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A B S T R A C T   

Concern is growing that new mineral demand pressures associated with transport electrification will exacerbate 
existing supply chain sustainability and resiliency risks and escalate global environmental injustices. In response, 
private and public actors in the extractive sector have signaled that they are retooling mineral production, 
sourcing and stewardship governance systems, practices, and processes to meet the sustainability demands of the 
electric vehicle (EV) transition. Currently, however, the specific components of many of these initiatives remain 
less well known, with little scholarly review of their potential to address the longstanding systemic deficiencies in 
mineral supply chains. Instead, research and policy conversations are oriented largely towards what can be 
described as a demand-reduction approach, focused on minimizing the intensity of metal mining as a strategy for 
ensuring the sustainability imperatives of the transition. This Perspective argues that 1) the EV transition offers a 
critical impetus for tackling head-on longstanding systemic deficiencies in responsible global mineral production, 
sourcing, and stewardship 2) addressing the deficiencies will also better position mineral demand-reduction 
measures to yield their intended sustainability outcomes and 3) historically, new initiatives introduced to reform 
the extractive sector rarely address the root problems that first gave impetus to the initiatives. Accordingly, 
questions about retooling existing mineral procurement governance systems, practices and processes should be 
an integral part of EV transition research. It recommends moving research, policy, action, and investment to
wards prioritizing addressing persisting systemic deficiencies in global mineral supply chains as part of strategies 
for ensuring ethical transport decarbonization.   

1. Introduction 

Currently, the world's transportation systems rely on burning fossil 
fuels, contributing to alarming amounts of air pollution and greenhouse 
gas emissions [1]. Policy and industry leaders have made shifting to 
electric vehicles (EVs) a high-level strategy for decarbonizing the 
transport sector. A crucial aspect of transport electrification, however, is 
the new demand for minerals. Without urgent corrective measures, the 
new mineral demand pressures associated with transport electrification 
will exacerbate existing supply chain sustainability and resiliency risks 
and escalate global environmental injustices [2] which in turn could 
slow down urgently needed decarbonization efforts. 

In response, private and public actors in the extractive sector have 
signaled that they are retooling mineral production, sourcing and 
stewardship governance systems, practices, and processes to meet the 
sustainability demands of a global EV future [3]. Currently, however, 

the specific components of many of these initiatives remain less well 
known, with little scholarly review of their potential to address the 
longstanding systemic deficiencies in mineral supply chains. Instead, 
research and policy conversations are oriented largely towards what can 
be described as a demand-reduction approach, focused on minimizing the 
intensity of metal mining as a strategy for ensuring the sustainability 
imperatives of the transition [4]. 

This Perspective argues that the EV transition offers a critical 
impetus for tackling head-on longstanding systemic deficiencies in 
responsible global mineral production, sourcing, and stewardship. Sec
ond, addressing the deficiencies will also better position mineral demand- 
reduction measures to yield their intended sustainability outcomes. 
Third, historically, new initiatives introduced to reform the extractive 
sector rarely address the root problems that first gave impetus to the 
initiatives. Accordingly, questions about retooling existing mineral 
procurement governance systems, practices and processes should be an 
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integral part of EV transition research and we recommend moving 
research, policy, action, and investment towards prioritizing addressing 
persisting systemic deficiencies in global mineral supply chains as part 
of strategies for ensuring ethical transport decarbonization. 

The paper makes three intricately related contributions to the 
ongoing policy and research conversations on the mineral supply chain 
sustainability demands of a global EV future. First, it shows that, 
although profoundly important, a timely positive-sum EV transition will 
require more than reducing the mineral requirements, which is a key 
focus of most policy and research approaches to addressing the 
extraction-related harms of the transition. Second, it raises the need for 
careful sustained monitoring and scrutiny of the potential effectiveness 
of the new regulatory and other initiatives being introduced by states 
and multi-lateral organizations, firms and standard setting bodies to 
support ethical, equitable and sustainable acquisition of minerals to 
decarbonize the transport sector. This is necessary for reducing the risks 
of the initiatives replicating existing patterns of abuse, deepening the 
longstanding vulnerabilities and systemic deficiencies they are supposed 
to address as well as bogging down decarbonization efforts in legitimate 
environmental and human rights disputes [5]. 

