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Abstract

Mining activities have always raised environmental and social concerns due to their impact on natural resources and people.
During the last decade, the stakeholder base expected to respond to these sustainability concerns has broadened from directly
involved parties to a range of indirect stakeholders along the downstream mineral value chain. These stakeholders variably
engage in reporting, supplier risk assessments, exercising supply chain due diligence, third party assurance, and corporate
social responsibility measures. This trend reflects a combination of societal, investor, and regulatory pressure as well as
industry self-regulation along the supply chain. The present article examines this development from the complementary
perspectives of international regulations and voluntary industry and multi-stakeholder initiatives affecting the industrial
and the artisanal mining sector as well as the associated mineral supply chains. To this end, we provide an introductory
analysis on the global uptake, implementation challenges, and lessons learnt with regard to both regulatory developments
and voluntary initiatives. Key challenges identified include a misalignment between local reforms and international efforts,
heterogeneous downstream market requirements, and evasive strategies as well as gaps to report on and achieve positive
local sustainability impacts, partly brought about by emphasising corporate risk management over local community priori-
ties. Meaningful stakeholder dialogue and increased local ownership are key factors to overcome some of these challenges.

Keywords Risk assessment - Mining - Sustainability initiatives - Due diligence - Regulation - Mineral supply chains

Introduction

Minerals and metals have always been a basis for the devel-
opment of societies. Growing metal demand reflects popula-
tion growth as well as economic development and techno-
logical progress but will put further pressure on the use of
land, water resources, and ecosystems (Wellmer and Becker-
Platen 2002). From a climate perspective, the extraction and
processing of metals account for a significant share of global
greenhouse gas emissions (approximately 10% in 2018;
UNEP 2019). Adverse social impacts of poorly managed
mining activities are broadly documented in the scientific
literature and civil society reports (e.g., Joyce and Thomson
2000; Kemp et al. 2016; Joyce et al. 2018; Mancini and Sala
2018; Mines and Communities 2021; Human Rights Watch
2021). While representing a major livelihood base for more
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than 40 million people worldwide, artisanal and small-scale
mining (ASM) activities may be associated with particularly
high risks with regard to human rights violations, includ-
ing child and forced labour or conflict financing. Concerns
by local communities living next to industrial mines often
reflect closely linked social, socio-economic, and environ-
mental factors; the latter may be a driver of mining-com-
munity conflicts, for instance in cases of risks or adverse
impacts on water quality and quantity (Kemp et al. 2010;
Franks et al. 2014; Mancini and Sala 2018). Moreover, after
agriculture, urbanisation, and infrastructure development,
mining activities are the fourth largest driver for global
deforestation (Hosonuma et al. 2012).

The obligation of organisations to act responsibly in their
operations and within their sphere of influence has been
internationally acknowledged in a number of guidelines and
conventions. The ISO 26000 Guidance on Social Responsi-
bility (ISO 2010) provides a normative framework for this
obligation by defining responsibilities related to seven core
categories of sustainability issues (Table 1). These catego-
ries include major social and environmental issues as well
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Table 1 Core subjects and respective issues of social responsibility according to ISO 26000 (ISO 2010)

Core subject Issues

Organisational governance

Human rights

Accountability, transparency, ethics, etc.

Due diligence, human rights risk situations, avoidance of complicity, resolving grievances, discrimination and

vulnerable groups, civil and political rights, economic, social and cultural rights, fundamental principles, and

rights at work.
Labour practices

Employment and employment relationships, conditions of work and social protection, social dialogue, health and

safety at work, human development and training in the workplace.

Environment

Prevention of pollution, sustainable resource use, climate change mitigation and adaptation, protection of the

environment, biodiversity, and restoration of natural habitats.

Community involvement
and development
Fair operating practices
respect of property rights.

Consumer issues
etc.

Community involvement, education and culture, employment creation and skills development, technology devel-
opment and access, wealth and income creation, health, social investment.

Anti-corruption, responsible political involvement, fair competition, promoting responsibility in the value chain,

Fair marketing, protection of consumers’ health and safety, sustainable consumption, consumer service and data,

as fair operating practices along value chains. Social and
environmental risks as defined therein relate to adverse
impacts in the three social core issues “human rights,” “
labour practices” and “community involvement and devel-
opment,” as well as to the core issue “environment.” In line
with the OECD due diligence guidance for responsible busi-
ness conduct (OECD 2018a), risk in this context refers “to
the likelihood of adverse impacts on people, the environment
and society that enterprises cause, contribute to, or to which
they are directly linked” Thus, it is not defined by risks for
the company itself (such as operational, financial or reputa-
tional risk), but rather a more “outward-facing approach to
risk” (OECD 2018a).

Over the past decade, the mineral and metal producing
industry as well as downstream manufacturing companies
has faced growing customer, investor, and business partner
expectations in terms of ensuring responsible practice along
the supply chain, in line with the above social and environ-
mental risk concept. Public pressure is especially high for
the extractive sector because it features the highest risk score
among all economic sectors, with environmental risks and
social risks having nearly equal shares (S&P Global 2019).
This high-risk profile of the mining sector correlates with
high media attention on disastrous events and severe human
rights as well as environmental impacts. Examples include
the Brumadinho tailings dam failure in Brazil, the Diesel
spill, and contamination at the Norilsk mining complex in
Russia, as well as the occurrence of child labour in some
artisanal cobalt mines in the Democratic Republic of the
Congo (DRC).

A growing number of industry or multi-stakeholder ini-
tiatives and regulatory approaches have been put forward in
the mining sector and along mineral supply chains over the
past decade. Voluntary initiatives have broadened in scope
towards a sector-wide and global perspective, including
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value chains from mineral extraction to material stewardship
in the life cycle of products (Potts et al. 2018; van den Brink
et al. 2019). The development of these initiatives reflects
and anticipates further public and regulatory pressure on
the backdrop of the sustainability challenges that the mining
sector is facing. At the same time, they reflect industry self-
regulation based on the measures that an increasing number
of companies have taken to tackle social and environmental
risks associated with their operations and along their supply
chains (Ivic et al. 2021). Sustainability issues in mining are
therefore increasingly incorporated into integrated sustain-
able supply chain management where a responsible sourc-
ing approach links up- and downstream supply chains (e.g.,
Young 2015).

The increasing number of mining sector and supply chain
initiatives goes hand in hand with growing sector-specific
and cross-sectoral regulation in certain jurisdictions, as
well as with the development of soft laws by international
organisations such as the UN and the OECD. The concept
of supply chain due diligence to safeguard against human
rights violations has received special merit over the past
decade (e.g., United Nations 2011; OECD 2016, 2018a),
and is currently serving as an anchor point to expand risk
assessments further, towards social and environmental fac-
tors. Associated measures of risk management in the supply
chain apply to both large-scale industrial operations as well
as the ASM sector.

This article presents an analysis of the development,
implementation trends, challenges, and lessons learnt with
regard to international regulatory approaches as well as vol-
untary sustainability initiatives targeting responsible mining
and mineral supply chains. The analysis is based on a com-
bined screening of scientific literature as well as public infor-
mation related to initiatives and regulations. The inclusion
of initiatives in the study is based on a data-driven approach
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using the S&P data base to identify major mining companies
and their participation in voluntary initiatives. It is comple-
mented by an expert knowledge-based approach related to
relevant regulation, initiatives, and respective impacts based
on the authors’ participation in international multi-stake-
holder consultation processes that have been conducted in
an OECD-hosted working group on due diligence in mineral
supply chains since 2009. The selection furthermore draws
on the authors’ professional experience in terms of provid-
ing advisory services for relevant government departments
as well as frequent exchanges with industry and civil soci-
ety representatives. Finally, the authors draw on experience
associated with the long-term German-Congolese technical
cooperation activities, in particular as far as local impacts
of the respective regulations are concerned. We therefore
consider the study’s selection of initiatives and regulations
as representative of currently debated international supply
chain governance developments, without implying that the
inclusion or exclusion of certain regulations or initiatives
speaks to their individual market relevance.

