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E-waste quiz:
What is in the picture?
a) Old connectors detached from obsolete computers, therefore waste.
b) Plastic impurities detached from copper wires to allow cable shredding, therefore waste.
c) Power connectors suitable to feed a quadcopter’s electric motors, therefore a resource.
d) Liquid Crystal Polymer plastic potentially recyclable, therefore a resource.
Go to page 2 to find the answer.
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Correct answer to E-waste quiz: All of the above.

Abstract
Electronic waste is increasing globally. It contains valuable materials and at the same time toxic
components that can be released if they are not processed right. Some countries like Ghana
receive a large amount of e-waste without having the infrastructure to process it properly.
Workers involved in e-waste recycling buy materials to extract and resell the valuable parts but
suffer health hazards due to inappropriate recycling techniques. The scrap yard in
Agbogbloshie, Accra, is an e-waste processing site known for cable burning.
Resources available to the e-waste processing workers are assessed in order to understand
their wants and needs, finding that business development is a high priority. A new narrative of
the place based on this idea could help it develop and increase workers’ capabilities. The value
chain of some valuable elements in e-waste prove a global interest in them and the position of
Agbogbloshie as a node in the global recycling system. Communal workshops (Makerspaces)
are proposed as a way to allow workers to build and enhance their own tools. Better tools
together with added value to some e-waste components could improve the lives of those
working in Agbogbloshie. Three different tools are analysed and implementation guidelines
proposed: a cable shredder to avoid burning, a quadcopter to map the area, and microcredits.
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1. Introduction
The neighbourhood of Agbogbloshie, in Accra, Ghana, has earned a name both in the academic
literature and in the popular media as one of the most polluted places on Earth. Once a green
area, the scrap yard processes today a large amount of waste materials including toxic ones.
One particular waste stream attracts the most attention, that of electrical and electronic waste,
or “e-waste” (Amoyaw-Osei 2011).
Electronic components are discarded increasingly often as obsolescence is being built into
them. The amount of discarded electronics is foreseen to increase globally, while the recycling
capacity is not keeping pace (Yu et al. 2010). E-waste contains several toxic materials, which
makes old computers be considered toxic waste. Toxic waste regulations include an
international agreement: the Basel Convention. Although it has not stopped international ewaste trade, it has strongly influenced legislation like the European Directive on WEEE (Waste
Electrical and Electronic Equipment) that renders illegal e-waste exports to countries without
recycling capacity.
In Ghana, a receiver of international e-waste, there is not yet a processing industry compliant
with environmental standards. The so called “formal sector” is in its infancy as enterprises look
for good business models, while the individuals in the “informal sector” dominate the business,
being more flexible to buy and process e-waste with techniques often harmful to the
environment and their own health (Grant & Oteng-Ababio 2012). In general, the recycling
infrastructure in Ghana is weak. Only 10% of the solid waste is landfilled. There is no glass or
PET plastic recycling, and only a handful of secondary metal processing companies (Manhart
2014).
International e-waste trade has been considered a global environmental injustice, for letting
people in the Global South suffer disproportionately from the toxic materials released when
recycling (Puckett 2006). The narrative about Agbogbloshie in the media usually focuses on the
young workers that burn cables to extract copper (Dannoritzer 2014). Both the environmental
injustice framing and the narrative will be revised. In particular, a new narrative of Agbogbloshie
as an industrial place will be explored, acknowledging the major role that economics play in the
site. The analysis of the routes to market of the different components of e-waste is relevant in
this context and will be explored in depth.
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The lives of those recycling e-waste could potentially be improved by introducing some tools in
their work. These tools should in particular increase their health and provide them with a better
income. Ideally they would be built and maintained in a communal workshop such as a
Makerspace, in which the ideas of open source, bottom-up development, and entrepreneurship
are embedded. A suitable theory to analyse the impact of these tools on individuals is the
Capabilities Approach (CA), as it considers different aspects of human lives, not only economic
ones. The results could serve as a baseline to understand how the lives of the e-waste recyclers
are, and what they value more in them.
Several assumptions are commonly made in the literature that this work does not share. The
first one is to relate the e-waste problem mainly to environment and health, paying less attention
to its relevance for the workers’ income (Bridgen 2008). This text will integrate the social,
economic, and environmental aspects without compromising on neither of them. Others focus
on measures at national or international level, considering that it is up to governments or
companies to protect e-waste recyclers (Agyeman 2014). This is considered unlikely to happen
any time soon, therefore a bottom-up approach is adopted (Wang et al. 2012). Finally, the
assumption that informal sector is equal to bad practises will be questioned.
Agbogbloshie is located near downtown Accra. This 2.3 million inhabitants city is the capital of
the multinational state of Ghana, in the West African coast. The formal economy in Ghana ranks
134th in the World Bank’s ranking of GDP per capita at purchasing power parity and has grown
steadily at above 5% in the last 10 years. Inflation is high, and the value of the local currency,
the Ghana Cedi, is going down as prices rise. 54% of the Ghanaian population live with less
than $2/day, and 30% with less that $1/day (Prakash et al. 2010).
This dissertation is divided in five chapters. This Introduction sets up the context of the
research. The Literature Review follows, presenting the status of the research about the
different topics discussed in the text. The next chapter, on Methodology, explains the
operationalisation of the work, including the field trip to Agbogbloshie. The following one,
Results, has five sections: the narrative about the place; e-waste’s value chain; an analysis of
the human capabilities related to e-waste recycling; an assessment of Makerspaces as places
for development; and a final discussion about the particular tools being tested: a pedal-powered
cable shredder, a quadcopter, and microcredits. The Conclusion summarises the findings and
the research lines open after this work.
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2. Literature Review
Several different fields cross paths in this work. This literature review contains elements from
environmental justice, the capabilities approach, international trade of e-waste, or business
analysis. Although in principle they seem to belong to different realms, the analysis of the ewaste problem finds a place in which all of them can contribute to solutions. What brought ewaste into the public sphere was environmental injustice, and its relevance was assessed
based on the health and environmental hazards caused by the metals. The first solutions
proposed focused on banning international e-waste trade. However, new approaches are based
on improving recycling methods paying less attention to the formality or informality of the
businesses, and focusing on the individual abilities to carry them out. Spaces for collaborative
invention facilitate this job. This section aims at weaving all this together.

2.1. Theoretical underpinnings - The Capabilities Approach
“Development can be seen [..] as a process of expanding the real freedoms that people enjoy.”
(Sen, 2000:3)
Tools for e-waste recycling should improve the lives of the workers in Agbogbloshie. This work
focuses on the individuals and not on Ghana’s development as a whole. The Capabilities
Approach (CA) helps understand comprehensively the different aspects of a person’s life and
their agency in achieving the live they value, including their economic situation although not
exclusively. It is therefore a suitable theoretical tool to sustain this work and assess its potential
to expand freedoms, and therefore development from Sen’s (2000) point of view.
Focusing clearly on the individual is one of the advantages of the CA over other theoretical
approaches. It helps understand what human development is, and acknowledges the value of
each person individually, not through aggregated data. It is also not designed “for the poor”, but
applicable across all socioeconomic levels. If all people are equal, it seems fair to use the same
tool to assess everyone’s situation.
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A capability is a combination of actions that a person can choose whether to do or not in a given
domain. An achieved functioning happens when the person actually exercises their freedom
(Alkire 2002). If, for example, a person is forced for whatever reasons to sell goods at a
particular price and under given conditions, their agency would be low. Conversely, being able
to negotiate different prices and conditions represents an increased agency and greater
freedom. While being able to decide is the capability, actually deciding is the functioning.
Some advocate a strict definition of capabilities (Nussbaum 2001), while others challenge
researchers to produce their own set (Sen 2000). This work adopts the open-ended approach,
selecting the more relevant capabilities in a particular context. Measurement is another
challenge when operationalising the CA. It requires clarifying terms, defining dimensions and
scales, and systematising the presentation of results. When weighing capabilities it is crucial not
to fix them a priori, but to consider the input of the community under study (Comim 2008).
One possibility to assess capabilities is to find out about “resources”. Resources, in this context,
are capability inputs based on individual agency. They can be material, financial, psychological,
or related to health, among others (Kleine 2010). The disparity between the different resources
shows one limitation of this approach: how to measure freedom in a comparable way in each of
them, and how or whether to aggregate them for comparisons between different interventions
(Alkire 2002).
Applying the CA implies methodological choices regarding an adequate evaluative space, sets
of relevant capabilities and indicators, and aggregation strategies (Martinetti 2000). Choosing
capabilities requires a methodological justification, sensitivity to context, pragmatism and
exhaustivity (Robeyns 2003). Another choice is between evaluative and prospective analysis,
either to assess impact over time, or identify potential and reasons for capability expansion. The
choices made in this work will be explained in the methodology section.
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2.2. Electronic waste
The mismanagement of end-of-life electronics was first brought to public attention in 2002.
Broken and obsolete computers from industrialised countries were found dumped in Asia. The
economic rationale for these exports was already there: companies were being paid to take care
of discarded electronics in the United States, and were being paid again by Asian brokers
interested in reclaiming the metals (Puckett et al. 2002). Today, the amount of waste generated
by the discard of electronics keeps rising, fuelled by shorter lifespans (Lundgren 2012, Yu
2010).
Defining electronic waste remains problematic and unstandardised (Lepawsky 2014). It inherits
the difficulties of defining waste itself, and adds several terms with similar but not equal meaning
that are nevertheless used indifferently, such as e-waste and WEEE. Arguably, finding the right
solutions to the “e-waste problem” depends on how e-waste is understood.
According to the Waste Framework Directive of the European Union (EU), waste is “any
substance or object which the holder discards or intends or is required to discard” (EU 2008:10).
Solely focusing on the subjective reasons for discarding items neglects their potential market
value. For instance, a brand new car, if discarded by the user for any reason whatsoever, would
be considered waste, whereas selling (not discarding) urban solid residues would not.
Waste can therefore be a resource at the same time and be reincorporated to the value chain
by reusing or recycling. Whether an item will be wasted or recycled will depend on other
aspects, such as the technology available. This duality is especially visible with e-waste, as it
contains many components valuable for reprocessing such as aluminium, copper, precious
metals and some plastics (Meskers 2009, Robinson 2009, Wang et al. 2012, Vanegas et al.
2014). Japanese regulations solve the dilemma introducing the term “recyclable resources”
(materials to be used cyclically) to differentiate between wastes (Terazono et al. 2006). This
duality opens the way for “urban mining”, extracting valuable resources from urban waste, at a
lower economic and environmental cost than traditional mining (Seager et al. 2012).
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“E-waste” includes obsolete or broken computers, laptops and mobile phones (Grant & OtengAbabio 2012, Yu et al. 2010), whereas “WEEE” adds electrical appliances such as fridges, airconditioners and televisions (EU 2012). E-waste and WEEE are often used indistinctly (Ejiogu
2013, Robinson 2009) leading to confusion, especially when forecasting future generation. For
instance, often cited e-waste generation forecasts (Yu et al. 2010) include only desktops,
laptops and notebooks, and not other WEEE.
Car batteries and electronic car parts add to the confusion. From a recycler’s point of view it is
irrelevant whether copper cables come from a car or a computer, and labelling a place “the
largest e-waste dump in the world” does not inform if car dismantling activities are included or
not. A useful criticism on who defines terminology and the limits of e-waste is found in Callen
(2014) relating to her work with informal e-waste recyclers in Barcelona.
E-waste contains a variety of components: non-precious metals in the structure (iron, copper,
aluminium, steel); precious metals in the circuit boards (gold, silver, palladium); several types of
plastics; and hazardous substances (lead-containing glass, mercury, batteries, or flame
retardants, among others) (Wang et al. 2012, Robinson 2009). Measured by weight, 60% are
metals, 15% plastics, 12% screens, 2% cables, and 2% circuit boards, among other materials
(Vanegas et al. 2014).
Some components of e-waste pose a toxic risk (Grant & Oteng-Ababio 2012, Williams et al.
2008, Kiddee et al. 2013, Nnorom et al. 2011). Usually the way in which they are dismantled is
what generates the hazard (Seager et al. 2012). For instance burning cables to recover copper
produces toxins and liberates brominated flame retardants, and bathing circuit boards in acid
releases toxic fumes (Prakash et al. 2010, Yu 2010, Robinson 2009). Thermal treatment of
other parts at inadequate temperatures can release pollutants (Sepulveda et al. 2009). As a
result, places where crude e-waste recycling techniques are used are highly polluted (Bridgen
2008).
This hazardous potential drives e-waste regulation worldwide to define the responsibility of
consumers and producers to manage properly the discards. This appeal to responsibility is
visible across several domains: NGO investigations (EIA 2014), books (Puckett 2006),
documentaries (Dannoritzer 2014), and political party positions (Greens 2011). The message is
conveyed as “this is our problem and we need to solve it”.
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It also impregnates the Basel Convention, the international instrument that controls the
transboundary movements of hazardous waste, including e-waste (Basel 2010). At the moment
an “informed consent” of the receiving country is enforced, and a total ban on exports from
“Annex VII countries” (OECD, EU, Liechtenstein), known as the Basel Ban, is approved but not
yet in force. However most of those countries have already incorporated the ban into their
legislation, with the notable exception of the USA. In the EU the recently updated WEEE
Directive forbids e-waste exports (EU 2012). The Basel Ban has gathered a relevant support as
the main tool to end the e-waste problem (Puckett 2006, Bridgen 2008, Prakash et al. 2010,
Kiddee 2013).
However, neither the Basel Ban nor the WEEE directive are exempt from criticism. Discarded
electronics in the EU could potentially be reused for many years in other countries, but the
regulation encourages recycling instead (Kahhat et al. 2012). The fact that e-waste trade from
Annex VII countries is less and less relevant compared with trade between non-Annex VII
countries is another argument against its effectivity (Kahhat & Williams 2009, Lundgren 2012).
The increase of local e-waste generation, overtaking the volume traded in, is another factor
against the ban (Pickren 2014, Lepawsky 2014). Another relevant aspect is the high percentage
of working and repairable computers that actually arrive, up to 85% in the case of Ghana
(Amoyaw-Osei 2011), which would reduce the size of the real e-waste problem. Finally, e-waste
trade being legal in some places and illegal in others creates difficulties in dealing with it from a
transnational environmental crime perspective (Bisschop 2012). Despite these different
approaches, the UK is currently prosecuting for the first time a person accused of exporting ewaste (Guardian 2014).
Leaving aside the legality of the trade, other relevant aspects can be considered. E-waste trade
has a positive effect on extending the life of the electronics, as mentioned. It makes electronics
affordable for countries in which it is not feasible to buy first-hand. It creates local economic
growth in the form of refurbishing and recycling enterprises. At the same time, inappropriate
technologies produce severe health and environmental impacts. Finally, second-hand
equipment will inevitably become waste in countries without the adequate technologies for a
safe and sound recycling (Terazono et al. 2006).
Different approaches to tackling the issue are in play. Those who stress legal enforcement
combat illegal e-waste trade in the EU led by Interpol (CWIT 2014). Those who want to raise
awareness and foster responsibility are showing how the West pollutes African environments
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(Dannoritzer 2014). Those who stress the value within waste look for proper treatment to
support sustainable business solutions (Seager et al. 2012, Kahhat et al. 2012), try to bring raw
materials back to state-of-the-art processing in the EU (WorldLoop 2014, EMPA 2013), or make
economic arrangements to fund local take back systems (WR3A 2014). As a global issue, ewaste is unlikely to be tackled successfully by a single approach.