Third, the paper offers directions for future EV transition and mineral 
supply chain sustainability research and policy, outlining some critical 
areas that can benefit from further learning and knowledge building as 
well as policy attention. Therefore, in terms of overall original contri
butions to the emerging energy social science research and policy on the 
mineral supply chain sustainability demands of the EV transition, this 
Perspective highlights the limitations of the dominant mineral demand- 
reduction approach, analyzes the potential patterns of change and con
tinuity in the move towards addressing systemic deficiencies, and sys
tematically develops future policy and research directions for 
overcoming problematic patterns. 

Following a narrative review approach [see Sovacool et al., 6], we 
draw on and synthesize insights from a variety of perspectives and 
sources. Thus, in addition to the critical peer reviewed materials on 
global mineral supply chain governance, the paper relies on grey ma
terials from some of the key public and private actors at the heart of the 
carbon neutral mobility transition including governments (e.g., the US, 
UK, Canadian, Chinese and South African governments); regional bodies 
(e.g., the European Union); the media (e.g., New York Times; Reuters) 
and automobile companies (e.g., General Motors, Honda, Tesla and 
Volkswagen). The paper also relies on materials from transnational multi- 
stakeholder standard setting bodies which often comprise representatives 
of governments, industries, and civil society groups. This includes the 
Initiative for Responsible Mining Assurance; the International Council 
on Minerals and Metals; the Aluminum Stewardship Initiative and the 
Global Battery Alliance. Key documents analyzed from these multiple 
public and private actors include their EV policies, laws and other ini
tiatives to improve equity and other mineral extraction sustainability 
values. Together, these materials help situate the paper's argument 
within multiple stakeholder perspectives within ongoing global policy 
and research conversations on reducing the extraction-related harms of 
the EV transition. 

After this overview, the rest of the paper is structured as follows: 
Section 2 considers the prioritization of EVs as a high-level strategy for 
decarbonizing the transport sector, and the related concern that the 
mineral demand pressures are likely to deepen longstanding sustain
ability and resiliency risks in the mineral supply chain. Section 3 details 
and critiques the mineral demand-reduction approach to addressing the 
mining related socio-environmental harms of decarbonizing the trans
port sector. The section argues that the approach does not go far enough 
to address the longstanding systemic deficiencies in the global mineral 
supply chain. Section 4 considers the growing momentum for restruc
turing extractive governance systems to support a more sustainable and 
just energy transition. The section argues that, while a refreshing 
development, the new initiatives meant to reform the global mineral 
supply chain risk replicating existing patterns of abuse, and deepening 

the vulnerabilities they are supposed to address. The paper concludes in 
Section 5 with recommendations for reducing these risks associated with 
both change and continuity. 

2. Mineral demands of EV transition and mining's noxious 
reputation 

EVs are increasingly being pushed as critical for mitigating the 
deepening climate crisis. The UK and Canada plan to end the sale of new 
gas-powered vehicles by 2030 and 2035, respectively. China has 
recently extended its EV purchase subsidy program to 2027, aiming for 
an EV market share of 40 % of all car sales by 2030 [7]. The European 
Union has a target of ending sales of new internal combustion engine 
vehicles by 2035. The United States' federal government plans to build a 
network of 500,000 chargers by 2030 to support EV uptake [8]. South 
Africa's Electric Vehicle White Paper aims to set a course to transition its 
auto industry from primarily producing internal combustion engine 
vehicles to a dual platform that includes EVs by 2035 [9]. 

