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“A great deal of transnational policy and associated
research concerning African natural resource use has
explored opportunities for reshaping patterns of governance
to influence and improve the management of environmental
resources. However, such aspirations must contend with an
inverse process: how transnational engagement with
environmental resources is influencing patterns of
governance and local resource management.
Nowhere has this been clearer than in the Democratic
Republic of the Congo, whose rubber supported the car
revolution, whose uranium supported the nuclear revolution,
and whose cobalt and tantalum now support the
technological revolution.” (Fairhead 2002, 1)
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Abstract
Protected areas in eastern DRC are positioned at violent frontiers where conservation, conflict
and coltan extraction overlap. While the link between conflict and coltan has been thoroughly
investigated, relatively little work has examined how conservation and coltan extraction
interact. This is problematic given coltan mining’s negative impacts on biodiversity and the
environment. Rising demand, due to the metal’s application in a wide range of electronic
devices, has serious implications for the primary source of coltan, namely eastern DRC. This
research thus aimed to investigate what different actors are contributing to reducing the
environmental impacts of coltan mining in protected areas in eastern DRC. The research was
conducted using both value chain governance and the small wins framework theory. The coltan
value chain was mapped using value chain analysis and stakeholder mapping. Positive
initiatives, combating environmental degradation in protected areas, were then identified
throughout the coltan value chain using the small wins framework. This research is qualitative
in nature and included both primary and secondary data. In total, 25 semi-structured interviews
were conducted with varying actors, identified through stakeholder mapping. The interview
questions were formulated using the small win framework indicators. A literature review was
employed for secondary data. The research illustrates that a significant level of coltan mining
still occurs within protected areas in eastern DRC. The environmental impacts of these mining
activities are substantial including loss of forest cover and declines in biodiversity. Nine
positive initiatives addressing these environmental issues were identified along the coltan value
chain. A range of actors across different scales are involved with these initiatives. However, it
also found that most debates and initiatives are still focused on the link between coltan and
conflict. This research illustrates the need to recognize that actions concerning coltan need to
include a more environmental perspective in order to address current risks in the region and
move the sector towards a more positive future.
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1. Introduction
Conservation and coltan are uneasy bedpartners. Protected areas in eastern DRC are positioned
at violent frontiers where conservation, conflict and coltan extraction overlap. Conservation is
concerned with preserving renewable resources above ground whereas coltan extraction is
focused on extracting a non-renewable resource from below ground (F. O. L. Simpson and
Zirhumana 2021). Despite this, in eastern DRC these two processes have a history, and most
likely a future, of overlapping (Chevallier 2015; Spira et al. 2019). Coltan mining has been
known to occur illegally within the unique protected areas in eastern DRC causing severely
negative impacts on the biodiversity and environment. Coltan mining has been linked to
deforestation, soil erosion, degrading land quality and loss of biodiversity (Jaillon et al. 2019;
Schütte 2021) . At particular risk due to the high number of coltan deposits are Kahuzi-Biega
National Park and Itombwe Nature Reserve. Each of these contains rare and unique
ecosystems, are high in biodiversity and are sensitive to human interference (Schure et al.
2011).
Despite its negative environmental impacts, coltan has revolutionised modern day life. Coltan
is the colloquial name for columbium-tantalite, from which tantalum is extracted. Tantalum is
a useful metal, being resistant to high heat and corrosion, but what matters most to the
electronics are its lightweight quality and high-class conductor abilities. These qualities lend
itself to many modern-day applications including medical devices, automotive parts, and
optical lenses. Its primary use, however, is as a high-performance capacitator in electronic
devices meaning it can be found in mobile phones, computers, and game consoles (McBain
2019; Usanov et al. 2013). Companies using coltan include giants such as Samsung, Google,
Nokia, Apple and Microsoft (Ayres 2012a). Both the European Union and the United States
have classified tantalum as a critical raw material due to its technological applications and the
potential ramifications of supply chain disruptions (European Commission 2017; Schulz et al.
2018; Schütte and Näher 2020). Due to its unique properties coltan is now a key enabler of our
digital society, and with few alternatives available, demand for it is steadily increasing (Schütte
2021).
This rising demand has serious implications for the largest area where coltan is produced,
namely eastern DRC. The DRC contains substantial resources of coltan and has been the
world’s leading producer of coltan since 2009. Between 2013 and 2018, eastern DRC’s coltan
production accounted for more than half of the global coltan output (Schütte and Näher 2020).
The coltan industry employs 300 000 people in the DRC (Usanov et al. 2013). Although data
varies, between 60-80% of the world’s coltan is estimated to be found in eastern DRC with
main deposits located in the provinces of North and South Kivu (J. H. Smith 2011). Typically,
coltan mining in eastern DRC is artisanal which is where mining is done on a small-scale and
without advanced technology and tools (Spira et al. 2019; Usanov et al. 2013). Artisanal and
small scale mining contributed an estimated 64% to global coltan production (Schütte and
Näher 2020). Coltan has been embroiled in local and international conflict in the region and
falls under the category of conflict minerals. In Eastern DRC, conflict minerals gained
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notoriety as they were believed to fuel the long-standing Congo Wars and were linked with
human rights abuses, money laundering and other illicit activities. At its height 70% of coltan
production in eastern DRC was directly supervised by armed groups (UN Security Council
2003). Many armed groups use the profits from coltan mining to finance their activities. Armed
groups are prone to be present in protected areas as these provide cover for them to hide and
continue mining (Marks and Mash 2007; Trogisch and Fletcher 2020). While national and
international measures were taken to try and break the link between coltan and conflict in
eastern DRC none have been particularly successful.
Breaking this link is especially challenging given the fragility of the DRC state. The country
has a longstanding history of conflict and a difficult colonial history. Eastern DRC was at the
heart of the two more recent Congo Wars. More people have died in this protracted conflict
than in any war since World War II with over five million causalities being recorded
(Mwakikagile 2009; J. H. Smith 2011; Usanov et al. 2013). As a result of the conflict, there
currently over four million internally displaced people of which the majority reside in eastern
DRC (Jaillon et al. 2019). The DRC is often cited as an example of the fragile state because it
has lost control over part of its territory, fails to offer decent public services to citizens and has
a malfunctioning administration (J. (Ed. . Cuvelier 2010). Eastern DRC is an area over which
the central government has limited control. However, this does not mean there are no forms of
governance. Actors throughout the coltan supply chain adjust and operate against the backdrop
of state fragility.
Despite this, there have been formal efforts to regulate the coltan supply chain. Growing
international concerns over coltan extraction and trade contributing to human rights violations
and conflict financing led to new US, the Dodd Frank Act, and EU legislation (European
Commission 2017; Schulz et al. 2018). These legislations are focused on due diligence,
transparency, and traceability in the coltan supply chain. They require companies to provide
information on their supply chains and outline how they identify risks in their supply chains
and how they act upon them. Guidelines on how to comply with these legislations are outlined
in the extensively used but voluntary OECD Due Diligence Guidance for Responsible Supply
Chains of Minerals from Conflict-Affected and High-Risk Areas. However, companies are
ultimately responsible for their own due diligence (Postma and Geenen 2020). Non-state
mineral traceability and due diligence programs can aid companies in to comply with these
legislations.
This research recognizes coltan and the surrounding issues in eastern DRC as a ‘wicked
problem.’ It is an intangible matter which involves a large range of actors, on different scales,
with conflicting interests and transcends national borders and policy domains. As of yet, it has
confounded actors attempting to solve it. In the context of the fragile state of DRC today’s
solutions turn out to be tomorrow’s problems (Termeer and Dewulf 2019). This serves to make
the issues seem unsolvable. As traditional interventions and policies have failed, innovative
solutions are required for change. Understanding and connecting the small positive steps which
are being taken throughout the coltan supply chain is one such innovative approach. Catalysing
these small wins into larger change and positive policy action can help move the coltan sector
8

towards a more positive future. The small wins framework will guide this research. In the face
of growing worldwide demand of electronic devices containing coltan, finding pathways
towards a more positive future has become even more urgent
While much attention has thus been focused on the link between minerals, conflict and human
rights abuses in the DRC, coltan mining has also been known to occur in and around protected
areas in eastern Congo (Ayres 2012b; Lalji 2007; Montague 2002; Usanov et al. 2013).
Research on this topic has either focused on conservation or coltan extraction. Relatively little
work has examined how conservation and coltan extraction interact and overlap. This oversight
is surprising given the impacts of the ‘extraction-conservation nexus’ on the dynamics in the
region and livelihoods of many Congolese. In addition to this, much of the literature and
previous research is focused on the problems in the coltan supply chain. Almost no literature
exists which investigates positive developments in the industry. Thus, this research addresses
the following research questions and sub-questions:
What can different actors contribute to reducing the environmental impacts of coltan mining
in protected areas in eastern DRC?
1. Who are the actors involved in eastern DRC’s coltan mining?
2. What are the environmental impacts of coltan mining in protected areas?
3. What type of small wins have been achieved by different actors in the DRC’s coltan
context?
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2. Theoretical Framework
The theoretical framework is based on two main theories: wicked problems with small wins
and global value chain governance. Wicked problems with small wins form the basis of the
theoretical framework with global value chain governance being used as a tool to investigate
the actors in the coltan value chain. Figure 1 below demonstrates this relationship.

2.1 Wicked Problems and Small

Wins
Small Wins
Wicked
Increasingly,
contemporary
Framework
Problems
environmental problems are being
framed as wicked problems
(Termeer, Dewulf, and Biesbroek
2019). These wicked problems are
characterized by the fact that they
confound society, policy actors and
existing
institutional
regimes
Global Value
(Termeer, Dewulf, and Biesbroek
Chain
2019). The discourse surrounding
Governance
wicked
problems,
and
the
complexity they involve, emerged in
Figure 1. Relationship between Theories used
the late 1960s in response to the
in the Theoretical Framework
linear and rational assumptions used
in governance and policy (Head 2008; Rittel and Webber 1973; Termeer, Dewulf, and
Biesbroek 2019). The debate about wicked problems was intricately linked to debates about
what the ideal role of the government was in a wide range of major issues (Head and Alford
2015). The wicked problem concept has since gone on to become rooted in a wide array of
research fields including those related to environmental issues (Termeer, Dewulf, and
Biesbroek 2019). This section will start by introducing the concept of wicked problems. It will
then move on to discuss the analytical tool of small wins, posit why this is a good theory for
this case and end with a criticisms of the theory.

Governance issues have been increasingly addressed and illustrated by using the concept of
wicked problems (Termeer and Dewulf 2019). Wicked problems are those which seem
incomprehensible and without solution (Churchman 1967; Head and Alford 2015; Rittel and
Webber 1973). They are often ill-defined and continually in flux, involve a large range of actors
at different scales, with conflicting interests and transcend national borders and policy domains
(Termeer and Dewulf 2019; Termeer, Dewulf, and Biesbroek 2019). Wicked problems are
often so complex and interconnected that the impacts of certain measures and interventions are
difficult to predict. This has led to the problem that “today’s solutions often turn out to be
tomorrow’s problems” (Termeer and Dewulf 2019, 288).
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Leading thinkers in the wicked problem arena are Rittel and Webber who wrote a foundational
article with ten claims about wicked problems which can be applied to the issue of coltan
mining in eastern DRC (Rittel and Webber 1973). The first claim is “there is no definitive
formulation of a wicked problem” (Rittel and Webber 1973, 161). Wicked problems are
difficult to define since they are often connected to many issues, there is limited knowledge,
and it is difficult to frame the overarching problem. In the case of coltan in eastern DRC, the
problem could be formulated in many different ways and each formulation would lead to a
different solution. For example, the focus could be on the links between coltan and conflict,
coltan and poverty or coltan and corruption. Each formulation of the problem also implies the
direction of the solution. This feature also makes it difficult to gage whether wicked problems
have been solved as they “have no stopping rule” (Rittel and Webber 1973, 162). Wicked
problems are not binary and due to their complex nature, are interconnected with many other
issues which makes testing solutions difficult. In the case of coltan, there could be successes
in terms of conflict, but this might not resolve issues such as certification and corruption. It is
thus difficult to gage whether a solution has been reached. This makes solving wicked problems
ambiguous and makes it so that there are no “true or false solutions, but good or bad” (Rittel
and Webber 1973, 162). A true answer can be found for a broken tap, where this would have
to be repaired in order to work again. For wicked problems however, there are no true or false
solutions only solutions which are good, because they had positive effect, or bad, because they
had a negative effect.
Furthermore, there “is no immediate or ultimate test for solutions” (Rittel & Webber, 1973, p.
163). In eastern DRC, interventions do not immediately show results as the solutions create
ripples in a complex environment and the real effects take time. This is made even more
difficult because “all attempts to solutions have effects that may not be reversible or
forgettable” (Rittel & Webber, 1973, p. 163). Interventions in the context of the politically
unstable DRC often leave permanent traces. They often shift fragile power relations which
cannot be undone later. Additionally wicked problems “have no clear solution, and perhaps not
even a set of possible solutions” (Rittel & Webber, 1973, p. 164). This sixth claim
acknowledges that there are many different solutions, and it is difficult gage when to halt
brainstorming new solutions. This is partly because “every wicked problem is essentially
unique” (Rittel and Webber 1973, 165) In the case of coltan in eastern DRC, a standard
approach to mineral certification would not be applicable as the issue is set in the politically
unstable context of eastern DRC. Wicked problems often have different layers and can seem
connected to a long chain of issues as “every wicked problem may be a symptom of another
problem” (Rittel & Webber, 1973, p. 165). Forced labour within the coltan supply chain could
be a symptom of inadequate certification, poverty, and conflict within eastern DRC. This also
means that there are “multiple explanations for the wicked problem” as it depends on which
layer of the problem people are confronted with (Rittel and Webber 1973, 166). The last claim
is that policymakers dealing with wicked problems have “no right to be wrong” (Rittel and
Webber 1973, 167) Although the coltan issue in eastern DRC is complex, unpredictable and
unprecedented, people confronting this issue have a responsibility to think about the
consequences of their interventions as they can have such devastating consequences including
spikes in violence.
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The coltan industry in the DRC thus has many of the characteristics of a wicked problem. It
adheres to the ten claims made above by Rittel and Webber. The framework of wicked
problems shall be incorporated at the basis of this research by recognizing coltan in the DRC
as a wicked problem. The wicked problem theory is therefore employed to situate the
background dynamics in eastern DRC which is expanded upon in chapter 4. Recognising coltan
as a wicked problem legitimises the use of the small wins framework which will be elaborated
on in the following paragraph.
There is growing consensus that wicked problems inevitably have imperfect solutions
(Bannink and Trommel 2019; Noordegraaf et al. 2019; Termeer and Dewulf 2019). One of the
ways forward are partial solutions which in this research will be known as small wins (Termeer,
Dewulf, and Biesbroek 2019). The small wins framework can be used as a tool to tackle wicked
problems. The small wins framework embraces and respects the complexity of wicked
problems. It does not attempt to find a silver bullet solution but rather focusses on small wins
which are ‘concrete, completed, implemented outcomes of moderate importance’ (Weick,
1984, p. 44). The small wins framework moves past the issues of paralysis and overestimation
from which wicked problems often suffer. The overwhelming complexity of wicked problems
can paralyze actors from taking action yet on the other hand actors overestimate their ability to
solve the issue and promise to deliver outcomes far beyond what is feasible (Termeer and
Dewulf 2019). In addition to this, the small wins framework moves beyond the evaluation
paradox. Wicked problems have no stopping rule, which means it is not clear when the problem
has been dealt with satisfactorily as there are so many intermixing components to the issue and
the solution can always be better and solve more. On the other hand, actors need to judge their
strategies in order to evaluate them. This contradiction is the evaluation paradox from which
many wicked problems suffer.
The evaluation paradox is one of the biggest obstacles to solving wicked problems. Both
problem and solution definitions can cause friction as the wide array of actors involved in
wicked problems all have conflicting interests and views. The pluralistic world involved in
wicked problem causes difficulties to the standard success and failure rhetoric of other policy
interventions. The interconnected nature of wicked problems often leads to unanticipated sideeffects made more complicated by time lag and temporal disconnect. In addition to this,
fragmented governance in the context of wicked problems means there is no actor with
complete oversight of the situation and the interventions. Thus, linear-rational intervention
methods are not applicable in the context of wicked problems as they “do not account for
typical wicked problem challenges such as examination of multiple frames, conflicting goals,
changing priorities, problematic attributions, uncertain solutions, constantly evolving problems
and time and scale disconnects” (Termeer and Dewulf 2019, 301)
The small wins framework consists of four main steps. Firstly, a provocative ambition is
identified in order mobilize action. In order not to paralyze people, the provocative ambition
should be duly considered with the appropriate focus. Next, small wins are identified and
valued whereafter the propelling mechanisms are analysed in order to evaluate whether the
right mechanisms have been activated in order to accumulate transformative change. The last
12

step involves organizing the results from this analysis to feed back into the policy process
where they constitute new small wins. These steps will be utilised to answer sub-question 3,
by operationalising the small wins framework and conducting semi-structured interviews with
actors identified throughout the coltan value chain.
While the small wins framework is posited as a promising means of making progress for
wicked problems, there are some who criticize the method. It has been suggested that small
wins is a method which enables cherry picking (Head 2008; Rittel and Webber 1973). By this
they mean that pursuing change through small steps enables changemakers to choose the
easiest elements or the lowest hanging fruit and that this strategy will not enable change.
However, this criticism comes from an episodic change perspective. In a continuous change
perspective, tackling smaller issues is seen as conducive to change as it plants the seeds for
larger transformation (Termeer and Dewulf 2019). Additionally, this research will ensure
cherry-picking does not occur by including actors from all parts of the coltan value chain.

2.2 Global Value Chain Governance
International trade has undergone a significant transformation the past several decades (Gereffi,
Humphrey, and Sturgeon 2005; Kano 2018). Two important new features are the globalization
of production and trade and the vertical disintegration of transnational corporations. The
globalization of production and trade refers to the geographic spread of activities across
national boundaries and implies the functional integration and coordination of the
internationally dispersed activities (Dicken 2003). The vertical disintegration of transnational
corporations points to the production process being broken down into separate corporations.
The starting point for understanding these changes are value chains. A value chain is “the
process by which technology is combined with material and labor inputs, and then processed
inputs are assembled, marketed, and distributed. A single firm may consist of only one link in
this process, or it may be extensively vertically integrated” (Kogut 1985, 15). As value chains
became increasingly internationally dispersed and fragmented, global value chain research
became increasingly common to deal with the disaggregated and geographically dispersed
value chains of corporations (Havice and Campling 2017).
Global value chain governance refers to “the inter-firm relationships and institutional
mechanisms through which non-market coordination of activities in the chain take place
(Humphrey & Schmitz, 2001, p. 2). The coordination of activities is often achieved through
setting and enforcing product and process parameters which actors in the chain must operate
under. Governance can be exercised in different ways and different parts of the same chain can
be governed in different ways.
Global value chain governance was deemed the appropriate approach in the DRC due to the
continued absence of formal state authority in eastern DRC. Local policy relies on formal
bureaucratic and state legitimacy. In eastern DRC, the state has largely withdrawn and counts
little legitimacy, Governance of the region has been taken over by traditional chiefs, warlods
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and illegal militia (Humphreys, de la Sierra, and Van der Windt 2019). The continued absence
of formal state authority implies that relying on the policy process to bring about change in
Eastern DRC will be futile since they have little power to exert over the region (Autesserre
2007).
Given the weakness of formal governance processes anywhere in DRC, but especially in the
east, it is imperative to look at other options. One of these includes looking at non-state,
governance, also known as market mechanisms and initiatives. Market actors and initiatives
have increasingly been operating environmental governance regimes/arrangements especially
in contexts where state capacity to govern and regulate is weak but also where market actors
have considerable power (Jepson, Ladle, and Sujatnika 2011). Value chains analysis is a useful
tool in the age of globalization which aims to understand these internationally dispersed
activities (Kaplinsky 2004a). The question of how to participate in global processes in a
sustainable manner, economically, socially and environmentally, is one which faces many
industries (Kaplinsky 2000). Value chain mapping has been said to be essential for
transforming a sector towards a more positive environment future (Chofreh et al. 2019). It
provides a tool to map the value chain but also to investigate which actors along the chain hold
the power to create positive change through their market influence (Kaplinsky 2000, 2004b).
Value chain analysis will be applied through mapping the coltan value chain and stakeholders.
Comprehensive understanding of the complex value chain is needed in order to implement
effective interventions. Value chain analysis will also allow for the identification of key control
points and reveal important actors, meaning actors with power to implement change, in the
coltan chain (Rushton et al. 2005). Value chain analysis will reveal institutions which
coordinate interactions between actors in the value chain. Thus, understanding of the value
chain will make it easier to identify small wins and gage their impact and assess where small
wins could be most successful.

Sub-Question Number
1

2

Overview Theoretical Framework
Sub-Question Content
Theoretical Framework
Applied
Who are the actors involved
Global Value Chain
in eastern DRC’s coltan
Governance
mining?
What are the environmental
impacts of coltan mining in
protected areas?

3

What type of small wins have
been achieved by different
actors in the DRC’s coltan
context?

Small Wins Framework

Table 1. Overview Theoretical Framework
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3. Methodology
In order to answer the research question, the small wins framework will be used to study how
different actors can contribute to reducing the environmental impacts of coltan mining in PAs
in eastern DRC. To identify actors for interviewing and understand the relationship between
coltan actors, value chain analysis and stakeholder mapping will be conducted. This section
outlines the methodology employed in this research and will cover the research design, value
chain and stakeholder mapping, data collection, data analysis and ethics.

3.1 Research Design
The research takes a qualitative approach to investigate the issue of coltan mining in PAs.
Qualitative research aims to understand human experiences through which behaviours and
interactions in specific contexts can be understood (Fossey et al. 2002; Silverman 2020).
Interviews and focus groups are widely accepted as being mediums through which the
researcher can gain access to the human experience (Silverman 2020). In addition to this, this
qualitative study adopts an abductive research design which is a method which incorporates
both inductive and deductive approaches (Dubois and Gadde 2002). The abductive research
process starts with understanding theory whereafter results are gathered in the field which are
then linked back to the theory (Ong 2012). In this research, existing theory was applied to
construct the theoretical framework, findings were gathered in the field, and these were then
used to update and improve the
Context: eastern DRC
framework.
Furthermore,
this
research
consist of an embedded, singlecase design (Yin 2011). A case
study design is “a form of inquiry
that elevates a view of life in its
complexity” (Thomas 2021, 3). It
studies the phenomenon in its
real-life context which allows for
deeper understanding of complex
social interactions (Odusanya et
al. 2021; Yin 2011). Specifically,
this research approach analyses
the overall picture of a case by
exploring two or more individual
embedded units of analysis
(Odusanya et al. 2021). To do
this, sub-units are identified
within the case and the context
and the results are later merged to

Embedded
unit of analysis
Actor group 1

Embedded
unit of analysis
Actor group 2

Case:
Coltan
Mining in
Protected
Areas

Embedded
unit of analysis
Actor group n

Figure 2. Embedded, single-case study design of this research (adapted from
Yin, 2011)
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produce a complete picture of the topic (Rowley 2002). In this case, the context is eastern DRC,
and the case is coltan mining in PAs as is illustrated by figure 2 above. Since there are many
different actors involved with, and affected by, the coltan value chain, multiple units of analysis
are present. These multiple embedded units of analysis within the eastern DRC’s context allow
for multiple perspectives to be included in the study which offer a balanced and nuanced view.

