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[bookmark: _Toc215833464]Executive Summary
This critical review highlights research published between 2020 and 2025 that focuses on responsible sourcing initiatives, sustainability, and corporate ethics within the cobalt supply chain of the Democratic Republic of Congo. As cobalt is a vital mineral for the global energy transition, it is important to address the ethical, environmental, and governance issues associated with its extraction in the Democratic Republic of Congo. By examining these concerns, with the aim of identifying opportunities for improvement and developing strategies that promote responsible practices in the industry.
The review sheds light on three significant areas of research that can contribute to positive change in the cobalt industry: (1) industry-led initiatives, including OECD guidance, the Responsible Cobalt Initiative, and Cobalt Institute standards; (2) collaborative programs spearheaded by non-governmental organisations (NGOs) and multi-stakeholder groups, such as the Fair Cobalt Alliance, WEF pilots, and UNICEF's child labour mitigation efforts; and (3) valuable insights from academic contributions across various disciplines.
Moreover, the review emphasises important considerations for moving forward: 
- Epistemological considerations: Addressing issues like construct ambiguity, evidence bias, and methodological pluralism will enhance the reliability of research findings.
- Ontological considerations: Moving beyond simplistic distinctions between artisanal small-scale mining and large-scale mining will help unravel the complexities of socio-technical supply chains and foster more inclusive dialogues about agency.
- Ethical considerations: Prioritising human rights, justice, transparency, and addressing global inequality can guide the industry towards more responsible and equitable practices.
By focusing on these areas, stakeholders can work together to promote a more sustainable and ethical cobalt supply chain.
The case study conducted by Calvão, McDonald, and Bolay (2021a) effectively demonstrates the valuable insights that critical realist and ethnographic approaches can provide in exploring the lived experiences and ethical dilemmas of miners. This research effectively demonstrates ethical reflexivity, contextual validity, and theoretical depth, thereby contributing to a more comprehensive understanding of the subject. However, it also highlights opportunities for improvement, particularly regarding replicability and quantitative rigour, which could enhance the study's overall impact and applicability.
The review effectively highlights that responsible sourcing in the cobalt supply chain of the Democratic Republic of Congo requires a nuanced approach that balances risk mitigation with the protection of local livelihoods. This balance is crucial in a region where artisanal mining plays a significant role in the economy and the community’s well-being. 
To achieve this, it is essential to incorporate a framework that prioritises ecological, social, and economic sustainability. Companies must not only comply with ethical standards but also adopt a proactive stance in their corporate social responsibility initiatives. This means actively engaging with local communities, investing in sustainable practices, and ensuring that their operations do not compromise the environment or the rights of the workers involved in the supply chain.
Furthermore, future research should aim to combine comprehensive ethnographic studies, providing a deeper understanding of the cultural and social dynamics at work, with rigorous quantitative assessments that measure the impacts of sourcing practices. This dual approach will ensure that findings are both substantial and equitable, ultimately leading to more informed decision-making that benefits both businesses and the communities affected by cobalt mining.
1. [bookmark: _Toc215833465]Introduction
Transformative Innovation Policy (TIP) represents a forward-thinking approach to crafting and applying science, technology, and innovation (STI) policy (Schot and Steinmueller 2018; Weber and Rohracher 2012). It emphasises the critical significance of meeting societal demands while actively promoting inclusive, egalitarian and sustainable prosperity. The TIP framework encourages the advancement of systemic change by integrating innovation policies that prioritise both social development and environmental sustainability, ultimately leading to a more resilient and prosperous society (Boni et al., 2025).
In recent years, the concept of "sustainability" within supply chains has emerged as a crucial focus in both academic and industry discussions (Mirzaei and Shokouhyar, 2022). It is encouraging to see that both governmental and private sectors are increasingly prioritising sustainable practices. This shift presents a valuable opportunity for companies to take responsibility for their operations through embracing the triple bottom line, which emphasises environmental, social and economic considerations (Mirzaei and Shokouhyar, 2022). Through initiatives such as this, companies can contribute positively to society while also fostering long-term sustainability, continued growth and development.
Sustainability has gained considerable attention in the past few decades, playing a vital role in guaranteeing that future generations can fulfil their needs. A sustainable supply chain (SSC) is designed to achieve three interconnected objectives: fostering environmental stewardship, promoting economic viability, and enhancing social responsibility. By aligning with the principles established by the United Nations (UN) Sustainable Development Goals (United Nations, 2015), these objectives offer businesses and communities a constructive roadmap to create a positive and lasting impact on the world. 
[bookmark: _Hlk215074261]The global renewable energy revolution presents a significant opportunity to engage in meaningful discussions concerning sustainability, ethical corporate conduct, and responsible sourcing, particularly regarding the sourcing of cobalt. As an essential mineral in lithium-ion batteries, cobalt plays a vital role in enhancing renewable energy storage, advancing electric vehicles (EVs), and powering consumer electronics devices. Through prioritising ethical practices in cobalt sourcing, Companies can contribute to a more sustainable future while meeting the growing demand for these essential technologies (Gulley, 2022; Bahini, Mushtaq, and Bahoo, 2024; European Commission, 2014; Graedel et al, 2015; Nassar et al, 2020).
The Democratic Republic of the Congo (DRC) provides in excess of 70 per cent of the world's cobalt, mainly derived from the Copperbelt district in the provinces of Haut-Katanga and Lualaba (Gulley, 2022; Bahini, Mushtaq, and Bahoo, 2024; European Commission, 2014; Graedel et al, 2015; Nassar et al, 2020). This concentration of resources provides substantial strategic prospects for technological and renewable energy advancements. However, it also underscores the importance of demonstrating a strong commitment to ethical conduct, ensuring ethical sourcing and sustainable development in the area (Gulley, 2022).
The cobalt supply chain in the DRC is organised into a dual structure that presents opportunities for both large-scale industrial mining (LSM) and artisanal and small-scale mining (ASM). LSM is primarily led by multinational corporations, while ASM contributes significantly, accounting for 15–20% of total cobalt production (Sovacool, 2019; Mancini et al., 2021). This dual approach not only supports economic growth but also emphasises the potential to promote sustainable practices and regional development within the mining sector. 