The analysis presented in this study focuses on the fol-
lowing key research questions:

(1) What are the most relevant recent developments related
to the uptake of environmental and social risks in regu-
lations as well as in voluntary initiatives in mining and
along mineral supply chains?

(2) What impacts can be observed related to these efforts
and what are the challenges and limitations of these
governance approaches?

(3) What lessons learnt may be identified and what do these
imply for the future design or review of regulations,
initiatives, and associated policy efforts?

To this end, “Responsible sourcing and supply chain due
diligence regulationsS8” provides an overview on interna-
tional regulatory approaches governing mining and mineral
supply chains. Building on the due diligence concept ini-
tially developed for so-called “conflict minerals™!, “Respon-
sible sourcing and supply chain due diligence regulations”
then explores some of the impacts of some of these regula-
tions, focussing on the ASM sector in the DRC in Central
Africa. This region was selected as a case study for illustra-
tion because it has been the geographic target area of one of
the first of such regulations, section 1502 of the Dodd-Frank
act, enacted in the USA in 2010 (US Congress 2010). For
the time being, it is thus the only region that permits dis-
cussing the longer-term impacts of these regulations, with

1A term used for tin, tantalum, tungsten, their ores and gold as
defined in the US Dodd-Frank act related to conflict financing in the
Democratic Republic of the Congo (US Congress 2010).

implications for the on-going rollout of similar mineral
supply chain regulations with a global scope (e.g., Euro-
pean Parliament and Council 2017). Subsequently, “Volun-
tary sustainability initiatives in mining and mineral supply
chains” evaluates the development of voluntary mining and
supply chain initiatives and industry self-regulation as a
base for identifying current challenges in terms of address-
ing environmental and social risks as well as overarch-
ing sustainability impacts. This evaluation focuses on the
large-scale industrial mining sector and thus complements
the ASM focus of the previous chapter. Finally, “Lessons
learntS2” presents an overview on the lessons learnt associ-
ated with the implementation of international regulations
and sustainability initiatives so far.

The focus of our analysis is on the international perspec-
tive of governance approaches addressing social and envi-
ronmental risks in mining and mineral supply chains from a
responsible mining or responsible sourcing perspective. This
concerns (self-) regulations and initiatives imposed on local
mining and mineral trading activities by international stake-
holders, mainly comprising downstream industry and down-
stream governments, investors, and multi-national major
mining companies and their industry organisations. Highly
specialised and commodity-specific initiatives such as the
International Cyanide Management Code were excluded. In
addition, while national-level mining sector regulation and
governance in each mineral-producing country plays a vital
part in setting standards and addressing the above risks as
well as broader sustainable development issues, the latter
developments are considered beyond the scope of the pre-
sent contribution. Regarding the role of governments and
national regulations as well as national governance develop-
ments, the reader is referred to Campbell (2012), Andrews
et al. (2018), and UNEP (2021). Furthermore, it is important
to note that adequate local consultation is critical for the
practicality, local ownership and long-term sustainability
of proposed international “solutions.” International supply
chain approaches, for instance in the DRC’s cobalt sector,
have partly been characterised by methodological shortcom-
ings in this regard (e.g., Mancini et al. 2021).

Responsible sourcing and supply chain due
diligence regulations

Background and current developments

Over the past decade, upstream (from mine to smelter/
refiner) and downstream (manufacturing to sale of end prod-
uct) supply chain actors, from artisanal miners and mining
companies to OEM manufacturers, have been exposed to
growing public expectations in terms of ensuring respon-
sible supply and publicly reporting on their efforts. These

@ Springer
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rising expectations are reflected in a combination of soft and
hard laws that either apply at cross-sectoral level or centre on
specific sectors, such as certain commodity supply chains,
with a focus of due diligence and human rights violations.
Additional impetus is provided by the increasing global
demand for implementing measures to cut carbon emis-
sions, mitigate climate change effects, and address broader
sustainability issues. Managing supply chains by integrating
the right suppliers has been identified as the most prominent
risk factor for sustainable supply chain management (Song
et al. 2017).

The global governance framework guiding supply chain
responsibility at the cross-sector level is largely focused on
worker rights and human rights due diligence (e.g., Lan-
dau and Hardy 2021; Bright 2021). These regulations and
guidelines may directly apply to some of the larger mining
companies in certain jurisdictions but in many cases repre-
sent indirect requirements passed along the supply chain of
downstream companies. General reference principles, defin-
ing responsibilities for both companies and governments, are
provided through the ILO’s Tripartite Declaration of Princi-
ples concerning Multinational Enterprises and Social Policy
(ILO 2017) and the UN Guiding Principles on Business and
Human Rights (United Nations 2011). The OECD, in addi-
tional guidance documents, provides recommendations to
promote responsible business conduct (OECD 2011; OECD
2018a). These documents complement and operationalise
the former reference principles while also broadening the
scope towards other adverse impacts, such as those related
to corruption and environmental risks.

Several laws have been introduced requiring companies
in some jurisdictions to implement certain measures that are
broadly in line with or form subtopics of the above guidance
documents. Among others, these comprise the EU Non-
financial Reporting Directive (European Parliament and
Council 2014), reporting under the UK Modern Slavery Act
(Parliament of the United Kingdom 2015), and the French
law requiring larger companies to apply due diligence or
“vigilance” in their area of influence, extending to subsidi-
aries, suppliers and subcontractors (Assemblée Nationale
2017). While these laws are seen as important initial steps,
several shortcomings have been identified, such as an insuf-
ficient level of detail in company reporting (Landau and
Hardy 2021) or the lack of dialogue with external stakehold-
ers (Bright 2021). The EU is currently developing a regula-
tory proposal on corporate due diligence and accountability
dealing with a wide range of adverse supply chain impacts
(European Parliament 2021), underlining a growing trend to
reinforce soft with hard laws, especially in Europe.

The mining sector is variably affected by these cross-
sectoral guidance documents and laws, in particular in
cases where downstream supply chain stakeholders formu-
late expectations in their supplier policies and pass these
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upwards along the supply chain. While there are generally
multiple supply chain tiers placed between downstream
OEM manufacturers and upstream actors in the mining sec-
tor, some manufacturers have begun to “jump the chain” by
directly engaging at the smelter level (Young et al. 2019) or
by implementing local support projects in mineral-producing
countries (e.g., GIZ 2018). These downstream initiatives
further increase the mining sector’s exposure to both cross-
sectoral and commodity-specific regulations.