The global auto industry is adjusting to meet the growing shifts to
wards EVs. For instance, Bentley has announced that all its cars will be 
plug-in hybrid electric vehicles (PHEVs) or all-electric by 2026 and that 
it will end tailpipe manufacturing by 2030. BMW says half of its global 
sales will be battery-electric vehicles (BEVs) by 2030. Other major au
tomakers including Ford, General Motors, Honda, and Nissan have 
announced similar plans to discontinue producing internal combustion 
engine vehicles [10]. Interestingly, some automotive companies are also 
exploring mining contracts to ensure steady mineral supplies for their 
EV production [11]. 

Overall, EVs are receiving high level attention in both policy and 
industry circles as critical for transport decarbonization. However, the 
components necessary for scaled EV adoption–batteries, drivetrain, and 
vehicle components, as well as charging infrastructure–all have indi
vidual mineral requirements that must be met. EV batteries require 
lithium, nickel, cobalt, and iron. Electric vehicle motors need a signifi
cant amount of rare earth element for permanent magnets to transfer 
stored battery power into movement. Charging infrastructure needs 
extensive copper wiring to provide confidence to consumers in their 
ability to access charging points and travel safely [12]. 

Thus, increased deployment of EVs and related infrastructure to 
decarbonize the transport sector will cause a massive uptick in demand 
for metals, especially if efforts to reduce personal vehicle use via land- 
use and shared mobility changes are not intensified. A 2021 White 
House Task Force report estimated that the US will require 25 %, 49 %, 
and 22 % of the total nickel, lithium, and cobalt mined globally in 2019 
to electrify just 20 % of the existing domestic light-duty vehicles stock. 
The report also projects that the federal government's goal of deploying 
500,000 new charging stations by 2030 could immediately add 
4,000,000 kgs of infrastructure-related copper demand to the market 
[13]. 

Globally, the International Energy Agency predicts that current EV 
deployment rates will create demand for 43, 41 and 28 times as much 
lithium, nickel, and copper, respectively, in 2040 compared to 2020 
[14]. In the same report, overall global demand for EV-related minerals 
is projected to increase by 30 times the current rate by 2040. Other 
studies including De Blas et al. [15] and Benchmark Mineral Intelligence 
[16] also project a substantial need for more minerals to electrify the 
transport sector. 

Increased demand for minerals means more mining. Benchmark 
Mineral Intelligence [16] estimates that meeting global EV demands by 
2035 will require some 384 new mines for graphite, lithium, nickel, and 
cobalt. The challenge, however, is that the extractive industry has a 
notorious reputation for environmental destruction, corruption, human 
rights abuse, and violence [17,18]. Thus, globally, mining activities 
frequently produce large scale socio-environmental harms, with some of 
the implicated firms often holding sustainability compliance accreditations 
from the many transnational multi-stakeholder standard setting bodies 
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proliferating across the globe [19,20]. The troubling legacies of the 
mining sector have generated intense concerns that pressures of 
increased global minerals demand in response to transport electrifica
tion will exacerbate existing mineral supply chain sustainability and 
resiliency risks, deepen the biodiversity crisis and foster conflict and 
rights abuses, making for difficult trade-offs [2,4]. 

3. Doing the least harm while going EV: beyond the mineral 
demand-reduction approach 

Reducing mineral demand is gaining traction as a potential pathway 
for lowering the extraction-related socio-environmental harms of elec
trifying the transport sector. The premise of this demand-reduction 
approach is that minimizing the quantity of minerals necessary for 
transport decarbonization will, in turn, reduce supply chain pressures 
and, therefore, the potential of environmental degradation, social in
justices, and conflicts associated with mining [4]. 

Some of the key measures that frequently feature in the demand- 
reduction approach include reducing car dependency. Here, emphasis is 
placed on reforming current dominant approaches to societal organi
zation that align spatial planning, land use systems and transport in
vestments towards upgrading and expanding roads, parking and other 
infrastructures that prioritize, encourage, and legitimize private 
motorized travel [2]. Advocates argue that reprioritizing spatial plan
ning, land-use, and transport investments to support public trans
portation, shared mobility, and active travel modes will reduce demand 
for personal vehicles generally, and private electric cars in particular 
[2]. This, in turn, will result in declines in the quantity of minerals 
required for deploying EVs and the related infrastructure to decarbonize 
the transport sector. 