2.3. The situation in Ghana and Agbogbloshie
Several reasons explain why some countries receive higher volumes of e-waste than others:
cheap labour, adequate for manual dismantling; the presence of a large port helping container
ships arrive; little environmental considerations during e-waste processing; and the bad workers’
conditions (Breivik et al. 2014). This might be the case in Ghana, where also a tax exemption is
in place since 2004 for used computer imports, markets for second-hand goods exist, and the
culture of repair and recycling extends across the country (Grant & Oteng-Ababio 2012). It is not
a race to the bottom to find the least prepared country for dumping or the one with the worst
environmental regulation (Iles 2004).
E-waste arrives in Ghana via formal and informal channels (Prakash et al. 2010). Many times
Ghanaians in the diaspora fill containers with old electronics and ship them to relatives in Ghana
(Burrell 2012). E-waste refurbishing and processing is a relevant source of income for up to
201,600 people there. Despite not being recognised in the official figures for being mostly
informal, the estimated amount which the e-waste processing sector contributes to the
Ghanaian economy lies between US$ 105 and 268 million (Prakash et al. 2010). This opens a
moral dilemma regarding the e-waste trade ban, as reducing the imports of old electronics
would prevent many people from sustaining their livelihoods.
The main place in Ghana where e-waste processing takes place is the scrap yard in the
neighbourhood of Agbogbloshie, in Accra. It currently belongs to the National Youth Council
(NYC), and has been leased to the Scrap Dealers Association (SDA). Originally intended for
youth activities, it was occupied in the 1980s together with the adjacent slum neighbourhood of
Old Fadama by people from the Northern Region of Ghana (COHRE 2004). E-waste started
arriving in the mid-1990s. The area traditionally belonged to the Ga community, resettled to New
Fadama in the 1960s, and who still claim it. The place is currently under the risk of eviction. A
first eviction order arrived in 2002, and it was subsequently contested and ratified, but never
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executed (Du Plessis 2005). There is a place being prepared to host them in Adjen Kotoku, 36
kilometers distant from Agbogbloshie.
The typical job carried out is that of “scrap dealer”. They buy waste materials, including WEEE,
add value by dismantling and sorting them, and then sell them (Oteng-Ababio 2012b, 2012c).
Some of the processing methods used are highly polluting, and as a result Agbogbloshie has
become a toxic environment with high lead contamination (Caravanos et al. 2011) and
unhealthy workers (Asante et al. 2012).
The workers of Agbogbloshie are mostly Ghanaians (82%), the others being Nigerian or
Liberian. Most come from the Northern Region, and arrived there via family contacts. A great
majority of the dismantling workers are male (86%). They usually earn more than the official
daily minimum wage ($2.15 in 2012, Oteng-Ababio 2012c). The population is mostly young
(73% are aged 21-30 according to Caravanos et al. 2011) and child labour is usually reported in
the area.
Agbogbloshie has been featured in several television documentaries and news pieces. Many of
them use a narrative based on desperate kids burning copper to survive (Greenpeace 2008,
Klein 2009, Vitola 2011, DoCampo et al. 2011, Widmer 2013, Raabe 2013, BBC 2014,
Dannoritzer 2014). Only a few include other activities in their descriptions, offering a more
complete view of the site (Guardiola 2012, Naadi 2012). A common aspect is framing the
problem in terms of western e-waste exports, which is the narrative thread for Widmer (2012)
and Dannoritzer (2014) as well as a key message for local journalist Naadi (2012). The appeal
to western responsibility is usually made by activist Mike Anane (Greenpeace 2008, Klein 2009,
Vitola 2011, Widmer 2012, Dannoritzer 2014). This narrative is however contrasted by some
key literature (Williams et al. 2008, Lepawsky 2014, Manhart et al. 2014). The term “Sodom and
Gomorrah” to refer to Agbogbloshie is used by some documentaries as if it was common, but on
the ground it actually carries a despective meaning and favours eviction (OCHE 2004). The
need to build local recycling facilities is not present in almost any of those documentaries
(Burrell 2012) with the exception of Widmer (2012).
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2.4. Making and tools
Agbogbloshie workers use basic tools such as hammers, chisels and wrenches for dismantling
tasks, scales to weight material, and pushcarts, bikes, and small motor pick-ups for material
collection (Grant & Oteng-Ababio 2012). This provides a good base for an intervention based in
tools and collaborative making, and renders a “makerspace” a suitable space to study.
A makerspace is a communal workshop. It contains a set of tools and it is open to the public to
carry out their own projects using them, engaging with each other in a culture of collaboration
and sharing (Britton 2012). As opposed to the individual Do-It-Yourself, these places leverage
the power of the community. People that use the makerspace are makers, or rather, makers get
together being a community first and then find a communal place to work (Foertsch 2013).
“Openness” is linked to Makerspaces philosophy. Makers share their designs and improve each
others’. It is common to find open hardware projects in Makerspaces, e.g. Arduino-based ones
(Seravalli 2012). The Maker movement is about individuals taking ownership over some means
of production (Anderson 2012), and applying to the physical world a democratising approach
similar to what open source has given to software production. There is an entrepreneurial spirit
embedded in the Makerspaces, as people can prototype designs and kick ventures off without
the need of a big manufacturer or capital investor. It is a bottom-up, cost-effective approach to
business making.

2.5. Informal sector
Current literature differentiates between formal and informal sector, although the terms usually
go undefined (Chi et al. 2011). According to that differentiation this research is aimed at the
informal sector. However, a better characterisation is needed.
The duality between “capitalist” and “subsistence” economies was put forward by Lewis (1954).
This second sector is later called “informal” (Hart 1973). The “informal sector” in e-waste has
been associated with “illegal” activities (Offenhuber & Lee 2012), “unregistered” businesses that
avoid paying taxes (Chi et al. 20011), hazardous methods (Figure 1), and subordination to the
formal economy (Oteng-Ababio 2012b). These characteristics aggregated construct a sector
which is informal, illegal, unregistered, hazardous, oriented to subsistence and subordinated, in
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contraposition to a formal, legal, registered, safe, oriented to profit and autonomous one. This
duality is unlikely to be real, as the links between formal and informal activities are far more
complex (Chen 2012). Good practices also happen in the informal economy (Kahhat et al.
2012).

Figure 1: These images are used to differentiate “formal” from “informal” recycling, although they do not
provide information about legality, registration, taxes, or even methods. (Source: Amoyaw-Osei 2011).