For hundreds of thousands of Congolese workers, ASM is a vital part of their daily lives. However, it also faces challenges, including unsafe working conditions, environmental degradation, child labour, environmental degradation, and informal trading networks (Sovacool, 2019). Recognising such issues has spurred interest and action worldwide, with downstream governments, NGOs, and companies collaborating to develop responsible sourcing frameworks (European Commission, 2020). Such initiatives aim to ensure that cobalt extraction and trade are conducted in a manner that promotes sustainability and upholds ethical corporate conduct (Mancini et al., 2021; European Commission, 2020; Regulation (EU) 2017/821). 
Throughout the last five years, there has been a significant increase in Studies across various fields, including supply chain management, sustainability science, development studies, and business ethics, particularly focused on the effectiveness of ethical sourcing initiatives throughout the DRC (BGR, 2019; OECD, 2019; Zvarivadza, 2018; WEF, 2019). This body of literature demonstrates a variety of methodological approaches, including ontological assumptions and quantitative supply chain modelling. Additionally, it encourages critical conversations regarding corporate responsibility, governance, and ASM.
The prevailing ethical discussions underscore the necessity for constructive solutions that strike an acceptable balance between protecting livelihoods and mitigating risks, while promoting practical feasibility and transparency. Additionally, they emphasise the importance of aligning regional justice with demand worldwide, which is crucial for achieving sustainable outcomes throughout the region (Gulley, 2022; Sovacool, 2019; Mancini et al., 2021; BGR, 2019; OECD, 2019; Zvarivadza, 2018; WEF, 2019). By addressing these issues collaboratively, stakeholders can work together to enhance the effectiveness of responsible sourcing initiatives and contribute to the well-being of local communities. 
This critical evaluation compiles studies that were published throughout 2020 and 2025, with an emphasis on ethical considerations, sustainable practices, and responsible sourcing initiatives within the DRC's cobalt supply chain. It thoughtfully examines the epistemological, ontological, and ethical dilemmas present in the literature, highlighting both the strengths and weaknesses of current studies. Furthermore, the review incorporates an in-depth discussion of a representative study, offering valuable insights. The primary objective is to assess the existing body of knowledge, clarify methodological and ethical concerns, and propose potential directions for further investigation that will advance the field.
2. [bookmark: _Toc215833466]Literature Evaluation
[bookmark: _Toc215833467]Literature Evaluation: Initiatives for Responsible Sourcing within the DRC Cobalt Supply Chain (2020–2025)
[bookmark: _Toc215833468]2.1 Industry-driven initiatives
A crucial fundamental benchmark for corporations is set by the OECD Due Diligence Guidance for Responsible Mineral Supply Chains, which concentrates on evaluating and reducing risk throughout supply chains (OECD, 2016). Scholars Miller and Le Breton-Miller (2025) note that, although it currently relies on voluntary compliance, there is a need to strengthen accountability and responsible sourcing processes by fortifying enforcement mechanisms. 
A significant driver in encouraging traceability while avoiding child labour is the Responsible Cobalt Initiative (RCI), which was initiated by Chinese businesses (Links, de Feijter, and Lammertink, 2021; Park, 2023; Mancini et al., 2021; CRSDDS, 2021). This initiative is a positive step toward aligning Chinese supply chains into compliance with international standards of ethical conduct. To enhance its effectiveness, influence, and integrity, addressing the challenges of self-reporting could further strengthen its impact and credibility (United Nations Environment Programme, 2020). 
The Cobalt Refinery Supply Chain Due Diligence Standard (CRSDDS), introduced by the Cobalt Institute, outlines essential compliance requirements for refineries (CRSDDS, 2021). While research indicates that it significantly boosts transparency throughout midstream levels, there is potential for further improving its efficacy by incorporating more efficient mechanisms of documenting ASM inputs (Östensson, 2020; Löf, Löf, and Ericsson, 2021). Addressing this gap could strengthen the overall integrity of the supply chain.
[bookmark: _Toc215833469]2.2 Multi-stakeholder and NGO initiatives
Alliances between multi-stakeholders and NGOs are crucial to formalising ASM and strengthening outcomes for communities:
By formalising procedures, boosting safety measures, and encouraging community development, the Fair Cobalt Alliance (FCA) is committed to enhancing ASM. While academic evaluations commend its participatory method, they additionally suggest investigating strategies to improve scalability (Hilson et al., 2021; Rochlin, 2021; Weng and Margules, 2022). This constructive feedback presents an opportunity for the FCA to enhance its initiatives and amplify its positive impact.
By piloting projects dedicated to formalising ASM in Kolwezi, the World Economic Forum's (WEF) "Making Mining Safe and Fair" (2020) initiative has achieved significant progress (World Economic Forum, 2020; Mancini et al., 2021). Ethnographic reports have highlighted Promising developments, including enhanced safety precautions and a decline in child labour practices. However, there are opportunities for further improvement, particularly in addressing the challenges posed by the leakage of mining products into unregulated marketplaces (Mancini et al., 2021; Calvão et al., 2021a; Sovacool, 2019). Continued efforts and collaboration can sustain these advancements while addressing the remaining issues within the industry.
PACT and UNICEF Initiatives are indispensable in addressing child labour while improving the education of communities (UNICEF, 2025). While research emphasises their positive impact on society, it additionally identifies opportunities for further integration with broader supply chain governance (Sovacool, 2019; Muimba-Kankolongo et al., 2021; Hönke, 2010). By fortifying these connections, these initiatives could further broaden their efficacy and reach.