Most frequently, downstream requirements circle
around adverse impacts related to child and forced labour
in upstream supply chains. This reflects mounting public
concerns on these topics, translating into reputational liabili-
ties for established company brands. Furthermore, reducing
child and forced labour risks is one of the few areas where
positive progress has been noted in global downstream sup-
ply chains, albeit audit results often being based on uncertain
information (Kuruvilla et al. 2021). This represents a stark
contrast to the prevalence of child labour risks encountered
in certain commodity supply chains such as cobalt, where
ASM activities contribute, on the long-term average, 10%
to global mine production (Schiitte 2021). The ILO esti-
mates that 168 million children worldwide are engaged in
child labour, including about one million children in the
mining and quarrying sector (OECD 2017). Child labour
is a complex problem, influenced by poverty and economic
necessity on the one hand, and socio-cultural norms on the
other (PACT 2016). Companies may employ different steps
to monitor their supply chains and mitigate risks of child
labour. Excluding artisanal mines employing children via
supply chain disengagement, as practiced by some compa-
nies, may protect downstream brand reputation but com-
monly generates little positive impact on the ground. Rather,
complete disengagement may push such mining activities
towards an even more clandestine environment where
responsible supply chain stakeholders may no longer exert
any control or influence. In such cases, the “de-risking” of
a company’s supply chain should take into account poten-
tial adverse social and economic impacts (OECD 2018a).
Addressing the problem of child labour in a sustainable way,
therefore, goes beyond supply chain regulation and single
company actions, requiring integrated local development
cooperation approaches that are effective over the longer
term (PACT 2016).

Debates on responsible supply chains have further trig-
gered commodity-specific developments, most notably with
regard to the so-called conflict minerals, i.e., ores and con-
centrates of tin, tantalum, and tungsten; their metals; and
gold. These are extracted, among others, via ASM opera-
tions in Central Africa where their extraction and trade are
associated with a number of supply chain risks defined in
the OECD Due Diligence Guidance for Responsible Supply
Chains from Conflict-affected and High-risk Areas (OECD
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. Countries with mandatory due diligence regulations (cross-sectoral or raw materials)

OECD members or countries that committed to OECD due diligence implementation

Countries that include conflict-affected or high-risk areas (indicative EU list)

Countries referenced in the US Dodd-Frank act (conflict minerals provisions)

|:| Member states of the International Conference on the Great Lakes Region (ICGLR)
that committed to due diligence implementation for conflict minerals at the regional level

Fig. 1 Countries with regulation and guidelines relevant for due diligence in mineral supply chains (EU CAHRA list as updated in June 2021

(European Union 2021)

2016). Risks related to the illegal financing of armed groups
have initially played the most prominent role, but additional
risks such as child and forced labour are included as well,
reinforcing the above cross-sectoral trends. While the OECD
due diligence guidance itself is voluntary in nature, similar
to the cross-sectoral guidance documents above, its imple-
mentation is required by law in several jurisdictions, either
directly through an EU regulation (European Parliament and
Council 2017) or indirectly through the US Dodd-Frank act
(US Congress 2010) (Fig. 1). As these regulations influence
global mineral supply chains from mining to manufacturing,
the OECD Guidance has become a de facto industry stand-
ard for conflict minerals. Over the past 12 years, the OECD
due diligence concept has been broadly adopted at a global
scale, especially at the smelter level (Young 2015) and in
the ASM sector of Central Africa (Schiitte 2019). Based
on this significant implementation period and geographic

2 For the purpose of this article, we refer to this document as the
OECD due diligence guidance in the following.

scope, it represents a noteworthy benchmark for other man-
datory regulations, both in terms of practical functionality
and in terms of impact generation, as further explored in
“Implementation challenges and impacts.” Applying les-
sons learnt in this regard will, therefore, be critical when
designing future regulations and expanding mandatory due
diligence concepts to other raw materials or topics.
Currently, the due diligence concept is taken up by the EU
in further legislative processes that seek to achieve broader
social and environmental performance improvements,
reflecting that public pressure for mandatory requirements
is increasing (Zorilla and Sydow 2020; European Parliament
2020). On this backdrop, the EU is establishing a regulation
concerning batteries and waste batteries (European Commis-
sion 2020a), updating a former directive, and, among oth-
ers, including requirements to (1) establish carbon footprints
for electric vehicle batteries, (2) increase recycled metal
content in battery manufacturing, and (3) establish supply
chain due diligence procedures. It may be anticipated that
this regulation will reinforce the adoption of broader sus-
tainability frameworks. Importantly, in contrast to the EU’s
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regulation on the so-called conflict minerals, the EU battery
regulation provisions shall explicitly include a wider risk
assessment based on a range of social and environmental
categories. Other general frameworks requiring supply chain
due diligence on environmental issues were set up in recent
years and include the OECD Responsible Business Conduct
(OECD 2018a). Unlike for other sectors, such as the garment
and footwear or the agricultural sectors (OECD/FAO 2016;
OECD 2018b), a specific guidance on environmental supply
chain due diligence (e.g., on hazardous chemicals, water and
greenhouse gas emissions) is not yet available for the min-
ing sector and related mineral supply chains. To address this
gap, an international working group is currently developing
a practical handbook on environmental due diligence in min-
eral supply chains under the OECD’s responsible business
conduct framework.

Whereas downstream actors in the mineral supply chain
frequently tend to put more emphasis on social aspects com-
pared to environmental aspects (Sauer 2021), this is different
for the issue of climate change. The carbon footprint of min-
ing operations has become a prominent topic for investors
and downstream industries as well as in regulatory guide-
lines, thus translating an environmental risk into a business
risk as well. In fact, greenhouse gas emission reporting and
reduction targets have recently emerged as one of the most
prevalent issues in the mining and metals sector (EY 2020).
The year 2015 marks two landmark events for the global
sustainability framework: the Paris Agreement on Climate
Change as well as the UN’s Resolution on the 2030 Agenda
defining the SDGs. The Paris Agreement, its integration
with SDG no. 13, the subsequent recommendations issued
by the Task Force on Climate-related Financial Disclosures
(TCFD 2017), the EU’s actions to take up the topic through
its “Green Deal” concept (including a classification system
for sustainable economic activities, the so-called EU taxon-
omy), and the development of national strategies emphasiz-
ing carbon emission reduction targets (e.g., in China’s 14th
Five-Year Plan) demonstrate unprecedented momentum for
policy changes. Importantly, global policy changes related to
climate change do not only follow a green, but also an eco-
nomic agenda. This reflects the expected impact of climate
change on economic growth and income inequality (e.g.,
Dasgupta et al. 2020).

In general, the EU’s recent regulatory initiatives on con-
flict minerals and battery metals indicate that mandatory
international responsible sourcing requirements tend to fol-
low certain lead themes propagating through supply chains,
rather than representing bottom-up approaches directly
applicable to the upstream mineral supply chain. The latter
is still mainly regulated at the national level. International
efforts directly targeting the mining sector rather follow a
soft-law approach, e.g., via the principles for sustainable
raw materials recently developed by the EU (European
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Commission 2021), and otherwise rely on multi-stakeholder
initiatives and industry self-regulation as discussed in “Vol-
untary sustainability initiatives in mining and mineral supply
chains.” Furthermore, international regulations may be rein-
forced at the national level via grievance mechanisms related
to multinational company practice, such as the OECD net-
work of national contact points that has been active over the
last 20 years.