The different factors taken individually (legality, registration, orientation to subsistence) seem to
be more relevant than the formal/informal dichotomy. Projects could focus on ending illegal
activities such as dumping no matter if it is done by formal or informal enterprises. This text
considers the subsistence factor as crucial. Ventures with enough resources to set up a large
factory do not need support as much as those struggling to live day by day do. It focuses on
improving the methods, aiming towards appropriate recycling techniques, financing schemes,
and optimisation (Schluep et al. 2009, Chi et al. 2011).
Considering the importance of the so called informal sector in Africa, it seems that whichever
project that does not link properly to it is destined to fail. In fact, it is widely recognised the need
to somehow involve the informal sector in e-waste management (Rochat et al. 2008, Sepulveda
2009, Chi et al. 2010, Prakash et al. 2010, Schluep et al. 2011, Oteng-Ababio 2012, Sasaki &
Araki 2013) and cooperation rather than competition is advocated (Seager et al. 2010).
However, it is not consensual and there are other proposals such as “mitigation” (Yu et al. 2010)
or support for prevalence of the formal facilities (Lundgren 2012). In Ghana most of the
economy is informal (Heintz & Valodia 2008). There is only one formal e-waste recycling facility
(Manhart et al. 2014) that cannot compete with informal e-waste collection, a situation also
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observed in India (Rochat et al. 2008) and Peru (Kahhat & Williams 2009). However, the
proposal for Ghana’s e-waste strategy aims at substituting informal recycling with formal
systems (Pwamang 2011).
Some approaches have not worked. In Bangalore a new large scale e-waste management
company was imposed, informal workers were forced to cede their collection points, and many
livelihoods were lost (Reddy 2013). High-tech, capital intensive recycling factories are not
considered appropriate for every country (Schluep 2009, Lundgren 2012), and failed in China
because of the lack of an efficient collection network (Wang et al. 2008). The reason why
competing with informal e-waste collectors does not work is that they are used to buy old
devices, while many formal companies assume that users will drop them for free (Frandsen et al
2010, Oteng-Ababio 2012b, Hatcher 2013).
There are, however, successful stories in Kenya (Hyeronimi 2014) and India (SiliconIndia 2014).
The informal sector is unlikely to disappear via regulations. Recognising the high collection rates
achieved by the informal sector, finding better methods for informal recycling, currently lacking
(Ongondo et al. 2011, Lundgren 2012), and transferring hazardous operations to state-of-the-art
facilities (Schluep et al. 2009) are potential factors for the success of an efficient e-waste
management scheme.

2.6. Is the e-waste trade a case of environmental injustice?
Environmental injustice happens when some human group suffers environmental risks or
hazards disproportionately more than others (Bullard & Lewis 1996, Iles 2004). The term,
originally linked with racial discrimination, has adopted a broader meaning (Agyeman 2014).
Some authors claim environmental injustice regarding e-waste. There are indeed hazardous
and polluting activities that some countries are suffering more than others.
The e-waste trade from industrialised countries is blamed of burdening countries in the South
(Puckett 2006). However, the geography of the e-waste trade is changing into a global trade
(Lepawsky 2014). Still, some countries, like Ghana, are receiving more e-waste than others
(Breivik et al. 2014). The reasons why this happens, explained above, do not directly link with
racial issues. However, the majority of workers in Agbogbloshie are from the Dagomba ethnic
group, so discrimination based on tribe could exist.

- 19 -

Tools for informal e-waste recyclers in Agbogbloshie, Ghana
MSc Practising Sustainable Development - ICT4D
Rafael FERNÁNDEZ-FONT PÉREZ

Environmental injustice is typically linked with a large company or government exploiting the
population and/or the local environment. However, in Agbogbloshie there are no such
companies forcing people to stay in toxic jobs they do not want. In a way, it is the bigger
economical system that traps them by not providing enough revenue to break from poverty.
Workers in Agbogbloshie “are given no protective gear” (Agyeman 2011:2) but there is no
company to demand that gear from. “Dumping e-waste on the poor” summarises the
environmental injustice. However, materials going into Agbogbloshie are not dumped but bought
by the scrap dealers, as processing of some parts of e-waste can yield an economic value.
From an environmental justice point of view it is important to determine where the risks are
generated (Iles 2004). Including toxic materials in the devices generates a risk, so the producers
are to be hold responsible. However, toxic materials only get released when the devices are not
recycled properly, so the recyclers are also partially responsible. It is worth asking if they have a
choice.
To sum up, there are environmental problems in Agbogbloshie, but it is difficult to frame them
under “environmental injustice” as presented so far. However, the lack of tools to take
advantage of the potentially recyclable material could be understood as an environmental
injustice. Risks could then be mitigated by increasing workers’ choices by making available less
pollutant methods. Finding those tools and making them affordable would help informal workers
counter the system, and make the best out of the resources at their disposal. However, for
some, even if there were adequate recycling facilities, it would be case of injustice as the
cheapest facilities would be seeked (Puckett 2006), while others trust that only policies and
institutions can solve the problem (Iles 2004).

2.7. Value chain analysis
Value chain is a business management concept used in industrialised contexts (Porter 2008). It
considers an economic activity as a whole system and it helps understand the way revenues
are made and costs incurred. Although not a typical tool for development studies, it makes
sense in this context for two main reasons: some materials managed in Agbogbloshie such as
metals are part of a global supply chain, and if the activity in the scrap yard is considered
industrial, then it makes sense to apply industry related approaches to better understand it.
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Analysing business models is coherent with suggestions to improve the economics of the place
(Schluep et al. 2009).
The Customer Value Chain Analysis (CVCA) requires a previous definition of the business
model, and then helps identify stakeholders and its relationships to the products designed
(Donaldson 2006). The final result is a graph that reflects all transactions taking place in the
system down to a predefined granularity. This visualisation can then be used to inform the
product design process.

3. Methodology
This chapter outlines the research questions, the different methods used to gather data, a
description of the partners involved, the methodological arrangements required to apply the CA,
a list of ethical issues, and limitations found.

3.1. Research questions
This dissertation aims at characterising the e-waste recycling activities in Agbogbloshie,
including the understanding of waste and resource, the value chain of e-waste, and the lives
and aspirations of the workers, in order to inform the introduction of tools that could improve the
situation. This can be summarised into two main research questions:
1) How are general concepts about e-waste such as narrative, duality waste/resource
and value chain understood on the ground?
2) What is needed for a successful introduction of tools for e-waste recycling?
In more practical terms, this dissertation will aim at finding out:
1. What are the aspects that differentiate “waste” from “resource” in Agbogbloshie?
2. Does the current narrative reflect accurately the situation on the ground? Is there a basis
for a different one?
3. What is the value chain of the e-waste materials processed there?
4. What are the aspects that e-waste recyclers value more about their lives?
5. What role can a Makerspace play for human development in that context?
6. How can the introduction of new low-tech, low-cost tools improve e-waste workers’
capabilities?
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3.2. Methods
A mixed approach was applied, integrating three main activities: semi-structured interviews to
people involved in e-waste recycling, active participation in the activities of a local organisation
(AMP), and deploying tools and analysing its introduction.
Interviews were carried out with cable burners and scrap dealers in order to find out about their
resources and capabilities, members and participants in the Makerspace, representatives of
local NGOs, and members of the Environmental Protection Agency (EPA).
AMP organised a series of events which I joined: visits to the scrap yard, interaction with scrap
dealers, meetings with the local leadership, maker sessions, and “camps”. These activities
revolved around the idea of building a Makerspace in Agbogbloshie. They included the design
and build-up of its structure, plastic recycling experiments, designing special clothes for e-waste
recyclers, building a computer with recycled parts sourced from Agbogbloshie, and two activities
directly linked with this research: the making of a quadcopter and the assembly of a pedalpowered cable shredder.
This work brings as well some elements of Participatory Action Research (Kindon et al. 2007). It
is a ground-up approach focusing more on the bottom and less on the leaders; its philosophy
and results are open; it engages in a situation of social and environmental injustice; and brings
in appropriate technology.
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3.3. Partners
This research was carried out in cooperation with multiple partners. The interviews with the
cable burners were done in cooperation with Heather Agyepong, MA student at Goldsmiths
University, London, and were facilitated by Wolfgang Ampem, from the NGO “Help the African
Children” (HAC). Members of the Creativity Group, engineering students at the Kwame
Nkrumah University of Science and Technology (KNUST) in Kumasi, contributed to the making
sessions assembling and building the tools. Finally, the Agbogbloshie Makerspace Platform
(AMP), its team, activities, and participants, were the main conducting line of the fieldwork. HAC
and AMP were gatekeepers that allowed me access to their established networks.
AMP’s own methodology, called “stellate innovation”, has influenced this research. It is based
on leveraging the connections between different activities. If each activity was a side of a
pentagon, and they were prolonged, they would meet each other in pairs forming a star, hence
the stellation. This means that apparently unrelated activities might connect and be a source of
innovation. The very acronym of the organisation (AMP) and logo (an ampersand “&”) convey
the message that they do not believe in either/or choices. They rather add new ones to the
existing pool in order to find connections with other current work (Osseo-Asare & Abbas 2012).
This approach was at times at odds with the needs of a fieldwork research constrained by time
and unable to take up new challenges constantly, and at the same time resulted highly
beneficial in linking with other partners such as the Creativity Group.

3.4. Applying the Capabilities Approach
“Capabilities” were chosen over “functionings” to avoid biases on whether they should be
effectively achieved or not. Resources were used to inform capabilities. A list was laid out in two
phases, then assessed for potential increase or decrease of freedoms, and finally there was no
attempt to summarise all dimensions into one single figure. Comparisons with other
interventions should be done on a capability to capability basis.
A first list of resources yielded: material (MR), financial (FR), natural (NR), education and skills
(E&S), health (H), psychological (PsR), information (I), and social (SR). Cultural resources (CR)
did not seem relevant at this stage. Geographical resources (GR) were considered too difficult
to assess. The final list contained what was considered to have a stronger impact and left out
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natural resources, as environmental impacts were considered the result of other choices, and
material resources as this intervention is not supposed to provide any. Figure 2 shows the
estimated impact of several aspects of the project in the final list of resources (financial, skills &
education, health, psychological, and social).
The indicators chosen were: happiness with the money made (FR), school level reached and
willfulness to learn new skills (E&S), health conditions (H), agreement with the western media
narrative of Agbogbloshie (PsR), and social network strength (SR).
Tools / Resources

MR

FR

NR

GR

E&S

H

PsR

I

CR

SR

Pedal powered cable shredder
Quadcopter
Makerspace
Savings schemes / loans
Understanding value chain
Challenging the narrative
Figure 2: Relationship between the resources and tools under study. Source: the Author.

3.5. Ethical issues and positionality
“Research fatigue” was identified among ethical issues. E-waste recyclers, specially cable
burners, are tired of interviews and pictures, even more when their situation has not improved
during the years. “Child labour” was as well, defined as “work that deprives children of their
childhood, their potential and their dignity, and that is harmful to physical and mental
development” (ILO 1973:1). Hazardous work cannot be undertaken by people younger than 18
according to international regulations. However in Agbogbloshie younger workers carry out
harmful activities such as cable burning. As setting the age limit for the interviews at 18 would
have meant missing information from a relevant group, it was chosen 15, the age at which
compulsory schooling ends.
Regarding positionality, an active and engaged role was chosen. Two attitudes needed to be
avoided: the “white saviour complex” (Straubhaar 2014), and techno-centrism. Both of them
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entail the risk of thinking having the solution to all problems. The best antidote for this was the
culture of cooperation and collaboration established with the partners. The lack of mechanical
and electronic skills also contributed to being dependant on the group work, not taking
excessive protagonism.

3.6. Limitations
One of the main limitations was related to time. This is a six-week fieldwork study that can only
be prospective, studying potential effects of the interventions. Analysing more consistent
change needs a longer study. A second limitation affected the quality of the information
gathered. Several interviewees were not fluent in English and repeated answers of others,
raising doubts about their accuracy. Not being an ethnographic research, it lacks some depth in
the understanding of the situation. A third limitation was methodological. Choosing some
resources over others left out potential for development. For instance, cultural resources could
have a relevant impact.