3. [bookmark: _Toc215833470]Business Ethics and Sustainability within the DRC Cobalt Supply Chain
[bookmark: _Toc215833471]3.1 Dimensions of Sustainability
[bookmark: _Toc215833472]Sustainable Environmental Development
The environmental impacts of the cobalt mining industry in the DRC present significant environmental issues that can be mitigated through the adoption of improved methods. ASM predominantly utilises basic techniques, such as cleaning ores in rivers and hand-digging. Such practices can inadvertently lead to issues such as deforestation, contaminated water sources and soil erosion (Schwartz et al., 2020; Sovacool, 2019).  
However, the current research expanded upon and strengthened the findings from previous campaigns that examined environmental degradation associated with mining operations in the DRC and Zambia. In Zambia, various investigations conducted over the last twenty years have provided valuable insights into heavy metal contamination affecting lakes, rivers, groundwater, dust, soil, trees, wild plants, wildlife, farm livestock and aquatic life (Kříbek et al., 2010; Ettler et al., 2011; Smolders et al.,2019). By recognising these issues and proactively exploring solutions, organisations can make efforts to develop more sustainable mining methods that minimise environmental damage and promote healthier ecosystems.
According to research conducted by Kříbek et al., (2010), Ettler et al. (2011), Smolders et al., (2019), Kayembe-Kitenge et al., (2020), and Sovacool (2019), excessive concentrations of cobalt and other heavy metals have been detected in the urine of residents living near ASM sites. The studies highlight the importance of addressing potential health risks associated with reproductive and respiratory disorders in the communities that are impacted by such mining practices. 
Conversely, while industrial mining, including LSM, utilises more mechanised processes, it also produces substantial quantities of wastewater and tailings. This presents an opportunity for further study and innovation to mitigate the risks associated with acid mining drainage and extremely hazardous leachates, as identified in recent studies (Sovacool, 2019; Otamonga and Poté, 2020). By concentrating on these areas, we can make progress toward safer and more sustainable mining processes that safeguard both the environment and public health.
Recent studies emphasise cobalt's crucial significance as a "green mineral" vital for advancing climate change mitigation endeavours. Furthermore, it highlights significant concerns and challenges relating to regional ecological degradation. To address this issue constructively, Hilson et al., (2022), along with Mancini et al., (2020), advocate for comprehensive sustainability evaluations. These evaluations should effectively balance global climate benefits with the regional environmental impacts. By implementing life-cycle analyses that consider specific ecological impacts at various sites, developers can promote well-informed decision-making that supports sustainable practices and aligns with both global and local environmental objectives.
[bookmark: _Toc215833473]Social Sustainability
ASM serves as an integral part in providing sources of income for approximately 150,000 to 200,000 mining workers within the Democratic Republic of Congo and possesses a significant beneficial impact on regional economies, benefiting millions indirectly (Sovacool, 2019; World Economic Forum, 2020; Calvão, 2021a; Archer, 2021; Deberdt, 2021). Despite this, to enhance social sustainability throughout this sector, it is essential to address several challenges, including child labour, the lack of social protections, and hazardous working conditions (Sovacool, 2019; World Economic Forum, 2020; Calvão, 2021a; Archer, 2021; Deberdt, 2021). 
By concentrating on strengthening safety measures, providing personal protective equipment, and ensuring stable income opportunities, organisations can establish a safer and more sustainable working environment for miners whilst maintaining support for the local communities (Sovacool, 2019; Dodoo et al., 2023). There is a growing recognition of gendered impacts in the mining industry. Women perform essential roles in ore trading and cleaning; however, they often suffer significant adverse health effects and economic challenges.  According to studies conducted by Banza Lubaba Nkulu et al., (2018), Pugliese (2021), Cuvelier (2011), Hunt (1991), Perks, and Schulz (2020), women and children are disproportionately exposed to toxic substances, presenting significant ethical considerations regarding intergenerational trauma and damage. Addressing these concerns could contribute to improved health conditions and greater equitable financial opportunities for women within this profession.
[bookmark: _Toc215833474]Economical Sustainability
The financial sustainability within the cobalt supply chain presents opportunities for improvement, particularly in addressing issues such as price instability, unequal revenue sharing and corruption (Arvidsson, Brunke, and Nordelöf, 2025). With the increasing international market demand for cobalt driven by the growth of electric vehicles (EVs), this presents an opportunity to provide additional support for ASM, which is currently confronting risks from fluctuations in pricing and unethical trading conduct (Jones et al., 2022). Scholars such as Östensson (2020), Löf and Ericsson (2021), and Hirlekar et al., (2025) highlight the potential for reforming governance structures to mitigate rent-seeking conduct among the regional elites, thereby promoting a more equitable allocation of mining profits. 
[bookmark: _Toc215833475]3.2 Corporate Ethics Dimensions
[bookmark: _Toc215833476]Responsibility for Corporations 
Multinational companies have a significant opportunity to enhance their reputations by actively combating child labour and hazardous practices within the DRC. Scholars such as Sovacool (2019), Dodoo et al. (2023), Cao et al. (2024), the European Commission (2024), and Schleich (2024) emphasise that corporate accountability in cobalt supply chains should extend beyond basic compliance. By proactively engaging with ASM communities, organisations can establish positive relationships and contribute to sustainable development. Furthermore, ethical structures, including stakeholder theory (Freeman et al., 2010), encourage corporations to recognise their accountability not just to shareholders but also to all stakeholders, including local communities, miners, and future generations. Such a method can result in more resilient supply chains and a deeper commitment to societal accountability.
[bookmark: _Toc215833477]Dilemmas of Ethics
An integral ethical consideration is deciding whether to eliminate ASM from supply chains to mitigate reputational risks or to integrate ASM through formalisation programs that enhance the local communities' livelihoods (Calvão et al., 2021a). While exclusion may alleviate immediate concerns, it additionally contributes to perpetuating impoverishment and marginalisation. Conversely, embracing ASM necessitates a significant investment in safety measures, traceability, and governance, which ultimately promotes a greater egalitarian approach that conforms with distributive justice principles (Calvão et al., 2021a; Hilson et al., 2022; European Parliament, 2025). Organisations can empower communities participating in ASM and promote sustainable development by supporting these initiatives.