Implementation challenges and impacts

An increasing momentum for new regulations affecting
responsible mineral sourcing has been observed in recent
years. As key upcoming regulations at the EU level are
still in the legislative process, and others, notably the EU’s
conflict mineral regulation, have only recently entered their
first year of implementation following multi-year transitional
periods, the on-the-ground impacts of these regulations can
only be anticipated at this stage. Drawing on the longer-term
implementation experience and impacts associated with
due diligence measures established since 2010, therefore,
constitutes an important benchmark for recent and upcom-
ing regulations. These longer-term regulations include the
“conflict mineral” provisions in section 1502 of the US
Dodd-Frank act and the OECD due diligence guidance for
responsible mineral supply chains. Implementation is further
influenced by the industry initiatives that are aligned with,
were often catalysed by, and contribute to operationalising
these regulatory frameworks (Young 2015; OECD 2018a).
The implementation analysis of these frameworks as pre-
sented below focuses on the ASM sector and the mining
conditions in Central Africa, in particular in the DRC. This
reflects the “conflict mineral” mine production patterns and
market developments in recent years, as well as the design
of the regulations. It is important to note, though, that the
regulations apply to the large-scale industrial mining sec-
tor as well, and may in particular affect the interactions of
large-scale mining companies with artisanal miners in their
sphere of influence.

The US Dodd-Frank act and the EU regulation on supply
chain due diligence for conflict minerals differ in a number
of key points but share the ultimate objective of reducing
conflict financing via the illegal taxation of tin, tantalum,
tungsten, and gold mining and trade (e.g., IPIS 2019).
Accordingly, conflict developments in the eastern DRC
represent a key indicator to evaluate the impact of these
regulations. A range of studies point out that due diligence
implementation in the wake of the Dodd-Frank act has not
sufficiently disrupted armed groups’ access to illegal financ-
ing from the mineral sector. In triggering a large-scale shift
from henceforth tighter-controlled artisanal mining of tin
and tantalum towards uncontrolled artisanal gold mining,
it may indirectly even have led to a deteriorating security
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situation and increasing vulnerabilities for the local Congo-
lese population in some areas (Parker and Vadheim 2017,
Stoop et al. 2018). Indeed, a recent analysis of conflict inten-
sity in the DRC between 2003 and 2020 found that the num-
ber of conflict events and civilian fatalities has never been
higher than in the most recent years (Hanai 2021).

At the same time, there is broad agreement that conflict
financing related to the illegal taxation of artisanal mining
and trading activities is a symptom, rather than a root cause
of the DRC conflict. Due diligence implementation is first
and foremost a responsibility for companies to implement
proper risk management in conflict-affected and high-risk
areas such as the DRC, whereas it is not designed to directly
solve the underlying conflicts (Salter and Mthembu-Salter
2016). In order to address the latter, due diligence regu-
lations and initiatives need to be embedded into a larger
approach of governance, mining, and security sector reform
in the DRC, combined with creating local economic develop-
ment perspectives (e.g., Seay 2012; Matthysen and Zaragoza
Montejano 2013; Cuvelier et al. 2014). Anticipating these
dynamics, the Dodd-Frank act includes provisions seeking
to stimulate reform efforts and local development, and the
EU conflict mineral policy design shows a similar approach.
However, while private sector-led due diligence implementa-
tion has advanced at a global scale, broader sector reforms,
and supportive policy interventions in the DRC and other
affected countries are lagging behind or have failed.

It would be misleading, however, to conclude from the
above observations that due diligence implementation along
mineral supply chains did not create any impact on the local
security situation. IPIS/ULULA (2019), in the broadest and
most recent impact evaluation to date, underline the preva-
lence of problems pertaining to the DRC’s artisanal gold
sector. At the same time, they highlight that illegal taxation
as well as other due diligence risks are significantly lower in
areas where due diligence initiatives have been implemented,
mainly in tin and tantalum mining areas. A key challenge
thus remains incomplete due diligence implementation in
remote areas, combined with a lack of feasible due diligence
approaches in the artisanal gold sector of the DRC (IPIS/
ULULA 2019; Hanai 2021). The latter is exacerbated by
the lack of effective controls of due diligence requirements
in the United Arab Emirates, the most important midstream
market for artisanal gold from Africa (e.g., Interpol 2021).

Beyond conflict issues, a broad body of literature discusses
so-called unintended consequences of the Dodd-Frank act on
the DRC’s population in general and on artisanal miner liveli-
hoods in particular (e.g., Matthysen and Zaragoza Montejano
2013; Cuvelier et al. 2014; Radley and Vogel 2015; Diemel and
Hilhorst 2018; Stoop et al. 2018). In this narrative, artisanal tin
and tantalum mining communities have suffered from reduced
market access and an international “de facto embargo,” lower
commodity prices, interrupted mining activities and, hence,

saw their income and livelihoods threatened (Matthysen and
Zaragoza Montejano 2013; Radley and Vogel 2015). While
some authors see these developments as direct consequences
of the Dodd-Frank act, others argue that the regulation at least
reinforced already detrimental DRC mining sector dynamics,
such as the lack of sector reform and a biased formalisation
approach to artisanal mining (Cuvelier et al. 2014). The lack
of tangible progress in security improvements, unintended
negative consequences, and a critical view of mineral smug-
gling risks in upstream industry initiatives such as the “1TSCi”
scheme have led some authors to conclude that the industry
has only established cosmetic compliance along the supply
chain. In this scenario, exercising due diligence without due
regard for the latter’s actual effectiveness in terms of reducing
conflict impacts on the DRC’s population is thought to have
become common practice (Radley and Vogel 2015; Vogel and
Raeymaekers 2016; Diemel and Hilhorst 2018).

A range of authors argue that the above narrative on unin-
tended consequences and negative impacts may misread the
supply chain due diligence engagement concept and overem-
phasises the role of the Dodd-Frank act versus other influenc-
ing factors. A focus on short-term impacts without acknowl-
edging longer-term changes through time might then rather
serve certain corporate interests to discredit established report-
ing requirements (e.g., Salter and Mthembu-Salter 2016; Koch
and Kinsbergen 2018; Schiitte 2019). For example, it has been
well established that several large international tin and tanta-
lum buyers disengaged from the DRC in the 2009-2012 period,
creating concerns for the local hardships resulting from this
limited de facto embargo (Geenen 2012; Seay 2012). In the
years following this initial period of uncertainty, however, the
DRC and the Great Lakes region as a whole showed conflict
mineral export volumes eventually rising to above pre-Dodd-
Frank levels, in conjunction with increasing diversification
among the (re-)engaging international buyers (Schiitte 2019).
This development reflects general commodity market demand
trends in combination with the newly introduced supply chain
due diligence engagement concept, deemed acceptable by both
regulators and the industry itself. However, complying with
international risk management expectations is easier for those
local ASM operations that show well-established organisa-
tional structures and legal production means, while weakly
organised illegal ASM producers are marginalised further
(Diemel and Hilhorst 2018).

Voluntary sustainability initiatives in mining
and mineral supply chains
Background and current developments

Speaking to the needs of a broad range of stakeholders,
voluntary mining and sustainability initiatives provide a
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bridge between international regulations and national laws.
Representing either multi-stakeholder initiatives or, essen-
tially, a means of industry self-regulation, these initiatives
take up existing or anticipated future market and regula-
tory requirements with regard to mining and mineral supply
chain standards. While international regulations related to
responsible mineral supply chains established over the past
decade tend to focus on human rights violations and due
diligence procedures, frequently connected to social prob-
lems in the ASM sector, voluntary initiatives usually target
a broader range of sustainability topics. These pertain to
both the ASM sector and large-scale industrial mining, but
global implementation is significantly more advanced in
the latter sector. For this reason, this chapter largely focuses
on initiatives in industrial mining, but supply chain initia-
tives partly connected to ASM suppliers are considered as
well. Voluntary sustainability initiatives and their assur-
ance schemes (respective standards established by initia-
tives that set sustainability practices and/or reporting and
largely require certification or verification) may either focus
on the level of mine sites or seek to provide assurance and

information exchange among a larger number of up- and
downstream supply chain stakeholders (Fig. 2). The follow-
ing overview initially presents a selection of initiatives that
pertain to the mine site level before moving on to initiatives
that encompass the whole mineral supply chain.