Another strategy that often features in the demand-reduction approach 
is decreasing the size of EV components (particularly batteries). The 
argument here is that bigger batteries require more minerals and, 
therefore, reducing the size of EV batteries will bring down the mineral 
requirements of the transition [4]. Also, in line with the emerging dis
courses on circular economy [21], there have been calls for investing in 
recycling and mineral component substitution to reduce the need to 
mine more metals [22]. 

Researchers have begun publishing models to show the scale of 
mineral demand reduction that strategies such as recycling, car de
pendency and battery size reductions could yield. For instance, scenario 
modeling by Riofrancos et al. [4] suggests that the US can lower its 
lithium demand in 2050 between 18 and 66 % by reducing car de
pendency, and lowering EV battery size. Their model shows further that 
just lowering EV battery size, even without reducing car dependency, 
can bring US lithium demand down by as much as 42 %. Other models 
take a more global outlook. For instance, Dominish et al. [22] found that 
recycling has the potential to reduce primary demand compared to total 
demand in 2040, by approximately 25 % for lithium, 35 % for cobalt and 
nickel and 55 % for copper. 

Some analysts and key actors in the auto industry are also promoting 
hybrid vehicles as another potential strategy that can reduce the mineral 
requirements of transport decarbonization [23]. They argue that the 
metal requirements of producing hybrid vehicles are lower than all- 
electric ones. Therefore, they suggest that hybrid vehicles—at least in 
the short term—can reduce the mineral demand pressures of decar
bonizing the transport sector [23]. 

Reducing the amount of minerals necessary for transport electrifi
cation can lower mining related socio-environmental harms. However, 
mining will still need to expand. What is more, it is highly doubtful that 
the current state of the health of the global mineral supply chain can 
support effective and responsible procurement of even the compara
tively lower quantity of metals that mining-reduction advocates esti
mate as necessary for decarbonizing the transport sector. Thus, a recent 
US Government review of the global mineral supply chain concluded 
that “the strategic and critical materials market does not yet place a premium 

on a ‘sustainably produced’ strategic and critical material” [13]. Hence, we 
cannot avoid the challenging work of improving transparent resource 
governance and compliance with high human/labor rights and envi
ronmental protection standards in procuring minerals in a geo- 
politically complex world. 

4. A move towards addressing systemic deficiencies and 
concerns about change and continuity 

There appears to be growing momentum for restructuring extractive 
governance systems to support a more equitable, just and sustainable 
energy transition. These efforts include the Clean Energy Minerals Reform 
Act currently under consideration by the US Congress [24]. The pro
ponents argue that while “transition minerals will help power our shift to 
clean energy, current mining laws and regulations fail to protect the com
munities, sacred sites, and water resources most impacted by mining prac
tices” [25]. They argue that the new bill is intended to cure these 
deficiencies in the current laws and regulations to avoid problems 
escalating with the mineral demand pressures of the energy transition 
[25]. 

The Critical Raw Materials Act the European Union is seeking to pass 
has similar social and environmental sustainability aims. It has pro
visions requiring member-states to invest in efforts to better mitigate the 
adverse impacts of mineral sourcing, both within the EU and in third 
countries, regarding labor rights, human rights, and environmental 
protection [26]. 

Automakers, mining, technology, and other metals-reliant firms are 
increasingly arguing that they are also taking steps, at the industry level, 
to better integrate sustainability considerations more strongly in their 
supply chains. For instance, General Motors has announced that it is 
integrating stricter supplier contract measures to forbid the use of 
“forced or involuntary labor, abusive treatment of employees or corrupt 
business practices in the supplying of goods and services to GM.” Honda has 
indicated that it will deepen its engagements “with policymakers to 
[better align its supply chain procurement processes] with Global Sustain
ability Guidelines.” Volkswagen AG too has made commitments to “re
view and actively use our existing processes and seek new solutions to prevent 
forced labor in our supply chain” [27]. Other global automakers and 
mining firms have announced similar commitments [28,29]. 