[bookmark: _Toc215833478]Accountability and Transparency
Regarding the cobalt supply chains, transparency is a vital aspect of business ethics. An excellent opportunity for ensuring verifiable sourcing is by embracing blockchain-based traceability systems (Onuma, 2025; Mugurusi and Ahishakiye, 2022). Additionally, addressing socio-political constraints, such as resistance from traders and the difficulties posed by insufficient digital infrastructure in artisanal and small-scale mining ASM contexts, can pave the way for more ethical operations. 
To develop ethical responsibility, it is essential that organisations prioritise independent audits and participate in community-level discussions, rather than relying primarily on technological solutions (Onuma, 2025; Mugurusi and Ahishakiye, 2022). This multifaceted approach can lead to significant improvements within the industry.
[bookmark: _Toc215833479]Inequality Globally
The ethical considerations surrounding cobalt sourcing present an opportunity to address inequalities worldwide. While corporations throughout Europe, Asia, and North America profit from the inexpensive pricing of cobalt, there is an opportunity to improve the conditions of local communities within the DRC, which confront serious environmental and social challenges (Mancini et al., 2021; Schwartz et al., 2020). The current situation highlights the pressing need for an improved, equitable approach, one that replaces resource colonialism with practices that promote local community justice and sustainability (Calvão et al., 2021b). By establishing redistributive procedures, governments and society can ensure that mining communities not only contribute to the global market but also receive equitable benefits that improve their overall well-being, standard of living, and promote sustainable development.
[bookmark: _Toc215833480]3.3 Critical Analysis
A substantial possibility for bridging the disparity between local ethical realities and global sustainability narratives is emphasised throughout the literature. While compliance and reputational risk management are frequently given the highest priority in responsible sourcing programs, scholarly studies challenge these organisations to focus on far more fundamental structural concerns, including governance, inequality, and justice. To truly exemplify sustainability, we, as a society, must broaden our focus beyond technical traceability and embrace ecological integrity, equitable wealth distribution, and social protection. 
Within the context of the DRC cobalt supply chain, there is a meaningful opportunity to transition our approach from risk avoidance to proactive accountability. By integrating ASM into formal supply chains and developing a model that assures worldwide climate benefits are realised without negatively compromising local communities. Adopting a comprehensive perspective of sustainability can contribute to positive results that benefit both corporations and the communities they impact.
4. [bookmark: _Toc215833481]Issues with Epistemology within Cobalt Supply Chain Studies
[bookmark: _Toc215833482]4.1 Methodological Diversity and Knowledge Claims
The research on ethical sourcing within the DRC cobalt supply chain presents an invaluable opportunity for diverse epistemological perspectives. Scholars apply various paradigms which deepen our comprehension of the respective LSM and ASM practices, enabling a richer exploration of the complexities associated with them.
Productive Structures: As exemplified by the OECD Due Diligence Guidance for Responsible Mineral Supply Chains, numerous studies attempt to identify optimal approaches towards responsible sourcing. These guidelines provide a solid foundation grounded in policy analysis and ethical theory, encouraging a thoughtful methodology as opposed to relying solely on empirical evaluation (OECD, 2016). Furthermore, the contributions of scholars Miller and Le Breton-Miller (2025) further enrich this critically important discussion.
Empirical ethnographies: Ethnographic research provides invaluable qualitative understandings into the real-life experiences of miners, shining light on the ethical difficulties and social realities they encounter. By evaluating these aspects, researchers can acquire a greater comprehension of the obstacles and potential solutions for improving their circumstances while addressing their concerns (World Economic Forum, 2020; Mancini et al., 2021; Calvão et al., 2021a; Sovacool, 2019).
Quantitative modelling: Supply chain transparency research (Onuma, 2025; Mugurusi and Ahishakiye, 2022) leverages network analysis and blockchain simulations to enhance traceability within supply chains. This approach provides valuable insights that can assist organisations in enhancing their operations and building greater trust with consumers.
Mixed-method approaches: Multiple studies demonstrate the value of integrating surveys, interviews, and policy analysis, which can significantly strengthen their findings and provide a more nuanced understanding of the subject matter (Sovacool, 2019; Calvão et al., 2021a; Hilson et al., 2022). This multifaceted method not only enriches the investigation itself but also assists in identifying significant findings that might otherwise be overlooked. This diversity exemplifies the concept of epistemological pluralism, and while it presents obstacles in synthesising data across various paradigms, it also offers valuable opportunities for enriching our understanding and generating innovative insights.
[bookmark: _Toc215833483]4.2 Evidence Bias and Positionality
Evidence bias is an integral area of research in epistemology. Many data sources, such as donor-funded projects, NGO reports, and corporate disclosures, provide valuable insights, yet they can also carry normative commitments that influence how successes are presented. While independent scholarly studies are less frequent due to factors including access constraints and safety risks, increasing their prevalence could enhance the reliability and diversity of knowledge assertions. By acknowledging the perspectives of researchers and stakeholders, we can strive towards increasing the impartiality and representativeness of research results, ultimately leading to more accurate conclusions and better-informed decision-making.
[bookmark: _Toc215833484]4.3 Validity of Construction
The notion of "responsible sourcing" is complex and can therefore be construed in multiple ways.  Some studies define it primarily as a means of preventing child labour, while others expand its scope to encompass crucial topics such as corruption control, livelihood protection and environmental stewardship (Sovacool, 2019; Mancini et al., 2021; Hilson et al., 2022). For improved clarity and to permit more accurate comparisons across research, developing a more unified interpretation of the term would prove advantageous.
Additionally, operationalising responsible sourcing through quantitative variables, including verified traceability, income stability and the prevalence of injuries, can considerably strengthen the rigour of these results (Sovacool, 2019; Mancini et al., 2021; Hilson et al., 2022). By implementing this methodology, a more comprehensive and actionable structure that supports responsible sourcing can be developed, effectively addressing its various dimensions.