Similar to international regulations, the mining sector is
influenced by both cross-sectoral as well as sector-specific
voluntary initiatives. Initially established in the late 1990s,
internationally acknowledged cross-sectoral standards such
as the Global Reporting Initiative (GRI 2020) or the Envi-
ronmental and Social Performance Standards of the Interna-
tional Finance Cooperation (IFC 2012) are widely used for
sustainability reporting and social and environmental risk
management, respectively. Investors and lenders represent a
key target audience for these standards, but other stakehold-
ers and the general public may rely on them as well. With
semi-regular updates, these standards incorporate a broad
range of sustainability issues, including recent developments
such as disclosure on carbon emissions. They are applied
by a broad range of major mining companies worldwide,
irrespective of commodity type.

Fig.2 Timeline of selected
sustainability initiatives with

2005 2010 2015 2020

sustainability requirements

to be applied for a mining, b
upstream supply chain (mine to
smelter/refiner), and ¢ the whole
supply chain (from mine to
manufacturing /end producers)
and development from 2000

to 2021. Grey bars indicate
implementation or applicability
periods; light grey bars indicate
consultation and development
phases; updates of standard
versions are marked in dark
grey; hatched grey bars indicate
continuous standard updates,

at least every 2 years. Time
periods were compiled based on
web information published by
the respective organisations and
industry initiatives. ASM Arti-
sanal and Small-Scale Mining,
CAP Cobalt Action Partnership
of the Global Battery Alliance,
ICMM International Council on
Mining and Metals, IFC Inter-
national Finance Corporation,
IRMA Initiative for Responsible
Mining Assurance, LBMA
London Bullion Market Asso-
ciation, MAC Mining Associa-
tion of Canada, WGC World
Gold Council.*The Fairmined
and Fairtrade Gold initially co-
developed a joint standard but
split up and published separate
standards from 2013 onwards
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Table 2 Motivation of national mining associations or initiatives for adopting the Towards Sustainable Mining Initiative (TSM), as stated in the

respective official announcements of adoption

Country/administrative body Year of joining Motivation for adopting TSM Source

Canada/Mining Association of Canada 2004 Improving the industry’s reputation; improving MAC (2004)
environmental, social and economic performance,
strengthening engagement with communities

Finland/Finnish Network for Sustainable Mining 2015 Transparency and accountability of the mining indus- MAC (2015)
try, enhance social acceptance, develop sustainabil-
ity reporting

Argentina/Argentinean Chamber of Mining Entrepre- 2016 Become more efficient, investment and growth, raise ~ MAC (2016)

neurs the standards, more transparent, confidence of

society

Botswana/Botswana Chamber of Mines 2017 Demonstrate adherence to sound and sustainable min- MAC (2017a)
erals development practices, continual improvement

Philippines/Chamber of Mines of the Philippines 2017 Contribution to the economy and welfare for com- MAC (2017b)
munities, institutionalize practices

Spain/National mining association of Spain 2018 Sustainable mining practices, engage with civil soci-  Roker (2018)
ety, build trust

Brazil/Instituto Brasileiro de Mineragdo 2019 Raise the standards, become more transparent, earn MAC (2019)
the confidence of society

Norway/Norsk Bergindustri 2020 Measure environmental performance Gardner (2020)

Australia/Mineral Council of Australia 2021 Give stakeholders, including First Nations partners, MAC (2021a)
local communities and groups, investors and cus-
tomers, additional assurance and visibility

Colombia/Asociacion Colombiana de Mineria (ACM) 2021 Allow companies to measure and demonstrate their MAC (2021b)

positive impact models in social and environmental
matters

High public concerns on the sustainability impacts
associated with mining and, more recently, expectations
towards mining companies to move beyond reporting and
risk management have given rise to additional sector-spe-
cific sustainability initiatives. These are meant to enable a
higher degree of transparency on operational performance,
provide more specific information, and variably include
an independent assurance process (Jenkins and Yakovleva
2006; de Villier et al. 2014). The momentum for voluntary
sustainability initiatives and the associated development of
guidelines specifically designed for the mining sector may
be traced back to public discussions following a number
of environmental incidents in the 1990s that spurred soci-
etal anti-mining movements (Franks 2015). One follow-up
of these discussions was the founding of the International
Council of Mining and Metals ICMM) in 2001, leading to
the first international industry framework to address negative
social and environmental impacts in mining. Until today, the
ICMM’s sustainable development framework with its ten
principles, renamed to the ICMM’s Mining Principles, is
the sustainability scheme which most major multinational
mining companies have subscribed to.

Three years after the founding of ICMM, the Mining
Association of Canada initiated the Towards Sustainable
Mining (TSM) initiative, releasing a first TSM standard
in 2004. To date, the TSM framework has been adopted

by nine countries representing 26% of global mineral and
metal production value® in 2017. Unlike ICMM, the TSM
approach, through its national platforms, involves not only
large players in the mining sector but all mining companies
operating in the country. This approach is based on the logic
that the occurrence of major environmental or social inci-
dents at a given mining operation does not only jeopardise
this operator’s social license to operate locally, but threat-
ens public acceptance of the mining industry as a whole.
Promoting country-wide performance improvement in the
mining industry has been a major driver for the uptake of the
TSM model by all national mining associations that adopted
the scheme to date. Additional reasons applying in some
countries include enhancing societal acceptance, increas-
ing assurance and transparency, and facilitating investment
and economic growth (Table 2). These partial differences
in expectations reflect the countries’ differing economic
situation as well as variable exposure to investor and cus-
tomer expectations. Interestingly, even for countries with
an advanced and comprehensive national regulatory frame-
work for mining, such as Australia, the adoption of TSM was
motivated by stakeholder expectations to increase transpar-
ency and accountability in the mining industry.

3 Excluding coal, uranium, and diamonds, calculated based on metal
production value according to Drobe (2019).
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Improving relationships with communities is a major
driver for engaging in sustainability schemes (Mori Junior
and Ali 2016). However, the aim to increase trust and soci-
etal acceptance of the mining industry is difficult to achieve.
For example, a gap in “localising” transparency and ben-
efits for local communities was identified for the Extrac-
tive Industries Transparency Initiative (EITI), a voluntary
international standard for disclosing company payments
and government revenues (Wilson and Van Alstine 2014).
An analysis of the TSM approach implemented in Spain
and in Finland shows that, so far, the process has not led to
increased societal acceptance of mining (Lesser 2021). This
may reflect an insufficient time period to achieve sufficient
implementation progress, but may also be related to the need
for a joint effort including society and governments as well
as a continuous dialogue to build credibility and trust. This
challenge might be reflected in critical views on the TSM
approach where mining companies may choose on their own
on what to report and addressing only corporate policies
and management systems while excluding actual operational
performance (Kuyek 2019). Recent developments within the
TSM framework have taken up this criticism, for instance
by introducing an external verification mechanism in 2021.