3.2 Value Chain Analysis
Identifying the actors involved with the coltan trade in eastern DRC was a key step in the
research for which value chain analysis was employed. The value chain analysis included value
chain and stakeholder mapping. Together, these methods uncovered the embedded units of
analysis and provided a visual overview of the important players in eastern DRC’s coltan
context. Furthermore, the history and the regulation of the DRC’s coltan trade were outlined in
order to describe the context in which the value chain exists.
Value chain mapping visually illustrates the various steps through which coltan passes from
the mine to the customer. In doing so, it disaggregates and explains the steps and promotes
transparency. This transparency allows for the identification and allocation of responsibility as
it shows which actors control and enforce certain steps throughout the value chain. This means
that the value chain also highlights power and power relations as it is shown. Part of these
power relations is how economic revenues are shared across the value chain. The aim was to
include how the revenues were spread across the entirety of the coltan value chain. However,
the revenue distribution could only be found for the upstream portion of the value chain, or the
portion of the value chain within the DRC. The fact that this information is so inaccessible
again highlights the lack of transparency within the sector (McBain 2019; Usanov et al. 2013).
As the research does not solely focus on the coltan value chain, further mapping had to be
conducted. This was done in the form of stakeholder mapping, which enabled all embedded
units of analysis to be displayed on one map. The stakeholder map includes protected areas,
scholars, activists and the ICCN, the governmental agency responsible for managing the
protected areas in the DRC, as additional actors. These actors are not directly involved with
the coltan value chain but, due to the flow of coltan from protected areas, fall under the scope
of the research. Specifically, the stakeholder map was instrumental in identifying key actors
for interviews. Furthermore, the role of actors was elaborated on in a table by means of a
literature review.
The value chain map, stakeholder map and actor role table were produced through a literature
review, including both academic and more grey sources of literature, and furthermore through
a snowballing technique during interviews with previously identified actors. Grey literature
was incorporated into the process as the coltan industry is murky and not all actors are very
clearly known (McBain 2019; Schütte and Näher 2020; Usanov et al. 2013). The snowballing
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technique during interviews was deemed appropriate as relevant actors within the field tend to
know one another and are able to share their knowledge of the coltan value chain clearly.
The history and regulation of the DRC’s coltan trade were also produced through a literature
review and similarly included both academic and more grey sources of literature. The grey
literature was again justified as the coltan industry is murky and data is not widely available.
These sections also incorporated interview results from research participants.

3.3 Data Collection
The data collected for this research included both primary and secondary data. This research
primarily relies on the results generated by its primary techniques as secondary data was scarce
as is elaborated on in the following sections. In this approach, the research also aimed to
generate new results and findings which might contribute to positive action in the sector. In
addition, a general literature review was done to understand the context within the DRC.

3.3.1 Primary
In order to answer the research question, extensive qualitative primary data was collected in
line with the study’s embedded nature. This occurred in the form of interviews with actors
identified through value chain analysis. Specifically, the stakeholder map was instrumental in
identifying key actors for interviews. The interview technique was chosen over questionnaires,
or any other qualitative technique, as they reveal more in-depth information around the topic
(McNamara 1999). In addition, interviews were deemed the easiest format for interviewees to
respond in order to achieve the highest response and participation rate.
Selection and contact of candidates to interview was done using a variety methods. The initial
selection of candidates was done using the value chain analysis. Pre-drafted contact emails
(ANNEX) were sent out to individuals and organizations in every step of the value chain and
regulatory organizations. While emails were the initial form of contact, a follow-up phone call
was performed two days after the email was sent to speed up reactions. In total, 193
organizations and companies and 101 individuals were contacted. However, contacting actors
directly involved in the coltan value chain proved to be much more difficult than anticipated.
The coltan industry has a reputation for being murky and secretive and since it has been subject
to much scrutiny and criticism it has become even more closed (Usanov et al. 2013). In addition
to this, many of the actors were in geographically remote areas often with unreliable internet
and phone connection. Different approaches were devised to contact certain actor groups. For
organizations and people on the ground in the DRC, which include for example miners, mines,
government agencies and activists, it was often much easier to get telephone details. First
contact was then made via a direct call, and WhatsApp was used for further communications
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as these more informal ways of contact generated better responses. For companies and
organizations, employees were searched on LinkedIn and sent personalised messages.
A snowballing technique was employed to gain access to more elusive actor groups.
Snowballing entails asking interviewees who else they recommend to contact, especially in
their own group of contacts (Myers and Newman 2007; Streeton, Cooke, and Campbell 2004).
This technique was deemed appropriate in this research as many of the actors were difficult to
contact. Utilising the network of interviewees was often a useful way to gain the trust of new
participants in this inaccessible sector. However, the snowballing technique also has its
drawbacks as it increased the risk of selection bias in the study where the sample does not
encompass enough diversity in perspectives. This can lead to distorted results where only some
ideas in the sector are illuminated. To combat this, efforts were made to contact actors from
every step in the value chain and from each stakeholder group either through the snowballing
technique or by phone or email. These efforts strove to minimise selection bias and incorporate
as many perspectives as possible on the research topic.
Ultimately 25 online interviews were conducted with a wide range of different actors being
included in the study. The interviews lasted from an hour to an hour and a half and were all
conducted online due to the geographical remoteness of the study area and the COVID
pandemic. In terms of language, most of the interviews were conducted in English with one
interview conducted in French. This was done through the support of a translator. Of the 16
stakeholder groups identified, 10 were interviewed. Figure 3 below illustrates the interviewed
stakeholder groups. For the actor groups who could not be included, midstream companies,
armed groups, ICCN, Ministry of Mines, iTSCi and local communities, an effort was made to
understand their perspectives by asking other participants to share their knowledge of them.
For example, upstream companies provided valuable insights into the workings and
perspectives of midstream companies. Downstream companies provided their understanding
of iTSCi, and NGOs and protected area staff generated knowledge of local communities. While
not ideal that these actors were not involved, they were extensively discussed with other
participants to still gain a deep understanding of their situation and views. For the triangulation
of data, more than one interview was sought per actor group. Triangulation increases the
credibility of the findings and ensures evidence can be corroborated (Hastings and Salkind
2013). Interviews with participants were held until most of the stakeholders had been included
and data saturation had been reached where similar topics were being discussed by participants.
Through these means a large range of participants was included in the study in order to generate
new knowledge and gain a holistic understanding of the coltan sector in eastern DRC. In order
to encourage participation and protect participants from negative repercussions, participants
were anonymized and given identification tags as illustrated below in table 2. The reasons
behind this are elaborated on in section 3.5.
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Overview of Interviewed Stakeholders
Stakeholder Group
Number of
Identification
Representatives
Supply Chain
Downstream
2
Downstream Company 1
Downstream Company 2
Midstream
0
Upstream
3
Upstream Company 1
Upstream Company 2
Upstream Company 3
Certification
3
Certification 1
Certification 2
Certification 3
DRC Government
0
Armed Groups
0
Industry Groups
2
Industry Group 1
Industry Group 2
Source Country Government
1
SC Government
Protected Areas
1
Protected Area
Local Communities
0
NGOs
6
NGO 1
NGO 2
NGO 3
NGO 4
NGO 5
NGO 6
Research
Institutes
1
Institute 1
Academics
4
Academic 1
Academic 2
Academic 3
Academic 4
Authors
Author
Table 2 Overview of Interview Stakeholders with Identification Tag
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Figure 3. Stakeholder Map: Visualisation of the Stakeholders Interviewed in this Research (blue filled boxes)

Interviews were conducted in a semi-structured format using an interview guide. The semistructured format ensured that key topics were covered during the interview but also allowed
for adaptability and freedom throughout the conversation so that the respondent could elaborate
where they felt necessary. An interview guide was developed using the small wins framework
and its operationalization. The table 3 below shows how the interview guide corresponds to
the operationalization. The interview guide was adjusted for each interview. Specific questions
relating to the interviewees background and expertise were added. The questions were
formulated in an open-ended manner so as to encourage the participants to formulate their own
opinions. The interviews started with an introductory conversation where both researcher and
participant had the space to introduce themselves and ask questions. From there on the
interview guide was followed with room for questions on either side to be discussed as new
topics and information was discovered throughout the interview. Prompts were included for
the case that interviewees struggled to elaborate. The aim of these measures was to have indepth and extensive interviews that yielded thick description of the topics included and new
topics that arose throughout interviewing.
Interview Question Operationalisation
Variable

Characteristic

Interview Question

Small Wins

Concrete Outcomes

3.a.i or 3.b

In-Depth Changes

3.a.ii

Moderate Importance

3.a.iii

Positive Contribution to

2 and 3.a.i.2

Coltan Supply Chain and
Conservation
Have Overcome Resistance

3.a.iv and 5.c

and Barriers
Connection to Societal and

8

Corporate Change
Propelling Mechanisms

Energising

4

Learning by Doing

5

Logic of Attraction

6

Bandwagon

7

Coupling

8

Robustness

9

Table 3 Interview Question Operationalisation according to Small Wins Framework
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3.3.2 Secondary
Literature formed the basis of the secondary data collection. The method of literature review
was chosen as it contextualizes the situation in the DRC, determined what had already been
researched and aided in identifying relevant participants for interviews. Included literature.
Literature was also key in understanding the theories of small wins and wicked problems
through which the issue of coltan mining in PAs is analysed.
The secondary literature consisted of academic articles but also included more grey sources of
literature. Grey sources included news, publications from non-academic sources and reports
from varying agencies. The inclusion of these grey sources of literature was deemed
appropriate as there has been very little research in this area. That means that there were limited
academic articles available regarding this specific topic. In addition to this, information and
data on eastern DRC and its coltan industry is often scarce and unreliable with figures changing
depending on the publication. Therefore, interviews are used as the primary source of
information.

3.4 Data Analysis
To answer the research questions, the data was analysed by means of coding using the small
wins framework. This was performed for both primary and secondary sources of data. To
prepare for the data analysis phase, several steps had to be completed. For primary data, it was
essential to record the interviews. From these interviews transcripts were produced using the
otter.ai an automatic transcription service. These transcripts were then checked by watching
the recording and correcting the transcription where necessary. This step also helped to
familiarize the data. For the secondary data, relevant articles were selected using searches in
google and google scholar. Search terms included but were not limited to “coltan mining drc,”
“supply chain coltan drc,” “value chain coltan drc,” “coltan mining protected areas drc”
“conflict protected areas drc,” “coltan and gorillas,” “conflict minerals drc,” “coltan and
conflict drc,” “environmental impacts coltan drc.” Articles were then read through and added
to the data analysis file when relevant. In the end, 73 articles were selected and these articles
were then coded using the operationalization in table 4, table 5 or table 6 depending for which
topic the article was relevant.
Performing the data analysis was done through top-down and bottom-up coding using Atlas.ti.
Bottom-up coding was chosen in order to analyse larger patterns and infer possible synergies
between actors. Coding from a bottom-up manner is useful to identify entirely new patterns
and to avoid trying to fit answers into predetermined categories. Top-down coding relied on
the conceptual framework by using the small wins categories and indicators as shown below
in table 4, table 5 and table 6. Three steps were taken to apply the framework: 1) setting a
provocative ambition; 2) identifying and appreciating small wins; 3) activating mechanisms
through which small wins can accumulate in transformative change. The operationalization of
these steps is show in the tables below.
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These steps were applied through various means. The first step, setting a provocative ambition,
was done by means of a literature before the interviews started. The reason this was done by
means of a literature beforehand is because the provocative ambition represents a common goal
towards which all actors are contributing through their small wins and this helped structure the
interviews. The indicators, as indicated in table 4, were adapted from both Termeer’s papers
on small wins. (Termeer and Dewulf 2019; Termeer and Metze 2019)
Identifying a Provocative Ambition: Operationalisation
Characteristic

Represent a Desired Future

Help People Stay on Track
Without Hindering
Innovativeness

Stretch, Challenge, and Disrupt
the Status Quo

Grounded

Indicator

Contra-Indicator

Affirmative and bold framing;
imagination; gives a feeling of
meaning-fullness and purpose;
inspires to make it happen

Doom scenarios; emphasis on
what we don't want

Ambiguity; encouraging a
variety of actors and actions

Specified goals and targets;
specifying how to get there

Explicitly challenge common
assumptions and routines;
exciting but achievable

Disconnected from the current
situation

Real-life examples of the best
of current practice

Abstract language

Legend
Strikethrough Indicator removed
Red
Indicator added
Table 4 Operationalisation of Identifying a Provocative Ambition according to Small Wins Framework (Adapted from
Termeer & Dewulf, 2019; Termeer & Metze, 2019)

The second and third step, identifying and appreciating small wins and propelling mechanisms,
were done through interviews. Stakeholder groups were outlined, as illustrated on figure 3, and
based on this the interview participants were selected. Participants were then questioned about
small wins in their part of the coltan context using the operationalisation of the small wins
framework in table 5 and table 6 and using the interview questions as operationalised in table
3. The full interview guide can be found in the annex. Table 5 illustrates the indicators used to
identify small wins and table 6 illustrates the indicators used to identify the propelling
mechanisms. To make the framework relevant to the DRC’s coltan context certain
characteristics, indicators and contra-indicators were added or removed. These characteristics,
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indicators and contra-indicators were based on Termeer’s papers on small wins (Termeer and
Dewulf 2019; Termeer and Metze 2019).
Identifying Small Wins in the Coltan Supply Chain: Operationalisation
Characteristic

Indicator

Contra-Indicator

Concrete Outcomes

Visible results and lived
experiences; intermediate
results;

Promises and ideas only; gap
between policy and reality on
the ground

In-Depth Changes

Second- and third-order
change; radical new practices;
changed perceptions and way
of thinking; New actor groups
included

More of the same; quick wins;
low hanging fruits

Moderate Importance

Micro or local level;
Intermediate improvements;
Improvements at any level;
Improvements do not solve the
issue

Fixed best practices; large
scale

Positive contribution to Coltan
Supply Chain and
Conservation Efforts

Clear context specific narrative
of current and potential
contribution

No clue; small losses for many
actors; Negatively impacts
conservation; Negatively
impacts the coltan supply chain

Have Overcome Resistance
and Barriers

Have overcome technical,
logistical, financial and/or
regulative barriers

Technological innovations
only; societal innovation only

Connection to Societal and
Various modes of synergies
Corporate Change
Legend
Strikethrough Indicator removed
Red
Indicator added

Technological

Table 5 Identifying Small Wins in the DRC's Coltan Context Operationalisation (Adapted from Termeer & Dewulf, 2019;
Termeer & Metze, 2019)
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Propelling
Mechanisms
Energising

Learning by Doing

Logic of Attraction

Bandwagon

Coupling

Robustness

Propelling Mechanisms: Operationalisation
Indicators
Examples of Interventions to
Activate these Mechanisms
Energy and enthusiasm
Cherish enthusiasm
Increased commitment
Positive Framing
Increased trust
Empowerment
Prevent disqualification
More than one experiment
Room for experiments
Feedbacks guide new experiments
Communities of practice
Feedback is incorporated into
Improvisation
existing experiment
Tolerance for uncertainties and
Experimenting also continues after disappointments
disappointing and unexpected
outcomes
Visible success
Showing the positive evaluation of
Commitments of influential actors
small wins in acts (not just in words)
triggers crucial resources
Targeting in-side and new
Various communities know and
communities
value wins
Copying good practices
Highlighting and celebrating small
wins
Storytelling
Synergy with problems and aims
Organising new linkages
from other policy domains
Demolishing silos
Synergy between conservation and
coltan mining
Connections across scales
Too numerous
No premature termination of
Embedded in practices
initiatives
Internalised behavioural change
Go beyond framing small wins as
Non-stoppable
pilots
Significant scale and possibility to
Rearranging existing policies
up-scale
Institutionalization innovative
practices in formal regulations
Stability in favourable policies

Table 6 Identifying Propelling Mechanisms in the DRC's Coltan Context Operationalisation (Adapted from Termeer & Dewulf,
2019; Termeer & Metze, 2019)

For the fourth and final step, the small steps and their indicators were reviewed and links to
policy and recommendations for future small wins were made in the discussion.

3.5 Ethics
In the sensitive eastern DRC coltan environment, it was of high importance to ensure this
research was conducted ethically. Participants received a short description of the research via
mail or text depending on their preference which explained the research would be anonymized.
Before the interview, concerns and questions could be raised and these would be incorporated
into the interview and data handling. Informed consent was also acquired from participants.
While originally this had been planned in the format of a formal consent form, many
participants were contacted via WhatsApp and this was impractical. Informed consent was then
obtained orally before the interview. The participants were also sent the final edit of the
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research before it was published in order for them to approve and have the opportunity to
withdraw from the study if they so wished.
The research has a sensitive nature since coltan mining in protected areas in the DRC is illegal
and hence bears serious consequences. Researchers and research participants have faced
consequences such as arrests, harassment and legal action when voicing the criticism of
institutions and actors involved with the coltan supply chain (NGO 3 2021; Redford 2018). It
was therefore crucial to protect the participants of the study from possible repercussions. This
was done by anonymising participant responses. The data was anonymized from transcription
onwards and the recordings and following data were stored securely. Their identities were not
discussed with other participants unless otherwise agreed upon.
This study is innovative in nature and the small wins framework has not been employed for
previous studies of a similar nature. The small wins framework has previously been applied to
a case study of the transformation to a circular economy (Termeer and Metze 2019). However,
due to the unique context of Eastern DRC and the failure of previous interventions, innovative
thinking and solutions are needed. Wicked problems require creative solutions and thus this
new approach was chosen. The small wins framework approach is based on the two seminal
papers of Termeer & Dewulf 2019 and Termeer & Metze 2019 which serve as the foundation
for this research.
The data was collected over a period of six months to ensure enough time to map out important
actors, relevant small wins, synergies between actors and how these can be translated into
policy recommendations. The covid pandemic means there will be no travelling involved;
however, online meetings and interviews will enable the information needed for the research
to be obtained.
The scope of the research is the two eastern provinces of the DRC. There are five state run
national parks in the area. Two of these, Itombwe Nature Reserve and Kahuzi-Biega National
Park have to contend with the most coltan mining (Academic 1 2021; Academic 2 2021;
Protected Area 1 2021; F. O. L. Simpson and Pellegrini 2022; Spira et al. 2019). These parks
were thus the main focus of the research as this is where coltan and conservation overlap the
most.
With the small wins framework this paper thus aims to address how actors may reduce the
environmental impact of coltan mining in Eastern DRC. Firstly, a background chapter
describes relevant contextual information. To do this, the paper will be structured into three
main chapters each guided by one sub-question.
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Overview of Methodology
SubSub-Question Content
Theoretical
Question
Framework
Number
Applied
1
What
are
the
environmental impacts of
coltan mining in protected
areas?

Tool

2

Who are the actors
involved in eastern DRC’s
coltan mining?

Global Value
Chain
Governance

Value Chain
Analysis

3

What type of small wins
have been achieved by
different actors in the
DRC’s coltan context?
How can these small wins
be synergized and fed back
into the policy process?

Small Wins
Framework

Operationalised
Framework
(Table 4, Table
5, Table 6)

4

Small Wins
Framework

Data
Collected
Literature
Review and
SemiStructured
Interviews
Literature
Review and
SemiStructured
Interviews
Literature
and SemiStructured
Interviews
SemiStructured
Interviews

Table 7 Overview of Methodology
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4. Background: An Introduction to the DRC
This section is a literature review which describes the context in the DRC in which the coltan
value chain operates. It covers the geography, history, governance structures and conservation
in the DRC.

4.1 Geography
The Democratic Republic of Congo is located centrally within the African continent. (Gondola
2002; McColl 2014). It is the second largest country on the African continent and shares its
borders with nine other countries (Smoes 2012). Its size is comparative with that of Western
Europe (Ogunnoiki 2019). The eastern part of the DRC is the most rugged as it is the highland
region dotted with mountain chains. The east is bounded on the east by the Great Rift Valley
with average altitudes of 3350 meters above sea level. A constellation of lakes including Lake
Albert, Lake Edward, Lake Kivu, Lake Tanganyika and Lake Mweru form the eastern borders
with Rwanda, Burundi, Tanzania and Zambia (Gondola 2002).
The DRC has an ethnically diverse population currently estimated at 89.56 million (World
Bank 2022). Its natural increase rate is among the highest in the world with more than twofifths of the population younger than age 15. On the other hand, a very small percentage of the
population is 60 or older due to low life expectancy. More than 200 ethnicities live within the
DRC’s borders and these ethnicities still form an important part of everyday life. These ethnic
groups can be divided into four major groups including the Bantu, Nilotes, Sudanese and
Pygmies. Half of the population lives in urban areas with almost a quarter of the population
residing in the capital city of Kinshasa (Smoes 2012). It is one of the most linguistically diverse
countries in the world with over 200 languages spoken in the country. Its official language,
inherited from its colonial period, is French. The DRC also recognizes four indigenous
languages, which have received the title of national language which include Swahili (spoken
in the east), Lingala (spoken in Kinshasha and the north-west), Kikongo (spoken in west) and
Tshiluba (spoken in south) (Smoes 2012).
In terms of flora and fauna, the country has some of the richest and most varied in the world.
The Congo basin contains one-third of Africa’s rainforests, the second largest forest in the
world, which houses countless species of trees and more than 10 000 flowering plants (Gondola
2002; Smoes 2012). Its unique vegetation plays a vital role in the Earth’s hydrological cycle
and acts as a natural climate control system. Removing these forests poses a risk to this system.
It is estimated that deforestation could lead to 34.4 billion tonnes of CO2 being released into
the atmosphere between 2010 and 2050 (Smoes 2012). The country also contains a variety of
fauna including lions, leopards, elephants, giraffes, rhinoceros, mountains gorillas and other
primates, exotic birds and many types of reptiles and insects(Gondola 2002). Many of these
include species or sub-species which cannot be found anywhere else in the world including,
for example, the Grauer’s gorilla, forest elephants and the okapi (McColl 2014; Nkumbi 2019).
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Despite being one of the poorest countries in the world, the DRC is rich in natural resources.
The DRC is a giant in terms of minerals, supplying the world with copper, diamonds, coltan
and cobalt. Platinum, silver and gold are also mined in the country. Internationally these have
been dubbed as ‘conflict minerals’ relating to how they have tied into the conflict in the DRC
(Smoes 2012). In 2016, mining accounted for 95% of exports, 28% of revenue and 20% of the
GDP (Baraza 2020). The country carries the second largest volume of water in the world with
its river providing 12% of the world’s hydroelectric power (Baraza 2020; McColl 2014). The
oil sector has also been growing since the 20th century with current reserves estimated at 100
billion barrels (Smoes 2012).