5. [bookmark: _Toc215833485]Ontological Concerns within Cobalt Supply Chain Research
[bookmark: _Toc215833486] 5.1 The Dualism of LSM vs. ASM
Ontologically, studies frequently differentiate between ASM and LSM by labelling ASM as manual, informal, and dangerous, while considering LSM as mechanised, formal, and regulated. However, this dichotomy could fail to recognise the complexities of reality. ASM typically operates on or near industrial concessions, and the materials involved often intermingle along commercial routes (Cuvelier, 2023; Calvão et al., 2021a). 
Furthermore, understanding the interconnecting boundaries between ASM and LSM can provide a more nuanced understanding of these mining practices and their implications, encouraging a more deliberative approach to regulation and resource management (Cuvelier, 2023; Calvão et al., 2021a).
[bookmark: _Toc215833487]5.2 The Socio-Technical System of the Supply Chain
Ontological assumptions concerning supply chains play a pivotal role in defining study conclusions. While certain research studies adopt a linear perspective that monitors the process from the mine to the trader and eventually to the refinery, and ultimately to the OEM (Bille and Hendriksen, 2023; Calvão and Archer, 2021b), other studies offer a more holistic view, conceptualising supply chains as socio-technical networks. 
This latter approach highlights the interplay between multiple players, institutions and technologies. Furthermore, blockchain presents a unique, socio-technical intervention that transcends merely establishing technological infrastructure; it further encourages social acceptance and requires effective governance to succeed (Bille and Hendriksen, 2023; Calvão and Archer, 2021b). This deeper comprehension may contribute to more effective innovations and solutions within supply chain management.
[bookmark: _Toc215833488]Responsibility and Agency
Ontological discussions provide significant insights into the conceptual framework of agency and the question of who bears accountability and responsibility for ethical consequences. This presents critical considerations for stakeholders, including NGOs, governments, corporations, together with the miners directly (Ehrnström-Fuentes and Böhm, 2022; Sorsa and Fougère, 2021; Virtanen, Siragusa, and Guttorm, 2020; Ajith et al., 2021). 
While conventional corporate ethics frameworks frequently focus on organisations as the primary agents, ethnographic research has underlined the agency, tenacity, and resilience of miners (Bille and Hendriksen, 2023; Calvão and Archer, 2021b). Recognising this variety in viewpoints can result in greater, nuanced and effective ethical recommendations that more accurately represent and reflect the realities of all parties involved.
6. [bookmark: _Toc215833489]Ethical Concerns within the Cobalt Supply Chain Study
[bookmark: _Toc215833490]6.1 Rights of humanity
Human rights violations in ASM are extensively reported and encompass an abundance of grave issues, among them exposure to hazardous working conditions, child labour, and the absence of necessary protective equipment (Sovacool, 2019; Gatsinzi, 2020; Mancini et al., 2021). Such conditions not only endanger the health and safety of employees but also expose the systemic failures in regulatory control. To address these pressing concerns, ethical investigation initiatives need to focus on harm reduction techniques and the protection of human rights. This is critically imperative, given the empirical evidence indicating considerable health risks associated with toxic exposure from mining operations, which exposes ASM as a profound public health emergency (Sovacool, 2019; Mancini et al., 2021; Gatsinzi, 2020; Van Brusselen et al., 2020). 
Research investigations have indicated that individuals who participate in ASM consistently face elevated risks of respiratory illnesses, fertility issues, foetal damage, birth defects, skin diseases, and detrimental medical complications as a consequence of being exposed to hazardous substances, particularly lead and the metal mercury (Sovacool, 2019; Mancini et al., 2021; Gatsinzi, 2020; Van Brusselen et al., 2020). By framing ASM within this framework, scholars and policymakers can more effectively advocate for comprehensive interventions that not only safeguard workers' rights but also promote sustainable practices that alleviate the adverse health impacts associated with the industry.
[bookmark: _Toc215833491]6.2 Living Standards and Equal Justice
A significant ethical consideration in responsible sourcing initiatives is how to approach ASM effectively. Excluding ASM is a potential strategy to reduce reputational concerns; however, this may inadvertently deepen poverty for individuals working within this sector (Arvidsson et al., 2025; Hilson et al., 2021, 2022; Calvão et al., 2021a; Sovacool, 2019; Dodoo et al., 2023; Mancini et al., 2021). 
Alternatively, including ASM through formalisation can be consistent with the principles of distributive justice, creating opportunities for beneficial change. However, this approach necessitates thoughtful investments in governance and safety to guarantee that all parties benefit (Hilson et al., 2022; Arvidsson et al., 2025). Balancing these considerations can result in more sustainable and equitable solutions throughout the mining industry.
[bookmark: _Toc215833492]6.3 Accountability and Transparency
Transparency in corporate reporting and independent verification procedures serves as crucial for ethical accountability. Blockchain technology, which presents promising solutions for achieving traceability in supply chains and financial transactions, confronts considerable socio-political obstacles which can prevent its widespread acceptance (Onuma, 2025; Mugurusi and Ahishakiye, 2022). Therefore, ethical studies must critically examine whether these technological advancements genuinely promote equitable development and empower marginalised populations, or whether they primarily serve to bolster corporate reputations without alleviating underlying social challenges. This examination is crucial for recognising the multifaceted implications of technological innovations in promoting ethical conduct within companies and society at large.
[bookmark: _Toc215833493]6.4 Inequality Globally
Cobalt supply chains demonstrate profound international disparities: while downstream organisations, for instance, battery manufacturers and producers of electronic devices, reap immense profits due to the low-cost extraction of cobalt, local communities, typically located within mining regions, especially throughout the DRC, commonly confront severe social challenges and environmental degradation associated with mining operations. Some of the difficulties include poor working conditions, water and soil contamination, and inadequate access to essential amenities (Mancini et al., 2021; Schwartz et al., 2020; Calvão et al., 2021b; Jones et al.,2022; Muimba-Kankolongo et al., 2021). 