Moving beyond the mine site level, the earliest engage-
ment of downstream supply chain stakeholders, from manu-
facturers to end producers, took place in the jewellery sector,
referring to diamonds and gold in particular. Initiatives in
this and later on other sectors emerged on the backdrop of
early international debates on conflict financing and severe
human rights violations associated with mining and mineral
trade. In 2003, the Kimberley Process Certification Scheme,
designed to exclude so-called “conflict diamonds” from the
market, was the first scheme to encompass the whole min-
eral supply chain. However, beyond documentation of ori-
gin and demonstration of conflict-free status as far as non-
state actors are concerned, it did not impose any additional
sustainability requirements. Soon thereafter, in 2005, the
Responsible Jewellery Council was formed, with an objec-
tive to provide assurance for a broad scale of social and envi-
ronmental requirements in the jewellery supply chain (in
particular gold and precious stones) from industrial mining
to manufacturing. In parallel, an initial Fairmined Standard
for Gold was presented in 2004, targeting the certification of
ASM operations against environmental and social standards,
with a view to marketing certified artisanal gold in jewellery
supply chains.

Initiatives addressing human rights in conflict-affected
and high-risk areas in mineral supply chains for other
commodities than precious stones or precious metals only
emerged around 2010, related to the intensifying debates on
conflict financing and human rights violation in the DRC
and the increasing pressure from emerging regulations
and guidelines at that time (see “Responsible sourcing and
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supply chain due diligence regulations”). One of the earli-
est industry schemes, the Conflict-Free Smelter Program,
later on rebranded as the Responsible Minerals Assurance
Process (RMAP) and aligned with the OECD due diligence
guidance (OECD 2016), was initiated by the electronics
industry around 2009. The scheme is a flagship program of
the Responsible Minerals Initiative (RMI), managed by an
industry body, the Responsible Business Alliance. Itassesses
RMAP standard compliance through third party audits at the
smelter or refinery level, as this location naturally represents
the choke point of metal supply chains. The RMI has identi-
fied around 330 smelters and refiners of so-called conflict
minerals worldwide, out of which about 250 were partici-
pating in the RMAP program at the time of research (RMI
2021). In 2018, following reports on child labour in arti-
sanal cobalt supply chains from the DRC, RMAP adopted
an additional standard for cobalt refiners. When the Lon-
don Metal Exchange (LME) announced the introduction of
responsible sourcing requirements in 2019, this increased
the momentum for the development of additional initiatives
covering LME-listed brands, and the uptake of the related
due diligence requirements for relevant commodities such as
aluminium and copper (ASI 2020; The Copper Mark 2021).

Whereas the upcoming LME requirements for listed
brands mainly relate to compliance with the OECD due
diligence guidance as well as ISO 14001 (environmental
management) and OHSAS 18001/ISO 45001 (operational
safety and health) certification, ongoing discussions on
supply chain regulations and ESG requirements are driv-
ing a trend towards including a broader range of social and
environmental issues. One of the latest developments, in
2021, is RMAP’s formulation of voluntary ESG standard
criteria for smelters and refiners that wish to demonstrate
compliance beyond minimum human rights due diligence
requirements. This may help them preparing for anticipated
regulatory requirements as well as meeting the current social
and environmental requirements expected for LME brands
from 2022 onwards (LME 2021).

So far, commodity-specific schemes that encompass the
whole supply chain including recycling are rare and cur-
rently limited to the Responsible Jewellery Council’s Code
of Practice and the Aluminium Stewardship Initiative.
However, apart from responsible supply chains, resource
efficiency and circularity are major pillars of raw mate-
rial sourcing and diversification strategies, especially with
regard to critical raw materials (e.g., European Commis-
sion 2020b; The White House 2021). Therefore, it may be
expected that the life cycle approach will gain more rele-
vance in the development of current and new sustainability
initiatives. This particularly applies to those initiatives that
are relevant for strategic and critical raw materials, such as
the rare earth elements or battery metals. For example, on-
going European legislative developments that address the



Current trends in addressing environmental and social risks in mining and mineral supply chains... 663

Table 3 The 20 largest mining companies and their membership in sustainability schemes, ranked by production value of metals and minerals in
2019, excluding energy resources (based on S&P Global 2021)

Rank Company Headquarters Main commodities (metals) Membership sus-
tainability schemes

1 Vale S.A. Brazil Iron Ore, Nickel ICMM!, TSM?

2 BHP Group Australia, UK Copper, Nickel, Iron Ore ICMM, TSM, RS?

3 Rio Tinto Group Australia, UK Iron Ore, Aluminium, Copper ICMM, TSM, ASI*

4 Glencore plc Switzerland Copper, Zinc, Chromite, Nickel, Lead ICMM, TSM, ASI

5 Fortescue Metals Group Ltd. Australia Iron Ore ICMM

6 Nornickel Russia Nickel, Copper, Platinum Group Metals -

7 Corporacioén Nacional del Cobre Chile Copper ICMM

8 Newmont Corp. United States Gold ICMM, TSM

9 Barrick Gold Corp. Canada Gold ICMM, TSM

10 Freeport-McMoRan Inc. United States Copper ICMM

11 Southern Copper Corp. United States Copper, Zinc -

12 Hancock Prospecting Pty Ltd. Australia Iron Ore -

13 Anglo American plc UK, South Africa Copper, Nickel ICMM, RS, IRMA?,

14 ArcelorMittal Luxembourg Iron Ore TSM, RS, IRMA

15 Zijin Mining Group Co. Ltd. China Copper, Gold, Zinc -

16 AngloGold Ashanti Ltd. South Africa Gold ICMM

17 Sibanye Stillwater Ltd. South Africa Platinum Group Metals ICMM

18 Mitsui & Co. Ltd. Japan Iron Ore, Copper, Nickel -

19 First Quantum Minerals Ltd. Canada Copper TSM

20 KGHM Polska Miedz S.A. Poland Copper -

!International Council of Mining and Metals
2Towards Sustainable Mining

3Responsible Steel

* Aluminium Stewardship Initiative

SInitiative for Responsible Mining Assurance

life cycle of batteries might drive initiatives to include life
cycle approaches in the future.

The major drivers of sustainable supply chain manage-
ment, including in mineral supply chains, comprise (1) legal
demands and regulations (as discussed in “Responsible
sourcing and supply chain due diligence regulations”), (2)
customer demand, and (3) response to stakeholder demands
(Seuring and Miiller 2008; Young et al. 2013; Potts et al.
2018). However, based on general guidance documents
such as those provided by the OECD, most initiatives tend
to focus on a risk-based approach in supply chain manage-
ment, in particular as far as human rights violations and,
to a lesser extent, health and safety are concerned. Other
sustainability issues such as local value generation and local
development are less addressed by these initiatives (Franken
et al. 2020), and indeed, local stakeholders are frequently
underrepresented in international standard development and
governance. This lack of local ownership is reflected in the
findings of the yearly reports of the Responsible Mining
Foundation, where companies overall score lowest on the

issue of community wellbeing, in contrast to environmental
or safety issues (RMF 2020).