Many of the transnational multi-stakeholder standard setting bodies 
whose endeavors are germane to mineral extraction have also 
announced similar restructuring exercises to support equity and 
improved respect for ecological systems and human rights in mineral 
production, sourcing, and stewardship globally. For instance, the 
Initiative for Responsible Mining Assurance and the International 
Council on Minerals and Metals have updated its Human Rights Due 
Diligence Guidance [30]. They claim that the updated Guidance will po
sition mining companies to better integrate human rights into existing 
risk management approaches. This includes having robust policies and 
processes in place to assess actual and potential human rights impacts, 
act upon the findings, track responses, and transparently communicate 
how impacts have been addressed [30]. 

The Initiative for Responsible Mining Assurance and the Aluminum 
Stewardship Initiative have made similar updates to their performance 
standards guidance, and now oblige their accredited members to comply 
with increased sustainability requirements [31,32]. Also, the Global 
Battery Alliance has launched a program towards a circular economy of 
EV batteries. The program's overall aim is to ensure that the EV battery 
value chain is socially responsible, environmentally and economically 
sustainable and innovative. Key strategies they intend to employ to 
achieve this goal include sustained evaluation of the EV circular econ
omy market and its potential evolution over time; exploration of op
portunities to lower repurposing and re-use costs for batteries; 
quantification of barriers to recycling of EV battery and testing of scal
able solutions [33]. 

It is promising to see some of the key industry actors themselves 

F.G. Boateng and J.M. Klopp                                                                                                                                                                                                                 



Energy Research & Social Science 113 (2024) 103541

4

appearing to take steps to address the sustainability deficiencies in the 
global mineral supply chain and improve transparency, security, human 
rights impacts, and environmental management. However, a review of 
the governance literature on the extractive sector raises a need for 
careful, sustained monitoring and interrogation of these developments. 

Acosta [34], Burchardt and Dietz [35], Gudynas [36] and, recently, 
Le Billon and Spiegel [17] have shown that historically, new initiatives 
introduced to reform the extractive sector rarely address the root 
problems that first gave impetus to these initiatives. Thus, as Szablowski 
and Campbell [18] concluded from their recent review of extractive 
governance initiatives introduced over the past two decades, “pressures 
for change often translate into governance reforms that deliver little in 
terms of substantive change” (p.636). 

Research to date shows further that, in some cases, such initiatives 
end up being captured or weaponized by military and state elites 
generally as well as corporations to advance their interests, creating 
even more socio-environmental harm. For instance, Saunders & Nya
munda [37], Spiegel [38] and recently Le Billon and Spiegel [17] have 
shown that for several years, Zimbabwean state officials continued to 
use the Kimberley Process Certification Scheme (KPCS)-meant to ‘clean’ 
global diamond supply chain-to justify large scale military in
terventions, leading to sexual violence, forceful eviction of local pop
ulations from their lands and sources of livelihood generally. 

The accounts of Diemel & Hilhorst [39], Wakenge [40] and Le Billon 
and Spiegel [17] show that similar dynamics played out in DR Congo 
where the government and military officials used ‘implementation’ of 
‘conflict minerals’ certification schemes as a tool to extort bribes as well 
as to drive local artisanal miners out of their ‘concessions’ for the benefit 
of large-scale foreign mining companies, while diverting attention from 
poorly negotiated (and potentially corrupt) deals with these industrial 
mining companies. Katz-Lavigne [41] recent review shows that these 
dynamics persist in the country. 

The systemic deficiencies in the mineral supply chain that undermine 
transnational, national and local reform efforts are multifaceted and 
complex. Nonetheless, the literature shows that mining companies' 
structural or holding power over compliance monitoring and evaluation 
systems plays key roles in undermining their efficacy [38,39]. Thus, for 
instance, the monitoring of compliance with set mineral sourcing norms 
and regulations tends to rely heavily on evidence from the extractive 
companies themselves, often with little community, worker, and other 
forms of consultation. In addition, auditors undertaking the evaluations 
are also paid by the very companies they audit [42,43]; this results in 
inherent real and potential conflict of interests that compromise the 
independence and integrity of compliance monitoring, evaluation and 
reporting in the sector. 