To establish ethical business conduct and guarantee an equitable allocation of resources, it is crucial to establish comprehensive redistributive procedures. These initiatives could strengthen mining communities by providing them with a percentage of the revenue generated from cobalt extraction, in addition to investing in regional infrastructure, healthcare services and education. Through initiatives such as this, these corporations can foster a more equitable and sustainable future for all stakeholders concerned, enabling local communities to share in the economic benefits while mitigating the adverse effects of mining operations.
[bookmark: _Toc215833494]An Evaluation of Subsections 4 to 6
Academic studies present a valuable opportunity for advancement across various philosophical dimensions. Starting from an epistemological perspective, addressing issues related to construct ambiguity, which can lead to misinterpretations of findings and evidence bias, which distorts the perception of results, is crucial. Resolving these issues can improve the ability to compare empirical results between studies, resulting in more effective and nuanced causal conclusions. From an ontological perspective, transcending simplistic binary classifications enables a deeper examination of the intricate realities that define the interactions among ASM, LSM, and the larger socio-technical networks in which they operate. This understanding encourages a deeper comprehension of how these entities interact and the socio-economic landscapes they inhabit.
Ethically, the advancement of responsible sourcing initiatives requires a thoughtful approach to striking a balance between inclusion and exclusion, as well as between practicality and transparency. Achieving this balance is crucial for addressing the complexities of global sustainability while simultaneously advocating for local justice. Effective responsible sourcing initiatives must not only articulate global objectives but additionally consider the exact requirements and rights of local communities impacted by mining operations.
By embracing critical realist paradigms that incorporate rigorous empirical methodologies with a dedication to ethical reflexivity, future studies within this subject can make significant contributions. These contributions will not only strengthen theoretical knowledge but also lead to real-world applications that positively affect both industry practices and the communities impacted by them. Ultimately, this specific form of integrated strategy will pave the way for more equitable and sustainable mining operations worldwide.
7. [bookmark: _Toc215833495]Critical Discussion of the Article “Cobalt Mining and the Corporate Outsourcing of Responsibility in the Democratic Republic of Congo” by Calvão, McDonald, and Bolay 2021
The research article by Calvão, McDonald, and Bolay (2021a) provides profound insights into how multinational companies' participation in cobalt extraction within the DRC can significantly improve their management of obligations pertaining to human rights, sustainability practices and labour conditions. The authors emphasise that while corporate social responsibility (CSR) frameworks are well-intentioned, they often relegate accountability to external stakeholders, including NGOs, local cooperatives, and governmental authorities, rather than confronting the underlying causes of structural exploitation within their operations.
By highlighting the pitfalls of this approach, the authors contend that corporations have a vital opportunity to critically reassess their strategic frameworks. This re-evaluation could result in the adoption of more straightforward, inclusive, and effective policies that reduce risks and ensure responsible sourcing practices throughout their supply chains. For instance, companies could implement rigorous auditing procedures, establish direct relationships with local communities, and invest in capacity-building initiatives that empower vulnerable populations. 
Ultimately, by taking a more proactive stance and addressing human rights and labour issues head-on, these corporations can not only mitigate potential risks but also promote a more equitable and sustainable cobalt industry that benefits all stakeholders involved. This all-encompassing approach promises not only to improve corporate accountability but also to contribute to the long-term sustainability of the industry and the welfare of those affected by it.
[bookmark: _Toc215833496]7.1 Philosophy of Research
[bookmark: _Toc215833497]7.2 Orientation to Paradigms
The study adopts a critical realist perspective, emphasising the complicated realities of cobalt mining, which include child labour, hazardous working conditions, and environmental degradation. Importantly, it further recognises that these issues are determined by social factors such as global demand, governance structures and corporate practices. By embracing a critical realism paradigm, these authors can effectively investigate the causal mechanisms at work, such as the outsourcing of responsibility. This method enables a deeper understanding of the socially constructed nature of CSR discourse, paving the way for potential solutions and improvements within the sector.
[bookmark: _Toc215833498]7.3 Epistemology 
Epistemologically, the article employs a range of qualitative methods, including ethnographic field research and in-depth interviews with a diverse array of stakeholders, including miners, officials from NGOs, and corporate representatives. Additionally, it undertakes a thorough analysis of pertinent policy documents. By immersing deeply into the intricate mining environment of the DRC, the research reveals invaluable local perspectives that are frequently disregarded in typical company reports. This methodological strategy serves as a constructive critique of positivist research paradigms, which tend to prioritise quantitative indicators, including compliance scores and injury rates. In doing so, it promotes a richer and more nuanced understanding of the socio-economic and cultural dynamics within the mining industry, fostering a more holistic view of the challenges experienced by the local communities.
[bookmark: _Toc215833499]7.4 Ontology 
From an ontological perspective, the article provides a comprehensive analysis of the complex interrelationship between artisanal and industrial mining, moving beyond superficial categorisations that commonly divide both these industries. It perceives the cobalt supply chain as a hybrid socio-technical system, in which ASM and LSM not only coexist but also interact in significant ways. This interaction cultivates a shared sense of responsibility among a diverse array of stakeholders, including miners, local communities, regulatory bodies and corporations. 
By highlighting the multifaceted nature of accountability within this framework, the study underscores the need for governance structures that are both adaptive and responsive. Effective governance must consider the complexities and realities of these intersecting mining practices, acknowledging that traditional regulatory approaches may fall short in addressing the unique challenges posed by the interplay between ASM and LSM. In doing so, the research advocates for innovative strategies that promote sustainable practices while ensuring equitable opportunities for all stakeholders in the cobalt supply chain.
[bookmark: _Toc215833500]7.5 Ethical Dimensions
[bookmark: _Toc215833501]Ethical Reflexivity 
These researchers demonstrate a notable level of ethical reflexivity through explicitly identifying their responsibility as researchers from outside of the DRC. They are acutely aware of the inherent power disparities involved in the production of knowledge, especially in contexts where local voices are frequently disregarded or misrepresented. In recognising these disparities, they take significant measures to ensure that the perspectives and experiences of miners are accurately recorded and represented in an authentic manner.