Implementation challenges and impacts

Most major international mining companies are members
of voluntary sustainability initiatives (Table 3) and have
subscribed to their respective reporting and assurance
requirements. A result of these activities is enhanced trans-
parency on selected sustainability parameters, initially at
the corporate level and increasingly at the project level and
along the supply chain as well (e.g., UNEP 2020). A range
of initiatives have started disclosing performance results
at the level of individual certified or assessed operational
sites (e.g., IRMA, TSM, and ASI). Furthermore, reporting
based on monitoring frameworks increasingly includes the
site level as well, as exemplified by the Responsible Min-
ing Index or the Global Tailings Review, an international
monitoring initiative founded by ICMM, the United Nations
Environment Programme and the Principles for Responsible
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Investment in 2019. As far as the supply chain is concerned,
a lack of transparency has been identified as a major obsta-
cle for downstream actors to assess responsible sourcing
practice among their suppliers (e.g., Amnesty International
2017; van den Brink et al. 2019). Significant progress in this
regard may be observed in the conflict mineral sector. The
implementation of due diligence initiatives in the sector has
improved transparency, enabling downstream companies to
identify smelters and refiners in their supply chain (Young
2015) while international trade data have become increas-
ingly consistent (Schiitte 2019).

Notwithstanding selective progress in terms of sustain-
ability disclosures, challenges remain. On the one hand,
this concerns the degree of granularity and dissemination
of reported results. Better access to data and to the detailed
results of assurance processes could help to increase trans-
parency further (Mori Junior and Ali 2016). On the other
hand, the level of disclosure in reporting frameworks (e.g.,
GRI) and in sustainability initiatives (e.g., ICMM) does not
always reflect the level of generated impact. While there is
some progress, site-specific reporting is not yet the norm and
most disclosures still take place at the corporate level. Since
environmental and social impacts mostly occur at the site
level, this may lead to a mismatch of information (Mancini
and Sala 2018). Also, most initiatives formulate manage-
ment rather than performance requirements which make it
difficult to assess impacts and sustainability contributions
(Mori Junior et al. 2016). Consequently, the broad uptake
and more standardised sustainability reporting and disclo-
sure in the mining industry do not necessarily serve as a
sufficient indicator for company performance and actual sus-
tainability impacts (de Villier et al. 2014). Some initiatives,
such as TSM, envisage to eventually increase performance
across the whole mining sector. For these initiatives, there
may be a certain incentive to increase their membership base
and thus not to be too hard on low performers at the entry
stage, allowing for more time to achieve certain compli-
ance levels at a later stage (Mori Junior and Ali 2016). This
approach is mirrored by some certification schemes such
as the Initiative for Responsible Mining Assurance (IRMA
2018) that introduced later on progressive performance lev-
els to facilitate participation of mining companies.

Most sustainability initiatives have been developed and
applied by mining companies headquartered in OECD coun-
tries. Chinese companies, on the other hand, operating as
major mining producers in China or abroad, are currently
not often participating in these schemes, with few excep-
tions (e.g., in the gold sector). This also applies to some
other non-OECD jurisdictions. As a result, information on
environmental and social standards applied in the large Chi-
nese mining sector is, for the most part, difficult to obtain
for international supply chain stakeholders. In contrast, Chi-
nese companies involved in mineral processing and further
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downstream seem to engage more frequently in supply chain
schemes such as the RMAP and cobalt sourcing initiatives.

The role of industry-led sustainability or responsible
sourcing initiatives for supporting companies to conduct due
diligence in their mineral supply chains is acknowledged
and referenced in the OECD due diligence guidance and
the EU regulation on conflict minerals (OECD 2011; Euro-
pean Commission 2020a;). It is important to note, though,
that the OECD due diligence guidance defines company
participation in such initiatives as a supporting measure
which does not exempt a given company from conducting
its own due diligence process. The company itself always
bears the ultimate responsibility for its operations and supply
chains and their compliance with national and international
regulations. This mirrors a common concern raised by civil
society, emphasising that the mere participation in sustain-
ability initiatives is not sufficient for a company to address
its social and environmental risks (Sydow and Reichwein
2018). This is exemplified by the Brumadinho tailings dam
breach in 2019, the most disastrous accident in the Brazil-
ian mining sector to date (Silva Rotta et al. 2020). Although
the operator, Vale, had subscribed to a relevant sustainabil-
ity scheme (in this case, ICMM’s Mining Principles) that
included third-party auditing, corporate risk assessment and
management of environmental and social risks were appar-
ently not prioritised as needed in order to optimise short-
term financial performance (Macchione Saes and Muradian
2021). This did not only lead to dam failure and its tragic
consequences but also resulted in a massive destruction
of shareholder value in the end, the operating result being
8.543 billion US$ lower in 2019 compared to 2018 (Mac-
chione Saes and Muradian 2021). An analysis of 50 mining
and hydrocarbon projects supports the finding that actual or
anticipated negative social and/or environmental impacts can
induce local conflict and lead to substantive business costs,
which are often not factored in adequately into business risks
(Franks et al. 2014).

Being effective, transparent and accountable may be
regarded as a prerequisite for initiatives to be successful,
but they also need to demonstrate positive social, environ-
mental and economic outcomes (Mori Junior et al. 2016).
When it comes to moving beyond risk management and
inducing local development the possible limitations of
sustainability initiatives become evident (Stark and Levin
2011; Hilson et al. 2016). Similarly, although the Sustain-
able Development Goals are today widely taken up in com-
pany reporting, policies and government frameworks, there
may still be a need to turn the risk mitigation agenda into
a more development-oriented agenda (Ivic et al. 2021).
In line with this notion, there is frequently a gap between
comprehensive sustainability reporting and local implemen-
tation efforts (RMF 2020). As early as two decades ago,
Hilson and Murck (2000) stated that companies need to
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put sustainability strategies more into practice. Until today,
sustainability efforts in the mining sector, be it by corporate
action or through international initiatives, are perceived as
creating insufficient benefits for local communities (Fred-
eriksen 2018).

This finding is supported by the high relevance of the
“Social License to Operate.” The latter is considered as
the most pressing social issue from a mining industry per-
spective, as reflected in annual ratings by advisory service
providers (EY 2020). Indeed, pursuing a Social License
to Operate has been at the heart of mining industry strate-
gies during the last two decades (Humphreys 2000; Joyce
and Thomson 2000; Thomson and Boutilier 2011). And
yet, it seems that social challenges are often far from being
resolved and the concepts employed so far might not have
been sufficiently successful in reducing negative social
impacts. Although there has been some progress with regard
to corporate social responsibility, that is, contributing to
sustainable development beyond regulatory requirements at
a local level, the global dimension of managing and dem-
onstrating sustainable practise is only progressing slowly
(Rodrigues and Mendes 2018).

However, national and local governments play a major
role in this process, as they set the legal and fiscal frame-
works as well as national and local development strategies.
Confidence in national government institutions and their
regulatory capacities plays an important role in moderating
impact factors influencing the acceptance of mining (Zhang
and Moffat 2015). Transparency and accountability, enforce-
ment of governance frameworks as well as combatting cor-
ruption are key elements to generate sustainable develop-
ment in the extractive sector (Pedro et al. 2017). The IGF’s
mining policy framework assessment indicates that half of
the 14 investigated countries had low preparedness for the
issue of generating socio-economic benefits through their
national framework while the other half was only rated at
medium level (IGF 2021). This finding points to the mutual
influences of implementation challenges between national
and international sustainability efforts in the mining sector.

Lessons learnt

The current implementation of international regulations
and voluntary mining sector initiatives is characterised by
a range of challenges in terms of implementation effective-
ness and impact generation. The review of these challenges
as presented in “Responsible sourcing and supply chain due
diligence regulations” and “Voluntary sustainability ini-
tiatives in mining and mineral supply chains” provides an
opportunity to extract a number of lessons learnt. These may
be considered for the design or review of further regulations,
initiatives, and associated policy efforts.