4.2 History
As is the case for many African countries, the Democratic Republic of Congo is a fairly recent
creation. Its borders stem from the late nineteenth century when, during the Berlin Conference,
European nations divided most of Africa between them. While not existing in this specific form
for a long time, the region has a long and rich history. This section will provide an overview
of this history by outlining the early history, colonisation period and independence. It will
broadly outline the history of the DRC while focussing in some parts more specifically on the
eastern regions as relevant for the rest of the research.
Parts of the region were known as the Kingdom of Kongo which was an important African
empire (Saidi 2016). For its time, it was a highly structure and developed state and covered
areas of south-western Congo. In 1482, first contact between the Kingdom and Europe is
established with the arrival of Portuguese explorers at the mouth of the Congo River. From
here on, the Atlantic slave trade begins to seriously affect Kongo. It is estimated that over 5
million slaves are captured from around the Congo River mouth over the next 300 years. As
the country weakens from the slave trade, internal rivalry, and tensions with the Portuguese,
the kingdom is dissolved in the 1800s.
The Berlin Conference of 1884-1885 was a turning point in the DRC’s history. After King
Leopold II of Belgium convinced European powers to grant him the region he proclaimed it
his personal possession and renamed it ‘the Congo Free State.’ It was run as a separate state
from Belgium and existed from 1885 to 1908 when the Belgium government reluctantly
annexed the state after international pressure. During his rule, Leopold II granted many large
concessions to private companies. These private companies ruthlessly pursued natural
resources using extreme violence. Ivory and rubber were the most sought commodities
(Ogunnoiki 2019). The companies which were after rubber had strict quotas which local
villagers needed to fulfil. Village chiefs were co-opted to enforce these quotas and if they did
not cooperate they were killed and replaced (Lowes and Montero 2021). Leopold II’s rule of
the Congo Free State saw some of the worst human rights abuses in Africa’s colonial history.
It is estimated that during this short 14 year period, almost 10 million Congolese lost their lives
(Lowes and Montero 2017).
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After the Belgian government succeeded King Leopold II’s rule in 1908, mass immigration
was encouraged. Large swathes of land were appropriated for European farms and the northeast
of the country had barely been developed. The development of the Kivu provinces was
outsourced to the Comité National de Kivu (CNKi). The CNKi addressed the huge labour
shortages by importing labour from Rwanda (Stearns 2012). The mass immigration of foreign
labour from Rwanda is one of the main reasons for the high ethnic diversity in the eastern
provinces. Tensions between different ethnic groups were exacerbated by forcing local
chiefdoms to move for the new incoming workforces (Ansoms and Hilhorst 2014). The influx
of Rwandans increased the population density in the eastern provinces by four times (Stearns
2012).
The DRC gained independence from Belgium on the 30th of June 1960 and the political
situation since this day has been highly volatile (Smoes 2012). Following the declaration of
independence, was a five-year long struggle for leadership which included violent uprisings
and tensions between different ethnic groups. General Joseph Mobutu rose to power at the end
of the struggle and ruled by totalitarian regime until 1997. Under his rule, the country was
renamed Zaire. However, the 1990s were equally unstable politically as many Rwandan
refugees fled across the border into the DRC’s eastern provinces to flee the Rwandan
Genocide (MAR, 2017). The refugees from the Rwandan genocide changed the dynamics of
conflict in eastern DRC. Many of those who fled to North Kivu were perpetrators of ethnic
crimes back in Rwanda, which stirred up tensions between Congolese Hutus and Tutsis. The
Rwandan genocide saw the local crisis become firmly entangled in Congolese politics and
infected by the regional dynamics. The Congolese government collapsed when North Kivu was
invaded by the Alliance of Democratic Force for the Liberalisation for Congo-Zaire (AFDL)led
by leader Lauren-Desiré Kabila. This army was backed by the surrounding countries as they
wished to eliminate the many refugees housed in refugee camps in North Kiva. The AFDL
killed many Hutu refugees and civilians and eventually took the capital declaring Zaire as the
DRC on 17 May 1997 (Stearns, 2012).
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The second Congo War took place from 1998 to 2002 between the government and rebel
groups. The war was sparked by disagreement between Kabila and the Rwandan government.
The Rwandan government launched the Congolese Rally for Democracy (RCD) in North Kivu
in 1998 which resulted in the deadliest war in modern African history (Zapata, 2011). The war
involved eight nations, more than twenty-four armed groups and caused the deaths of 5.4
million people and massive internal displacements (Smoes 2012). North and South Kivu saw
the worst fighting of the country as ethnic tensions had already been high. When President
Kabila was murdered in 2001, he was succeeded by his son Joseph Kabila. Under him, the
DRC has seen a period of relative stability with conflict zones, especially in the eastern
provinces, remaining outside of governmental control. The fragile state is highlighted by the
prolonged presence of the UN peacekeeping mission MONUSCO (Smoes 2012).

Figure 4. Map Showing Rebel Groups Active in Eastern DRC

While the war has officially ended, conflict remains ongoing in eastern DRC. Local and
regional conflicts continue to destabilize peace efforts. Many armed groups remain active in
the eastern provinces as shown above on figure 4. The heaviest conflicts have been centred
around the northern part of North Kivu around deposits of coltan and other minerals (Hayes
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and Burge 2003). Their involvement with conflict and resource control has been well
documented in literature (Bleischwitz, Dittrich, and Pierdicca 2012, 2015; Lalji 2007; Nest
2011; Usanov et al. 2013). Armed groups are often active in and around protected areas due to
their strategic position (Marks and Mash 2007; Trogisch and Fletcher 2020). The often remote
and inaccessible protected areas offer cover for illegal activities and protect armed groups from
persecution.

4.3 Governance Structures
The DRC is an oft cited example of the fragile state. The fragile state is a controversial term,
often used by Western powers and applied too countries in the Southern hemisphere which are
experiencing severe poverty, conflict and fail to provide adequate public services (Nay 2014).
Decades of conflict and political mismanagement have left the DRC with limited and weak
infrastructure, weak public services and with a loss of control over part of its territory (J. (Ed.
. Cuvelier 2010; International Development Committee 2017). However, governance
structures persist in the DRC, albeit sometimes in hybrid forms, and continue to structure many
of the activities within the country’s borders including coltan mining and conservation. Areas
of the DRC which have experienced declining state capacity, such as the eastern provinces,
have not seen a governance void but rather experience more space for other actors to take up
traditional state roles. More specifically, the provinces and the humanitarian sector have played
an increasing role in the DRC’s governance.
The DRC has long been undergoing the process of decentralization with provinces playing a
larger role in shaping the country and its activities. Decentralization is the process where
responsibilities, power and resources are transferred away from the central government
(Schneider 2003). The DRC is divided into 26 provinces with its central government located
in the capital of Kinshasa and with Felix Tshisekedi as its prime minister (Gaynor 2013; Weiss
and Nzongola-Ntalaja 2013). The country has a long history with decentralization where a
variety of actors have risen to fill governance gaps. One of these actors are the DRC’s provinces
which have received significantly more responsibilities, power, and resources in recent years.
For example, the provinces have been allowed to keep 40% of the revenue they generate
internally rather than be reimbursed as it was before (Weiss and Nzongola-Ntalaja 2013).
However, the DRC’s decentralization process has been described as “not a democratic
decentralisation, but more an authoritarian decentralisation, a parody of decentralisation, a
decentralisation of façade” (Ngoma-Binda, Yahisule, and Mombo 2010, 201). It is therefore
important to note, that the decentralization process in the DRC has not been a shift from vertical
to horizontal governance where the local population has been included in governance structures
and decision-making (Ngoma-Binda, Yahisule, and Mombo 2010; Weiss and NzongolaNtalaja 2013).
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4.4 Conservation
The protected areas in
eastern
DRC
are
positioned at violent
frontiers
where
conservation, conflict
and coltan extraction
overlap.
Traditional
conservation
challenges
are
compounded by the
DRC’s state fragility.
Despite
challenges
presented in the eastern
DRC
context,
conservation goals are
ambitious with the
government pledging to
establish a protected
area network covering
15% of the national
territory (Inogwabini
2014;
Inogwabini,
Ilambu, and Gbanzi
2005). This section will
outline the DRC’s
history of conservation,
the DRC’s approach to
conservation, how the
DRC organizes nature Figure 5. Eastern DRC's Conservation Landscape. Adapted from (Crawford, 2017)
conservation and end
on discussing conservation in areas of conflict. After this, Itombwe Nature Reserve and
Kahuzi-Biega National Park are introduced in more detail as these contain many coltan
deposits and mine and thus are areas where coltan and conservation overlap the most
(Academic 1 2021; Academic 2 2021; Protected Area 1 2021; F. O. L. Simpson and Pellegrini
2022; Spira et al. 2019).
Since the colonial era, efforts have been made to reorganize land management systems and
protect the unique biodiversity of the DRC in the form of National Parks. In 1925, the first
African National Park was established in eastern DRC and named Albert Nation Park
(Verweijen and Marijnen 2018a). This was the precursor to what would later become Virunga
National Park. The Park originally encompassed the living area of the famous mountain
gorillas, for whom the park had been created. However, the park was expanded far beyond
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their territory in the 1930s and involved the forced displacement of indigenous communities
under false pretexts (Marijnen and Verweijen 2016). At the same time, land tenure was being
reorganized. Before foreign interference, eastern DRC had a sophisticated social system for
land management. Under colonial rule, traditional land tenure was abolished and vacant land
become property of the state (Schmidt–Soltau 2003). However, vacant land was often still
under customary use by communities and this rule caused conflict and confusion as well as
asserting the power of the state over communities (Inogwabini, Ilambu, and Gbanzi 2005).
These land reforms facilitated the establishment of Kahuzi-Biega and Maiko National Park
during the 1970s. The issues caused by colonial land reforms still plague current conservation
efforts.
The DRC has a top-down organisation model of conservation. National Parks are managed by
the Institut Congolais pour la Conservation de la Nature (Plumptre, Kujirakwinja, et al. 2007).
The ICCN retains the sovereign power to establish protected areas in the DRC (F. O. L.
Simpson and Pellegrini 2022). The ICCN also often provides park guards to patrol protected
areas although lacking financial resources often means illegal activities within protected areas
are rampant (Inogwabini 2014) Furthermore, it is important to distinguish between the different
types of protected areas in the DRC. National Parks and Nature Reserves are owned by the
Congolese state and managed by the ICCN. Communities are often excluded from decisionmaking processes in these types of arrangements. For communities to have full rights over the
management, control and use of forest resources under DRC law, they must erect ‘community
forests’ (F. O. L. Simpson and Zirhumana 2021). Generally, the ICCN is not open to co-manage
protected areas with communities (Protected Area 1 2021).
The DRC’s approach to conservation has alienated many local communities. Many of the
National Park in the DRC, especially in the eastern regions, have been based on fortress
conservation models. Fortress conservation is a paradigm where protected areas are created to
function in isolation from human interference (Brockington 2002). It is a heavily top-down
approach which excludes local communities from accessing and often from benefiting from
the protected areas. As people are seen as a threat to the protected areas, force is often employed
to defend and protect nature. The method is often been criticized as local communities are
excluded from decision-making processes, presented with few livelihood alternatives and the
approach presents little incentives to comply with protected area regulations (Brockington
2002; Duffy et al. 2019). In the DRC, many of the PA’s have experienced issues with
surrounding communities. Kahuzi-Biega National Park, Virunga National Park, Maiko
National Park and Itombwe Nature Reserve were all established along the fortress conservation
paradigm. They have mixed backgrounds of forced relocations and many of the communities
contest the current delineations of the PAs (Bikaba et al. 2010; F. O. L. Simpson and Zirhumana
2021; Verweijen and Marijnen 2018a). Ways to include communities in conservation
endeavours remain limited in the DRC and thus communities often see little benefits from
conservation (Inogwabini 2014). Many communities resent the colonial heritage of the Parks.
Distrust of the Parks is also deepened by a more general distrust of the Congolese state with
the ICCN being associated with many of the “state’s predatory and violent dimensions”
(Verweijen and Marijnen 2018a, 311). These feelings are reinforced with negative everyday
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interactions between park guards and the communities. Park guards have been involved with
harsh enforcement and penalties including burning down houses, arrests, fines and confiscation
of agricultural equipment (Verweijen and Marijnen 2018b).
Conservation in eastern DRC takes place in the context of violent conflict. Protracted conflict
has been linked to a decrease in biodiversity (Daskin and Pringle 2018). Yet, conservation
efforts can also play a role in rebuilding the state and post-conflict peacebuilding efforts (Ali
2007; Conca and Dabelko 2002; Mongbo 2008). In the DRC, armed groups are often present
in and around protected areas as they provide protection from the state and provide cover for
illegal activities (F. O. L. Simpson and Pellegrini 2022; Verweijen and Marijnen 2018a).

4.4.1 Itombwe Nature Reserve
The Itombwe Massif was identified as one of the most important conservation areas in Africa
in the 1950s (Kujirakwinja et al. 2019). It contains more endemic and threatened species than
any other area in Africa (Plumptre, Davenport, et al. 2007). The area is also rich with mineral
endowments, including deposits of coltan (F. O. L. Simpson and Zirhumana 2021). One of the
reasons the Itombwe Nature Reserve was identified as a region of high conservation interest in
the 1950s was due to the local community management which was in place for decades before
it was discovered by Westerners. Traditional methods included ‘mulambos’ which were areas
where hunting was prohibited, and animals could raise their young. Punishment to adhere to
these customary rules led to a traditional curse, named ‘Muzombo.’ Muzombo caused illness
or death upon the hunter and their family (F. O. L. Simpson and Zirhumana 2021). These
customs were one of the reasons why the area was still so high in biodiversity. The Rwandan
genocide in 1994 led to the influx of refugees and armed groups and this negatively impacted
the sensitive landscape and its biodiversity. In addition to this, coltan mining was also rampant
during the 2000s and remains an active pursuit even today (Academic 1 2021; Spira et al.
2019). Other minerals being mined in Itombwe included gold, cassiterite and wolframite and
most mines are controlled by armed groups (Spira et al. 2019). Despite this, surveys done in
the 1990s and 2000s showed that key species were still present and could be conserved
(Kujirakwinja et al. 2019). In September 2006, the Minister of Environment decreed the
Itombwe Reserve would be established in the Itombwe Massif.

4.4.2 Kahuzi-Biega National Park
Kahuzi-Biega National Park has a checkered history with conservation as it disregarded the
rights of original occupants. The National Park was established in 1970 by a Belgian
photographer turned conservationist Adrien Deschryver. The park’s name stems from two
extinct volcanoes. The park’s creation, and expansion in 1975, included the violent eviction of
13000 Batwa, an indigenous hunter-gather peoples, who were cut off from their ancestral land
and now mostly live in squatter camps around Kahuzi-Biega (A. K. Barume 2000; F. O. L.
Simpson and Pellegrini 2022). The fortress conservation model was implemented in the
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National Park which positioned local communities as a threat to conservation efforts. ((A. K.
Barume 2000)). The Park spans across a highland area and a lowland area which a kilometre
wide corridor joining the two. In July 2018, AFP reported that a group of farmers from the
corridor had been violently evicted by burning down 45 houses, arresting 5 people and
scattering their cattle (AFP 2018). Farmers reported land titles dating back to 1954 before the
park existed. Disputes between the Batwa and the Park have not ceased either with members
of the indigenous groups being sentenced for ‘wicked destruction of nature’ (Sengenya and
Rugiririzia 2020). Failure to secure compensation and access to their ancestral lands through
legal means Such clashes have occurred regularly and mounting frustrations have led to Batwa
occupying the highland part of the Park and allying with armed groups of rebels present there.
(Pacifique 2020). This has come after longstanding threats to Batwa dignity, identity and
livelihoods and the opportunity to ally with powerful actors in the region, rebel groups and
miners, to regain access (F. O. Simpson and Geenen 2021).
The Kahuzi-Biega National Park history is entangled with mining, which dates back to the
colonial period, and mining forms and important livelihood option for many communities
surrounding the park. SOMINKI, the Kivu Mining and Industrial Company, was active in the
area and when President Mobutu liberated mining local communities rushed to the mines
abandoned in the park. By 1995, artisanal mining within the Park’s boundaries had become a
serious threat to conservation efforts (Igumaw 2018). Locals are frustrated by the changing
boundaries of the Park “as soon as a mining site is discovered and the more the animals move
away in the park, the more the boundaries of the park are lengthened” (Igumaw 2018, 5).
Frustration also arises as the local populations see little benefit from the park stating that park
officials “forbid us to hunt and dig minerals in the park, but do not give us food or alternative
livelihood options” (Igumaw 2018, 5). With few alternative livelihood options available, coltan
mining has been especially heavy within the park. The coltan is mined illegally and then
smuggled into legitimate mining sites and incorporated into legitimate supply chains
(Academic 1 2021; Academic 2 2021).
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5. Results
This chapter outlines the research findings based the primary and secondary data and is
structured according to the research questions. Firstly, the DRC’s coltan value chain is
discussed and outlined. This exercise produced information for the first research question
regarding which actors were involved with the coltan value chain. These actors were then
interviewed to answer the second and third research question. After this, the second section
delineates the environmental impacts of coltan mining in protected areas. Lastly, the small wins
identified along the coltan value chain are discussed. The small wins were identified using the
small wins framework as outlined in section 3.4.

5.1 The DRC’s Coltan Value Chain
5.1.1 History
The DRC has emerged as
the
world’s
leading
producer of coltan since
2009 (Schütte and Näher
2020). However, the DRC
was not originally the
primary source for coltan.
Due to the inexistence of a
central coltan market,
prices for coltan are set on
an individual transaction
basis (Hayes and Burge
2003). This makes the
Figure 6. The average Year-End Nominal Coltan Spot Price (in US$ per Kg of
Tantalum)
coltan market subject to
rapid price fluctuations.
These fluctuations in price have driven the development of coltan mining in the DRC as, in the
coltan sector, price rises are associated with production peaks (Nest 2011). As the coltan
production industry responded to these price fluctuations, the DRC slowly emerged as a leading
producer of coltan on the world market. This section will outline how this occurred by profiling
the four largest international price spikes in coltan which are illustrated in Figure 6. Next, this
section will discuss why ASM coltan mining in the DRC lends itself to catering to this shifting
market.
Coltan was first discovered in the DRC in 1910 (Melcher et al. 2017; De Wit, Guillocheau, and
De Wit 2015). Initially, coltan was extracted as a by-product of tin mining by Société Miniere
et Industrielle du Kivu (SOMINKI) which was a Belgian-Zairian company (López et al. 2017;
Nest 2011). Coltan remained insignificant on the global commodity market. SOMINKI closed
its industrial mines in eastern DRC in 1985 due to a crash in tin prices. However, it allowed
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miners to engage in ASM on its concessions. By 1991, the DRC’s coltan sector started to gain
momentum reaching an output of 57 tonnes (Usanov et al. 2013). Despite this, the First Congo
War halted production completely.
The first price spike of coltan occurred from 1978 to 1980. During this time prices rose from
66 USD/Kg to over 284 USD/Kg, as illustrated in Figure 6, and was caused by panic buying
due to perceived shortages of supply in the face of increasing demand (Hayes and Burge 2003;
Usanov et al. 2013). This period was characterized by companies and countries building large
reserves as a measure to protect industry against shortages. Due to the increasing reserves and
recycling of coltan prices decreased in 1982.
In 1988, coltan prices were subject to the second major price spike. This period saw prices
double from 70 USD/Kg to 135 USD/Kg in 1988 (Usanov et al. 2013). The primary reason
that the coltan price doubled was due to depleted reserves which again fuelled coltan shortages
and panic buying (Hayes and Burge 2003).
The third coltan boom occurred in 2000 and caused the largest price spike on record.
Electronics companies increased production to meet Christmas demand such as Sony with the
new PlayStation 2. Combined with dot-com speculation the price of coltan increased tenfold
overnight (J. H. Smith 2011). This meant that, overnight, coltan became more profitable than
gold or diamonds. A gold rush mentality developed in the DRC, with people abandoning their
professions and flocking to coltan mines. The rapid expansion of coltan mines brought with it
the increased risk of landslides and collapsing mine walls as proper safety measures were
disregarded. The gold rush mentality had noticeable impacts on the eastern DRC society.
Children and teachers left school in favour of coltan mining (Usanov et al. 2013). The
agricultural sector was largely abandoned in the eastern provinces leading to a food crisis
(Hayes and Burge 2003). The price spike also brought with it increased levels of violence.
Electronics companies negotiated directly with armed groups in the eastern provinces. For
instance, Sony and Citibank made a deal with The Rally for Congolese Democracy which was
illegally occupying parts of eastern DRC. Slave labour also increased as armed groups used
forced civilian labour to rapidly increase the output of coltan mining to meet growing demand.
In 2001, the coltan price crashed as other global suppliers, Talison Minerals in Australia,
ramped up productions. Additionally, the US released their coltan reserves to be sold in the
world market (J. H. Smith 2011). It was during this major price spike that the DRC’s coltan
was brought to the attention to the international community. NGO campaigns were led with
slogans such as ‘no blood on my mobile’ and linked coltan and conflict in consumers (Usanov
et al. 2013).
The fourth major international coltan boom occurred from 2006-2010. The global financial
crisis caused a slump in the demand for coltan. Repercussion of this ‘boom and bust’ cycle
began to manifest itself in the closing of mines (Hayes and Burge 2003). As demand for coltan
fell, many major mines around the world closed including in Mozambique, Canada and
Australia. At the time, Australia was the largest producer of coltan but due to the price
reduction it closed down two of the largest Australian mines, Wodgina and Greenbushes, in
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2008. In 2009, the Tanco mine in Canada and the Marropino mine in Mozambique were also
closed (Soto-Viruet et al. 2013). The closure of these mines led to global coltan production
dropping by 40% from 2008 to 2009.
The DRC was strategically poised to fill up this vacuum in coltan production. The closure of
large-scale industrial mines around the world enabled coltan mining to flourish in the DRC.
An estimated 64% of coltan mining is done informally and on a small-scale (Schütte and Näher
2020). Most of the DRC’s coltan industry was, and remains, conducted through ASM. ASM
does not always refer to small-scale as the Basie mine in North Kivu employs 13 000 miners
(Usanov et al. 2013). Rather, it refers to mining conducted in an informal manner with minimal
levels of mechanization. This informal manner is why ASM is also often associated with
illegality as lower levels of oversight and data availability create opportunities for
contamination of the supply chain (Schütte and Näher 2020). Furthermore, ASM is often
characterized by less safety measures which can make ASM more dangerous for miners and
lower levels of environmental protection (Bleischwitz, Dittrich, and Pierdicca 2012). However,
as coltan is primarily, but not exclusively, produced by ASM in the DRC the industry responds
to fluctuating market quickly and efficiently. In the DRC, for instance, artisanal miners can
respond to changes in the market within a few days whereas large-scale industrial mines take
years before significant production can be achieved. Artisanal miners in eastern DRC are paid
a percentage of their production and do not have long-term fixed contracts which means they
resume production when the price is high and switch to other livelihood alternatives when the
price is low. The DRC’s coltan supply environment has dubbed a ‘perfect competition’ with
many small price-taking producers (Usanov et al. 2013). This means artisanal miners bear all
the market risks. This situation is favourable for coltan buyers. ASM is less capital intensive
as it relies on high use of manual labour and low wages. In eastern DRC, this is attractive as
large mining investment is risky due to political instability and the remote locations of coltan
deposits. How ASM mining is conducted is described in section 5.1.3.
The fluctuating prices of coltan paired with ASM has enabled the DRC to become a leading
producer of coltan on the world market.
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5.1.2 Mapping
The analysis of the DRC’s
coltan context produced a
value chain map which is
illustrated in figure 7.
Two flows are mapped in the
value chain: the flow of
coltan and the flow of money.
The flow of coltan is
illustrated by a solid line with
an arrow indicating the
direction of movement. The
flow of money is illustrated
by a dotted line with an arrow
again indicating the direction
of movement.
Actors were characterized as
internal or external based
upon their involvement in the
physical transport of coltan.
However, all actors had
either a direct or an indirect
influence on the coltan
transactions. The roles of the
actors mapped in the value
chains are outlined in table 7
below.
The coltan value chain is
divided into three stages: the
upstream, chokepoint and
downstream stage. In the
mineral context, the OECD
defines the upstream portion
of the chain as “the supply
chain from mine to refiners”
(OECD 2016, 32). Refiner is
another term for the smelter
which is described as the
chokepoint stage of the chain
in figure 7. Chokepoints are a

Figure 7. Map of the DRC's Coltan Value Chain
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“constriction in complex global supply chains where there are few actors and fewer sites thus
providing strategic opportunities for efficient engagement, education, development, and
standardization” (Young, Fernandes, and Wood 2019, 4). The chain from the smelter onwards
is considered downstream (Young 2018). The upstream stage of the value chain takes place
within the DRC whereas the chokepoint and downstream stages take place outside of the DRC
in various places around the world.
Furthermore, efforts were made to map the revenues across the coltan value chain. However,
revenue distribution could only be found for the upstream stage of the chain as illustrated below
in table 6. This points to the enduring problem of data availability in the coltan sector (Schütte
and Näher 2020). The revenue distribution shows how miners make relatively less profit than
other actors in the chain as the 17% must be split across a team of around 6 miners. Often,
middlemen such as negotiants try to keep the price of coltan secret from the miners in order to
pay them a lower price (Igumaw 2016; J. H. Smith 2011). Lacking the means to access current
coltan prices, miners thus often enter the negotiations on unequal footing.
Revenues Across the Upstream Stage of the Coltan Value Chain
Stages in the Value Chain
Actors in the Supply
Share of Revenue %
Chain
Upstream
Miners (team of creuseurs)
17
Chief of Mine
10
Negotiants
10
Comptoir
13
International Trader
10
Taxes
7
Due Diligence
4
Licenses and Fees
18
Armed Groups
11
Table 6 Revenues Across the Upstream Stage of the Coltan Value Chain (adapted from Nest, 2011)

Actor Group
Supply
Chain

Upstream

Chokepoint

Actor Roles in the Coltan Value Chain
Role
Includes the mine, miners, negotiant and comptoir. Miners dig
up the minerals and crush, wash and dry them for production.
Negotiants act as merchants and buy up minerals from mines
or marketplaces and transport the minerals by truck or small
plane to Goma and Bukavu. This is where the comptoirs are
located and who should be registered with the Congolese
government but are often not.
The smelters. At the smelter, tantalum is chemically processed
and refined into tantalum powder or wire. Component
manufacturers use this powder or wire to create components,
including, for example, capacitators. The equipment
manufacturer then use the capacitator and assemble it into a
product, such as for example a mobile phone.