Such dedication to reflexivity becomes especially invaluable in a research context where subjects may suffer vulnerability and marginalisation, as it promotes a deeper and more complex comprehension of their actual life experiences. The authors' methodology emphasises the crucial importance of collaboration and respect for local communities, ensuring that the insights obtained accurately reflect the realities of those directly affected by mineral extraction operations, rather than imposing external narratives that may not be consistent with their true experiences.
[bookmark: _Toc215833502]7.6 Justice and Human Rights
The paper highlights the urgent need to address human rights issues, including hazardous working conditions, child labour, and inadequate protective equipment, within the context of socioeconomic dynamics. It stresses the vital importance of implementing ethical frameworks that effectively balance the principles of reducing harm with the pursuit of distributive justice. 
Rather than discarding ASM from supply chains, an approach that might temporarily alleviate reputational concerns, implementing a more positive strategy is essential. This method should focus on the proper integration of ASM into the broader supply chain framework. Through achieving this, organisations may not only provide economic opportunities for vulnerable communities but also contribute to reducing poverty and promoting social justice. Such integration has the potential to create a more equitable and sustainable supply chain that benefits all stakeholders involved, ensuring that the rights and well-being of workers are prioritised in the process.
[bookmark: _Toc215833503]Corporate Ethics
The study presents a comprehensive critique of corporate ethical structures, which primarily prioritise compliance with regulations and managing reputational risks. While outsourcing responsibilities to NGOs or cooperatives may initially appear to be a strategic and efficient approach, it frequently results in diminishing accountability among corporations. This practice can create a disconnect between companies and their ethical responsibilities, particularly towards vulnerable populations who may be adversely affected by corporate actions.
Consequently, there is a pressing need for a more comprehensive and balanced approach to corporate responsibility, one that ensures that these vulnerable individuals and communities receive adequate support and protection in matters of risk management. By implementing deeper collaboration with community stakeholders and improving transparency systems, companies can significantly strengthen their ethical frameworks. Such an approach not only promotes corporate accountability but also contributes to a more just and equitable environment for all stakeholders involved, ultimately benefiting society as a whole.
[bookmark: _Toc215833504]Global Integrity
The authors conduct an in-depth examination of cobalt mining, depicting it as a grave representation of global inequality. They highlight the severe contrast between the substantial profits amassed by corporations in Europe, North America, and Asia, which benefit from the availability of low-cost cobalt, and the precarious working conditions faced by miners in the Democratic Republic of Congo. These miners often endure hazardous environments, limited rights and low wages, raising significant ethical concerns regarding the supply chain of this critical mineral.
Furthermore, this analysis invites a critical reassessment of the notion of "green minerals," stressing that while these resources are marketed as essential for sustainable technology, such as electric vehicle batteries and renewable energy storage, local communities are grappling with severe social and environmental challenges. The discussion urges stakeholders to consider the implications of their sustainability efforts on the ground, highlighting the necessity for a more equitable approach to resource extraction and the development of sustainable practices that truly benefit all stakeholders involved.
[bookmark: _Toc215833505]7.7 Reliability 
[bookmark: _Toc215833506]Strengths
In addition to the corporate initiatives and NGO interventions that have a significant impact on this industry, the study provides incisive and extensive examinations of ASM practices. By employing a meticulous triangulation approach, which combines systematic observations, in-depth interviews, and comprehensive document evaluation, the research strengthens its validity and reliability.
Furthermore, the findings are consistent with those from a range of other ethnographic studies (e.g., Cao et al., 2024; Calvão et al., 2021b; Mancini et al., 2020, 2021; Mugurusi and Ahishakiye, 2022; Hilson et al., 2021), demonstrating an elevated degree of reliability and resonance across various geographical and social contexts. This interconnectedness not only bolsters the credibility of this particular study but also significantly contributes to a deeper understanding of ASM in diverse settings, highlighting the complexities and interdependencies within the industry. By connecting these findings with existing literature, the research establishes a solid foundation for further investigations into the dynamics of ASM and its socio-economic ramifications.
[bookmark: _Toc215833507]Limitations
Although ethnographic methods provide rich insights, their replicability can be challenging, as findings often depend on the researcher's specific access to subjects and their interpretation of the information provided. This aspect presents an opportunity for researchers to share their methodologies in detail, enhancing clarity and enabling others to expand upon their work. 
Due to the rapid evolution of ASM practices and corporate initiatives, temporal reliability may result in findings that vary over time. Suggesting a need for continuous research and adaptation, allowing for the capture of the most current trends and insights in the subject. Comparability is hindered by the lack of standardised instruments, making it difficult to compare findings with those from quantitative studies. This presents an invaluable opportunity for collaboration among researchers to develop standardised tools that can bridge the gap between qualitative and quantitative research, thereby improving the overall comprehension of the subject.
[bookmark: _Toc215833508]7.8 Validity
[bookmark: _Toc215833509]Internal Validity 
The strengths of this study provide significant insights by thoroughly identifying and explaining plausible contributing factors which connect the corporate practice of outsourcing responsibility to various ethical quandaries. These connections are underpinned by rich contextual support, which deepens the analysis and reinforces the validity of the conclusion. By examining these intricate connections, the research clarifies how outsourcing decisions can impact ethical standards, corporate responsibility, and accountability.
Despite these strengths, it is crucial to acknowledge that the study's limitations, including the absence of quantitative controls or counterfactual examination, limit the conclusions drawn about causality; thus, these associations are primarily inferential. While the identified mechanisms demonstrate strong internal validity, strengthening the study's statistical generalisation would improve its applicability to a broader range of contexts. Incorporating quantitative techniques and diverse data sources could provide a more comprehensive understanding of how outsourcing tactics affect ethical decision-making across different industries.
[bookmark: _Toc215833510]External validity
Kolwezi and various other locations within the DRC play a pivotal role as vital centres for ASM. These areas not only contribute substantially to the local economy but also provide invaluable insights into community dynamics and mining techniques which may be applicable in broader contexts. Nonetheless, it is essential to recognise that ASM methods can vary considerably throughout different regions, influenced by factors such as local regulations, market dynamics, cultural norms and geological conditions. 