At first glance, due diligence regulations may be regarded
as a successful blueprint for addressing social and environ-
mental challenges in mineral supply chains. Indeed, it has
been demonstrated that their implementation is feasible and
has led to positive outcomes, such as improved supply chain
transparency. At the same time, however, the implicit objec-
tives of such regulations have not been fully met as far as
conflict financing in Central Africa is concerned. The link
between the illegal exploitation of natural resources and
armed group financing has not been broken, and civilian
conflict casualties are higher than ever (e.g., Hanai 2021).
Moreover, the regulations have created hardships for certain
parts of the local population.

These challenges were encountered for a number of
reasons. Implementation of the regulations in the Central
African upstream mineral supply chain, largely referring to
the ASM sector, did not encounter a level playing field at
the local level. Remote local production regions and weakly
organised ASM producers encountered challenges, financing
models to absorb implementation costs lacked robustness,
and local solution ownership was low. International conflict
mineral initiatives were imposed upon the affected local
stakeholders in Central Africa with only minor consultation.
The parallel lack of a level playing field with regard to inter-
national mineral buyer requirements allowed armed groups
in the DRC to employ evasive strategies, namely to move
away from illegal taxation in the tin and tantalum sector to
focus on the local gold sector. This move was mainly made
possible due to the lack of robust downstream due diligence
requirements and controls on artisanal gold purchases in the
United Arab Emirates. The EU’s upcoming battery regula-
tion deals with battery metal commodities largely extracted
via industrial mining (with the notable exception of cobalt)
and of a less-fungible nature than gold. Implicit risks such
as smuggling may therefore be lower than in the conflict
mineral space. Nonetheless, care must be taken to avoid trig-
gering two-class markets for commodities such as nickel or
cobalt, or for certain product subgroups (e.g., battery vs.
non-battery applications). Leveraging and seeking align-
ment with already established standards such as the Chi-
nese guidelines for social responsibility in outbound mining
investments (CCCMC 2017) may provide opportunities to
develop a concerted approach among Western and Chinese
stakeholders and, hence, obtain higher market penetration
of due diligence control procedures.

The significance as well as the challenges of implement-
ing supporting measures and embedding new regulations
into a larger framework of local reform policies should not
be underestimated. In the DRC, the local population’s vul-
nerabilities and socio-economic hardships reflect multiple
factors beyond the scope of due diligence regulations and
mining sector initiatives. These refer, for example, to lacking
incentives for policy reforms, differing policy priorities, as
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well as uncertain macro-impacts such as commodity price
developments or local currency depreciation (e.g., Geenen
2012; Cuvellier et al. 2014; IPIS/ULULA 2019). Compa-
rable factors may apply not only to artisanal but also to
industrial mining elsewhere, considering the broad range of
sustainability impacts generated by mining activities. While
stimulating local reforms and development may be indirectly
included in international regulations through “accompanying
measures” (as foreseen by the EU conflict mineral regula-
tion) achieving actual success with these measures in the
longer term might well prove harder than regulatory imple-
mentation itself.

Industry-led or multi-stakeholder sustainability initia-
tives play a supporting role in addressing environmental
and social risks in mineral supply chains, but they also
show limitations. Among others, the initiatives are useful
in formulating and harmonising sustainability expectations,
increasingly in line with downstream supply chain require-
ments, allowing mining companies to adopt these in their
corporate policy framework. Following this exercise, how-
ever, there still seems to be a gap in terms of implementation
and performance. As the Brumadinho tailings dam failure
shows, a focus on optimising short-term financial results
may reduce effective corporate sustainability risk assess-
ments and management, a deficit that might lead to problem-
atic or even catastrophic social and environmental incidents
in the longer term. In general, there seems to be a need for
more comprehensive social and environmental risk assess-
ments (Franks et al. 2014). More transparency on the audit
results and the assessment of performance and site-related
social and environmental impacts in the framework of inter-
national initiatives may help addressing this gap. This could
also support generating trust in company management as
well as government agencies, a prerequisite for a meaningful
dialogue on environmental and social impacts (Mori Junior
et al. 2016; Pedro et al. 2017).

Company engagement in sustainability initiatives should
support generating positive environmental, social and eco-
nomic outcomes. However, a gap still frequently exists in
terms of demonstrating positive implementation impacts
on the ground and creating benefits for local communities.
Risk-based approaches are appropriate to address expec-
tations by regulators and investors as well as downstream
companies in general, but may be insufficient to meet local
expectations. Therefore, mining companies should strive to
go beyond risk management (Stark and Levin 2011; Fred-
eriksen 2018; Ivic et al. 2021). Also, to contribute to posi-
tive long-term development a life-cycle perspective of the
mine, including post-closure development, appears neces-
sary (Stark and Levin 2011; Mori Junior et al. 2016). Local
stakeholder consultation and participation is key for gen-
erating local benefits. Whereas industry-led sustainability
initiatives have developed guidance standards for corporate
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approaches to the Social License to Operate as well as cor-
porate social responsibility measures, there is still a need to
improve stakeholder engagement towards building trust and
meaningful dialogue (Frederiksen 2018; Ruokonen 2020;
Lesser 2021).

Conclusions

Over the past decade international regulations and volun-
tary industry or multi-stakeholder initiatives addressing
social and environmental risks at the cross-sectoral level as
well as in mining and mineral supply chains have gained
increasing importance. The stakeholder base expected to
respond to the sustainability and due diligence concerns
has broadened from directly involved parties to a range of
indirect stakeholders situated along the downstream mineral
value chain. Human rights due diligence requirements have
become an international minimum standard for many min-
eral supply chains, applicable to both large-scale industrial
mining as well as ASM operations. Building on the initial
due diligence concept, regulatory approaches and voluntary
initiatives are currently expanding towards a broader range
of mineral commodities as well as to additional topics, such
as climate change impact or product recycling rates. This
makes it highly pertinent to reflect on the implementation
experience so far and identify lessons learnt to consider for
the future design and implementation of such regulations,
initiatives and associated policy measures.

While many companies have successfully adopted due
diligence procedures and supply chains have become more
transparent, conflict financing in Central Africa still persists
in certain parts of the local ASM sector for a number of
reasons. The implicit objectives of “conflict mineral” regu-
lations have thus not yet been fully achieved. Anticipating
similar challenges, care must therefore be taken to design
future regulations with realistic objectives in mind, provid-
ing sufficient time frames for compliance including at the
upstream end, and reinforcing implementation incentives for
accompanying measures at the local level as well as global
outreach efforts to ensure a level playing field.

Standard development, risk management, and reporting
have been at the centre of many initiatives in the mining sec-
tor and along mineral supply chains. Although the industry
has achieved notable implementation progress, current social
and environmental risk assessments might not be compre-
hensive enough while public corporate reporting lacks site-
specific data on sustainability performance and impacts. At
the same time, a strong prioritisation of risk management
might insufficiently consider local concerns and longer-
term development priorities, and thus undermine the social
acceptance of mining activities.
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Considering these challenges, more emphasis should be
put on closing the gap between downstream supply chain
expectations, regulatory requirements, upstream governance
capacities, and the social acceptance of mining activities.
Among others, this will necessitate meaningful dialogue
between all stakeholders and adapted reporting concepts
that consider local impact generation as well. Moreover, the
larger sustainable development framework often relies on
structural development issues that typically fall under the
primary responsibility of national governments. As such,
international regulations and voluntary initiatives contribute
to promoting responsibility in the mining sector and along
mineral supply chains, but may not solely by themselves
guarantee sustainability in mining.
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