Source
(Bleischwitz,
Dittrich, and
Pierdicca
2018;
Postma and
Geenen
2020)
(Bleischwitz,
Dittrich, and
Pierdicca
2018; Peyser
2010)
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Downstream

Certific
ation

OECD

ITSCI

BSP
DRC
Govern
ment

Ministry of
Mines
ICCN

Industry Groups

Source Country
Government
Protected Areas

Local Communities

NGOs

Scholars

Includes end users and customers. End users are the product
companies which do the final assembly and sell their product
to customers.
The Organization for Economic Cooperation and Development
which developed the Due Diligence Guidance for Responsible
Supply Chains of Minerals from Conflict-Affected and HighRisk Areas. The OECD DDG are considered the gold standard
on which all other guidelines and regulations related to conflict
minerals and responsible sourcing are based on.
ITSCI is an industry program aimed at traceability and due
diligence. It facilitates companies that wish to maintain trade in
eastern DRC. It does this through a ‘bagging and tagging
system’ where minerals mined from areas which meet due
diligence standards are tagged and then can be sold on the
international market.
Better Sourcing Program set up by RCS Global is a new, and
relatively small, due diligence and traceability program
Governmental agency which oversees and regulates all mining
activities in the DRC. Is subdivided into regional offices
around the DRC.
Governmental agency named the Congolese Institute for the
Conservation of Nature which is responsible for managing the
protected area network in the DRC.
Provide support for companies and organizations in the coltan
supply chain and set up various programs and initiatives in
order to improve the supply chain.
Governments of coltan-product destinations. They set
guidelines for importing companies within their borders and
thus are an important regulator of coltan-product companies.
A variety of different conservation initiatives in eastern DRC
which aim to conserve the natural environment and its
biodiversity. Includes National Parks and Nature Reserves.
Communities living in and around protected areas which are
involved with or affected by coltan mining activities and
conservation.
A wide variety of non-governmental organization which are
campaigning locally and internationally for improved supply
chain management in order to protect actors with less power
including local communities, miners and the environment.
They often act as whistle-blowers publishing reports about
worrying trends occurring in the industry and region.

(Peyser
2010)
OECD

ITSCI

BSP
Ministry of
Mines
ICCN

Bleischwitz,
Dittrich, &
Pierdicca,
2018
BGR

-

-

Academics and authors which have written about coltan
mining and protected areas in the DRC

Table 9. Table Outlining the Actor Roles in the Coltan Value Chain
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5.1.3 Regulation
Increasingly companies face a complex regulatory framework for the trade in coltan. This is
occurring in a context where “companies are increasingly held morally, politically and legally
accountable for their actions, or those of their suppliers, abroad” by consumers and
governments (Partzsch and Vlaskamp 2016, 978). With growing international concern over the
contribution of coltan extraction to human rights violations and conflict financing have led to
the implementation of new legislation around the world which are illustrated on figure 8. The
US, the EU and China have all implemented legislation which focus on due diligence,
transparency, and traceability in the supply chain. Guidelines on how to comply with due
diligence standards in mineral supply chains are outlined in the OECD Due Diligence
Guidance. Companies, however, are ultimately responsible for their own due diligence (Postma
and Geenen 2020). Non-state mineral traceability and due diligence programs aim to support
companies with the implementation of these standards. Furthermore, the DRC also has its own
systems of regulating the coltan trade. This section will thus outline the regulation the coltan
trade by covering international legislation, the OECD, due diligence projects and the DRC’s
laws and regulations.
In an effort to break the link
between conflict financing,
human rights abuses and
minerals, many countries
have
implemented
mandatory legislation. The
US enacted the ‘DoddFrank Act’ Section 1502 in
2010 (B. Barume et al.
2016; Postma, Geenen, and
Partzsch 2021). The DoddFrank
Act
obligates
companies that file reports
with the US Securities and
Exchange Commission to
screen their supply chains
for
conflict
minerals
(Hofmann, Schleper, and
Blome 2018). The EU
conflict minerals regulation
2017/821 is similar to the
Dodd-Frank Act and is
applicable to companies
based in the EU and came Figure 8. Coltan Chain Regulations Throughout the Years
into effect on January 1st,
2021 (Union European 2017). Both legislation in the EU and the US focus on breaking the link
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between minerals and conflict financing and human rights abuses and require companies to
provide information on their supply chain. However, they do not require companies to suspend
buying from sources where human rights violations have been detected (Partzsch and
Vlaskamp 2016). The legislations are built around the assumption that clear reporting on supply
chains will lead to consumer pressure to comply with regulations (Postma, Geenen, and
Partzsch 2021). The most noticeable difference between the EU and US legislations is that the
EU legislation focusses on importers of conflict minerals while the US legislation focusses on
more downstream companies. As of yet, China has no mandatory regulation for mineral supply
chain due diligence. China’s Chamber of Commerce of Metals, Minerals and Chemicals
(CCCMC) has issued two sets of Due Diligence Guidelines based on the OECD Guidance in
2014 and 2015 respectively (Buhmann 2017). On the horizon, are two new EU regulatory
pressures which will impose more environmental requirements on companies operating within
the EU. The first aims to minimize EU driven deforestation and forest degradation. It will also
operate under a strict traceability method. Secondly, environmental, social and corporate
governance will be imposed by EU Due Diligence for EU businesses on their whole value
chain (European Commission, 2021; Ingram et al., 2022). Both legislations stand make
significant impact but will only be adopted later this year.
Guidelines on how to comply with due diligence standards in mineral supply chains are
outlined in the OECD Due Diligence Guidance. For the coltan, due diligence has become an
increasingly important concept in terms of supply chain management especially when sourcing
from the DRC. As coltan is listed as one of the ‘conflict minerals’ companies should look
towards the OECD Due Diligence Guidance for Responsible Supply Chains of Minerals from
Conflict-Affected and High-Risk Areas (Schütte 2019). The OECD defines due diligence as
“an on-going, proactive and reactive process through which companies can ensure that they
respect human rights and do not contribute to conflict. Due diligence can also help companies
ensure they observe international law and comply with domestic laws, including those
governing the illicit trade in minerals and United Nations sanctions” (OECD 2016, 13). The
due diligence process is structured around steps which companies should take to:
•
•
•

identify the factual circumstances involved in the extraction, transport, handling,
trading, processing, smelting, refining and alloying, manufacturing or selling of
products that contain minerals originating from conflict-affected and high-risk areas;
identify and assess any actual or potential risks by evaluating the factual circumstances
against standards set out in the company’s supply chain policy
prevent or mitigate the identified risks by adopting and implementing a risk
management plan. These may result in a decision to continue trade throughout the
course of risk mitigation efforts, temporarily suspend trade while pursuing ongoing risk
mitigation, or disengage with a supplier either after failed attempts at mitigation or
where the company deems mitigation not feasible or the risks unacceptable. (OECD
2016, 14)

In simple language, the OECD guidance requires companies to provide information on their
supply chains and demonstrate that they adequately identify and act upon risks. Companies are
hereby required to implement management systems which engage with suppliers in their supply
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chain, document the chain of custody and track mineral supply chains back to the smelter or
mine level (Schütte 2019) The OECD guidance is widely used and has been references in a
range of international declarations, regulations and initiatives. It is seen as the benchmark of
complying with accountability requirements. Despite this, the OECD guidance is a voluntary
and non-binding mechanism (Partzsch and Vlaskamp 2016).
Non-state traceability and due diligence programs aim to facilitate the implementation of the
OECD companies by supporting companies. Companies are end-responsible for complying
with due diligence. However, traceability and due diligence programs can aid companies in
their compliance. They offer information on supply chains, monitor standards and identify and
act upon risks for companies. The most widely used due diligence and traceability program is
the International Tin Supply Chain Initiative (ITSCI). ITSCI was created in 2009 and
formalized in 2011 and thus predated EU and US conflict mineral legislation. The purpose of
ITSCI is “to create responsible mineral supply chains that avoid contributing to conflict, human
rights abuses, or other risks such as bribery” (ITSCI 2015). Environmental impacts are
therefore not part of their purpose but could perhaps be included in the future. Their standards
are completely aligned with the OECD Due Diligence Guidance for Responsible Supply
Chains of Minerals from Conflict-Affected and High-Risk Areas (OECD 2018). ITSCI
oversees more than 1800 mining sites in Burundi, DRC, Rwanda and Uganda including both
small and large-scale mines. The conditions of the mines are checked and if deemed acceptable
the mines are incorporated into the program. ITSCI provides a method of mineral traceability
through a ‘bagging and tagging system’ which logs the journey of minerals from the mine to
the smelter (Radley and Geenen 2021; Radley and Vogel 2015). Figure 9 below outlines the
journey of artisanal minerals from mine to smelter. The coltan is extracted at the mine site and
then manually crushed and panned, after which it is cleaned and separated and dried in the sun.

Figure 9. The ITSCI Traceability Process for 3T Supply Chain in Rwanda (Postma and Geenen 2020)
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The dry ore is then cleaned again and divided into bags of 70 kilograms in which it is manually
transported. ITSCI tags are distributed by mineral field officers. Information on the gathered
minerals is recorded by the mineral field officer and by the mine organization team. The
minerals are then transported to the comptoir where the ITSCI bag tags are cut, and the minerals
are further processed. After this, the minerals are bagged and tagged again, this time with a
négociant tag, and sold on again (Postma and Geenen 2020).
The DRC also has national laws pertaining to the mining sector which are based around three
principal legal documents. These documents are governed by the Ministry of Mines and
include the Mining Code and Investment Code, from 2002, and the Mining Regulations, from
2003. These codes state ASM is legal under the conditions that artisanal miners work in
officially registered artisanal exploitation zones (ZEAs). In order to mine within ZEAs,
artisanal miners must apply for a ‘carte d’exploitant artisanal’ and this has to be renewed
each year (Geenen and Radley 2014). The Mining Code also requires artisanal miners to form
cooperatives which are small groups of miners working together in a business relationship
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5.2 The Environmental Impacts of Coltan Mining in Protected Areas
Despite data availability about the coltan sector being low, there is a broad consensus that
coltan mining has impactful and long-lasting negative environmental consequences (Hayes and
Burge 2003; Schütte 2021; Usanov et al. 2013). It has also long been agreed upon that areas of
high conservation significance are not suitable for mineral activity (Dudley and Stolton 2002).
The DRC is home to the second largest tropical rainforest in the world which houses unique
biodiversity found nowhere else in the world (Butsic et al. 2015). One third of the world’s
forests has already been affected by mining with the DRC’s forests being at particular risk due
to widespread human activity (Bradley 2020). In eastern DRC, coltan mining has been known
to occur in and in close proximity to National Parks, Nature Reserves and other areas of high
conservation interest. These areas are particularly sensitive to the impacts of coltan mining due
to their unique biodiversity and ecosystems which are vulnerable to human activity (Ingram et
al. 2011). Coltan mining has many negative environmental impacts on the forest, soil and
biodiversity. This section will outline these impacts as researched through interviews and
literature.
Firstly, coltan mining in eastern DRC has been directly linked to deforestation which is an
important contributor to climate change. Most of the coltan mining occurs in heavily forested
areas (Author 2021). Especially in PAs where forest cover is high, miners need to clear the
land for the mining pits and their own living area which leads to loss of vegetation and forest
cover (Author 2021; NGO 1 2021). Additionally, the wood from the surrounding forests are
used to build mining structures, living accommodation and for firewood (Usanov et al. 2013).
Furthermore, the bark of the trees are used to create panning trays for washing the coltan
(Redmond 2001). One of the reasons coltan mining is of particular threat to PAs is due to the
possibility of discovering new mines. Prospecting occurs around existing mines which means
that the presence of one mine in a protected area often leads to the proliferation of new mines
in the area (Academic 1 2021). Additionally, forests are not likely to be recovered in these
areas as even when the mine becomes less productive, they are never fully abandoned as
hopeful miners return to look for leftover caches of minerals (Academic 1 2021). Despite this,
research has shown that secondary forests have the potential to regrow in in these areas within
a century (Poorter et al. 2021). This indicates that restoring forests on old coltan sites would be
beneficial if miners can be convinced to cease their extractive activities in old mines. Models
indicate that deforestation in the Congo Basin in the DRC will lead to 0.7C ground surface
warming with local hotspots reaching 1.25C warming (Akkermans, Thiery, and Van Lipzig
2014). The temperature increase has been shown to be directly correlated to deforestation.
Additionally, it is predicted that this will lead to a 5-10% decrease in precipitation in the region.
These changes would be catastrophic for the DRC’s rainforest.
The human presence in PAs due to coltan mining leads to a loss of biodiversity due to reduced
habitat and bushmeat poaching. The reduction in habitat and increased human presence lead to
a strain on the PROTECTED AREAand its biodiversity (Industry Group 2 2021). In addition
to this, the mines in PAs are often in very remote and isolated areas with few services available
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to them. Although hunting is illegal in protected areas, there are few controls or sanctions due
to the lack of rangers (Inogwabini 2014). In addition, some parts of protected areas are not
accessible to rangers due to the presence of armed groups (Redford 2018). Bushmeat hunting
has thus been on the rise for personal consumption of the miners and, less commonly, for the
bushmeat trade. Bushmeat poaching has had adverse effects in Itombwe Nature Reserve,
Maiko National Park and Kahuzi-Biega National Park and devastated certain animal
populations. In December 2000, rangers of Kahuzi-Biega National Park reported that over 10
000 people had moved into the park for coltan mining (Hayes and Burge 2003). No livestock
was reported in these mining communities rather 300 professional hunters sustained the
population. Kahuzi-Biega National Park houses the endemic Grauer’s gorilla which is unique
to this part of the world. Together with the adjacent forests, the area houses 86% of this subspecies which is only found in the DRC. However, coltan mining has had a drastic impact on
gorilla populations. It is estimated that of the 8000 Grauer gorillas in the area only a 1000
remain (Hayes and Burge 2003; NGO 3 2021; Redford 2018). In addition to this, the population
of forest elephants has been completely eradicated (Hayes and Burge 2003). These declines
were solely attributed to mining activities (Hayes and Burge 2003; Plumptre et al. 2016;
Redford 2018). Small-scale mining, coltan mining included, is thus one of the main threats to
this species and its habitat and rangers find it difficult to intervene due to the presence of militia
and armed groups in these more remote areas in the PROTECTED AREA(Spira et al. 2019).
In Itombwe, chimpanzees, gorillas and forest elephants are at particular risk (Spira et al. 2019).
Another significant impact of losing keystone species such as gorillas and elephants, are the
ramifications for the rest of the ecosystem. The forest elephants for instance, are often dubbed
ecological engineers as they create and maintain forest habitat. The loss of the African forest
elephants is predicted to modify 96% of Central African forests in terms of species composition
and structure (Poulsen et al. 2018).
Loss of forest cover due to coltan mining, and coltan mining techniques have also led to soil
erosion. As the trees are removed, the roots no longer hold together the earth, and it is eroded
away at a higher rate. This causes land degradation and soil erosion (Academic 3 2021). The
effects of soil erosion have been noted to contribute to increased sedimentation in streams and
river (Usanov et al. 2013). This clogs up the waterways and leads to declines in fish and other
aquatic species. Mining carried out in forest swap areas is particularly harmful as swamps pay
a vital role in maintain the equilibrium of forest ecosystems in terms of groundwater recharge
and discharge, flood control, sediment and toxicant retention, nutrient retention, biomass
export, wildlife resources, fisheries resources and water supply (Funoh 2014). Furthermore,
degraded lands are often less able to hold on to water and this can increase downstream
flooding risks (Funoh 2014; Government 2021). Downstream flooding negatively impact
agricultural areas and production (Schütte 2021) Similarly, coltan mining is associated with
poorly controlled water use for ground sluicing. Ground sluicing is a specialized mining
technique where natural flow of water is used to disintegrate and transport the material through
a sluice where the valuable mineral then becomes concentrated (Mallo et al. 2011). Besides
causing soil erosion, the open-pit mining technique used in coltan operations pollutes
groundwater. This pollution stems from the radioactive waste which is released as the miners
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dig straight down into the earth. The radioactive waste then leaches down into the groundwater
and adversely impacts the local ecosystem (Burnett 2016).

5.3 Small Wins
5.3.1 Provocative Ambitions
There are many provocative ambitions in the coltan sector, however, none of these extend to
environmental issues. For instance, the ambition of the Dodd-Frank Act was to prevent armed
groups in the DRC and surrounding regions from benefiting from the sale of conflict minerals
(Stoop, Verpoorten, and Van der Windt 2018). Similarly, the aim of the EU conflict minerals
regulation 2017/821 was also to eliminate the financing of armed groups (Union European
2017). The OECD Due Diligence Guidance’s aim is also to advance the responsible sourcing
of minerals from conflict areas (OECD 2016; Union European 2017). None of these majorly
influential regulations or guidelines mention the environment as a risk factor.
On the other hand, the DRC has provocative ambitions when it comes to the environment. The
DRC has committed to formally protecting 17% of its land surface. Currently, around 11% of
its land it designated as a protected area. The DRC’s laws outline that mining within protected
areas is illegal. Despite this much coltan mining activity goes on within the borders of protected
areas (Academic 1 2021; Academic 2 2021; NGO 2 2021; Protected Area 1 2021).
What this highlights, is that the coltan sector lacks a provocative environmental ambition. This
is problematic as the provocative ambitions give direction to changes that need to happen. They
represent a shared goal towards which stakeholders can work towards and challenge the status
quo. The lack of an environmental ambition in the coltan sector thus shows that the
environment is not a central concern in the coltan sector as of yet. It also provides a reason for
the uncoordinated approach that stakeholders in the coltan value chain have towards the
environment. Without an overarching vision which challenges the status quo it is unlikely that
wide-spread and ambitious changes will occur.
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5.3.2 Itombwe Nature Reserve
The
Itombwe
Natural
Reserve is
the first
PROTECTED
AREAestablished
along
community-based
conservation
principles
which includes multiple-use
zones for responsible coltan
mining. This is significant
as Itombwe is one of the
protected
areas
most
affected by coltan mining
due to the many coltan
deposits located within its
borders as can be seen on
figure 10 (Academic 1,
2021; Academic 2, 2021;
Protected Area 1, 2021;
Spira et al., 2019). As such,
it represents an important
small
win
for
both
conservation and coltan
mining on a local level. This
section will firmly position
Itombwe as a small win
using the characteristics and
indicators as described in
section 3.4 and conclude by
discussing the propelling
mechanisms.