This heterogeneity may hinder the ability to extrapolate the results from the DRC to other nations or regions, as the specific circumstances that shape ASM differ significantly. Therefore, the external validity of these findings is highly contingent on contextual circumstances, highlighting the necessity for a thoughtful and nuanced approach when considering how these insights might be implemented throughout various contexts.
[bookmark: _Toc215833511]Construct Validity
Strengths: The concepts of "responsibility" and "outsourcing" are intricately portrayed through detailed accounts of miners' real-life experiences, in addition to the operational practices of corporations within the mining industry. This nuanced exploration not only highlights the multifaceted dynamics of these concepts but also improves construct validity by grounding theoretical discussions in real-life scenarios. By showcasing how these elements manifest in the daily lives of workers and corporate tactics, the research provides an extensive understanding of responsibility in the context of outsourced employment. Limitations: Despite the valuable insights offered by the current framework, a significant limitation lies in the absence of standardised measurements, particularly precise rates of injury, job security indicators and financial stability metrics. This deficiency hampers the ability to make comparisons with quantitative studies, which often depend on impartial information for evaluation. By addressing this gap, potentially through the development of industry-wide benchmarks or universally accepted metrics, the validity of the research could be substantially strengthened, allowing for more credible conclusions and implications for policy-making and corporate accountability in the industry field.
[bookmark: _Toc215833512]7.9 Methodological Conclusions
What is effective: A highly effective method for revealing ethical quandaries and socioeconomic realities that compliance frameworks typically disregard is ethnographic immersion. By applying critical realism, a solid philosophical framework can be constructed that seamlessly integrates empirical observations with theoretical insights, enabling a deeper understanding of the complexities of social phenomena. This approach enables researchers to gain a more nuanced understanding of the lived experiences of individuals within these contexts.
What is required: To enrich the depth and breadth of ethnographic insights, it is crucial to incorporate longitudinal information alongside standardised indicators. Longitudinal studies provide context throughout time, allowing for the observation of changes and trends, while standardised indicators enhance the consistency and comparability of the findings across different contexts. Conducting independent audits can further strengthen the research by validating the information, and establishing quantitative baselines will support the assessment of improvements and monitoring progress more effectively.
Implications: Looking ahead, further studies should strategically combine ethnographic methods with quantitative evaluations to achieve a balance between depth and accuracy. This holistic strategy will not only deepen our understanding of the social dynamics at work, but additionally, it will guide actions related to responsible sourcing initiatives. By actively incorporating the perspectives and experiences of miners into these initiatives, it can promote ethical legitimacy and foster more equitable practices in the supply chain, ultimately leading to a more sustainable and socially responsible industry.
[bookmark: _Toc215833513]8. A Critical Appraisal
Calvão, McDonald, and Bolay’s article persuasively demonstrates the strengths inherent in qualitative, critical realist research, especially its capacity to provide rich, subtle contextual insights that conventional quantitative methods occasionally overlook. This type of study demonstrates a high degree of ethical reflexivity, allowing researchers to critically examine their own positionality and the implications of their work on marginalised voices within the supply chain industry. By subverting dominant narratives that typically shape conversations around supply chains, the authors highlight vital themes of justice and inclusion, drawing attention to the ethical dimensions that are generally disregarded.
Subsequently, the reliance on ethnographic methods presents certain challenges, particularly in terms of reproducibility and cross-context comparability. Despite these difficulties, these approaches also pave the way for ground-breaking opportunities in future studies. To further enrich the field, researchers could benefit from an integrative approach that combines the qualitative depth of these studies with the quantitative accuracy necessary to substantiate ethical claims with quantifiable results. Implementing this comprehensive approach could lead to a deeper comprehension of the intricate dynamics at work within supply chains, ultimately promoting a more equitable and just framework for evaluating and addressing the complexities of international supply chain operations.
[bookmark: _Toc215833514]Conclusion
The article provides a comprehensive and constructive critique of the ways in which corporations manage their obligations and responsibilities within the cobalt supply chain in the DRC. It methodically addresses critical epistemological, ontological, and ethical concerns that underlie this complex issue. Additionally, the article advocates for the establishment of stronger accountability systems to ensure that companies comply with their social and environmental obligations.
By exploring the subtleties of research philosophy, the discussion underscores the critical importance of ethics, validity and reliability in such an environment. It enriches the understanding of methodological pluralism, the idea that multiple research approaches can be beneficial, and reinforces the vital necessity of ethical reflexivity, which encourages researchers and practitioners to critically reflect on their own values and presumptions.
In addition, this comprehensive strategy not only advances the study of responsible sourcing but also promotes healthier business practices within the industry, promoting greater transparency and ethical commitment among corporations. Ultimately, it aims to establish a more sustainable and equitable cobalt supply chain that safeguards both communities and the environment in the DRC.
[bookmark: _Toc215833515]Key conclusions
- Responsible sourcing not only offers a strategic opportunity to minimise risks but also plays a crucial role in safeguarding the livelihoods of the communities that depend on natural resources. This strategy ensures that supply chains are both resilient and equitable, striking an equilibrium between corporate interests and social responsibility.  
- By maintaining internal responsibility and monitoring, corporations can significantly improve their ethical accountability, establishing a culture of integrity that permeates all aspects of their operations. This commitment builds trust among stakeholders and demonstrates a proactive approach to sustainability.  
- The integration of ethnographic insights with meticulous quantitative analysis enriches research methodologies, allowing for a more profound understanding of the complex dynamics at work in sourcing processes. This dual approach facilitates the collection of complex information that can inform more effective decision-making.  
- Achieving ethical legitimacy necessitates the incorporation of miners' perspectives, ensuring that their voices are heard and valued in conversations regarding resource extraction. Furthermore, actively addressing global inequalities is imperative to enhancing working conditions, establishing equitable labour practices, and promoting social equity within the mining industry.
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