4. Results and Discussion
4.1. A new, hopeful narrative about Agbogbloshie
There is no clear boundary between waste and resource, but an overlap.
It is difficult to tell exactly when an item stops being a resource and becomes waste. Blurry
definitions do not help analysing the reality. Something discarded by someone can have at the
same time value for someone else. Thus, the dichotomy between waste and resource can be
better understood as an overlap. Someone’s waste is someone else’s resource (Ackerman &
Mirza 2011, Drackner 2005).
The verb “discard”, as used in EU legislation, does not apply in Ghana related to e-waste. An
old, non-working electrical appliance will be kept by the owner until some collector offers a good
price for it (Oteng-Ababio 2012b). The collector sells it again, and the scrap dealer dismantles it
and sells the components. The item is therefore traded, not discarded.
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Figure 3 represents how electronic devices reach their end of life. The two first rows represent
activities by customers and industry, and the following three represent the status of an
electronic appliance from three different points of view: their stage as an electronic device, their
consideration as “waste” and their consideration as “resource”.

Figure 3: How electronics reach their end of life. Source: the Author.

Figure 3 shows that an electronic device is technically waste for having been discarded, and at
the same time it can be a resource. Remanufacturing or recycling bring it back to life, and only
when it cannot be used anymore it is dumped and becomes waste. Even at that stage the
technological options available will influence whether it can be used as a resource again.
The Agbogbloshie scrap yard is a processing area, not a dump
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Agbogbloshie is sometimes referred to as an “e-waste dump” (Klein 2009, Feldt et al. 2014).
The media tag it as “the place where computers go to die” (see Appendix V). If it was a dump,
computers would pile up there, but they do not. As almost every material has a value, items are
taken there to be processed, not dumped. Trucks continuously go in, and also go out loaded
(Figure 4). The newcomer will see materials on the ground apparently without order, but the
trained eye will recognise that every item has an owner. While the urban waste dump in the
area is indeed a final destination for the city’s residues, the scrap yard is an e-waste processing
center: a node of the global recycling economy.

Figure 4: These two images taken from the same place with one hour difference show one old small bus
being towed in for dismantling, and a load of tyres going out of Agbogbloshie. Source: the Author.

Some materials are, however, dumped in Agbogbloshie. Figure 5 shows the resulting parts of ewaste dismantling, the processes used to extract them, and their fate. Burning wires to remove
the insulation producing toxic fumes, breaking CRT screens to remove valuable materials
inside, and the disposal of residual waste including CRT glass are hazardous process that
pollute the soil and air of Agbogbloshie (Williams et al. 2013).
As explained below, Agbogbloshie is usually characterised in the media as a place in which the
main activity is cable burning. However, this is not true and neither is the scrap yard the main
land use. In the area usually attributed to it other activities exist: (a) a bus station used by the
company Imperial Express to link with Tamale, the capital of Northern Region, (b) a plastic
processing area specialised in polypropylene (PP) and not dealing with e-waste plastics, (c) the
well-known onion market, incorrectly placed in Google Maps, (d) a goat farm, (e) a residential
area, (f) a football pitch, and (g) a dump receiving urban and not electronic waste.
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Figure 5: Break-up of the dismantling activities in Agbogbloshie and fate of the elements from e-waste
showing in red the hazardous activities and results. Source: the Author, based on Song et al. (2013).

Figure 6 shows the area usually attributed to the e-waste processing operations. Right west of
the Odaw River and not pictured here sits the residential slum neighbourhood of Old Fadama,
and next to it there is a second scrap yard, called Galloway.
Different reasons might explain why the narrative about Agbogbloshie is reduced to “kids
burning cables”. The first report about its activity set the focus on health and environmental
hazards (Bridgen 2008), and most of the following works continued this line. The images of
cables burning and producing dark plumes over the market are more powerful than those of
scrap dismantling. Another influence could come from documentaries drawing on the same
sources of information over the years, therefore obtaining and transmitting the same original
message. The narrative might also be influenced by the contemporary findings about more
hazardous e-waste processing in Asia. Academic works seem to have built upon the public
original interest, and although many elements other than burning have been brought up, they
have still failed to present a different story.

- 28 -

Tools for informal e-waste recyclers in Agbogbloshie, Ghana
MSc Practising Sustainable Development - ICT4D
Rafael FERNÁNDEZ-FONT PÉREZ

Figure 6: Map of the Agbogbloshie Scrap Yard and surroundings. Source: OpenStreetMap.

This narrative has shaped the interest Agbogbloshie received. When health hazards have been
invoked, doctors have arrived, and when child labour has surfaced, NGOs taking care of
children have done their work. As it is said to be an e-waste dump, people with an IT
background like myself have turned up. Still there are some aspects not taken care of.
Numerous cars, car parts, engines, end up there, but as they do not make it to the media there
is no “Mechanics Without Borders” summoned, which would probably be a great help to improve
car parts processing activities.
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“We need help” vs. “we need help to improve our businesses”
A portrait of the place as an “e-waste hell” drives opinion towards shutting it down. Children
should not be there but in school. However, they go there after school and spend some hours
gathering extra money needed by their families.
The risk of toxic waste is explained in the literature review. However, the way how it is affecting
Agbogbloshie needs debate. Materials dumped or burnt (e.g. CRT leaded glass and cable
plastics containing brominated flame retardants) do have an impact, but they might not justify by
themselves the levels of pollution found. All pollutants in e-waste found in the literature,
including heavy metals, are linked directly to Agbogbloshie’s soil and air pollution. However,
many of those heavy metals are inside the Printed Circuit Boards (PCBs), which are not
dumped nor burnt but exported. Crude processing including acid leaching might release toxic
substances elsewhere, but it has not been reported in Agbogbloshie (Prakash et al. 2010,
Oteng-Ababio 2012b).
Car waste, specially batteries, might be contributing to the pollution. By definition a car battery is
neither e-waste nor WEEE. But in a way, they are also electrical components, and for some
people (like EPA representatives) they are considered as well “e-waste” because they are
processed in an “e-waste processing area”. An inaccurate definition of soil pollution sources can
blur the analysis and prevent the right solutions.
Another aspect not sufficiently present in the public image of the area is that it is a working
place. While Old Fadama is a residential area, and the Abossey-Okay road hosts the
Agbogbloshie market, the scrap yard is an industrial area. DK Osseo-Asare, co-leader of AMP,
says: “What I love about Agbogbloshie is that you can hear people working all the time.” (Field
visit #1 07/06/14).
Being a working place, economic transactions are carried out at all times. As it happens in the
rest of Accra, the economy, no matter how formal or informal, is vibrant, and it constantly
generates a huge amount of small transactions. Everyday in the yard there are food and water
sold, pushcarts rented, tolls to enter the site with goods paid, and goods traded. While some of
the workers earn less than $2/day and send much of this to their families, this cannot hide
results like Oteng-Ababio’s (2012b) where 75% of the population studied earned about GH¢ 500
monthly ($347.83 at the time). While by western standards this cannot be regarded as a decent
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salary, it suffices by local standards. Regarding Agbogbloshie’s population as “the poor” needs
to be substituted for a much more nuanced view. The difference between poor people asking for
help, and a group of workers asking for “help... to improve our businesses” (Interview #7
27/06/14) is a very relevant one. As in the previous section, highlighting a different part of the
story might bring different people in, and “Economists Without Borders” could study suggestions
such as Lundgren’s (2012) to set up cooperatives for pooling resources.
Reframing the environmental injustice argument
As explained in the literature review many authors have tagged the problems in Agbogbloshie
as “environmental injustice”, and the expression “dumping on the poor” has been used to
summarise them. While acknowledging that the situation is not fair, and that the negative
aspects cannot be understated, it is vital to note that the framing, as explained above, is not
accurate.
Regarding e-waste, there is no dumping but trade and dismantling taking place. People
processing it might be poor but on average they are not, and some of the waste streams can be
converted to resource streams. PCBs are exported, their risks being displaced somewhere else.
Some methods used by the recyclers do pose a risk, while others do not, and it is worth asking
if they have a choice about which method to use.
E-waste processing could benefit those carrying it out, if they do it safely, and the proof is the
proposed green economy for the EU, based on waste as a source of materials (EC 2014).
However, international e-waste trade is considered an environmental injustice and a crime by
Interpol for breaking EU law (CWIT 2014). Manhart et al (2014) find that the majority of the
illegal exports are CRTs and end-of-life fridges, which means that many used computers are
being exported legally. This legal trade of used electronics also ends up generating e-waste with
some years of delay. Under this light it could be said that the implementation of the Basel trade
ban has very little effect on cable burning activities in Agbogbloshie.
Therefore, I argue that environmental injustice in Agbogbloshie could be better understood as
the unavailability of tools that allow proper e-waste recycling, mitigating its risks, increasing
workers’ choices to use less pollutant methods and to benefit from its resources. Nevertheless,
it cannot be ruled out that along the e-waste value chain there are also unfair economic
arrangements that result in exploitation of a particular group or tribe.

- 31 -

Tools for informal e-waste recyclers in Agbogbloshie, Ghana
MSc Practising Sustainable Development - ICT4D
Rafael FERNÁNDEZ-FONT PÉREZ

To sum up, in contrast with the pessimistic, partial narrative about Agbogbloshie that dominates
in the media, there are grounds to offer a new, optimistic one. It is based on acknowledging that
electronic waste also means electronic resources, on reconsidering the scrap yard as an
industrial area rather than a dump and their workers as emerging entrepreneurs instead of
labelling them as poor, and on reframing the environmental injustice in terms of lack of
appropriate tools rather than on being victims of international e-waste trade.