Figure 10. Map of eastern DRC's Itombwe Nature Reserve (Gauthier, 2016)

In September 2006, the Minister of Environment decreed the Itombwe Reserve would be
established in the Itombwe Massif. The decision was based on the high presence of keystone
species and to prevent the rainforest from allocation for other uses. Logging and mining, which
were active activities in the area, were seen as a major threat to the area and the creation of the
reserve was meant to put a stop to these (Marine 2016). Local communities had not been
consulted about this decision and this led to anger and confusion in the 600 000 people living
in and around the Reserve at the time (Kujirakwinja et al. 2019; F. O. L. Simpson and
Zirhumana 2021). It presented a top-down approach and communities feared they would be
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expelled in the same way that had happened in nearby Kahuzi-Biega National Park.
Communities were therefore willing to respond with violent resistance to retain access to their
ancestral lands. They barred conservation actors from setting foot on their land in order to
protect their way of life. The momentum of their resistance was such that the reserve could not
be established. In 2008, the ICCN and WCS gathered all relevant stakeholders in Itombwe,
including conservation NGOs, local communities, indigenous peoples and civil society for a
consultation meeting. This led to the partnership between the ICCN and several NGO partners
including the WCS, WWF and AfriCapacity which resulted in the participatory, and small win,
Itombwe Nature Reserve. The different organisations were allocated specific responsibilities
with the WFF, WCS and RFN providing financial capital and technical expertise, AfriCapacity
provided a link to the communities and the ICCN brought the sovereign power to establish a
protected area in the DRC (F. O. L. Simpson and Pellegrini 2022). All the actors agreed
Itombwe Nature Reserve was to be established under three conditions: (1) its border would
redefined in a participatory manner, (2) an internal zoning process taking the need of the local
communities into account would be conducted, (3) a community-based management model
would be developed in the long-term (Marine 2016; Protected Area 1 2021).
The Itombwe Nature Reserve delivered concrete outcomes as the involved partners delivered
on their promise to create an area using participatory mapping. Participatory mapping was
conducted over a period of eight years with 200 000 people being consulted (Kujirakwinja et
al. 2019) The process involved communities and indigenous people around Itombwe Nature
Reserve negotiating and defining the external borders. Through this exercise the Itombwe
Nature Reserve was re-established along the consensual decisions made by the communities
(Marine 2016; Protected Area 1 2021). Notably, the communities were given the option to back
out of the process at any point. The participatory mapping exercise was conducted at all points
in the reserve. Special care was taken to involve all members of the communities including
chiefs, hunters, women, farmers. One of the first barriers which was encountered was to include
local culture and knowledge in the mapping exercise. Standard mapping tools do not convey
the meanings of the geographic sites involved. To overcome this, mental mapping was included
to incorporate traditional customs and meanings associated with geographic sites in order to
manage the reserve. This unearthed unwritten territorial information and also increased the
sense of ownership of the local communities over the reserve. The conserved area was hereby
represented through local communities’ eyes to integrate this into planning and management
(Marine 2016). Additionally, local culture and knowledge was also included in the map.
Importance of certain areas to different ethnic groups The exercise was challenging due to the
security setting and the fact that parts of the reserve are very remote (Protected Area 1 2021).
However, these challenges were overcome by taking allotting adequate periods of time for the
mapping exercise so all areas could be reached and building relationships to navigate the
security issues (Protected Area 1 2021).
The internal zoning of the Itombwe Nature Reserve represented another concrete outcome
which positively contributed to both the coltan supply chain and conservation efforts.
Communities helped design a conservation scenario with three zones including a core one, a
buffer zone and a multi-use zone (Academic 2 2021; NGO 2 2021). The core zone builds on
51

the customary laws and provides animals with a place to reproduce and raise their young. It is
a strict no-hunting area with no logging permitted. The buffer zone allows for a few human
activities and the multi-use zone allows mining and harvesting of wood and other materials
(NGO 2 2021). The communities were involved in delineating these zones as well as which
activities were allowed in them. Furthermore, communities are integrally involved in enforcing
the internal boundaries as they have set up community patrols in partnership with the ICCN
eco-guards. There are a lot of issues between eco-guards and communities in protected areas.
Eco-guards often steal from communities and poach to supplement their salaries. “Whenever
you put someone with a low salary, and a gun in a very poor area, it is very unlikely that things
will go very well” (Protected Area 1 2021) In Itombwe, the eco-guards come from the area
which changes the dynamic and they have helped train the community patrols and prepare them
for their duties.
The community-based management model of Itombwe Natural Reserve is a radical new
practice in conservation in the DRC. The communities involved in the participatory mapping
process are also poised to be the future managers of the reserve and position themselves
accordingly by discussing with the ICCN how to ensure the three zones are going to be
conserved. Importantly, the ICCN is a key stakeholder in the management of the reserve. DRC
law does not allow for communities to own a protected area and manage it own their own
(Protected Area 1 2021). Co-management is thus key for the success of such projects.
Generally, the ICCN is not keen to enter into co-management with communities (Protected
Area 1 2021). Yet, the Itombwe Nature Reserve example shows that establishment of nature
reserves can be done in radically new approaches creating and in-depth change in the way that
local communities view conservation activities. This experience must now be confirmed by the
effective establishment of a participatory co-management scheme. The project was rated a
partial success by all the involved stakeholders as the ideas behind it were good but the
implementation, especially expectation alignment, was lacking (Academic 1 2021; Protected
Area 1 2021).
The reason that this co-management scheme has not yet been developed is due to WCS and
WFF pulling out of the project. While the project has overcome some barriers, lack of funding
thwarts the full realization of its potential. Funding was needed as local communities expected
compensation for their involvement (Protected Area 1 2021). The WWF and WCS pulled out
of the project in 2016 and this meant the project stagnated. An important learning from the
Itombwe Nature Reserve is that continued funding is needed for the successful continuation of
the project. Communities are willing to put in a lot of work to develop and design these more
community-based approaches to conservation, but they also expect something in return. Coltan
mining will be restricted to the multiple use zones if external actors continue their work to
implement co-management in Itombwe Nature Reserve. This is important since coltan mining
is still occurring within the PA’s borders (Academic 1 2021; Academic 2 2021).
The Itombwe Nature Reserve represents a novel way of thinking about conservation in the
DRC although this has been successfully implemented in other countries (Brown 1999; Islam
et al. 2019; Klooster 2000). In the DRC, the dominant approach to conservation is top-down
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and includes landscapes without people. The ICCN must be involved with all public
conservation projects and they are not usually amenable to include communities in significant
ways (Protected Area 1 2021).The Itombwe Nature Reserve challenges these notions by posing
that communities can be intrinsically involved in the decision-making process surrounding
conservation areas and be involved equally in the management. However, it also highlight how
the DRC government aims to control forests even with the limited power, resources and
authority to do so. Future small wins could be focused on challenging this notion. Another
radical new practice is providing room for mining in conservation areas in certain zones. By
utilising the zones, conservation can ensure the livelihoods of the communities can continue
but also that key conservation areas will not be affected. Hereby, the small win of Itombwe
Nature Reserve is connected to in-depth and societal change.
Propelling Mechanisms
For the Itombwe Nature Reserve many of the propelling mechanisms, as outlined in table 6,
were present with the exemption of robustness.
The Itombwe Nature Reserve small win included several methods to energise the involved
actors. For instance, the communities were empowered by including them in a meaningful way
in the planning and management of the park. This led to increased trust between the involved
actors. Trust is very important in conservation projects as conservation in the DRC has a history
of forced relocation and loss of access to lands. An indigenous community which had been
forcibly expelled from Kahuzi-Biega National Park had settled with another Batwa community
they encountered in Itombwe. They had explained how conservation in Kahuzi-Biega forbade
their traditional activities and how they had been violently expelled by having their houses
burned down. This meant that when conservation actors came to discuss setting up a
conservation project in Itombwe the communities were very distrustful (Protected Area 1
2021). By building trust through participatory methods, the involved communities became
energised to participate. This energy and enthusiasm are illustrated by local communities
taking the initiative to set up their own community patrols.
Strong Roots Congo, a small win which will be discussed next, illustrates logic of attraction
and bandwagon effect. It is also using participatory mapping to create a nature corridor and
includes space for mining within its borders (NGO 2 2021). It is a positive development to
observe more than one experiment with community-based conservations. This conservation
scheme is in full implementation mode despite the stagnation of Itombwe Nature Reserve. This
indicates that experimenting with this new approach continues despite certain disappointments
with Itombwe. It also underlines that these good practices are being copied and implemented
in other contexts around the DRC.
Logic of attraction was partially present. The commitment of certain NGOs including the
WWF, WCS and AfriCapacity triggered crucial resources including financial and links to
communities. In addition to this, inside and new communities are brought together in novel
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ways. Communities, WWF, ICCN, WCS and AfriCapacity are, for the first time in the DRC,
meeting regularly to discuss and exchange knowledge (Marine 2016).
On the other hand, robustness was largely lacking as the initiative prematurely stagnated due
to several key NGO partners pulling out of the project. Furthermore, there is little engagement
with mining companies and coltan buyers in trying to avoid deforestation or incentivizing
restoration.

5.3.3 Strong Roots Congo
Strong Roots Congo is an organisation which aims to see local communities and wildlife thrive
together in eastern DRC. The organisation has a specific focus on preventing the extinction of
the Great Apes, such as the Grauer’s Gorilla, and does this involving the local communities in
conservation activities while also focusing on sustainable development (Bikaba 2020). Strong
Roots Congo “does not believe that communities are the enemies of nature. We believe that
communities are part of nature, an element of nature and it is not possible to separate
communities from nature” (NGO 2 2021). The NGO focusses mainly on the areas of KahuziBiega National Park, which can be seen on figure 11, and Itombwe Nature Reserve.
Strong Roots Congo enters the complex environment of Kahuzi-Biega as a small win as it tries
to repair the relationship between local communities, the Park and the government. One of the
ways it does this is by doing a lot of work with miners. They go into the forests where artisanal
mining is being conducted and try to convince miners to leave the protected areas to conduct
mining elsewhere (Academic 1 2021; NGO 2 2021). Here, the focus is on moving harmful
coltan mining activities outside of areas of high conservation value not on stopping mining
activities in full. The organization’s approach is one of care for the local communities and it
recognizes that mining can
be an attractive option for
local communities due to
the financial incentives.
Therefore, they approach
the miners not with threats
but in an educational
manner informing them of
the dangers of artisanal
mining and the specific
dangers
of
artisanal
mining
within
a
PROTECTED
AREA(NGO 2 2021). One
of the key issues with
coltan miners, is that Figure 11. Kahuzi-Biega National Park Map. Retriever from
reforms are implemented https://www.berggorilla.org/en/gorillas/protected-areas-for-gorillas/kahuzi-biega/
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without their consultation. There is a need to start conversation with coltan miners on the
ground and ask them what is feasible and what they deem important. This dialogue is necessary
to promote relationship between coltan miners, the state and conservation agencies. KahuziBiega coltan miners would be open to go mine outside of the park if there was more exploration
there (Academic 1 2021). Additionally, incentives need to be implemented to attract coltan
miners to these mines outside of the PAs. Oftentimes, due to price fluctuations and lack of
knowledge miners are losers as other people throughout the supply chain benefit more from
their work than they do (NGO 2 2021). Strong Roots Congo also emphasizes the importance
of safety while conducting mining. Fragile terrain, unsafe working conditions and lack of
adequate equipment lead to serious accidents and deaths not being uncommon occurrences. By
going into the forest and starting a dialogue with miners Strong Roots Congo thus wishes to
promote mining outside of the PA, under safe conditions with the appropriate equipment and
under good market conditions. This dialogue directly impacts the lived experiences of miners
in the Park and serves as a positive contribution to conservation efforts and the coltan supply
chain.
As Kahuzi-Biega is so remote, mining is so entrenched in the communities and the lack of road
access make agricultural activities difficult there are few livelihood alternatives available
(Academic 1 2021). Communities cannot simply abandon their mining activities if there is no
alternative source of income. To address this, the organization also offers alternative livelihood
opportunities in the form of artisan cooperatives which generate income for local and
indigenous communities (NGO 2 2021).
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Strong Roots is developing an
ecological corridor which would
link Kahuzi-Biega National Park
with Itombwe Nature Reserve in a
community-based
conservation
approach. The two parks can be
seen on figure 12. The ecological
corridor would include 600,000
hectares of forest, of which 67% is
intact primary forest, which would
connect these two unique PAs. The
main idea is to ensure communities
can develop governance and
management systems which couple
the traditional practices to science
and new technologies to preserve
the area for the long-term. This
corridor will be a conserved area,
different from a PA, as this
delineates the difference between
community
governance
and
governmental governance. The area
is
thus
one
where
local Figure 12. Map of eastern DRC's Protected Area Landscape (Crawford 2017)
communities
and
indigenous
peoples have the right to govern and the right of decision-making. It will combine nature
conservation and community livelihoods while also addressing issues such as climate change.
Strong Roots Congo thus has a dual focus of supporting the ICCN in their conservation efforts
in state governed PAs, ensuring good relations between the ICCN and surrounding
communities and developing new conservation projects. This project will develop in the next
50 years. The area includes seven different chiefdoms and participatory mapping has already
been conducted with all of them. The corridor has been planned and drawn up and the project
is now waiting on titles from the government. The ecological corridor will allow ASM
activities in a similar fashion to Itombwe Nature Reserve as different internal zones will be
drawn up in a participatory manner. It was discussed that an action and management plan is
needed and that all involved communities need to know the internal boundaries agree with
them. There is “no plan to restrict anything but ensuring that all activity is being done in line
with biodiversity conservation.” However, specifics on how coltan mining can be done in such
a way that it does not harm the environment and biodiversity were not further elaborated on.
In addition, there was some thought devoted to mining clean-up.
Propelling Mechanisms
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Energising is certainly present in the case of Strong Roots Congo. Positive framing of their
projects and achievements with miners in procted areas are in circulation (Academic 1 2021;
Academic 2 2021). The positive framing of Itombwe’s Nature Reserve participatory mapping
process led to increased trust in the process with Strong Roots Congo (NGO 2 2021).
Their participatory mapping exercise for the nature corridor indicates learning by doing,
bandwagon and robustness. It is another example of participatory mapping in the area
following the Itombwe Nature Reserve. Additionally, it is another example of communitybased conservation which indicates these methods are gaining traction. Although this indicates
that there are multiple experiments happening it does not reveal whether these new projects
have taken on board lessons and feedback from previous projects. It does illustrate that despite
Itombwe’s disappointing lack of funding the experimenting continues in the region. The
number of similar projects emerging in the region is a sign of the robustness of this new
community-based bottom-up approach and adds to the bandwagon effect where others jump
onboard as other actors illustrate successful projects. It signals a change in attitudes from local
NGOs and conservation actors. It does not however, indicate legislate change for state managed
PAs which still necessitate the involvement of the ICCN and severely limit the influence and
rights of local communities. There is a need for the alignment of practices and regulations. Yet
in a fragile state perhaps changing practices are more important than legislation as in the DRC
there is a disconnect between legislation and reality on the ground.
Coupling can be seen to various other areas. The nature corridor project is coupled to climate
change as ensuring adequate forest cover is vital to fight global warming (Akkermans, Thiery,
and Van Lipzig 2014). The project is also coupled to improving the relationship between local
people and the state. Strong Roots Congo continues to support the relationship between local
communities and the ICCN. The ICCN is content when such projects are initiated as
communities focus on managing their own forests which alleviates pressure from PAs. While
the ICCN does not play a major organisational role in the project they are regularly consulted
and updated on its progress. For the participatory mapping exercise for instance, the boundaries
were double checked against the boundaries of Itombwe and Kahuzi-Biega National Park
(NGO 2 2021). Additionally, conservation, coltan and alternative livelihoods are coupled.
Coltan is linked as the nature corridor will allow mineral extraction in the multiple-use zone of
the conservation area. Livelihoods are vital to the project with communities completely in
charge of governing and managing their forests. This means they manage the forests and
delineate which livelihood strategies will be allowed inside the specific areas of the nature
corridor.
Initial signs of the logic of attraction mechanisms are visible. Visible successes include the
completion of the participatory mapping exercise which the seven chiefdoms included in the
area. The next visible success will be receiving the titles from the government for the nature
corridor and implementing the management and conservation plans.
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5.3.4 Matokeo
Coltan miners in eastern DRC face a multitude of struggles but one of the main issues they face
is their relatively powerless position in the supply chain. While initiatives surrounding the
coltan supply chain have abounded, most of these have focused on the downstream part of the
chain and have originated from outside the DRC (Author 2021). To create meaningful change,
it is important to empower all the actors throughout the supply chain and include their opinions
about the trajectory of the changes. Matokeo, impact in Swahili, is a mobile-based technology
solution which aims to create better social and environmental outcomes in Eastern DRC
(Jaillon 2020). It is a private company with a social mission. The aim of Matokeo is to empower
the people at the core of the sector, the miners and their families and the communities they live
in, to be the agents of the change they want to see (Certification 1 2021). The principle of
empowering the miners is applied to Matokeo by giving artisanal miners in eastern DRC a
voice and acting as a bridge between local mining communities and downstream actors in the
supply chain. The technology represents a partnership between Matokeo’s mother company,
IPIS and 20 or more Congolese CSOs (Jaillon 2020).
Matokeo is a mobile-based technology which works as a two-way communication mechanism.
Miners respond to regular and short mobile surveys to provide data to downstream actors about
the impacts of mineral extraction. In return, miners receive a pricing information system where
latest international prices of minerals are sent via SMS (Certification 1 2021). The surveys
which miners fill in are a data-collection system which is essential given the lack of reliable
data surrounding artisanal coltan mining (Author 2021; Government 2021). Matokeo’s motto
is “if you can’t measure it, you can’t improve it” (Certification 1 2021). To incentivize
responding to these surveys, the responses are anonymous, confidential, and completely free
through automatic mobile credit reimbursement (Jaillon 2020).
The pricing information for miners represents a radical new practice. Coltan miners have long
faced the fluctuating coltan prices. Of all the minerals mined in eastern DRC, the difference
between the price at the mine and the global market is greatest for coltan (Spira et al. 2019).
Furthermore, coltan is subject to rapid price fluctuations which confuses and frustrates miners
who rely on the mineral for a source of income (J. H. Smith 2011). Coltan mining is often
chosen as an additional source of livelihood to support families as miners earn significantly
more than non-miners. The mean reported income for miners is 116 USD with non-miners
earning 62 USD (Spira et al. 2019). This income can vary greatly due to the rapid price hikes
and crashes experienced in the coltan industry. The difficulty for miners, is that price data is
very difficult to access (Usanov et al. 2013). Matokeo’s pricing information has direct value
for the miners as it provides them with the power to negotiate. Provided with the knowledge
of the benchmark price, miners can enter sale negotiations on more equal grounds. Matokeo
has a direct reach of 40 000 miners in eastern DRC and hereby stands to make a significant
impact (Certification 1 2021). Whereas miners were previously never thought as of as
significantly influencing coltan prices, Matokeo will provide them with the power to do so and
herewith change this way of thinking. This year, Matokeo initiated its pricing information
system with gold and has future intentions to expand it to other minerals including coltan
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(Certification 1 2021). This type of redistributing power in in a chain via information and
technology is a type of value chain upgrading. Value chain upgrading is where stakeholders in
a chain improve their competitiveness and move into high-value activities (Kaplinsky and
Morris 2000)
The bottom-up monitoring leads to positive contributions for conservation and for the coltan
supply chain. While there has been a flurry of monitoring initiatives in recent years, Matokeo
is unique in its bottom-up approach. Matokeo’s main objective is to build a robust citizencentered database of respondents on environmental and social issues on mineral supply chains
in eastern DRC. This can include issues such as forced labour, activity in PAs and use of
chemicals in mineral production (Jaillon 2020). Monitoring is not done by an external party
but by miners and communities themselves. Through these techniques, Matokeo goes beyond
compliance and seeks to provide a new type of data which conveys the impact on mining
communities. (Certification 1 2021; ConservationxLabs 2020b) This type of data has already
been collected for the past three years and has been used by tech companies such as Apple
(Apple Inc. 2021, 12; Certification 1 2021; Jaillon 2020). The data could also be interesting for
protected areas to see where environmental issues are taking palce. The bottom-up approach
also provides a very cost-effective monitoring system. By providing a more miner-centric
approach Matokeo seeks to improve the quality and coverage of the data available on artisanal
mining in eastern DRC. The tool is flexible and can be aligned with the challenges which
companies aim to address and improve on. The mobile technology could thus easily be
transfigured for coltan and conservation specific issues by amending the questions in the
questionnaire.
Concrete outcomes are achieved by embedding the data generated by Matokeo into local and
international networks of organisations. “To create a sustainable data collection system, you
need to have a loop where the data is used by people both locally and internationally”
(Certification 1 2021). Local organisations in eastern DRC which are partnered with Matokeo
have access to the data. These organisations are close to the miners on the ground and can then
use the information provided by Matokeo to design new programs and interventions specific
to the needs of the miners (Certification 1 2021; Heuty 2020). This combined with how
companies are able to use data, as described in the paragraph above, illustrate how Matokeo
creates positive change at both the local and the corporate level.
Matokeo has overcome the difficult barriers to obtaining reliable data on artisanal mining in
eastern DRC. Reaching miners in eastern DRC can be challenging due to the remote location
and secretive nature of artisanal mines. One of the ways Matokeo overcame this issue, was by
partnering with Congolese Civil Society Organisations which already had many contacts in the
region (Certification 1 2021). The partnership also means that the CSOs could use the
infrastructure to push relevant content to the miners including, for example, alerts when there
are dangerous situations in certain areas. Furthermore, through the mobile phone medium,
information can be obtained from more vulnerable informants, such as women, and on sensitive
subjects, such as coltan mining in illegal areas (ConservationxLabs 2020b). As the technology
is completely anonymous it provides informants with the opportunity to discuss issues without
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fearing for repercussions. Additionally, informants do not need to fear retribution from
colleagues or their community since the survey can be filled in and sent in private.
In summary, Matokeo is a small win which provides radical new practices through bottom-up
monitoring and pricing information. Through these radical new practices, it aims to empower
miners, their families and the communities which they live in. Coltan miners in eastern DRC
wield little power of the supply chain and these practices create concrete outcomes and indepth change. Matokeo provides a positive contribution to both conservation and the coltan
supply chain through its bottom-up monitoring approach. This allows miners to report on
activities in PAs and on issues such as child and forced labour. This data is then connected to
societal and corporate change as the data is looped back internationally, to major source
companies, and locally, to CSOs.
Propelling Mechanisms
For Matokeo the propelling mechanisms of learning by doing, logic of attraction and coupling
are very important with energising, bandwagon and robustness playing a smaller role.
Matokeo is the successor of Kufatilia, which was an incident reporting and monitoring project
for gold in eastern DRC. Kufitilia was the result of an earlier partnership between IPIS and
Ulula and was an SMS-based incident reporting and monitoring tools for ASM communities.
Matokeo built on that work by incorporating the pricing information and taking a broader focus
that gold. This shows how Ulula is experimenting with different projects and how they are also
incorporating the feedback into their new programs. For example, the data generated by
Kufatilia was not intended for local purposes while in Matokeo this is one of the most important
cornerstones of the project (Certification 1 2021). This shows how a previous small win,
Kufatilia led to the new small win of Matokeo with the addition of new ideas. Learning by
doing is thus illustrated in this example with new projects being based off ideas gathered from
previous experiments.
Matakeo has had very visible success which has attracted new opportunities. The project won
the ConservationxLabs’ Artisanal Mining Grand Challenge in 2020 which rewards innovations
which improve environmental and social outcomes of ASM. It was awarded a 118,000 USD
cash prize to expand its activities. Matokeo is shed in a positive light and able to procure
important financial resources which it needs to expand its activities. Matokeo used these funds
to expand their project and garner strong support from the private sector (ConservationxLabs
2020b).
Coupling has been one of the strongest propelling mechanisms present in Matokeo. Firstly,
Matokeo has been organising many new linkages with other organisations. Matokeo is a
product of the partnership between Ulula and IPIS. Ulula is an award-winning data collection
platform and IPIS which have produced the most comprehensive maps of the DRC (Heuty
2020). These partnerships between prominent organisations which have gathered specialized

60

knowledge in the context of eastern DRC’s artisanal mining sector is highly impactful. It
indicates the sharing of expertise which will destroy knowledge and action silos in the DRC’s
secretive coltan sector. Matokeo has also attempted to work alongside the existing certification
scheme iTSCi. Despite offering to work together, iTSCi has declined the offer as they do not
need another source of data. This is a missed opportunity, since previous research done by IPIS
shows that while iTSCi has many positive outcomes it does not improve human rights abuses
throughout mineral supply chains in eastern DRC. Furthermore, Matokeo also creates a novel
connection between the corporate and local levels of the coltan supply chain. It hereby links
different scales throughout the coltan supply chain which is especially important given the
great disconnect between the upstream and downstream actors in the coltan sector.
Winning awards, such as with ConservationxLabs, has an energising effect as positive
achievements are highlighted and celebrated. Gaining access to financial funds also creates a
feeling of empowerment for the people involved behind the scenes at Matokeo. It has
confirmed that data-collection can drive positive change in eastern DRC (Certification 1 2021).
No projects copying Matokeo’s good practices are currently known. Despite this, there are
many good stories to be found on Matokeo’s impact and potential (ConservationxLabs 2020a;
IPIS 2020b).
Matokeo is a robust small win which is a stable program set to create change on both the local
and corporate level. It reaches many miners and ASM communities and is set to expand in its
reach (Certification 1 2021).

