damaging 

habitat, use materials that do not compromise environmental or human 

health. If properly built, the facility will have a very positive impact, as it 

will reduce the impacts from electronic waste. 

 

E-waste Education and Research to Position NUR as an E-waste 

Leader 

Short Term 

Connect with government agencies and other partner organizations  

Low initial investment, high educational and leadership potential 

Definition: Both RDB and REMA are getting ready to initiate studies about 

e-waste in Rwanda. These organizations could provide incredible 

opportunities for NUR students to be contributing to that research, allowing 

NUR to assume a leadership role while gathering the necessary information 

to initiate a very strong pilot project at NUR. They would benefit from the 

incredible human capital available among the lecturers, staff, and students 
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at NUR. This will also ensure the research and trials at NUR will be used to 

help the rest of Rwanda.  

Sustainability: This activity of connecting will not have a direct impact on 

sustainability, but partnerships will amplify the effects of the project, 

making positive impacts from other actions echo through partner agencies. 

Medium Term 

Establish sustainability curriculum  

High time investment, necessary for long-term leadership 

Definition: Creating curriculum in various classes about sustainable 

development and electronic waste will encourage more students to pursue 

research and careers in related areas. Developing a master‟s degree in 

sustainable development with a focus on e-waste can be the ultimate 

culmination of this project.  

Sustainability: Establishing sustainability curriculum will be crucial to the 

success of sustainability initiatives and electronic waste sustainability. 

When students learn about sustainability, they will find unique ways to help  

-waste and NUR comply with socioeconomic sustainability.  

 

National Policy Development  

Highly visible impact, requires foundation 

Definition: By building upon the research, knowledge, and experience 

gained from pilot projects at NUR, researchers and lecturers can help 

develop the strongest possible national policy on electronic waste. Similar 

to the plastic bag ban, NUR can lead the charge for a more sustainable 

Rwanda through policy on electronic waste. 

Sustainability: National policy, when taking sustainability principles into 

account, will lead Rwanda towards a sustainable future. With regard to e-

waste, forming policy with sustainability in mind will help provide long-

term success of the policies. 

 

Use various media communication channels to educate the public  

High impact, high initial investment 

Definition: Though this doesn‟t directly benefit NUR, it will clearly 

position the university as a leader in the field of e-waste management. 

Delivery of information through pamphlets, advertising, and other media 

sources will help the public understand the complex issue of e-waste, and 

recognize the leadership role NUR is taking to address the problem. 
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Sustainability: Similar to the radio broadcast, this action itself will not have 

a direct impact on sustainability, but certainly will on awareness, which can 

translate to sustainable action.  

Long Term 

NUR as an e-waste hub  

Long term, very high impact 

Definition: The mixture of research and experience will make NUR the 

primary hub for electronic waste information in Rwanda and ultimately in 

Africa. Though the university will remain the research hub, graduates of its 

programs involved in e-waste management will be known as 

knowledgeable leaders with practical experience to serve as consultants and 

project leaders in e-waste.  

Sustainability: NUR can provide the intellectual capital necessary to start a 

network of systems-thinking sustainable e-waste managers. Through this 

network, NUR and its alums can impact all aspects of socio-ecological 

sustainability. 

 