4.2. Understanding the e-waste value chain
How the Scrap Dealers’ business looks like
Once established the existence of an economic system, appropriate tools can be used to
analyse it, such as the value chain to identify transactions and actors, and the business model
canvas. The following analysis was carried out in collaboration with Ivy Asuo and Yasmine
Abbas from AMP in order to combine their field knowledge with that extracted from the
literature. The methodology followed is the CVCA (Donaldson 2006).
The first step is identifying the scrap dealer’s business model (Figure 7). The main value
proposition is metal dismantling and separation, at a competitive price, with great flexibility in
terms of volume and availability. Customer relationships are carried out by phone or in person.
Customers can be either middlemen in Agbogbloshie, small companies in Accra, or larger
companies in Accra and Tema, including metal exporters. Their main partners are other scrap
dealers, as well as the executive board of the SDA that represents them outside the site, and
the NYC, owner of the land where they are working. Their key activities consist in buying,
dismantling, repairing, and selling, and their main resources are the land they occupy, the
people they engage and their skills, and the tools they use, including storage. Costs include the
running costs of buying scrap and getting tools, and revenues come exclusively from selling the
separated materials.
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Figure 7: Business model canvas of the scrap dealers’ activities. Source: AMP and the Author.
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The scrap dealers’ customer value chain
The next steps are identifying the different players (step 2), and the relationships and
interactions amongst them (step 3). The following players were identified: EEE dealers,
collectors, scrap dealers, the SDA, the government, cable burners, middlemen, exporters,
industries, EEE refurbishers, external manufacturers and internal manufacturers (referred as
“makers”).
EEE dealers buy loads of computers at the Port of Tema, sort them, and sell the non-functional
ones to scrap dealers. Collectors wander around Accra and collect/buy old e-waste, scrap
metals, and other valuable material from homes and businesses, and carry it to Agbogbloshie
on pushcarts. Scrap dealers perform disassembling tasks. The SDA represents the whole
community towards the outside world. Government includes everyone with administrative
functions: the NYC, the EPA, and the Accra Municipal Authority (AMA). The cable burners are
the group of young people specialised in burning cables to remove the copper. The middlemen
buy from the dismantlers and store material in Agbogbloshie to be sold afterwards. The
exporters are companies that send those materials out of Ghana. Industries are local
businesses such as smelters that will recycle the materials. The small external makers use
materials from Agbogbloshie to build other components, and the internal makers do similarly but
are based on site.
Step 4 consists in finding out which are the core components of the flow, those that would keep
their activities not crucially influenced by how the others perform. The main actors identified are
EEE dealers, collectors, scrap dealers, local industries, and exporters. All others could be
substituted somehow. The SDA is not considered critical regarding business continuity, as if the
Government evicts the place, the activities will be replicated somewhere else. The final CVCA is
shown in Figure 8.
The analysis of this graph (step 5) yields two noteworthy results. The first one is that monetary
transactions occur throughout the chain, and they are typically carried out in cash. This is
consistent with the existence of an economic system, no matter its informality or how poor the
people working there are. The second result shows that cable burners are vulnerable to be left
out of the game if scrap dealers find a better way to process their copper cables. Other
elements such as middlemen, although they are not critical, are more complicated to bypass.
This finding will be crucial when providing solutions for the cable burning.
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Figure 8: Customer Value Chain Analysis of the scrap dealers’ business in Agbogbloshie. Source: AMP
and the Author.
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PCBs have a market price of 5,8 €/kg as of June 2014.
As shown above, after disassembly many components from e-waste find their way out of
Agbogbloshie via market mechanisms. For instance, copper follows the path outlined by the
value chain: middlemen buy it from scrap dealers, and sell it to importers that in turn will sell it to
smelters around the world. In this section I select PCBs because of their high value. They are
recognised by the industry as being much richer in precious metals than naturally occurring ores
(Grossman 2007), and their demand in the future could potentially boost e-waste recycling
(Lundgren 2012).
There are several interests in PCBs. For the time being those recovered from Agbogbloshie are
being sold mostly to Chinese dealers. This might mean that the final technology used to recover
the metals could be acid leaching. Other companies are also interested in entering the used
PCB market. The “Best of 2 Worlds (Bo2W)” approach has as goal to treat PCBs in state-of-theart recycling factories, and several european precious metal refineries are supporting it.
However environmentally friendly or unfriendly those methods might be, there is one point of
view to add expressed during fieldwork, which is the pan-Africanist (Interview #10 10/07/14) . If
PCBs are resources, then it should be Africa that develops the necessary technology to benefit
from them. Despite the potential debates derived from this interest in resources, at the moment
there is no state-of-the-art recycling facility in Africa, and it costs hundreds of millions of Euros
to set one up (Schluep et al. 2009).
In the international market circuit boards are divided in three categories depending on the
precious metals found inside them: high grade (e.g. computer boards, figure 9), medium grade
(e.g. DVD player boards), and low grade (e.g. keyboard boards). The same categorisation is
followed in Agbogbloshie.
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Figure 9: High-grade PCBs stored inside a container property of a middleman in Agbogbloshie. Source:
the Author.

Value is added at each stage of the trade. Scrap dealers extract the PCBs, middlemen
accumulate them in containers, and exporters in Tema have connections with international
dealers. Figure 10 shows these activities and field information about price at each stage of the
chain for high-grade PCBs. There are remarkable discrepancies between the two parts of a
trade. While scrap dealers claim to make only 10 GH¢/kg, middlemen report buying the same
material at 16 GH¢. Either one or both are hiding the real information. The value chain can
nevertheless be constructed based on what people say they pay, and still arrive at a sensible
assumption.

Figure 10: Different information about how much is paid 1 kg. of PCBs is worth at the different steps.
Source: the Author.
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Workers only know the price at which they buy or sell, but are unaware of the rest of the chain.
Thus, scrap dealers selling PCBs at 10 GH¢ do not know how much the middlemen sell them
for, nor how much they are worth in the international market. The price differences leave a
relevant margin in the case of removing the intermediate steps. Some studies suggest scrap
dealers to deal directly with the refineries (Prakash et al. 2010), but it seems difficult unless
refineries set up shop in Agbogbloshie. The fact that state-of-the-art refineries are not receiving
material from Agbogbloshie seems to be more related to the lack of a proper commercial
network rather than low prices. In a different context Williams et al. (2013) propose an interface
organisation that replaces both middlemen and exporters.
The difference in prices from the first to the last stage opens the door for an incentive to collect
also non-recyclable parts. Under the Bo2W approach, the surplus obtained could finance the
recovery of non-recyclable parts that otherwise would be dumped. This seems feasible in
Agbogbloshie, although the environmental benefits will probably not be able to compete with
higher prices from another bidder. A tight price competition disregarding environmental
considerations would make the Bo2W approach just a scheme that pays better. I am unaware of
refineries starting operations in Agbogbloshie. However, one middleman interviewed considers
that “the Chinese pay better than the Germans” (Interview #8 05/07/14), which suggests
prospective activities.
Cutting out the middlemen could have consequences in two ways. First, some would lose their
job. Second, those who can accumulate material are those who have worked longer and
therefore have better financial means including cash flow. In Agbogbloshie, having more money
seems correlated to being older, and both money and age place people high in the local
hierarchy. Cutting out middlemen could mean cut out people high in the hierarchy, which could
trigger resistance.
Summing up, both the Business Model Canvas and the CVCA are useful tools to understand
better the economic transactions carried out in Agbogbloshie. Focusing on PCBs, they are a
valuable resource in which recyclers are interested worldwide. Linking these recyclers directly
with scrap dealers could take advantage of the international market prices, and help as well
remove fractions without market value. The consequences of cutting out middlemen must be
studied though.
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4.3. Human Development indicators
It is unclear whether workers in Agbogbloshie have a choice regarding the hazardous activities
they perform. Moreover, the question would be how free they are to carry out their work and
lives. In this section the resources available to them to achieve meaningful lives are explored,
differentiating two groups: the cable burners, younger and dependant on the scrap dealers’
trade, and the scrap dealers themselves.
Knowing the cable burners
20 people were interviewed in 3 different groups, organised with the mediation of Wolfgang
Ampem from HAC, who has a good and regular relationship with the cable burners and is highly
valued by them, and whom was interviewed as well. The interviews were held just beside the
burning areas, their working place (Figure 11). Some limitations are highlighted: the sample
might be representative, but not random; some did not speak as good English as others, and
many times repeated the same answer given before by someone; and some questions were
simplified by the facilitator for better understanding, losing some depth.
The ages of those interviewed ranged from 16 to 24, although there were younger burners. All
of them were originary from the Northern Region of Ghana, the majority from Tamale. Although I
did not ask, I was told that the majority of cable burners were from the Fare-Fare ethnic group.
Most of them have relatives in the site, who gave them information about the place, the
possibility of making a living, and received them when they arrived. Family links are their first
and main social resource, and they keep the ties with the North by sending a great deal of their
earnings to their families (varying percentages depending on the respondents), but they do not
travel back there often. Most of the cable burners only have each other to rely on. Some have
girlfriends, some even have children. Two very different answers were given about this aspect.
One of them said “I can’t afford to have a girlfriend”(Interview #2 18/06/14), and the other one “I
plan to marry my girlfriend when I have the money to do it” (Interview #3 19/06/14). In social
terms the work carried out by HAC in the field is very relevant, taking some of them to visit their
families back in the North, which they cannot afford.
Regarding financial resources they were at the same time happy to have enough to subsist, buy
their food, send money to their families, and unhappy for not being able to save enough to move
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forward. Many of them used mobile money to send remittances to their families. Some did not
trust the system and preferred to use bus drivers who would deliver the money in person in
exchange of a small fee. The cable burners did not seem to be indebted. Many of them
participated in individual saving schemes (“susu”, explained in detail in section 4.5.3.). Some of
them however did not participate because they had lost their savings after a local susu collector
disappeared.
All of them dropped from school being between 9 and 14 years old. All of them had the will to
learn new skills, and would like to become mechanics, computer technicians, football players, or
even businessmen. They said they would learn any job: “Any job they put me I can learn it”
(Interview #1 17/06/14). One of the interviewees was slightly upset when answering this
question, as it did not make sense to him to indulge in wishful thinking, knowing that those
dreams were never going to happen anyway. Their health, according to them, was good.
However they admitted being sick around once per month, which they attributed to malaria.
The cable burners have been the main image of Agbogbloshie in several documentaries and
photograph exhibitions, and more than 30 documentalists have visited the site in the last years
(Interview #4 19/06/2014), claiming that their pictures would raise awareness. The burners did
have notice of their own popularity, and also of some prizes and fame earned by those who
came to picture them. They are very critical about this, feeling used and not getting anything in
return. Only one exception was revealed: Italian photographer Valentino Bellini, who is travelling
the world picturing e-waste recycling activities for his BitRot Project (Bellini, 2014). Following
Bellini’s shortlisting for the Lucie Foundation Scholarship (Lucie Foundation, 2013), he
contributed financially to the welfare of the cable burners. He seems to have been the only one
so far.
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Figure 11: A group of cable burners takes a rest in one of their sheds at the end of the scrap yard.
Source: Heather Agyepong.

The burners were also very critical of visitors to Agbogbloshie, most of them white people from
abroad. They considered that visitors were paying money to the SDA, of which the burners
never got advantage. I could get anecdotal confirmation of this via another white visitor that
admitted paying 20€ to the SDA, and a documentary paying a “tip” (Guardiola 2012). They were
also very critical towards activist Mike Anane for following the same scheme, making clear that
he was not welcome there. I got confirmation via four different sources of the amounts of money
that Anane asked for his services and visits to the site: $200/day, 600€/day, 3,000€/week and
one documentary where they refuse their services without mentioning his name (Guardiola,
2012).
They seemed eager to communicate their opinions. A tentative project by HAC is to provide
them with a smartphone to use Twitter. A different approach could be to gather them to write a
letter to the global media. Both ideas bring a set of issues related to ICT4D projects, like the
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representativity of those using Twitter, what might happen when internal conflicts like the ones
presented make their way to a global audience, and how prepared would the cable burners be
to maintain a debate in the public space.
The cable burners might be considered the poorest group in the site, but more disadvantaged
groups exist. They work in pairs of “master” and “junior”, and those younger ones earn even
less. Still, they are there because Agbogbloshie is a place of opportunities when compared to
the North, where there is only farming and harvests are not good every year.
The lives that the scrap dealers value
Similar social patterns were found among scrap dealers. Younger ones do not have any social
support apart from their peers, and as they grow up they eventually get married, have kids, and
settle. Five people were interviewed, with ages ranging from 25 to 36. The age of one of them
remains unknown as he first said 10, then 15, and looked like 20.
All of the interviewees were Dagomba people, came from Tamale and surroundings, in the
Northern Region, and were muslims. All of them had previous family contacts in Agbogbloshie.
They still send money back home, mostly through a mobile money service, although instead of
sending it regularly they tend to send it in times of more need.
When newcomers arrive at Agbogbloshie they are asked by the established scrap dealers about
their origin, and whether they have relatives in the place, to be redirected to them. Then they
are tested as workers during a short period. They are shown some WEEE devices, how much
they can be sold for, and they are told to go into the city with a push cart and buy similar ones
for a lower price. After being expert collectors and having made some money, they move into
dismantling. Tribes are said not to play a role as anyone would work with anyone.
Contradictory information was gathered regarding health. Some went to the doctor but did not
mention paying, while others claimed that they needed to pay 500 GH¢ (120€) for a visit, which
could be consistent with them having or not a health insurance, which was not part of the
questionnaire. The most striking answer was the following: “Are you a doctor? No? Then I’m not
sick.” (Interview #7 27/06/14). In general they complain of a lack of health services, including
ambulances. They seemed to be aware of the risks of their work. They would know about
protective measures if asked, but they would not use them often.
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Scrap dealers were less aware than cable burners of the international media portrayal about
Agbogbloshie. They were more concerned about local newspapers, and how the bad name of
the area could be leveraged to evict them from the area.
If they had extra money, they would either send it to their families, save it, or reinvest it in the
business. For them, helping to improve Agbogbloshie should mean more business opportunities
and therefore more money. All of them had to quit school due to lack of resources, and would
like to learn new skills, which was confirmed by other sources as a basic step to increase their
income. Although the scrap dealers would not mention it, several people at AMP consider that
they want as well to improve their social network, in order to move up the ladder. The next
section will combine their social resources with other aspects as indicators of their ability to
effectively improve their situation.
A visual representation of the e-waste recyclers’ capability resources
Figure 12 summarises in a graph the most valued elements of the lives of the inhabitants of
Agbogbloshie: health, that affects every other activity; education and skills, highly valued as a
way to have a better job; money, obtained by working, and that can open better social networks
and especially can increase their business development; business development itself, that
reinforces the financial resources; social resources, that can help finding a better job; and
psychological resources, that influence all the others and lead to better express their voice.
One of the main limitations of this analysis is related to gender. All the interviewees, both scrap
dealers and cable burners, were men. Women are not engaged in this business, and the wives
and girlfriends of those interviewed were in the market, selling goods. This is consistent with the
current literature (Amoyaw-Osei 2011). However, some information was gathered of women
buying large stacks of WEEE from institutions. The role of women in e-waste related activities in
Ghana is still not clear and requires further research.
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Figure 12: This is how resources are valuable for the workers at Agbogbloshie. Source: the Author.