5.3.5 Taxation
Increased taxation by the state was posited as a small win by many stakeholders despite its tie
to multiple problematic practices. Taxation in eastern DRC’s mining context is a complicated
picture. Firstly, it is important to distinguish between legal taxation by the state and illegal
taxation by state and non-state actors which is corruption (Jaillon et al. 2019). State
performance in the mining industry in eastern DRC has been criticized lack of oversight, lack
of control and failure to provide state services (Academic 1 2021). This lack of governmental
involvement is then often tied to malpractices such as the involvement of armed groups, mining
in PAs and human rights abuses. The coltan industry paying its taxes is seen as a method to
improve upon these issues by leading to a more formalized industry which is easier to manage
and oversee (Certification 3 2021).
Taxation was posited as a small win in the coltan sector in eastern DRC as it indicates the
increased presence of the state. This increased presence of the state has been observed by many
stakeholders (Academic 1 2021; Academic 4 2021; Upstream Company 1 2021). The increased
presence of the state at mines is in itself a concrete outcome but it has also led to many other
concrete changes. Taxation stands to illustrate how artisanal mining contributes to the local,
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provincial, and national economies and therefore change the perception of the state towards
ASM. Traditionally, ASM in eastern DRC has been overlooked by the government in Kinshasa
(Research Institute 1 2021). ASM in eastern DRC is very interesting from a developmental
point of view as it creates a lot of revenue for a lot of people. On the other hand, this makes the
coltan sector logistically very difficult to regulate as there are many actors mining small
volumes of coltan. This is exacerbated by the geographical and political disconnect between
the central government and eastern DRC. In the South of DRC, the presence of many largescale companies makes it easier to collect taxes as there are relatively few actors doing a large
proportion of the exploitation (Academic 3 2021; Research Institute 1 2021). Yet provincial
state actors are now filling this gap their presence at coltan mine sites and towns can indicate
a shift in perceptions towards ASM. Tax income from coltan mining in eastern DRC provides
a pathway to creating more oversight and provincial state control over the sector. This ensures
that the state can benefit from its natural resources. Taxation will also challenge existing
notions of ASM and underline it as an important source of jobs. Therefore, taxation will ensure
that ASM is less criminalized as it contributes back to the state and is highlighted as an
important contributor to eastern DRC’s economy (Academic 4 2021). Increased taxation is also
important in the face of under-paid state agents. State agents sometimes go without salaries
due to underfunded departments which makes them susceptible to corruption (Certification 2
2021; Wakenge et al. 2021). The funds from levied taxes could be used to maintain stable
salaries for state employees in order to curb corruption.
The increased taxation of coltan due to the increased state presence has also streamlined the
state taxing system. Coltan mines indicate that it used to take this mine two months to pay taxes
for their coltan (Upstream Company 1 2021; Upstream Company 3 2021). This has since
decreased, and it now takes the coltan mining company five days to pay their taxes. This can
be attributed to the consolidated of offices where taxes had to be paid. Whereas before ten
offices had to be visited it currently only takes four offices to deposit the taxes. As each office
had its own fees this meant that hundreds of dollars were being paid just as an administration
fee to deposit the tax. Therefore, the consolidation of offices means that taxes have lowered
(Upstream Company 1 2021; Upstream Company 2 2021; Upstream Company 3 2021).
There has been resistance to increased state taxation in the coltan sector which has been
partially overcome. Increased state taxation, and therefore state presence at coltan mines, was
facilitated by areas becoming more accessible. As more road infrastructure is being developed
state services are able to access more of the mines in remote locations. Despite this, there has
been resistance to paying taxes to the state from multiple groups including coltan cooperatives,
rebel groups, the national army, and mine operators. Resistance occurs in the form of tax
evasion where “contacts are used to avoid the system. Some abide by the new tax system and
others corrupt the people coming to collect the taxes” (Academic 4 2021). However, this has
been partly overcome by increasing the number of state officials at coltan mine sites as this has
increased the amount of tax being collected (Academic 4 2021)
While taxation has been posited as a small win by many stakeholders it is tied to multiple
problematic practices. While the collection of tax revenues from coltan mining has been an
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important achievement in itself, the economic and social impacts of these revenues remain
unclear. It is unlikely that the tax collected is then reinvested into the ASM sector to make it
safer, more humane and more environmentally friendly (Academic 4 2021). There is also the
issue of double taxation which occurs in many coltan mines (Academic 1 2021; Certification
2 ?. 2021; Igumaw 2018; UN Security Council 2003). Before the increased state presence at
coltan mines, taxes were already being levied by the actors controlling these informal spaces.
Now state actors are levying the same taxes leading to double taxation. Actors levying these
taxes include traditional chiefs, rebel groups and the national army (Academic 1 2021;
Academic 2 2021; Academic 3 2021; Upstream Company 1 2021). Corrupt state services also
sometimes extort coltan mines for extra money. The presence of due diligence schemes, such
as iTSCi, has been shown to improve the regulation of double taxation (Certification 3 2021;
Jaillon et al. 2019).
Propelling Mechanisms
The positive results from the successful taxation scheme may encourage the provincial
governments in eastern DRC to further increase state presence and control at ASM sites.
Energising could also be activated by increased trust between coltan workers and the state.
However, building trust between coltan workers and the provincial state is difficult as illegal
taxation and corruption in state agents is still a very present issue (Certification 2 2021;
Certification 3 2021; Jaillon et al. 2019). With taxation comes the higher presence of state
agents and state services. Yet surveys show that miners do not feel adequately supported by
these state services (Jaillon et al. 2019). Both these factors inhibit trust building between
mining communities and the state agents, and this could potentially inhibit the energising
mechanism.
It is unclear to what extent the learning by doing mechanism is propelling this small win. As
the experience of state agents is unknown, it is also unclear to what extent they have adapted
the tax collecting on the basis of feedback.
The logic of attraction mechanism has been activated as visible success has solidified state
efforts. Visible success on levying legal state taxes from the coltan industry in eastern DRC
has triggered the commitment of further provincial state staff which is present at mines.
However, the state should reinvest the capital levied from coltan mining back into the sector in
order to convince mining communities of the value of coltan taxation. By investing the earnings
back into the sector to ensure it is safer, more environmentally sustainable and humane more
impact could be made for miners on the ground.
The small win of taxing the coltan industry in eastern DRC is connected across scales and
hereby underlines how the coupling mechanism is activated. Taxation creates more oversight
and illustrates the impact that the coltan sector has on communities in eastern DRC through
which it can change national state perceptions towards ASM. While the national government
in Kinshasa has been focused on large-scale mining operations in other regions of the country,
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taxation could illustrate the economic and social value of ASM activities in the eastern
provinces. This could trigger more state services and attention towards improving the sector.
Taxation of the coltan industry is robust yet it still vulnerable to problematic practices. While
a proliferation of state agents present at coltan mines indicates that state presence and taxation
has increased the practice is still stoppable if trust is not built between the state and
communities. If illegal state taxation continues and if communities do not see returns from
levied taxes, more avoidance is expected to occur from the mining communities.

5.3.6. Chinese Companies
In August, six small Chinese mining companies were suspended from operating within the
DRC’s border (Staff 2021; Upstream Company 1 2021). The companies had active mining
operations in South Kivu and were banned by the provincial government following illegal
operations. These illegal operations included illegal mining and destruction of the environment
(Nyabiage 2021; Tasamba and ul Khaliq n.d.). The companies have been identified as BM
Global Business, Congo Blueant Minerals, Orientale Ressource Congo, Yellow Water
Ressources, New Continent Mineral and Groupe Cristal with all staff being ordered to leave
the mining sites (Staff 2021). The small win represents collective community action to halt
poor practices in their region and was driven by labour abuses, human rights issues and
environmental harm.
The six companies being ordered to halt their operations and leave the DRC is a concrete
outcome. South Kivu Governor Théo Ngwabidje Kasi suspended the six mining company
operations in August in order to protect the rights of the local population, protect the
environment and respect human rights (Nyabiage 2021; Staff 2021). This suspension followed
long-standing tension between the local population and the Chinese companies. The local
population accused the companies of labour abuse and environmental harm (NGO 2 2021).
Despite the suspension order by the Governor, the companies continued their operations to
which the local community responded by barricading the road and refusing anyone access to
the mines and operations. The efforts of the local community were successful as the Chinese
government ordered the companies to cease their operations and return to China (Mureithi
2021; Narang 2021). This also illustrates how this small win has overcome resistance and
barriers as communities and the DRC government overcame the companies’ initial resistance
to cease their operations.
In-depth change is presented in the Chinese government supporting this ban and holding the
companies responsible in their source country. Beijing has since announced it supports the
DRC’s actions and will be holding an investigation into the activities of the six companies.
Appropriate sanctions and punishments will be imposed on the companies if they are found
guilty of breaking DRC law (Mureithi 2021; Upstream Company 1 2021). It is unusual for
China to condemn the actions of its companies in other countries despite existing allegations
of human rights abuses and environmental harm (Buhmann 2017; Chen 2007; Du 2015). These
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public statements by China should be placed in political context. Chinese companies had
previously made large mineral deals, primarily concerning copper and cobalt, which are now
being reviewed by the DRC’s new president, Felix Tshisekedi. Tshisekedi has been reviewing
Chinese mining activity following the exploitative nature of some Chinese investments
(Narang 2021). For instance, Tshisekedi has been reviewing a 6 billion USD infrastructure for
mineral deal (Staff 2021). These reviews follow growing political and social distrust between
the DRC and China (NGO 2 2021). China is thus under pressure to create goodwill with the
new DRC government to protect their business interests. These public statements should thus
be interpreted in the political context as an effort to foster relations with the new government.
Additionally, China has been seen to keep their mining companies in the DRC on a short-leash
to ensure no political disturbances influence their larger interests in the country (Upstream
Company 1 2021). Despite Chinese action being politically motivated, it could change the
perceptions concerning the global power relations in the mining sector. The DRC could
leverage this political opportunity to create change and hold Chinese mining companies
accountable to DRC and Chinese law. Furthermore, mining communities could also use this
situation and leverage it to their own advantage. Communities often feel powerless to hold
mining companies accountable for illegal actions, human rights abuses and environmental
damage. This incident could serve to alter that perception as the actions of local communities
successfully wrought change.
Through these changing perceptions it also forms a connection between societal and corporate
change. Communities are less willing to accept illegal mining activities and environmental
harm and companies are less able to avoid consequences for their activities.
This small win is of moderate importance since it only regards six small mining companies.
Wins involving larger companies have not yet occurred. However, it lays the foundation for
tighter regulation and indicates a shift in the power relations.
The banning of these companies is a positive contribution to both the coltan supply chain and
conservation efforts. The companies were prospecting and working around Itombwe Nature
Reserve with certain areas of the reserve being severely damaged and impacted by their
activities (NGO 2 2021). It is illegal for the companies to conduct exploration and mining
activities in Itombwe Nature Reserve as they do not have mining concessions for that area and
the communities have not consented to their presence on their land (NGO 2 2021).
Propelling Mechanisms
The energising mechanisms is activated as expulsion of the Chinese companies is part of larger
scrutiny of Chinese mining activities in the DRC. China has invested heavily in the DRC as it
aims to secure access to many the minerals found in the country. However, many of the deals
signed under Joseph Kabila, the DRC’s former president, have come under scrutiny. For
instance, in 2008 China pledged to invest 3.2 billion USD in a copper-cobalt mine and another
3 billion USD in infrastructure projects (Searcey, Forsythe, and Lipton 2021). More than a
decade later however, less than a third of the infrastructure budget has been distributed and
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only three-thirds has been invested in the mining operations (Kavanagh 2021). The DRC
government is thus framing the expulsion of these six Chinese as a positive step. It signals
increased commitment to holding Chinese mining companies accountable for their illegal
actions. Additionally, this incident builds trust between local communities and the government
and local communities feel heard and respected (NGO 2 2021).
Learning by doing is not activated yet but in the future will form an important part of holding
mining companies accountable for their actions. Both the DRC government and local
communities are learning new ways in which they can hold international mining companies
accountable for their activities. An important aspect of the strategy going forwards, will be
learning how to best apply pressure to these companies. Using source governments is an
effective method if the source government is willing to participate.
The communities protesting in such a public fashion attracted the attention of the DRC
provincial and national government and hereby illustrates the logic of attraction mechanism.
Actions from both these institutions insured that the companies were expelled from the country
and that their activities were ceased. It is essential for communities to communicate this small
win in order for other communities to understand that they too hold power over mining
companies in other parts of the country. It will be important to claim this momentum and hold
other mining companies accountable for illegal actions, human rights abuses and
environmental harm.
The small win was very recent and as such there have been no other examples of communities
following these good practices indicating the bandwagon mechanism has not been activated.
However, as this small win is coupled to the larger issue of Chinese-Congolese relations further
actions can be expected.
This small win is not robust yet as it presents just one example of companies being expelled.
However, it does set a precedent for future mining companies to adhere to the law or face the
consequences

5.3.7 Closed supply chain
When section 1502 of the US Dodd-Frank Act came into effect many companies were
disinclined to continue sourcing coltan from the DRC (Brackett and Melin 2015; J. G. R.
Cuvelier et al. 2014). In July 2011, the Solutions for Hope tantalum pilot project was launched
by Motorola Solutions and AVX as a pilot initiative to source conflict-free coltan from the
DRC. At the time, the closed-pipe supply chain was a unique approach to sourcing coltan from
a conflict-affected area (Downstream Company 2 2021). It delineated a set line of suppliers
comprising mines, including artisanal cooperatives, smelters/processors, component
manufacturers and end users. This approach connected downstream companies with upstream
producers and enabled coltan to be sourced in a responsible manner. The project started with a
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mine in Katanga, a province in the south of the DRC but expanded to include a mine in North
Kivu (Solutions for Hope & AVX 2014).
SFH proved that conflict-free minerals could originate from the DRC through controls and
proper oversight. Concrete results were delivered in the form of responsible coltan of which
the initial shipment was 147 metric tonnes of coltan ore sent from the DRC in July 2011. The
project proved that responsible sourcing from the Great Lakes Region was possible at a time
when the market had enacted a de-facto embargo (Downstream Company 2 2021). This
embargo endangered the livelihoods of hundreds of thousands of people as around 16% of the
DRC’s population relies on ASM (Tieguhong, Ingram, and Schure 2009). Furthermore, SFH
changed the traditional business model. Where typically there were six to seven layers before
coltan reached the end-user SFH decreased this to four. The supply chain was limited to the
mine owner, mining co-operative, smelter and AVX. The reason behind limiting the supply
chain was that every transaction carried with it the risk for infiltration of leakage. As the aim
was minimise this as possible ways were sought to shorten the supply chain and minimise the
steps coltan ore had to go through to reach the end-user. Additionally, a crucial part of SFH
efforts involved reinvesting into the mining site and mining communities. Economic incentives
were provided to the mines to ensure due diligence guidelines were being followed. AVX also
paid fair market prices for the coltan so money could go back into the mining region and be
used for social improvement programs (Loch 2013). SFH thus provided livelihoods for mining
communities and helped re-start the local economy in North-Kivu by benefiting local business
from mining activities (Angela and Chishugi 2015). Reinvestment into the community was
therefore a cornerstone of the project as it aimed to create a more stable economy and
community with more equitable distributions of profits throughout the coltan supply chain.
In-depth change was provided by the fact that it helped reshape perceptions of downstream
companies towards DRC and ASM as a credible source of coltan. Large coltan sourcecompanies publicly committing to the reconstruction of the coltan sector in the DRC was
particularly important during the period of 2011-2012 as companies were poised to disengage
(Brackett and Melin 2015; J. G. R. Cuvelier et al. 2014; Industry Group 1 2021).
The project was of moderate importance as it served only as a pilot. The importance of the
project stems from its willingness to engage in the DRC’s coltan market during a time when
disengagement was favoured by most companies (Brackett and Melin 2015; J. G. R. Cuvelier
et al. 2014). It was a key leader in the movement of engaging with the DRC’s market and
illustrating that this could be done in a responsible manner. It thus signalled to downstream
actors that responsible sourcing from the DRC was possible and fostered confidence,
acceptance and awareness (Angela and Chishugi 2015)
Overcoming the coltan market’s perceived notion that disengagement was the only option for
managing risk was a significant barrier. The lack of nuanced market understanding about due
diligence and risk management meant the industry was resistant to engaging in the DRC’s
coltan sector (Downstream Company 2 2021). When the project was first discussed it was
sceptically viewed (Loch 2013). Both AVX and Motorola Solutions took on risk when
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embarking on the project. (Angela and Chishugi 2015) AVX took a huge business risk by
buying directly from the mine and Motorola Solutions faced negative publicity if results were
negative. However, by recruiting like-minded actors within the supply chain and shortening
the coltan supply chain initial resistance from within the companies was overcome (Loch
2013). By initiating the pilot project, SFH was part of the early movement towards principles
of due diligence and improvement. Transparency on operations was key to convincing other
companies that engaging in the DRC’s coltan sector could be done in a responsible manner.
Clear communication was employed in order to convey how this could be done to other players
in the coltan sector. A publicly available webpage with all the activities, reports, pictures, and
timelines was published in order to provide an overview of operations. Additionally, to
minimise risk stakeholders were identified before the project was initiated (Loch 2013).
SFH provided positive contributions to the coltan supply chain and to conservation efforts.
Through a hands-on approach a mine was identified from which AVX would directly purchase
coltan ore. This meant that full oversight of where the coltan was being sourced from was
attained. Through on-site surveillance assurances could be made that coltan ore was not being
smuggled in from other locations. Hereby, SFH coltan was not being sourced from protected
areas or mines which were connected to human rights abuses, child labour or conflict financing.
A partner on the ground with expertise on the region and its dynamics, PACT, was used to
select a mine site which was free of rebel group interference. Additionally, by choosing
partners which were responsibly engaging in the DRC’s coltan sector SFH The mine was
already connected to ITSCI.
Propelling Mechanisms
The SFH was a major energiser for companies to engage with the coltan sector in the DRC.
The initial aim was not to create a media frenzy as the project intended to provide proof of
concept before publishing its results to be discussed by other actors. Despite this, the pilot
project garnered much media attention from the beginning of its efforts (Bafilemba 2011;
Dwoskin 2012; Lezhnev 2012; M. Smith 2021). As its positive success was proven quite early
on, the project started to be discussed as a potential model and was often used as proof of
concept.
SFH generated many learnings which could be used for further projects in the region. Many of
the main learnings were circulated to guide follow-up projects (Solutions for Hope & AVX
2014). Some of these lessons included that it is critical, on the communication side, to ensure
expectations throughout the closed-pipe supply chain are matched and the process is
transparent. SFH also emphasized the power that end-users hold to create positive pressure on
the in-region actors to ensure they support and implement the systems properly. The project
illustrated that by bringing together like-minded actors’ potential problems can be avoided.
Reinvestment into the community was also framed as imperative to similar projects’ success.
This creates a stable environment and economy around the site and can spill-over to other
regions (Loch 2013). Furthermore, working with existing initiatives and making use of existing
expertise overcomes many barriers (de Bourbon Parme 2013). Examples of SFH’s partners
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ITSCI and PACT were given for easing the implementation of the project. Lastly, using the
mineral chokepoint helps identify where the supply chain needs to be more strictly regulated.
For coltan this chokepoint exists at the smelter after which point it cannot be determined where
the mineral originates from (Author 2021; Downstream Company 1 2021). SFH thus ensured
that the steps leading up to the smelter were strictly regulated and that the partner smelter was
under the conflict-free smelter initiative (Loch 2013). Feedback on the project was gathered on
the ground by project partner ITSCI. A former member of the UN Group of Experts was also
invited to survey the mine and supply chain and provide feedback on the operations (Loch
2013).
The lessons learned throughout SFH have been implemented in many other follow-up projects
and initiatives both in the coltan sector and in other mineral sectors in the DRC. The initial
pilot only included one mine in the Katanga province. This was later expanded to include mines
in North Kivu. The lessons learned were also implemented by other companies in the DRC’s
mineral sector. For instance, Phillips and Tata Steel took note of the SFH project and on the
basis of the learnings from SFH initiated project in the DRC’s tin sector which was based on
the SFH model. This highlights the increasing market acceptance of the method and approach
to responsible sourcing. It also indicates the bandwagon mechanisms had been activated as
different communities and sectors started to copy good practices. This involved getting 35
stakeholders together including businesses, NGOS, thinktanks and local government and
securing funding was the Dutch Ministry of Foreign Affairs. The backing of the Dutch
government lent credibility to the new project and the project used many SFH learnings to
reach their goals (de Bourbon Parme 2013). Additionally, learnings and momentum generated
by SFH led to the ‘Cadenas de Paz’ project which evolved to become CRAFT. CRAFT is a
Code of Risk-mitigation for Artisanal and Small-Scale mining engaging in formal trade.
CRAFT supports improved environmental and social performance in the artisanal mining
sector. It was developed in a partnership with the Alliance for Responsible Mining with support
from the European Partnership for Responsible Minerals. CRAFT fills a gap by helping
artisanal producers meet basic international supply chain expectations and giving companies a
tool to engage with and support the artisanal sector while responsibly managing human rights
and environmental risks (Downstream Company 1 2021)
The visible success of SFH garnered many new partners. While Motorola Solutions brand
recognition initially posed as a barrier, as negative results could result in bad publicity, it later
aided their efforts as publicity was attracted to the high-profile brand (Loch 2013). The success
of SFH has been covered in major news outlets such as the New York Times, the Huffington
Post, Bloomberg and Business Insider (Bafilemba 2011; Dwoskin 2012; Lezhnev 2012; M.
Smith 2021). The expansion of the project to include a coltan mine in North Kivu was also
achieved with new partners which included BlackBerry, Fair Phone, HP, Global Advanced
Metals, Intel and Nokia (Downstream Company 2 2021).
While this project was framed as a pilot, it generated many follow-up projects based on its
supply chain model. As the aim was to provide a proof-of-concept model it was successful in
its goals. Despite this, the scale on which the operations were conducted could have been
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expanded upon. The volume of coltan sourced from these initiatives was relatively small
compared to the overall volume sourced from the DRC (Angela and Chishugi 2015)
Furthermore, the method has not been embedded in common practices. Most coltan sourced
from eastern DRC continues to employ the tradition supply chain method instead of utilizing
the closed-pipe supply chain model demonstrated by SFH. A criticism of closed-pipe supply
chains is that the approach creates islands of excellence where the targeted approach creates
change in the area of focus but not in the industry as a whole. The method is thus not industry
wide and, while it creates important learnings, does not create broader change (NGO 5 2021).
The method may also be more difficult to implement when coltan is needed on a larger scale
as the number of mines increases and it becomes more difficult to maintain rigid oversight over
all the locations.
In general, propelling mechanisms were successfully activated to complete the SFH’s aim to
provide an example of how engaging in the DRC’s coltan sector could be done in a successful
way. Energising, learning by doing, logic of attraction and bandwagon were all very present in
SFH. Robustness could be improved upon by institutionalizing this approach in coltansourcing companies in order to create industry wide change instead of islands of excellence
(NGO 5 2021).
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5.3.8 RMAP
The implementation of due diligence
standards saw rising market confidence in
eastern DRC’s coltan sector (Angela and
Chishugi 2015). Regulations which
require the implementation of due
diligence standards, such as the DoddFrank Act and EU legislation, focus on
the upstream portion of the supply chain
from the mine to smelter (Schütte 2019).
However, most downstream companies
struggled to comply as a lack of
transparency in the coltan supply chain
made identifying suppliers in their supply
chain difficult. The regulations and due
diligence standards required more
communication throughout the supply
chain.
Downstream
actors
thus
exchanged information with their
suppliers in order to trace their supply
chain to the smelter level. This process
was complicated as smelters were located
deep in the supply chain (Schütte 2021;
Young, Fernandes, and Wood 2019).
Identifying actors beyond the smelter
stage presented a particular challenge.
Traceability of coltan presented a much Figure 13. Coltan Chokepoint Adapted from (adapted from RMI, 2016)
larger challenge than expected as it is a
costly and complex process (Usanov et al. 2013). For example, Apple began tracing its coltan
supply chain in 2010 and it was only by the end of 2016 that the company could claim all its
suppliers were engaged in due diligence programs (Young, Fernandes, and Wood 2019).
Smelters represent the chokepoint in the coltan supply chain (Certification 2 2021; Certification
3 2021; Downstream Company 1 2021). Chokepoints are a “constriction in complex global
supply chains where there are few actors and fewer sites thus providing strategic opportunities
for efficient engagement, education, development, and standardization” (Young, Fernandes,
and Wood 2019, 4). This can be seen in figure 13. Furthermore, smelters also represented a
significant danger to downstream suppliers. As smelters buy from a large array of different
upstream suppliers there is the possibility of contamination for the remaining segment of the
supply chain. As all the tantalum ore is smelted together at this point it is impossible to
distinguish where it originated from thereafter. Downstream companies needed to be able to
ensure that all tantalum ore being smelted together at this point in the supply chain originated
from responsible sources. To do this, more collaboration between downstream companies was
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required. To facilitate responsible sourcing the Responsible Mineral Initiative, RMI, was
created. RMI coordinates a program named the Responsible Minerals Assurance Process,
RMAP, which is a “independent third-party assessment of smelter/refiner management systems
and sourcing practices to validate conformance with RMAP standards” (RMI 2018).
Concrete outcomes of RMAP are that it enables downstream companies to make informed
sourcing decisions. Downstream companies are now able to choose to work with RMAP
certified smelters. Working with RMAP certified smelters allow companies to claim they are
not sourcing conflict minerals. It also reduces the burden of proof as companies can rely on
RMAP certification (J. G. R. Cuvelier et al. 2014). It produced due diligence management
systems based on the OECD guidance which smelters must conform to if they wish to be
certified. A smelter engagement team of fifty people is responsible for outreach to smelters.
RMI publishes an updated list of smelters which conform to their due diligence standards on
their website (Certification 2 2021; Schütte 2021; Young, Fernandes, and Wood 2019).
RMAP brought in-depth change as it included a new actor group, namely the smelters, in the
due diligence framework. Their efforts to include this new group were highly successful.
Worldwide there are 44 known coltan smelting facilities. All 44 facilities participate in the
RMAP due diligence program which amounts to 100% participation. This number is subject to
slight changes as smelters change ownership or management. The number of facilities
conformant to due diligence standards is 39 which means 89% of the facilities are conformant
(Young, Fernandes, and Wood 2019, 7). All smelters which are involved with processing
coltan from the DRC are subject to annual audits (RMI 2017).
RMAP conformance is of moderate importance as it is does not exclude non-conformance
issues. RMAP certification does not ensure the eradication of issues from the supply chain.
However, it does increase the supply chain responsibility to above a certain threshold as
outlined in their due diligence guidelines (Certification 2 2021). For instance, RMAP
incorporates data provided by on-ground partner ITSCI to trace the coltan supply chain from
mine to smelter. However, ITSCI has been subject to leaks and corruption which indicates that
not all coltan which arrives at the smelters is free of conflict, human rights abuses and mined
outside of protected area (Academic 1 2021; Academic 2 2021; Protected Area 1 2021).
RMAP provides positive contributions mostly to the coltan supply chain. RMAP’s due
diligence process is focused on conflict-free minerals and excluding human rights issues from
the coltan supply chain. Due diligence standards and traceability do indirectly contribute to
conservation as it places barriers to the entry of minerals from uncertified sources. However,
the addition of more environmental standards which specifically aim to reduce contamination
of the coltan supply chain with minerals mined in protected areas would more directly
contribute to conservation efforts.
Propelling Mechanisms
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RMAP has been very successful with 100% of coltan smelters participating in 2019. A majority
of the smelters joined RMAP in the first two years of the programs existence (Young,
Fernandes, and Wood 2019). The energising mechanism was successfully activated as
companies rallied around the Dodd-Frank Act legislation. Many electronics companies are
based in the US meaning the legislation had direct impact on their operations. These companies
needed to comply with the new rules and thus were willing to devote large financial and human
resources towards tracing their supply chain. With increased traceability, downstream
companies were able to identify the smelters in their supply chain and hereby apply market
pressure to them to comply with due diligence guidelines set by RMI in its RMAP program.
RMAP provided companies to make informed sourcing decisions and also created energy
within the coltan smelter actors to comply with RMAP guidelines to retain their clients. RMAP
thus empowered downstream companies and created increased trust in the supply chain as
downstream companies were able to claim conflict-free materials.
The RMAP standards have been revised multiple times indicating learning by doing. The
RMAP standards were revised to include lessons learned from the initial years in the project
(RMI 2017).
The RMAP program was visibly successful with its high participation and conformance rate.
The commitment of many high recognition brands to coltan due diligence standards prompted
changes throughout the coltan supply chain. This triggered the crucial resource of smelter
compliance to due diligence.
Coupling is a mechanism which would be improved upon. Although RMAP creates
connections across scales by facilitating increased communication and contact between
downstream companies and smelters, it does not include a wide array of topics in its due
diligence standards. RMAP focusses solely on conflict-free minerals and human rights abuses
in the coltan supply chain. However, these standards could be updated to include other
requirements. Including environmental requirements, such as banning coltan mined in PAs,
could reflect wider changes and concerns in corporate responsibility.