Another issue is overemphasis on technical fixes (e.g., ‘formalization’ 
and ‘licensing’), within governance initiatives and interventions rather 
than navigating the varied types of power relations or political econo
mies in the mining sector through long-term community-based ap
proaches [44,45]. Le Billon and Spiegel [17] and other studies (see e.g., 
Hilson et al. [46]) have shown that this narrow technical fix mindset and 
rhetoric often prioritize the interests of the more economically well-off 
and elite actors, creating room for governments and large-scale firms 
to weaponize ‘clean’ minerals initiatives, subjecting economically, so
cially, spatially and historically marginalized artisanal miners and other 
similarly situated actors to political violence. 

There is also the issue of inadequate guarantees and protections for 
free, prior, and informed consent. Most local, national, and international 
laws and regulatory initiatives governing the extractive sector recognize 
resource-rich communities' inherent rights over their lands and to 
govern themselves. The challenge, however, is that the regulations and 
the relevant enforcing bodies often create backdoors for waiver justifi
cations that end up undermining the protected rights [19]. For instance, 
in East Africa, the World Bank granted leave for the Tanzanian Gov
ernment to sidestep its extractive governance policies protecting indig
enous communities, and only walked back on the decision after fierce 

protests from human rights groups [19,47]. These practices, when 
combined with deceit, subterfuge and the legally sanctioned (or other
wise) use of force, create room for firms, governments, private investors 
and some of the international development establishment to impose 
mining and other similar projects on indigenous and resource-rich 
communities generally. The urgency around addressing the climate 
crisis may deepen this problematic dynamic. 

Overall, this suggests that the regulatory initiatives being introduced 
by states and multilaterals, firms and standard setting bodies to address 
long-standing systemic mineral supply chain deficiencies need to be 
carefully and rigorously interrogated. Otherwise, the initiatives risk 
replicating existing patterns of abuse, deepening longstanding vulnera
bilities and systemic deficiencies and accelerating environmental dam
age, including worsening the biodiversity crisis which a UN expert panel 
suggests must be dealt with simultaneously with carbon reduction ef
forts [48]. Another key concern is the concentration of negative impacts 
in the Global South, compounding an already unequal distribution of 
climate change losses and damages. These concerns raise a need for a 
deeper research focus on the planned and ongoing institutional changes 
and initiatives meant to smoothen a timely and equitable positive–sum 
EV transition; although profoundly important, the transition will require 
more than reducing the mineral demands [49]. 

5. Conclusion: directions for future research 

The paper has raised the need for deeper research focus on the po
tential effectiveness of the new regulatory and other initiatives being 
introduced by states and multilaterals, firms and standard setting bodies 
to support ethical, equitable and sustainable acquisition of minerals for 
transport electrification. One way to go about this is for researchers to 
begin systematically exploring how the new initiatives differ from 
existing ones and evaluate their potential to address well-documented 
systemic deficiencies in the global mineral supply chain. This can 
include exploring the built-in mechanisms to address the loopholes in 
existing frameworks and, hence, improve the integrity and indepen
dence of compliance monitoring and evaluation systems as well as 
provide adequate guarantees and protections for free, prior, and 
informed consent in mineral production, sourcing, and stewardship. 

Future research can also explore the initiatives' sensibility to con
tested realities and local political economies, and, hence, their potential 
to address the systemic deficiencies that create room for governments 
and large-scale mining firms to weaponize ‘clean’ mineral governance 
initiatives and subject local artisanal miners and marginalized commu
nities to political violence. Related to this is the endemic issue of cor
ruption in the mining sector, which privatizes mineral developments for 
the benefit of a privileged minority of elite actors while socializing the 
negative impacts for the majority in the form of environmental damages, 
human rights abuses, violence, and destruction of livelihoods [50,51]. 