4.4. Makerspaces can be a tool for development
AMP is building a Makerspace in Agbogbloshie
AMP was my main field partner. Led by Yasmine Abbas and DK Osseo-Asare it is defined as “a
series of informal makers’ *camps* to build the future of Agbogbloshie” (AMP 2014). The
building of their Makerspace, a communal workshop as defined in the literature review, at
Agbogbloshie, was their narrative thread, and on top of that they organised all other activities.
AMP deliberately engages with the economic aspects, as they consider that the environmental
and health ones have been widely discussed already. They target the bottom of the population,
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the “have-nots”, and help them thrive without creating conflicts for them. They believe in
incremental work and in not leaving anyone behind.
Their Makerspace is called “Spacecraft”. They want to convey the message that it is a space for
crafting, and at the same time it is a vehicle that will enable Agbogbloshie to connect with the
world, while creating there a new space. The AMP crew is strong in architecture, and want to
build something that stands out in the architectural chaos of the place (unpaved roads,
precarious sheds vulnerable to the weather), and at the same time is cost-effective and could be
replicated in the area. The design selected for the place is an “octet truss” (Figure 13).

Figure 13: Computer design of the octet truss to host the Agbogbloshie Makerspace and first elements
produced. Source: AMP.

While AMP gets their Spacecraft ready, they are busy building a community. They have
managed to involve in their activities a team of young professionals, local workers at
Agbogbloshie, students from the Ghanaian universities, and foreign researchers who share the
same vision (Figure 14).
How AMP contributes to human development
AMP’s approach is explicitly bottom-up. They consider that the present situation in
Agbogbloshie is critical in terms of health and pollution and at the same time represents an
opportunity if the hazards could be reverted. The e-waste market is growing globally and Ghana
should benefit from it, specially those who are suffering the lack of appropriate conditions. In the
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words of DK Osseo-Asare, co-leader of AMP: “We want to give agency to those at the bottom to
destabilise the system” (Interview #11 10/07/14). According to AMP there are innovative tools in
Agbogbloshie and at the same time huge inefficiencies.
AMP admits that a Makerspace does not turn the workers’ lives upside down. However the
architectural benefits embedded in its design could be replicated in other structures. This is
what they call “design as a tool”, and it would be one way by which architectural services could
permeate to people that do not have the resources to pay for them. Kuukuwa Manful and
Emmanuel Ofori-Sarpong, two architects in the AMP team, share this interest in social
architecture, as opposed to the more usual architecture for rich clients. They value the
importance for the health of a family of being able, for instance, to place a second window at the
other side of the room for proper ventilation.
AMP wants to be a portal for the e-waste recyclers to the outside world, expanding their social
relations so that they can take advantages of new opportunities. They acknowledge the
importance of the scrap business for the Ghanaian economy and for the global metals supply,
and believe that rebranding the workers’ activity would be helpful. For instance, e-waste
collectors are usually called “scavengers”, which does not convey anything positive. Other
bottom-up empowering by rebranding situations such as the Cartoneros in Argentina were
brought up as an example (Reynals 2002).
They believe in empowering the workers via better education and information. The manuals that
AMP is currently creating compile information about the best way to dismantle different WEEE
items, the value that can be extracted from their parts, and safety information.
They believe that the future of the place is not tied to its geography, as they will have to leave
the place sooner or later. What they foresee is a myriad of small Agbogbloshies flowering in
different places of Accra with the right technology and training to allow people to keep doing
their job. In this sense they believe that rather than one huge grant to solve the problems in the
place, many small ones would be needed.
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Figure 14: An AMP camp session at Hub Accra outlining the actions needed to build the Makerspace
(left) and a making session at the Kokrobitey Institute building the structure of the space (right). Source:
AMP.

Not only the people of Agbogbloshie benefit from the project
Those who contribute via AMP also develop their capabilities. 5 people involved in the AMP
camps were interviewed. Their ages ranged from 18 to 26, all of them university students or
graduates, with architectural and engineering backgrounds.
They contribute by sharing and transferring their knowledge, explaining and adapting complex
issues to the local reality, and creating elements such as manuals that promote healthier and
safer practices. Improving the lives of e-waste recyclers is the overall goal, and the Makerspace
should help achieving it. All of them see Agbogbloshie as a working place, and are aware of the
potential of investments for improving the workers’ equipment and expanding business
opportunities.
Inefficiencies upset them. Dumping resources instead of recycling is considered a bad practice,
both environmental and business wise. They think that there can be more value extracted from
what the e-waste recycling workers have in their hands.
They recognised having gained a lot from their involvement in AMP: learning, working with
others and accepting different points of view, experimenting, expanding their network and
connections, knowing new places. They are sure all this time invested in helping others is going
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to help them in the future as well in many ways. They value the increase in their self-confidence
and the chance to make the world a better place.
The Spacecraft has not landed yet but it is already having a positive impact in terms of human
development among those more closely involved. The philosophy of open collaboration and
sharing allows the skills of those better prepared to be available to those less skilled. The
Makerspace will show over the coming months how it can deliver on its mission.

4.5. A story of three tools
Three different tools were assessed: a cable shredder to process copper wire, a quadcopter to
acquire aerial imagery, and microcredits to boost local businesses. The three have very different
aims and target different groups. This section will explain the work carried out with them and the
suggestions for implementation derived from it.

4.5.1. Cable Shredder
Introducing E-source: a pedal-powered cable shredder
Hal Watts is a designer based in London who visited Agbogbloshie in 2011. He traced the value
chain of copper from the cable burners to the exporters, assessed different options for cable
shredding, and designed a shredder attached to a bicycle that could avoid cable burning. It
reduced cables to tiny bits, separating plastic by flotation (Watts 2012). We first got in contact in
Paris in 2013 and this project follows on from his work by testing the device - which I took with
me - in Accra. The pedal-powered cable shredder is called “E-source”, as an antagony to the
term “e-waste”. The device taken to Accra is a second, improved version designed and built
together with Matt Batchelor at the Makerversity in London (Figure 15). E-source’s design is
open source: everyone can build it and adapt it to their needs. It can be replicated locally, and
its materials cost less than 125€, while commercial alternatives range from 15,000€ to 250,000€
(Manhart 2014).
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Figure 15: E-source pedal-powered cable shredder: version 1 (left) and version 2 (right). Source: Hal
Watts and AMP.

The operator seats and pedals. The set of chains transmits movement to three different
components: it makes the shredder rotate, it pumps water into the separator, and it makes the
separation bed vibrate. The shredder consists of four rotating and two fixed blades. The small
bits are filtered down to the separator, where a regulable amount of water makes plastic float
facilitating the separation. The bed is partly loose and pushed forward and backwards by the
motion of the shafts. This makes plastic slip forward, while copper jumps backwards.
According to the literature, the innovative potential of E-source is high. Open burning of cables
is one of the biggest hazards in e-waste processing across several African countries (Schluep et
al. 2011). Copper recovery costs less when done with crude methods, and redirecting this
activity to formal channels requires subsidies (Williams et al. 2013). However, E-source can
potentially reinforce the informal sector. Shredding is considered the “best applicable technique”
(Prakash et al. 2010). It can be considered as well a “suitable engineering design” providing
physical separation of components, being therefore key for the improvement of informal
techniques (Chi et al. 2011). Contrary to other setups, E-source does not need economies of
scale to be successful (Schluep 2013), as it works at the minimum scale possible. Finally,
pairing E-source’s characteristics with the attributes of innovative technologies (Schluep et al.
2009) the result yields a good match in many aspects (Figure 16).
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Figure 16: Innovation criteria according to Schluep et al. (2009). Yellow marking indicates the attributes
E-source complies with.

Testing E-source
I linked the designers in London with a suitable host for the machine, the Makerspace in Accra.
The machine travelled partly disassembled as excess baggage, which was considered a better
option than sending it via cargo and waiting some weeks to arrive. In retrospective having the
machine in the field since day one was relevant to the fate of the trip.
The assembly was carried out at the Kokrobitey Institute, near Accra, an educational institution
interested in environment and in making, and a partner of AMP. Daniel Adu and Lolo Atanleyo,
students from KNUST, had a protagonist role assembling the bike. Some reparations were
needed: fixing one piece broken in the preliminary tests in London, and drilling a hole in one of
the shafts to get better transmission to the shredder. Contact with Hal and Matt in London was
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kept via email, sending results and receiving suggestions. This communication worked for some
aspects, but different schedules at both ends prevented more collaboration.
Testing resumed after finding a local workshop that drilled the shaft. Four different types of
cables were bought in Agbogbloshie for testing: computer, photocopier, electrical and car
cables. The broken piece was fixed and a more effective way of making the separator vibrate
found. The feeder was modified to shred more efficiently. However, it was not possible during
the fieldwork to fix one chain that kept coming off when pedalling at high speed.
Several factors prevented devoting more time to this tool. As it was a team project, the
availability of the different people involved was not the same during the whole fieldwork period.
Other projects running at the same time took some time off this tool. However, it had a good
reception. It was presented together with AMP activities to a representative of the EPA and to a
representative of a local company interested in e-waste management. At Agbogbloshie it was
presented to representatives of the SDA and to several scrap dealers (Figure 17).
Now it has become one more tool for AMP, who will take care of finishing it, testing it, and
deploying it in Agbogbloshie through the Spacecraft, combining the support from the designers
in Europe with the local maker efforts.

Figure 17: EPA representatives attend the AMP camp demo (left). E-source presentation in Agbogbloshie
(right). Source: AMP.
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How to implement the cable shredder
The local capacity has proved enough to ensure that the cable shredder functions well. Local
workshops can repair and build parts for it, knowledgeable engineering students understand
how the machine works and can teach it to others, and there will be a space for making inside
Agbogbloshie where design and testing operations can be carried out. Not only the technology
seems appropriate, but the environment around it too.