5.3.9 IPIS Mapping
Information deficit has long been an obstacle in the DRC’s coltan sector. Reliable data on
reserves, production and exports are scarce (Usanov et al. 2013). For coltan specifically, the
unstable context of eastern DRC and the illicit nature of some ASM activities means data
availability and reliability has historically been very low (Author 2021; Certification 3 2021;
Government 2021; NGO 5 2021; NGO 6 2021). This makes it difficult to quantify impacts and
design interventions to improve the sector. In addition to this, data is not always publicly
available. However, positive changes in the availability of data can be observed. IPIS is an
international and independent research institute based in Antwerp which provides “tailored
information, analysis and capacity enhancement to support those actors who want to realize a
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vision of durable peace, sustainable development and the fulfillment of human rights” (IPIS
2020a). One of the projects it is involved with is mapping as its approach to building peace is
that understanding is needed before a problem can be adequately addressed. Designing
interactive maps is thus an integrated part of its research methodology and provides a crucial
basis for analysis. It has a wide variety of maps available on the DRC on the subjects of conflict,
ASM, roadblocks, incidents and conservation.
The concrete outcome of IPIS’ mapping are the maps on which gathered data is displayed.
Their selection of maps provide information on various topics. Of particular interest to this
research is the interactive map on ASM in eastern DRC. This interactive map has filtering
functions per mineral mined in eastern DRC. It also maps conflict and the presence of armed
groups in certain region and mines. Furthermore, the map illustrates where coltan mining
occurs within PA’s. These maps are publicly available and can thus be accessed by any
interested organization or person. In the chain, they are mostly used by NGOs, activists and
scholars who model further research and interventions on the data presented on the maps.
The in-depth change is the approach of understanding the problem and then making this
information publicly available in such an accessible manner. While there are data generating
entities on the ground such as ITSCI, BGR and BM, the approach of IPIS to generate the data
and then develop it into a visual map it is a radical new practice.
The map is of moderate importance as, in itself, it does not bring about change. The map exists
as a catalyst for change. It provides a contemporary understanding of conflict, mining and
regional dynamics in eastern DRC which can be used by other organisations. Other
organisations can model projects based on the information provided within the map. Maps thus
represent knowledge and knowledge is a form of power. This type of power could help
redistribute benefits across the coltan value chain and help to upgrade the position of miners.
The project has overcome resistance and barriers by successfully gathering data on the ground.
Eastern DRC can be a difficult context in which to gather data but IPIS has overcome this by
having knowledgeable and experienced staff and partnering with many organizations on the
ground in order to share and consolidate data and information. This means that they have access
to more data and also spread their findings to more groups.
The map provides a positive contribution to the coltan supply chain and conservation efforts.
As interventions can be modelled upon the information provided by the map. For conservation,
it provides an overview of areas which are under particular threat. The project is connected to
societal and corporate change as it is changing the perception that ASM in eastern DRC

Propelling Mechanisms
The project has successfully activated many of the propelling mechanisms. Firstly, IPIS’ efforts
have been positively framed by many of the interviewed participants (Academic 1 2021;
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Academic 2 2021; Certification 3 2021). They are an important source of information for many
different stakeholders and often partner with other organizations to deliver high-quality
projects. The high-quality projects indicates the logic of attraction mechanism has been
activated as well as new partners provide access to different data and resources. For instance,
IPIS and Ulula partnered together on the Matokeo project – a small win described in section
5.3.1. where Matokeo brought a lot of the specific expertise needed to create the mobile app.
IPIS has also learned by doing. They have had various updates of their map. Recently, they
have produced an updated map which included roadblocks. Roadblocks are a novel way in
which armed groups are generating financing for their activities. The maps show how armed
groups do not need to be present at the mine in order to profit from them. By setting up
roadblocks in the vicinity of mines they can stop the minerals during transport and take a cut –
otherwise known as illegal taxation. This mechanism has been shown to provide substantial
financing for armed group activity (Schouten, Murairi, and Kubuya 2017) IPIS showed that
roadblocks are often set up in the vicinity of mines exactly for this reason. The conflict mapping
by IPIS has thus uncovered subtle new ways through which armed groups still control and
profit from mining.
As for coupling, the different filters on the map show synergy with different issues on the
ground. The map can be filtered for the presence of armed groups, per mineral, the availability
of services, the presence of ITSCI and size of the mine and other factors. This enables new
linkages to be found between issues which were previously thought unconnected and provide
new information of dynamics on the ground. One such example has been explained for the
learning by doing mechanism where roadblocks have been revealed to be the new way of armed
groups retaining income and control over natural resources in eastern DRC. Furthermore, the
IPIS mapping of ASM is a robust endeavor as 2993 mines have been mapped.

5.3.10 Better Mining
Growing international concerns over the link between mineral extraction and trade contribution
to human rights violations and conflict financing led to the implementation of new US (DoddFrank) and EU legislation. These legislations have focused on due diligence, transparency, and
traceability in the coltan supply chain. The legislation required companies to provide
information on their supply chains and outline how risks in their supply chains were being
addressed. Guidelines on how to comply with due diligence standards in mineral supply chains
are outlined in the OECD Due Diligence Guidance. Companies, however, are ultimately
responsible for their own due diligence (Postma and Geenen 2020). In 2009, this led to the rise
of non-state mineral traceability and due diligence program ITSCI, which “supports member
companies to implement due diligence by working with governments and civil society and
providing expert field, data, risk management and auditing teams” (ITSCI 2014).
The ITSCI due diligence scheme has made great progress on certifying the coltan supply chain
(Author 2021). ITSCI also purposefully took the stance of involving the government.
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Government officials were trained to perform the traceability and paperwork as ultimately it is
the state’s responsibility to regulate the natural resources within their borders. ITSCI has thus
taken the opportunity to embed these structures within the local government and state agencies
(Industry Group 1 2021). This is important as, due to corruption and difficulties working the
DRC government, initiatives have begun to foster a culture of working without the government
(NGO 5 2021; NGO 6 2021; Research Institute 1 2021; Upstream Company 1 2021). It is a
problematic pattern, where organizations do not engage in building state capacity and solely
focus on their own project objectives (Industry Group 1 2021). ITSCI thus strove to engage
with the government and have been successful in the respect.
However, ITSCI has also been subject to several critiques. It has been accused of monopolistic
practices where it is difficult to pressure ITSCI to improve since there is no alternative mines
and mine operators can turn to (Academic 1 2021; Certification 3 2021; Upstream Company 1
2021; Upstream Company 2 2021; Upstream Company 3 2021). Additionally, ITSCI has been
critiqued for its lack of digitization of data. On the one hand, paper was initially used by ITSCI
in order to facilitate local government involvement as digital tools were not always accessible
(Industry Group 1 2021). Furthermore, ITSCI has fielded accusations of fraud and corruption.
ITSCI agents do not take action when people are selling their tags to allow coltan to enter the
supply chain from unauthorized areas (Academic 1 2021; Academic 2 2021; Upstream
Company 1 2021). Lastly, ITSCI has been accused of very high due diligence fees which is not
proportional to the service they provide (Upstream Company 1 2021; Upstream Company 2
2021; Upstream Company 3 2021).
Better Mining has made a concrete impact by challenging the monopoly held over the coltan
sector by ITSCI. ITSCI has held a monopoly over the coltan sector in eastern DRC as it was
the only way to export minerals under the Dodd-Frank Act and new EU legislation (Academic
1 2021; Certification 3 2021; Industry Group 1 2021; Research Institute 1 2021). There were
concerns over the mounting costs of implementing ITSCI’s due diligence schemes (Upstream
Company 1 2021; Upstream Company 2 2021; Upstream Company 3 2021). These costs were
out of touch with the number of agents provided for ensuring compliance. For instance, ITSCI
provided two agents for the entire Masisi Territory, which is double the size of Luxembourg
(Upstream Company 2 2021). One mine’s take was “of course, when you start a system, you
have to learn what is going on, but you also have to improve. Our issue with them was that
they were unwilling to improve” (Upstream Company 2 2021). Organizations typically remain
unchanged when there is no pressure to improve or evolve. Consequently, the advent of Better
Mining onto the coltan sector in eastern DRC caused a disturbance and its principal
achievement was to provide an alternative option to the market. It does this by providing an
alternative method of sustainable sourcing and due diligence. Specifically, it brought digital
data generation, digital product traceability and takes a different approach to financing these
activities to bridge the gap between upstream participants and the rest of the value chain
(Certification 3 2021). One of the biggest criticisms of the coltan sector is how the costs of
implementing due diligence were passed on to the artisanal miners (Industry Group 1 2021).
This is the opposite of what due diligence should strive to achieve. It is unjust that the entire
global industry benefits from the implementation of due diligence yet the most vulnerable
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actors in the value chain must pay for it. Better Mining has taken a full value chain financing
approach which means they proactively engage the midstream and downstream entities of the
value chain to contribute to funding implementation. The financial gap for implementing due
diligence is therefore bridged by downstream companies rather than upstream miners
(Certification 3 2021). This directly affects the lived experience of miners and provides visible
results of a small win.
As a radical new practice, Better Mining has gone beyond compliance with the OECD’s due
diligence guidelines to add the environment to their risk analysis. Specifically, protected flora
and fauna are listed as a risk which links to flora and fauna in PAs. Better Mining has responded
to the shifting times where the environment is increasingly being factored in for consideration.
While the OECD guidelines were born out of a principal concern of conflict financing and
human rights abuses Better Mining posits that “there is a greater interest in environmental risk
data” (Certification 3 2021). So, while the legislative framework does not require them to
collect environmental data Better Mining is doing this in order to outline where changes would
need to be made. Environmental management can only begin once there is an understanding of
the impacts, and this understanding can be fostered through data.
Entering a monopolistic situation and transforming that into a competitive market is a difficult
venture and entailed overcoming many barriers. ITSCI has a lot of market power and sway
over the involved actors. Monopolies can encounter issues of decreased performance and
increasing costs (Upstream Company 1 2021; Upstream Company 2 2021; Upstream Company
3 2021). ITSCI put both direct pressure and indirect pressure on Better Mining to dissuade it
from entering the scene. Indirect pressure was applied by penalizing companies which wanted
to work with Better Mining. It required the most financially potent coltan company, SMB, to
switch systems in order to make Better Mining viable. SMB was big enough to sustain the
pressure applied by ITSCI and survive the disincentives that it put in place for them to switch
systems (Certification 3 2021). It was very difficult for SMB to switch but due to their
significant financial capacity it allowed Better Mining to enter the DRC market commercially
(Certification 3 2021; Upstream Company 2 2021). The other element to overcome this initial
commercial viability was data. Better Mining have permanent staff on mining sites which
gather data daily. The development sector took a strong interest in these data sets as they were
related to broader issues including environmental data and data on local communities near
mines. Through this data, Better Mining was provided the opportunity to collaborate with
USAID, UNICEF and other large development organizations (Certification 3 2021).
Better Mining is positive shift as it reinvigorates the coltan due diligence sector in eastern DRC.
It provides a positive contribution to both the coltan supply chain and conservation efforts
through its acting as a due diligence and traceability scheme which includes environmental
aspects in its risk assessment. Furthermore, it shows that companies and organizations can and
should go beyond compliance with the due diligence guidelines and is thereby a strong example
of corporate change.
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Propelling Mechanisms
Better Mining successfully activated the coupling method by synergising to different problem
areas. Specifically, through the broad data sets on environmental and social data it is able to
link to different problem areas. For instance, partnered with UNICEF it was able to look at how
to improve upon the child labour risk remediation. Typically, when children are found at mine
sites the international community is asked not to source from those mines. Yet Better Mining
and UNICEF looked specifically at how to engage when those issues occurred and have proper
processes in place to deal with parents, schools and local authorities in order to have a more
sustained impact and remediate that risk (Certification 3 2021).
Through its webinars Better Mining is also engaging with the energising mechanism. The
regular webinars include speakers from different parts of the supply chain and provides an
opportunity to positively frame their efforts and highlight their victories. Speakers can
emphasize the importance Better Mining has for downstream and midstream industries
responsible sourcing efforts and also be more specific such as highlighting how Better Mining
helped remove a military group from an ASM site. Hereby, energy and enthusiasm is garnered
by the involved partners leading to increased commitment to Better Mining’s efforts.
This coupling mechanisms has partially merged with the logic of attraction mechanism. For
example, the data sets generated by Better Mining piqued the interest of many development
NGOs. These development NGOs paying for the data sets was one of the ways in which Better
Mining was able to become financially viable in eastern DRC. Additionally, the commitment
of SMB to Better Mining triggered crucial financial resources needed for Better Mining to
enter the coltan market in the region. This enabled other, smaller in scale and smaller in
financial capacity, to be able to switch systems as well.
Coupling is also done by working together with the DRC government. Data is shared with state
actors to further their understanding of the types of risk mitigation activities that local
stakeholders can implement. Additionally, knowledge and expertise on mining is shared
(Certification 3 2021). The DRC has a long history of mining and thus specific state agencies
are often experts in their field. While state capacity between departments and agencies varies,
Better Mining aims to learn from expertise where it can and aid in building capacity in other
areas.
While Better Mining has been adding more coltan mine sites to its scheme it remains a
relatively small player. Coltan mines under its traceability scheme. For Better Mining to
become more robust and less sensitive to the pressure applied by ITSCI it should focus on
acquiring new mines under its scheme. This will additionally reveal what the true impact of
their new method could be on a larger scale.
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6.Discussion
Considering the results, the following chapter relates the findings to underlying theory and
literature to connect the research to policy and future opportunities, examine the research’s
academic relevance and importance and critically reflects on the research approach. The first
section outlines the small win typologies. The second section, turning small wins into big wins,
discusses the small wins and further analyses their potential by linking them to future
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opportunities and policy. The third section discusses the research’s academic relevance and
addresses the research questions with findings from wider literature. The last section reflects
critically on the research.

6.1 Small Win Typologies
The identified small wins all contribute to reducing the environmental impacts of coltan mining
in protected areas but do so in different ways. The main differences lie in their area of activity,
and these have been divided into four main typologies as illustrated in figure 14. This section
will outline each typology, asserting state sovereignty, environmental governance, auditing or
assurance support and knowledge management, and explain why the small wins were situated
within them. It then discusses why these typologies are important and what are typologies could
be useful.

Figure 14. Typologies of Identified Small Wins

Firstly, asserting state sovereignty are small wins which involve the DRC demonstrating its
power over its territory and resources. Taxation and Chinese companies are both examples of
small wins where the DRC reasserts control over its resources. With taxation, it does this over
its citizens and in the Chinese companies’ case, it does this over a foreign state. Secondly, the
environmental management typology includes wins which govern nature. Here Itombwe
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Nature Reserve and Strong Roots provide clear examples of small wins which contribute by
managing nature. They both do so through participatory and inclusive approaches.
Next, auditing or assurance support are small wins which involve verification and tracking
within the chain. The closed supply chain is a means through which companies could increase
assurances that coltan was ethically and sustainably sourced and RMAP is the auditing program
which checks smelters. The knowledge management are small wins which involve generating
knowledge about the sector or distributing this knowledge in new ways. IPIS falls strongly in
this typology through its innovative and publicly available maps. Matokeo and Better Mining
fall under both the auditing or assurance support and knowledge management typologies.
Matokeo is generating new data through its communication with miners where they can report
on environmental and human rights incidences and provides the miners with pricing
information which redistributes knowledge throughout the chain. However, it also leads to
assurance support as the data on incidences can be bought by companies to check whether their
chains are free of human rights abuses and environmental damage. Better mining is also
collecting new environmental data and, as a due diligence scheme, provides assurance support
to companies that the coltan they are sourcing is free of human rights abuses and not mined
within protected areas.
These typologies make it easier to understand how small wins are contributing to reducing the
environmental impacts of coltan mining in protected areas. A type of small wins which could
be useful in the future is policy dialogue. These small wins could influence policy to include a
more environmental focus for instance.