The concentration of the critical minerals needed for electrified 
transportation in countries with weak, poor, and failing resource 
governance and the fast pace of dealmaking and pressure for companies 
and countries to develop mining are likely to exacerbate the corruption 
in the extractive sector [50,51]. Future research should, therefore, 
explore the potential of new initiatives for ethical and sustainable 
transport decarbonization to better address mining and minerals 
development corruption and the related socio-environmental harms. 
This includes exploring the extent to which these initiatives provide new 
and better tools for leveraging community-led initiatives and activism to 
ensure more just, equitable and environmentally sustainable outcomes. 

Some scholars assert the functional potential of private voluntary 
governance initiatives to check corporate environmental behavior in the 
absence of and/or beyond traditional government-directed ‘command- 
and-control’ regulations [52–54]. They suggest that such initiatives, 
often in response to activists and other pressures, can play a role in the 
globalization of standards and the mobilization of more monitoring of 
business for improved sustainability performance in the mining and 
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extractive sector generally [55–57]. 
The perceived potential of private initiatives to support ethical and 

sustainable extraction has meant that such programs are increasingly 
facing demands to include goals often not intended in their initial 
design. For instance, Auld et al. [54] show that initiatives originally 
designed for ameliorating environmental and social externalities of 
corporate behavior are facing pressures to expand their focus to 
accommodate other goals including the empowerment of marginalized 
actors in the extractive sector, and vice versa. 

While these developments suggest an increasing demand for 
comprehensive, multipronged responses to longstanding systemic de
ficiencies in the extractive sector, concerns are emerging that accom
modating or balancing multiple and, in some cases, competing values 
and goals in one program or initiative often result in tensions and con
tradictions with distributional consequences for wealth, power, and 
regulatory capabilities that the initiatives seek to overcome in the first 
place [54]. Also, Sovacool and Andrews [57] have shown that sub
scribing to such initiatives can, in some cases, result in declines in the 
quality of mineral governance. Further, empirical work by Schiavi and 
Solomon [56] suggests that the components of such ‘voluntary’ initia
tives with the most potential for success appear to be those that are, 
effectively, ‘compulsory’. It will be worthwhile for future research to 
explore how the various actors in the extractive sector are learning from 
these emerging findings and the extent to which the findings are 
informing the new initiatives they are developing to uphold the mineral 
supply chain sustainability demands of electrifying the transport sector. 

Finally, there are growing calls to align the decision–making pro
cesses and remuneration systems of senior managers operating in min
ing and other hazardous industries to human rights, environmental 
protection, and transparent governance performance [58]. These calls 
are informed by the notion that since senior management and executives 
set both formally mandated and implicit organizational priorities, and, 
therefore, influence the behaviors of all other organizational actors, 
aligning their decision–making processes and remuneration systems to 
sustainability performance can potentially induce overall sustainable 
organizational outcomes/behaviors [59,60]. 

The challenge, however, is that attaching financial rewards to sus
tainability performance can also encourage senior managers to deploy 
‘creative’ means to ‘game the system’ in such a way as to gain the desired 
reward without achieving the intended ends [58]. Future research 
should, therefore, explore the extent to which the idea of tying financial 
rewards to sustainability performances of senior executives and man
agers is seeping into the new initiatives to support ethical acquisition of 
minerals for transport decarbonization and whether these measures 
work at all. Further what safeguards might be built into these new ini
tiatives to avoid potential unintended and perverse consequences 
stemming from deepening the very systemic deficiencies these new 
measures are supposed to address? 

Exploring questions like these and their corollaries can help generate 
much-needed data and systematized evidence to inform strategies for 
seizing the EV transition as an opportunity to tackle long standing sys
temic vulnerabilities in the global mineral supply chain and improve 
mineral procurement governance and monitoring standards and sys
tems. This in turn will help with the urgent work of ensuring equity, 
minimizing ecological degradation, and maximizing respect for human 
rights within what is a complex but profoundly necessary decarbon
ization process. 
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