The machine, however, does not solve all technical problems. The size of the cables is one, as
in its present configuration, there is a maximum diameter that can be processed. Thick cables,
or those coming packed together such as those from cars, would still be burnt. This highlights
the issue of portraying an incorrect narrative about the place. If the media had shown “a carwaste hell” as well as an “e-waste hell”, the solutions arriving could have focused on the car
parts as well.

A second problem is the speed of processing. Fire is fast: a full pushcart of cables can be
processed in 10 minutes. Cable shredding requires longer and plastic components attached to
the cables, such as Molex connectors, need to be removed as they are too strong to be
shredded. Removing the impurities of the input stream is an engineering problem faced as well
by other recycling activities, such as battery sorting (Optisort 2013). Two potential workarounds
exist: either modifying the model to shred just anything, or making it more attractive financially.

Several options could increase income by using the shredder. One is producing copper with
higher value, as fresh copper is 0,8 - 1 GH¢ more expensive per kilo than burnt copper. Another
is adding value to the plastics removed. Molex connectors, made of Liquid Crystal Polymer
(LCP), could potentially be reused or recycled. For instance, we needed to buy ten Molex
connectors for the quadcopter project (see below) that were not found anywhere in Accra apart
from Agbogbloshie. A third option would be grants to compensate the difference, but this would
undermine a financially sustainable business.

The vulnerability of the cable burners, discussed above, needs to be taken into account when
implementing E-source. If it is made available in the first place to the scrap dealers they might
do the processing themselves and cut off the cable burners. Therefore in order to achieve the
best social outcome, it needs to be made available first to the cable burners. In terms of human
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development the machine can contribute in two areas: improved skills, and better income, while
opening at the same time the option of creating entrepreneurial activities based on making
and/or renting E-sources.

4.5.2. Quadcopter
Introducing the quadcopter
A quadcopter is a type of Unmanned Aerial Vehicle (UAV) that flies propelled by four motors.
Several commercial versions range from small toys to professional devices used for
photography, environmental monitoring (Dunbabin & Marques 2012), or humanitarian response
(Mosterman et al. 2014). The quadcopter used in this project is a low-cost alternative to the
professional models, made out of foam, rubber bands, the mandatory electrical and electronic
parts, and an Arduino open-source brain. It is an original design by Medecins Sans Frontieres
(MSF) worker Ivan Gayton, based in London, whose main goal is to develop local capacity for
mapping areas potentially critical for MSF work. It is also an open-source design, ready to be
replicated and improved. This project represents the first test of Gayton’s design on the field.
The quadcopter introduces some interesting questions on the use of technology. Their public
image is bad, associated with the term “drone” and with military operations conducted by
several countries. However, it is questionable to what extent the people of Agbogbloshie share
that conception. The terminology used on the ground was always “quad” or “quadcopter”, but
not “drone” or “UAV”.
Its purpose is to map Agbogbloshie, to help produce a more accurate narrative about the place.
Maps of the area are not good at the moment. Anecdotally, it is usually wrongly depicted as a
green area. Online maps such as GoogleMaps and OpenStreetMap did not have information of
what is inside Agbogbloshie until it was added during this project (Figure 6).
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Making the quadcopter
The components, bought in London and transported, could have been ordered from Ghana. The
materials are manufactured in Asia, so Europe is as dependant on external suppliers as Africa,
being the main difference the distribution in the last mile.
Samuel Amoako-Frimpong, an aeronautical engineering student from KNUST, and member of
the Creativity Group, led the work of assembling the quadcopter, with help from his colleague
Timothy Affram. Several sessions of electrical and electronic work were carried out, including
buying local components, most of them at the co-working space Hub Accra (Figure 18). During
this process a How-To manual was developed explaining the job and illustrating it with pictures.
Once the assembly was finished, several test flights were done in manual mode in order to
adjust the structure of the quadcopter.

Figure 18: Two moments of the making of the quadcopter by Samuel Amoako-Frimpong and Timothy
Affram. Source: the Author and AMP.

The materials needed include a foam rectangular base, two carbon fibre sticks to hold the
motors, and a set of rubber bands as the structural components. The electrical set carries four
motors, four electronic speed controllers and one primary controller that adjust the power that
each motor receives, a lithium-polymer battery, a GPS, a radio control, and an Arduino loaded
with the ArduPilot software (APM 2014). It needs a base station software installed in a computer
and it can also connect with a flight control app on a smartphone. Programmable automatic
modes allow the craft to lift off, fly at a predetermined height following a list of waypoints and
come back to base. For our tests, an old mobile phone was attached to the back of the
quadcopter recording videos. It was tested in a controlled environment in Agbogbloshie in
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manual mode, performing a nice and stable flight (Figure 19). However there was not enough
time to get imagery of the site.

Figure 19: The quadcopter crashed in the trees during one testing session at the Kokrobitey Institute
(left). During the test flight in Agbogbloshie, hovering 4 meters over the ground (right). Source: the Author
and AMP.

How to implement projects based on the quadcopter
A quadcopter flying regularly could generate suspicions among the population. It is important to
have a local organisation such as AMP in charge, informing workers about the purpose of the
missions being carried out. The resulting maps should also remain property of the local
community or be openly licensed.
The quadcopter created an opportunity to involve technology students in the problems of those
living in a poor and polluted place such as Agbogbloshie. It also brought high technology to the
disposal of a low technology setting. This could mean an opportunity for the place to have an
involvement from a different branch of academic knowledge, such as engineering.
The quadcopter is another tool for AMP, but unlike the cable shredder it is not for the e-waste
recyclers to use directly, as it requires complex skills. However, the electronic knowledge and
skills that the quadcopter entails could be transferred to young people on site by means of the
activities of the Makerspace.
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4.5.3. Savings and loans
Credit could be a third tool useful to improve Agbogbloshie’s inhabitants development. Unlike
the previous two, it is a “soft” tool, not involving any making, and it could be offered by
microfinance entities better than by a Makerspace. Microcredits have proven useful for
development in some aspects (Khandker 2005) although they must not be considered a holy
grail (Banerjee et al. 2013).
The first immediate finding was that everyone in Agbogbloshie seemed to be involved in
savings, but very few were getting loans, mostly informal. The traditional saving scheme, called
“susu”, is a communal saving scheme, a type of rotating savings association (Gabianu 1990,
Anku-Tsede 2013). The name has survived and it is widespread in Ghana. One variation of it,
“daily susu”, is a personal scheme by which the individual saves the same amount daily (Figure
20). When they withdraw it, usually at the end of the month, they pay a one-day fee. Banks have
adopted the name and offer commercial “susu” savings accounts.
One bank office sits inside the Agbogbloshie scrap yard, run by FT Global Capital (indicated in
Figure 6), thanks to an agreement with the SDA. A young woman is the clerk and goes around
collecting payments and updating the accounts. The branch, that started operations in 2013,
has 150 clients (of which only 10 women that do not work in the scrap business). Many more
people have savings accounts with a variety of banks, some of which have offices just across
the road, plus some informal susu savings managed by individuals in the site. According to the
bank employee, “Agbogbloshie is a good place for business” (Interview #5 20/06/2014). The
bank has to deal with some distrust from the workers, as some entities have fled in the past
taking with them all their savings.
Unlike other savings products available for instance in Europe, saving does not produce
interests, but has a cost instead. In this case paying a one-day fee when withdrawing the money
at the end of the month yields a rate of 3.3%.
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Figure 20: A daily susu account showing the dates of the cash entries, the amount (5 GH¢) and the total
outstanding. Source: the Author.

The bank has different types of loans, but no worker in Agbogbloshie takes them. This was a
constant in every interview. The reasons for this include: lack of trust in the bank; no need of
extra money; too strict conditions and therefore no chance of getting the loan; and fear of the
bank coming after them in case of payback delay. Contradictory information was received
regarding the eligibility conditions: while the bank clerk assured that only three months of
clientship were needed, everyone else mentioned very strict requirements and the need for
regular income and financial statements, which workers cannot provide. The last argument
about the risks of delayed payments is supported by the instability of the business and the
potential difficulty for some people to make payments regularly. Surprisingly no one mentioned
the high interest rates to be paid for the loans (4% monthly, 48% yearly). Anecdotal evidence
indicates that the situation is no different outside Agbogbloshie.
A scrap dealer mentioned one type of informal credit, offered from the master to the junior scrap
dealer in order to start up their own business (Interview #6 25/06/14). The master would lend
1,000 GH¢ with no interests. It is also a check to see if the young dealer is mature enough to
start his own business successfully.
Microcredits seem a potentially positive scheme to implement in order to allow businesses to
grow. However, their implementation should overcome the negative considerations about them.
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One opportunity would be offering flexible repayment conditions. A low-interest credit might be
interesting but no one complained for the high rates of those existing. Savings could also be
improved by schemes such as “labelled susu” in which money is saved towards a particular
purpose (Karlan et al. 2014).
Summing up, all three tools explored have offered potential benefits. All three have also shown
that implementation is not straightforward, and it needs careful consideration of the situation on
the ground to avoid unwanted negative impacts and to boost the positive ones. In terms of
human development the cable shredder, the quadcopter, and microcredits can all contribute by
increasing income, skills, and self-confidence of the e-waste recyclers. They target different
subgroups: while the quadcopter is a tool for the Makerspace, the cable shredder is meant for
the cable burners, and microcredits are for everyone. These tools should be considered as
solutions to particular problems and as assets being part of a larger portfolio, hosted and
continuously improved under the philosophy of common work of AMP’s Spacecraft.