6.2 Turning Small Wins into Big Wins
The nature of wicked problems often makes it difficult to identify small wins and assess their
impact. It is “difficult to talk about positive steps. When you make one move, everything
changes, and it is difficult to see whether this is positive or negative. Ultimately, it is all about
who is benefiting” (Academic 4 2021). Reforms and small wins create their own issues and
conflict as they reshuffle the players and challenge power relations. For positive change to
continue to happen these new dynamics must be unmasked and addressed in their new forms.
To ensure small wins are not undone, it is also important to link them to policy. Furthermore,
it is important to locate the position of the small wins in the coltan value chain to analyse which
actors are involved with positive change. This section outlines the typology of the small wins
identified and illustrates this in figure 8. After this it discusses the small wins, which actors
they involve and where in the value chain they are located. It connects them to policy and
suggests further opportunities for change. Next, the the interaction between small wins on
different value chain stages will be outlined. The section will end on a discussion of which
actors are the main contributors and drivers of change as illustrated by figure 15 and figure 16.
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Most of the small wins identified are occurring in the upstream stage of the value chain. The
small wins in the upstream portion of the value chain include Itombwe, Strong Roots Congo,
Matokeo, taxation, Chinese companies and Better Mining.
Itombwe and Strong Roots Congo approach to wins is combining conservation with mining
through their participatory approach. For Itombwe the involved actors are the ICCN, NGOs,
local communities, and protected areas. For Strong Roots the involved actors are, activists,
NGOs and local communities. This participatory approach represents a radical new practice in
the DRC. Of special note, is the involvement of the state in Itombwe as the DRC often avoids
partnering with communities on conservation projects. This is indicative of the DRC state
aiming to control forests even when it often does not have the power, resources or authority to
do so in an effective manner. The participatory reserve thus represents a radical new practice
in the DRC as the country’s first state run protected area established along community-based
conservation methods. Both Itombwe and the nature corridor Strong Roots Congo is planning,
aim to work with internal zones which delineate core areas for conservation and areas more
suitable to livelihood activities, including coltan mining. The projects focus on repairing the
relationship between communities, nature, and the state in order to create sustainable
livelihoods in line with conservation objectives. While Itombwe activated many of the
propelling mechanisms, it failed to be fully implemented due to the lack of long-term funding
which indicates the key missing mechanism was robustness. It remains unclear as to why a
community-based program would need long-term financing. The idea behind the zone
delineation was that conservation objectives and livelihood needs could be met in the same
area. Part of the issue was that local communities expected development aid in return for their
participation which was not part of the project partners’ plan. Aligning and communicating
expectations on the outcomes of projects is thus essential for continued participation for
involved parties. This is an important lesson for Strong Roots Congo to take on board. Strong
Roots Congo also underlined the possibility of restoring coltan mining sites within the reserve
indicating an opportunity for a future small win.
In terms of policy, these small wins would be propelled by enacting more inclusive and
community-based conservation policy which would align communities with the DRC’s
conservation objectives. However, the likelihood of such policy being enacted is low as, as
stated above, the DRC state has tended to retain full control and autonomy of the forests in a
legal sense. Additionally, mining within state protected area is still illegal under DRC law.
However, as this project was implemented in partnership with the ICCN, a state department,
the state accepted the overlap of mining and conservation in this example. Policy changes
making such initiatives easier to implement elsewhere could help circulate this new approach
to conservation and coltan. However, in the wicked problem context, care must be taken not to
make protected areas vulnerable to large-scale mining exploration The multiple-use zones
should be designated for community livelihoods only and not for industrial mining companies.
The safest policy option be to not amend the law and policy on allowing mining in protected
areas by to tolerate such overlaps in these unique cases. Rather than focusing on amending
policy, the focus should be on successfully implementing such a community-based
conservation project and replicating this in several areas. This will create more robust small
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wins and allow for the long-term impacts, risks and potential of these initiatives to be better
understood. This can be aided by looking to other countries where community-based
conservation initiatives have been successful (Galvin, Beeton, and Luizza 2018; NaughtonTreves et al. 2006).
Other small wins located in the upstream stage of the value chain are taxation and Chinese
companies. Both small wins originate from the DRC state which is a sign that state fragility
could be decreasing. Taxation also involves the miners and mine operators whereas the Chinese
companies small win involved local communities, miners and source country government.
Increased presence of the state at mines is leading to more oversight and control of the sector.
Additionally, taxation is aiding the formalization of ASM in eastern DRC. It provides a
pathway for the state to control and profit from its natural resources. However, as a wicked
problem it is difficult to assess to assess whether the profits are being reinvested back into the
ASM sector to create social and environmental improvements. The state should also take
measures to ensure the issue of double taxation is being addressed to alleviate this financial
burden from artisanal miners. Here, the learning by doing mechanism should be improved upon
as these problematic practices. Future small wins could be connected to policy changes and
projects which address these issues. Increased state sovereignty, as observed in the expulsion
of Chinese companies, is equally important as it demonstrates the DRC’s decreased tolerance
for illegal mining activities within its borders in terms of environmental damage and human
rights abuses. In terms of policy, the DRC already has legislation outlining the conditions under
which foreign companies must operate. However, these rules have been irregularly enforced.
Future small wins include opportunities to hold larger companies accountable for their actions
and hereby building a more credible no-tolerance attitude towards illegal mining activities.
The small wins located in the upstream stage of the value chain which are providing more
choices and information for locals on the ground in the DRC are Matokeo and Better Mining.
Matokeo, empowers artisanal miners by giving them pricing information about the minerals
they are mining. This provides them with a stronger position within the coltan supply chain as
they can argue for fair prices and livelihoods. Tying their bottom-up monitoring initiative on
environmental and social issues within the mineral supply chains back to agencies which can
take action on these concerns is another opportunity for a future small win. Matokeo involves
miners and industry group actors. On the other hand, Better Mining is providing more and
innovative types of data and challenging the monopoly on due diligence. More and new types
of data are generating new insights on the coltan sector and local dynamics. Furthermore, Better
Mining challenging ITSCI’s monopoly on due diligence in the eastern DRC’s mineral sector
will improve traceability with its blockchain technology and focus on the environment. This
reflects a wider shift in the coltan supply chain to include environmental concern as a more
integral part of company policy. This could be included in wider policy changes as well. More
specifically, international regulations in the US and EU could require companies to publish
their supply chain’s environmental impact.
At the chokepoint, RMAP is located at a strategic position to influence the entire upstream
stage of the value chain. It is a robust small win with almost all coltan smelters joining the
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program. However, the contamination in the upstream stage of the value chain means smelters
cannot ensure coltan is being sourced from mines outside of protected areas or from mines in
which no human-rights abuses are occurring. In terms of policy, RMAP is a voluntary program
which allows the companies which work with the program to claim their supply chain is
human-rights abuse free. It is not, however, a mandatory program to participate in. Despite
this, consumer pressure has been effective at ensuring companies work with RMAP smelters.
To ensure continued and complete compliance, policy could make RMAP participation a
requirement for smelters.

Figure 15. Stakeholders involved with Small Wins

In the downstream stage of the value chain are located the small wins of IPIS and the closed
pipe supply chain. IPIS involves academic and NGO actors whereas the closed pipe supply
chain involves end user companies. As more of an information service, it is difficult to link
IPIS to policy. However, policy interventions could be modelled upon the information provided
in their maps and publications. As knowledge generates power, the more accessible knowledge
provided by IPIS may lead to more equitable power distribution. By monitoring and reporting
what is happening on the ground IPIS makes it more difficult for illegal and unjust actions to
take place. On the other hand, the closed pipe supply chain experiments with new approaches
and controlling key parts of the supply chain. The closed supply chain approach came at a time
when companies were poised to disengage from the DRC’s mineral market. Thus,
experimenting with the closed pipe supply chain approach was beneficial for restoring market
confidence and reshape perceptions of sourcing from the DRC was a small win. Companies
also publicly committed to rebuilding the DRC through development projects which could
stabilise regions around mines. Despite this, care should be taken to not to just create islands
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of excellence and to design supply chain approaches which are scalable for larger companies.
Industry-wide change is needed and experimentation with how companies can contribute to
local communities and state building should continue. Future small wins could focus on ways
in which to scale up this type of small win or create new systems through which more equitable
conditions can be generated for the coltan supply chain.
Interaction between small wins in different value chain stages is mostly aimed at knowledge
management and distribution. Matokeo and Better Mining are both involved with selling data
they collect on the ground to
interested parties. Matokeo, for
instance, has sold information to
Apple. Similarly, IPIS connects the
public to on the ground events in
the DRC through their interactive
maps. On the other hand, closed
supply chains aim to create tighter
connections between all levels of
the value chain by exact sourcing
knowledge. Beyond this, there is
not limited interaction between the
small wins on different stages. This
is a missed opportunity as a more
unified approach throughout the
value chain could have a larger
impact. Although difficult, due to
the many independent actors and
parties involved, multi-scalar
interaction could have great
rewards. Including miners in
certification for instance, could
lead to more effective and
beneficial
measures
being
implemented.
The results highlight that most of
the small wins originate or are
driven by actors outside of the
value chain. As indicated on figure
9 most stakeholder groups are
involved with the small wins
identified in this research. This is
with the exception of armed Figure 16. Small Wins as located throughout the Coltan Value Chain
groups, ITSCI and the OECD.
However, when this is compared to figure 16, it becomes apparent that the small wins are
85

located evenly throughout the coltan value chain. Most of the small wins are propagated by
business enablers or regulatory bodies. This is not necessarily a negative feature, as these
business enablers and regulatory bodies work to influence the whole coltan value chain. For
instance, small wins are located in regulatory bodies at each stage of the value chain meaning
the whole value chain is affected. Furthermore, all business enablers are involved with
generating small wins. This is important for future reference; change will most likely not come
from actors in the immediate value chain but from actors regulating and enabling the chain.
Source country governments hold an especially strategic regulatory position as requirements
they implement over end user companies affect the entire value chain.

6.2 Contribution to Theory and Knowledge
Considering the results, this research makes scientific and theoretical contributions to the
understanding of small wins, the coltan sector and how coltan mining and protected areas can
co-exist. It does this by relating the empirical findings to existing literature and the underlying
theories.
The small wins framework is an innovative approach which has not been applied in this context
or combined with global value chain governance. The framework was published only recently,
in 2018, and because of this there are few research projects which have implemented the
approach. Of the existing research, the main focus has been on applying the small wins
framework in the context of sustainable transitions in Europe (Bours, Wanzenböck, and
Frenken 2021; Reijnders 2021; Salo et al. 2022; Termeer and Metze 2019). Furthermore, the
small wins framework had never previously been combined with global value chain
governance. By creating a specialised theoretical framework with indicators to identify small
wins in the context of eastern DRC’s coltan sector, this research indicates that the framework
has a much wider potential application. An important differentiation between the original
framework presented by Termeer and the one presented in this research is the focus on the
micro-scale. The original framework identified small-wins at the micro-scale only, meaning
bottom-up initiatives in the local context (Termeer and Dewulf 2019; Termeer and Metze
2019). This research goes beyond the micro-scale to identify small wins throughout the coltan
value chain. This offers possibilities for the application of small wins as it need not only be
focussed on initiatives occurring on the local, grass-roots level which makes it applicable to
more wicked problem situations. Considering how small wins occurring at different scales
interact and influence one another may be an interesting new layer of analysis to add to future
research.
With the innovative approach of small wins, this research also aimed to contribute solutions
for the issues within the coltan value chain. Traditional literature and research conducted within
the coltan sector overwhelmingly has negative findings. Understanding the problems in the
sector is useful but too much focus on the issues can prevent action from being taken. This is
a common characteristic of wicked problems and thus identifying these small wins provides a
starting point for positive change. This research has found that there are examples of positive
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initiatives occurring, in the DRC and outside, throughout the coltan value chain. Although the
sector still faces many issues, these small wins can catalyse larger changes. As large-scale
interventions in wicked problems often have unexpected effects and usually have effects that
are not reversible utilizing these small wins and expanding upon them could be a more sensitive
method of intervening in eastern DRC. Beyond identifying and highlighting positive action
already occurring within the coltan value chain, this research highlights that governance can
be successfully conducted from afar. Legislation by source country governments has been
effective in requiring coltan sourcing companies to investigate their supply chains and has had
ramifications for how coltan is mined in eastern DRC. With the aid of non-state mineral
certification schemes, efforts are now being made to ensure coltan is only sourced from mines
under ethical working conditions.
Furthermore, this research aimed to contribute to a more transparent coltan sector. Increased
transparency in the coltan sector will enable environmental impacts to be reduced as coltan
mined in protected areas can more easily be identified. The approach of focussing on small
wins was thus also chosen to encourage participation from actors throughout the value chain
to demonstrate the positive steps they had taken. Despite this, participation remained difficult
especially in some of the more elusive actor groups including armed groups. There were
definitive elements of distrust and secrecy in the sector with many of the actors declining to
participate in fear of negative repercussions of the research. Furthermore, critical research has
been publicly attacked by actors who disagreed with the outcomes. This indicates that the
coltan sector is still very closed and sensitive to critical feedback. Yet by contributing research
on small wins in the sector this research aims to go against the grain to create more trust and
transparency.
Several of the themes discussed in this research feed into, and confirm, existing literature. For
instance, the predication that coltan mining is only set to expand leading to increased pressure
on protected areas is echoed by Sonter et al. (2020). They posit that mining threats to
biodiversity will increase as more materials for the renewable energy transition are required.
Non-state governance interventions for the environment are also discussed in Cashore’s work
(Cashore et al. 2007). It emphasizes that sustainable certification especially has potential in
countries where fragile governments may need to be side-stepped and require companies to
abide by illegal logging standards or fail to access lucrative markets. Furthermore, communities
playing a key role at frontiers were conservation and mining overlap confirm findings in Vuola
(2022). Vuola posits that double frontiers often exist in a fragmented state structure and may
be competing, synergistic or co-ignorant. The multiple use protected areas could thus aid in
creating a synergy between the two. Building on this, findings in Kauano et al. (2020)
demonstrate that multiple use protected areas have the potential to prevent deforestation in the
Amazon while also generating economic livelihoods. Similarly, a study in Peru and Ecuador
found that multiple use protected areas had potential at protecting the environment from
mining.(Naughton-Treves et al. 2006)
While connections can be made to existing literature on coltan mining and protected areas, this
study directly contributes to academia by uncovering new, unexplored findings. The research
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brings to light a discussion on the relationship between extractive practices and protected areas.
This research challenges the belief that conservation and coltan mining are irreconcilable.
Artisanal mining forms an important livelihood opportunity for 30 million people around the
world (Stocklin-Weinberg, Veiga, and Marshall 2019). Leaving these practices unchecked
would certainly lead to disastrous environmental consequences including forest cover loss,
biodiversity loss, soil degradation soil erosion due to mining methods and associated livelihood
practices to support mining populations. These risks are higher in areas of high-conservation
value where minor disturbances can have widespread consequences. However, the role of
artisanal mining in local livelihoods cannot be underestimated either especially in lowerincome countries where mining is often seen as a quick method to make money.
In situations where mining and forests meet, a pragmatic approach is required to cope with the
challenges mining presents while also respecting the important economic role mining plays in
the local context. For instance, in many of the protected areas in DRC, artisanal mining has a
long history and local people are very poor and have few livelihood alternatives to which to
turn. Additionally, the protected areas in this region are vast with little means of enforcement.
Finally, the demand for coltan is only increasing which indicates coltan mining is only set to
increase and expand over time. A pragmatic approach uncovered by this research is the internal
zoning which was conducted in a participatory manner in both Itombwe and the nature corridor
between Kahuzi-Biega and Itombwe. It is a method which includes communities in a respectful
manner and gives them the power to decide what to do with their land and ensures that the local
communities are the ones benefitting from the activity occurring on their land. It also brings
artisanal mining above ground which contributes to the transparency in the sector discussed
above. It represents a way forward which is sensitive to the conservation objectives by
delineating a core zone with no human activity, acknowledges the economic livelihood needs
and organizes local participation, cooperation, and management. Yet, it also brings challenges
with it as mining activities will damage the environment. Care must be taken to ensure that this
does not just become a method through which to weaken environmental protection and gain
mining access to protected areas. To avoid this, regulations will be needed to ensure that mining
is only conducted to an appropriate scale and with ecologically sensitive methods. Furthermore,
restoration plans must be made for when the mining activities are concluded. This discussion
as an important topic for further research.

6.3 Reflections on Research Approach
With any research, it is important to critically reflect on the research approach employed and
highlight limitations and potential avenues for further research. As a wicked problem, finding
the appropriate frame for this research was difficult. Tangled in a large and complex network
of relations, the picture can become impossibly large. The frame of coltan mining in protected
area’s was chosen to structure and focus the research. The main assumption on which this
research is based is that traceability and certification will reduce coltan mining in PA. As
traceability throughout the coltan supply chain improves, the origins of the ores can be verified
and contamination from prohibited areas can be prevented. However, traceability and
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associated governance arrangements to achieve it, such as certification are by no means neutral
concepts and programs. Certification schemes can create additional issues on the ground and
fuel further conflict (NGO 6 2021; Poynton 2015). It could thus be interesting to explore other
avenues through which the coltan supply chain could be regulated to address some of the
wicked environmental and social issues facing eastern DRC. Wicked problems require radical
new solutions and identifying weaknesses in the certification scheme concept could highlight
new avenues for action.
In addition, certain assumptions were made due to the positionality of the researcher. First,
protected areas were assumed to be good ways of protecting the natural heritage of eastern
DRC. Although alternative forms of protected areas were investigated, such as communitybased models, no other solutions were explored. Furthermore, community-based models were
assumed to be suitable solutions. None of the issues with community-based models were
therefore delved into deeply due to this assumption.
In retrospect, the research could have been structured in a two-step approach which first
identified small-wins and then investigated the identified small wins. The identification of
small wins in such a complex environment is not a straightforward task (Termeer and Metze
2019). Often, small wins emerge under the radar of public attention as few policymakers and
researchers take notice. The initial step would have then been to identify small wins along the
value chain. If fieldwork had been a possibility, a second step of evaluating different attitudes
to small wins could have been implemented. Actors could have been met in a participatory
approach where small wins were collaboratively discussed. This would have revealed much
information about how different actors view the same small win.
The research could also have benefitted from being conducted longitudinally. This would have
allowed the research to elaborate on the transformative potential of small wins over time. In
the context of wicked problems, small wins do not accumulate in a linear fashion which makes
tracking the transformative power of small wins difficult. Small wins occur in a network of
relations, and this means defining causality is challenging. Despite this, studying how these
small wins progress and evolve over time could increase understanding of how mineral value
chains develop and how different actors can play a role in protecting the environment in fragile
governance contexts.
As a methodological limitation, this research misses the input from two important stakeholder
groups namely the governmental and local view. While efforts were made to contact these two
groups successful, communication remained elusive. This is regretful as Congolese state and
community input could reveal much about their desired development of conservation and
coltan. However, lengths were taken to question other stakeholders on the perceived attitude
of the state and communities towards certain small wins and related topics. It was suggested
by other stakeholders that the state and communities would be easier to interview in-person.
Further research should consider travelling to eastern DRC to enable easier contact with certain
stakeholder groups. Another issue to consider when contacting these stakeholder groups is the
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language, speaking French would be an asset for future research and otherwise a well-informed
translator would be required to facilitate interviews.
This research concerned itself with the environmental impact of coltan mining in PAs and how
small wins could contribute to a reduction of coltan mining in PAs. A closely related topic for
further research is how the environmental impact of coltan mining could be reduced.
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6. Conclusion
In conclusion, the aim of this study was to investigate how different actors could contribute to
reducing the environmental impacts of coltan mining within protected areas. To do so, firstly,
the actors involved in the eastern DRC’s coltan mining value chain were mapped. It found that,
besides being very complex and secretive, regulatory and business enabling actors hold sway
over the value chain. This is useful in the face of the environmental impacts of coltan mining
in protected areas. Problems with the certification mechanisms enable coltan which has been
mined in protected areas to enter the certified value chain destined for global export. The
mining activity has impactful and long-lasting negative environmental consequences. Coltan
mining has been directly linked to deforestation due to mining activities and livelihood needs
of miners. Furthermore, biodiversity loss has been observed around mines due to reduced
habitat and bushmeat poaching. The loss of forest cover and mining techniques have also been
also led to soil erosion and degrading soil quality. As the DRC is home to the second largest
tropical rainforest in the world which houses unique biodiversity found in few other places on
earth, it is essential efforts be made to protect these areas of high conservation interest. This
research did so by identifying small wins which contributed to a reduction of environmental
impacts along the coltan value chain. Nine small wins were identified along each stage of the
value chain. Six small wins were found in the upstream stage, one at the chokepoint and two
in the downstream stage. The actors driving these small wins were often indirect actors. More
specifically, they were propagated by business enablers or regulatory bodies. This is a valuable
to have uncovered, as it sets the expectation that change in the coltan sector will be driven by
actors regulating and enabling the chain.
As a result, through its innovative nature, this research contributes to existing literature and
theory on the coltan sector and small wins. Despite the inability to do fieldwork and conduct
interviews in French, 25 stakeholder views were included to provide different viewpoints of
the sector, its challenges and small wins. It provides a novel approach by uncovering positive
developments and providing a starting a point for change. Hereby, it aims to contribute to
deepening trust and improving transparency which is often lacking in wicked problems.
Furthermore, it points to the coltan sector not as an instigator of environmental degradation but
as a possible solution and way forward in a complex and sensitive situation. The research also
makes a contribution to the small win theory by illustrating that small wins need not only be
identified on the micro or local scale but also on a value chain or sector approach. This
demonstrates the potential of the theory to be applied to a much wider range of issues beyond
sustainable transitions problems for which it has previously been used.
Based on the findings, this research argues that different actors can contribute to reducing the
environmental impacts of coltan mining in protected areas in eastern DRC by making
environment impacts explicit in their operations. Upstream actors more commonly have
initiatives with an environmental focus whereas downstream actors are often still very
concentrated on the link between coltan and conflict. While many of the small wins have
positive side-effects for the environment few projects were specifically set up with the
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environmental impacts of coltan mining in mind. As the research has indicated, change is most
likely going to be driven by actors in the regulatory frameworks or by the business enablers.
However, effectuating and enforcing change will most likely originate from source country
governments. Source country government can implement legislation requiring companies to
deal with environmental risk in a similar manner that they required companies to deal with
conflict financing risks. These actors should then especially incorporate a strong environmental
mandate and requirements which would reverberate throughout the value chain. With the EU
poised to implement significant new environmental and deforestation standards for companies
positive change seems imminent. Enablers should then follow suit and update their enabling
mechanisms to include environmental risks in their guidelines. For instance, the OECD could
create a due diligence guidance for the environment. These changes are especially important
as coltan mining is only going to expand. Making impactful changes to the way the coltan
sector is run now will prevent much environmental damage in the future.
It is clear that global-scale regulations have a profound effect on the shape and direction of
change in global value chains. Although the coltan value chain has traditionally been associated
with human rights abuses these small wins offer a glimpse of an alternative future. Where
traditionally the focus has been on breaking the link between coltan and conflict, a broadening
of perspective can now be observed in coltan stakeholders. The whole regulatory framework
for coltan was principally born out of a concern of conflict financing and as a result most of
the OECD guidelines and following programs are geared towards that bigger theme of conflict
financing. Yet the dynamics in the eastern DRC coltan sector have changed since the early
2000s and local realities must be allowed to drive reorientation for future projects and
interventions. Source countries should take care to look to eastern DRC to allow local
developments to enact international regulations. In line with global concern for climate change,
more environmentally focused legislation is needed in order to reflect current risks in the
region. Many coltan value chain actors and stakeholders shrink from engaging with ASM as it
is seen as too chaotic and difficult of a sector to make an impact in. Despite this, it is important
to continue to include the eastern DRC’s coltan sector in the global value chain in order to
move the sector, and local communities, towards a more positive future. Including
environmental aspects in this process moving forward will be vital to creating a more just and
sustainable future while also illustrating that, under the rights conditions, coltan and
conservation can go hand in hand.
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