5. Conclusions
Answers for the two general research questions have been provided. Valuable information has
been gathered about the duality waste/resource, e-waste value chain, and the elements
composing the actual narrative of Agbogbloshie and a potential new one. Several relevant
aspects have been identified that will make the introduction of tools for e-waste recycling more
successful. Some of the more particular questions have also been answered satisfactory, while
for those relating with tools more time would have helped gathering better data.
All throughout this work the conflict between the meanings of waste and resource has become
evident. There is no clear border between them, rather an overlap and both can be applied at
times. Deciding if something is either waste or resource is in the eye of the beholder, who needs
to consider if “non-working electronics” are really useless or have high value components that
can be extracted and sold. Finding a proper end of life for those elements yet without a market
remains a challenge.
The health effects of e-waste in Agbogbloshie need to be assessed accurately and might not be
the same as in other sites (Sepúlveda et al. 2009). No major effects come from PCBs, as most
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are extracted and sold abroad. Some pollution might be related with other kinds of waste, like
acid lead batteries. Finding the right source of pollution will help finding how to solve it. Banning
e-waste exports, for instance, might not solve the problem of Agbogbloshie as working secondhand computers continue to be exported and they will eventually become local e-waste.
Agbogbloshie goes beyond the usual narrative of a desperate place where kids burn cables in
exchange of meager earnings, discussed in the literature review. “Dumping on the poor”
(Agyeman 2014) is not an accurate expression in this context. Although wires are burnt and
CRT glass is dumped, Agbogbloshie is an e-waste processing site rather than a dump. What
might be “waste” in the West is considered industrial goods by local workers, and it is bought,
processed, and sold again. There are grounds to build a new narrative as an industrial area,
willing to get rid of the hazards through appropriate technology and whose workers want to
develop their businesses.
E-waste is sometimes framed as an environmental injustice (Puckett 2006), as people in
Agbogbloshie are bearing the cost of hazardous recycling in a disproportionate manner. I have
proposed a different framing, considering that e-waste pollutes when it is not treated properly
(Seager et al. 2012), and what goes in Agbogbloshie is not dumped but traded. The injustice
would be the lack of proper tools to carry out an environmentally sound recycling. The argument
about western responsibility embedded in regulations such as the WEEE directive (“It is our
waste and we have to deal with it”.) might be reoriented towards helping those dealing with ewaste getting the right tools.
An economic characterisation of e-waste recycling activities has been carried out via value
chain and business model analysis (Donaldson 2006), yielding detailed information about the
trades among the different groups. Money exchange in cash drives most of the activity. Cable
burners are vulnerable to be cut off if the scrap dealers found a better way to extract copper
from the cables. Analysing a particular valuable e-waste element, PCBs, shows how it attracts
interest from traders around the world. The different prices per kg of PCB paid along the chain
show the potential to get refineries in closer touch with scrap dealers.
When understanding the personal situations of the e-waste recyclers, their needs and wants,
the Capabilities Approach has proved a useful bottom-up method, as expected (Sen 2000). It
shows that workers in Agbogbloshie do not enjoy many choices. Most of them have never done
any other job, are school dropouts, and usually have a low income. Some even fear imagining a
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better future because they believe the will never get it. What they value, in general, is to have
skills, that in turn allow them to have better jobs and higher incomes, and money to improve
their businesses. Their social network also opens up more opportunities, although they would
not mention it straightforward, and the need of good health affects all other personal resources.
One potentially relevant place to boost social relations, develop new skills, open new ways to
increasing income, and in summary bring about development, is a Makerspace. Based on open
and collaborative work (Anderson 2012), the project undertaken by the Agbogbloshie
Makerspace Platform can also be a window towards people external to the site.
A Makerspace seems the right environment to host a pedal-powered cable shredder. Cable
shredding is one of the “best applicable technologies” (Schluep et al. 2009). This machine, built
at the individual scale, is designed to be replicated at a low cost. It has to compete with fire as
the preferred technology to process copper wires, so it is needed to add more value to the
process. This project succeeded partially in testing the shredder. However, results should arrive
in the coming months, focusing on the cable burners as a priority target.
Another low-cost alternative tested was the quadcopter, useful among other uses for mapping
and building a more accurate narrative. A strong point is that it is high technology at the disposal
of a low technology setting. When deployed, it is important to properly inform the population
about the missions carried out and the results obtained, so that its public image remains clear.
When considering financial instruments, most of the people were involved in savings but loans
were almost inexistent. The main reason seemed to be fear of the bank coming after their
properties for missing repayments, which might happen due to the irregularity of the scrap
business. Despite the high interest rates no one pointed at them as the reason not to take loans,
and repayment flexibility could be a more valued characteristic of a successful loan scheme.
It has been valuable to apply a flexible methodological approach. I side more with Sen (2000)
than with Nussbaum (2001): by defining my own set of capabilities I have focused in what I
considered more important, otherwise I could have studied aspects irrelevant in the end. I
acknowledge the risk of constructing my own view, but I do not expect to be the only one
researching the place.
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I am satisfied by having actively engaged in the issue. I find valuable that researchers contribute
to issues as part of their research itself. I was told that no foreign researcher had spent six
weeks in Accra around e-waste activities. I was also told that no one had brought to
Agbogbloshie a machine similar to the cable shredder. Leaving aside the accuracy of these
affirmations, I can say that I consider that engagement, however minimal, is better than just
observing. A different positionality would have brought up a complete different result.
Regarding the ethical issues outlined, I found some reluctance from cable burners to be
interviewed. However, I would not call this “research fatigue”. It has more to do with media than
research, and people are tired of receiving nothing in exchange. I would rename the
phenomenon to “unrewarded media over-exposure”. In terms of child labour, to my knowledge
no worker below 15 was interviewed. However, this leaves some vulnerable people out of the
study. I find questionable my own decision of excluding them, as their opinion is now invisible to
my research.
An important insight is the need to approach the issue from a triple point of view. The three
questions about “fixing the place” vs. “solving the issue” vs. “helping the people” have to be
answered concurrently. A solution for the place, like the proposed eviction might fix the place,
but it does not solve the e-waste issue, nor helps the workers. A state-of-the-art recycling facility
might properly recycle e-waste, but it will not help the people unless the right integration of the
informal sector is found, and therefore it will not fix the place either. Finally, helping the people
by providing them with more skills will have a positive effect on those that are empowered to
move to other jobs, but someone else in need will come to continue burning cables when they
leave. Therefore in order to find a sustainable solution, it needs to fix the place, solve the issue,
and help the people at the same time.
In the light of this discussion, potentially new research could include: an analysis of the role of
women in the scrap dealer business, identifying the reasons why they do not undertake
dismantling work, and their potential to benefit from the Makerspace activities; a long term study
of the effects of the Makerspace in the capabilities of e-waste recyclers; an analysis of Twitter
use by the cable burners; and a variety of action research projects based on the different tools
that could be designed and built in the Makerspace, such as new pedal powered devices,
improved pushcarts, or Arduino-based plastic sorters.
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I have reached the conclusion, but not the end. In order to keep engaged with the activities I will
contribute financially to the work related to e-waste recycling to be carried out during the next
academic year by the Creativity Group of KNUST and the Agbogbloshie Makerspace Platform.
A Memorandum of Understanding has been drafted to cover the partnership.

Figure 21: AMP’s team hold the first pole of the Spacecraft at the location inside Agbogbloshie’s scrap
yard where it will be erected. Source: AMP.
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Appendixes
Appendix I: Updates via Twitter
This project has used social media to update about the day to day events via a Twitter account
(@Recyhub). Here are some examples of the information posted.
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Appendix II: Budget
The fieldwork lasted six weeks, it was conducted in June/July 2014, and it has been self-funded
with a final budget of around 2,800€.
Concept

Cost budgeted

Real cost

Return plane tickets Brussels-Accra

800 €

640 €

Excess baggage to carry Esource v.2

150 €

600 €

TRIP

Subtotal Trip

950 €

1240 €

MATERIAL
Local material to set up Esource v.2 and other tools potentially developed

500 €

0€

Second hand laptop for fieldwork

300 €

110 €

Second hand photo camera for fieldwork

50 €

0€

Quadcopter material

0€

400 €

Quadcopter components GH

0€

50 €

Subtotal Material

850 €

560 €

FIELD EXPENSES
Stay (45 € x 40 days)

1,800 €

600 €

Manutention (20 € x 40 days)

800 €

100 €

Local guide

100 €

0€

Subtotal Field Expenses

2,700 €

700 €

HEALTH
Yellow Fever vaccine and certificate

75 €

75 €

Cholera vaccine

12 €

12 €

Other vaccines: MMR, Typhoid, Hepatitis A, PDT

0€

0€

250 €

250 €

Antimalarial tablets (Malarone)
Subtotal Health

327 €

327 €

OTHER
Unforeseen needs
Subtotal Other
TOTAL

500 €

0€
500 €

0€

5,337 €

2,827 €
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Appendix III - How to build a quadcopter (extract)

The battery provided had a connector that
couldn’t be plugged to any other element we
had.

Power connector from the
battery removed

The workaround for this consisted on cutting
the connector and soldering a new one that
could be plugged with the rest of the circuit.
Each of the cables is connected to one
individual XT-90 connector available in order
to divide the current. [This turned out to be
over engineered as one XT-90 could have
handled the current loads, as indicated by

Battery with the new XT-90 power connectors

Ivan.]

Wiring harness
We need to build a wiring harness to
distribute the power from the battery to the
four motors.
The materials needed for this operation are
several pieces of audio cable: 1 for each

Diagram showing
the XT-90
connectors, the
wiring harness, and
the connections
below towards the
motors.

motor, and 2 to connect with the battery.
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We need to solder together all the ends of the
cables. Then a heat shrink plastic tube will

Wiring harness after
soldering and placing the
heat sink plastic tube

cover them.

Power module connectors
The power module serves as a power source
for the APM and it allows us to read the
current and voltage levels from the battery.
The ESCs instead, control the power going to
the motors based on inputs from the APM.

This graph show the position of the power
module.

It links the battery with the wiring harness. We
need to build connectors for it.

Speed controllers connectors
The next step is soldering connectors to the
speed controllers following the diagram
below. Each speed controller will carry one
XT-90 to be connected to the wiring frame,
and one Molex to be connected to the motors.

Diagram showing the planned connectors
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Appendix IV - Field interviews (extract)
Interview #2 Date: 18/06/2014
Interviewer: Heather Agyepong: HA
Interviewer: Raphael Font: RF
Informant 1: I1
Informant 2: I2
Informant 3: I3
Informant 4: I4
Informant Wolfgang Ampem: WA
[...]
RF: So the first question, do you have family here?
I1: No we are all travelling here we don't have family but some of our brothers are here
RF: Do you have brothers?
I1: Yes, Ok. Some are our brothers but some brothers are not here
RF: Where are they?
I1: They are in north
RF: Are they in Tamale?
I1: Yes, they are in Tamale
RF: OK
RF: Yeah so we want to know if you have family here?
WA: If you have family here like brothers and sisters?
RF: Here, in this place?
I2: I do not get the family for a year. I'm from north, where my mother and father are but for here
I don't get family.
WA: Do you have family here?
I3: Yes, my wife is here and child, all stay here.
WA: Which part of here?
I3: Here, Agbogbloshie. Me and them dey here.
WA: Do you have family here?
I4: No
[...]
HA: How do you feel about Westerners coming to interview you like this, how do you feel about
it?
WA: She said how do you feel about people like one example is Anane, Anane and the rest
bringing White people to come here to interview you, how do you people feel about it?
I1: Ok. The White people also come, they will come here and say they will give you job, they will
just organise you with something. Sitting down explaining to them, they tell us to explain
everything to them and they will write it and go. They no gon come back. So they just come and
tell you story and go.
HA: What would they say?
I1: Ok, they can say come here and say they need to help us because some of you people say
if you get job here you will work or if you get job in north you will work and they go write and say
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they go help you. You go explain to them but when they dey go they will not come back again.
So they are not doing what…
HA: So you 're angry? Are you angry?
I1: So, yes. If someone come like the way you people come and say that we should explain to
you, like our younger brother here (Wolfgang) that's why we are sitting here explaining. If you
are not him and you come we are not
HA: Not going to talk?
I1: Yes. Our people gon drive you away they will say you have been giving them stories and
they are not doing that, so yes, that is it.
I3: This man be good person (Wolfgang) because of the way he talks he be good person. The
White person, the white people who come here we don't want make them come. They don't
want us to go front they want us to go back. They don't want to help us, that's why everyone
says they are joas (lier and fool). This man is good man, that's why.
HA: What would they ask, what would they ask you?
WA: Like what do they ask you when they come here?
I3: When they come here they lie us oh. They don't tell us anything. They be pictures, they take
them.
WA: You know that Ghanaians they actually bring them, so you have to be able to answer.
I3: The white man plus that Dagomba people, them all they be jooans. Them all they don't want
a person to go front.
WA: Jooan. A Jooan over here is somebody that's a liar, a deceit. A Jooan is a fool. Because
they think they are fooling them. You see the black people bring. Anane and the rest think that
they are fooling them but they are Jooans, means that they are deceit, they are fools and the
rest.
I3: You be good person oh.
[..]
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Appendix V - In the news
“A trip to the computers’ cemetery” is the title of this news piece by the local press in Asturias
about this research project (in Spanish).

“
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