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Abstract

Background Growing expectations for transparent environmental, social and governance (ESG) reporting are
influencing battery minerals supply. Yet consistency across reporting mechanisms remains challenging. Australian
mining and processing companies producing battery-grade materials—including lithium, nickel, cobalt, vanadium
and graphite—must increasingly navigate a proliferation of regulatory requirements and voluntary standards
designed to demonstrate responsible practices. This study examines how aligned mechanisms are in terms of data
requirements, methodological guidance, scope and transparency.

Methods The study undertook a comparative review of eleven ESG reporting and management mechanisms
relevant to Australian battery-mineral producers. The voluntary and regulatory mechanisms were assessed against a
common set of criteria, including: the ESG categories addressed, required data types, methodological specifications,
level of site versus corporate reporting, and transparency provisions. A matrix-based comparison was then used to
identify areas of convergence and divergence. Frequency counts and cross-tabulation were used to map overlaps in
data and disclosure requirement for ESG categories.

Results The analysis found partial alignment across mechanisms, with several ESG topics—such as energy use,
greenhouse gas emissions, labour practices and community engagement—appearing consistently. However, there
was considerable variation in the depth and specificity of requirements, particularly regarding methodology, data
quality and verification expectations. Some voluntary initiatives demonstrated high adherence to best-practice
principles, whereas others offered flexibility that resulted in inconsistent data robustness. Differences in scope
(corporate versus site-level) also contributed to limited comparability among reporting outputs.

Conclusions Overall, the current ESG reporting landscape for Australian battery-mineral producers exhibits
moderate overlap but lacks full standardisation. This fragmentation risks undermining comparability and stakeholder
confidence. The study outlines several divergent future pathways, highlighting the need for greater harmonisation to
support credible ESG claims and strengthen sustainability performance in both Australian and international battery-
mineral supply chains.

Keywords Environmental, social, governance (ESG), Corporate social responsibility (CSR), Battery, Mining,
Sustainability, initiative for responsible mining assurance (IRMA)
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Background

The global transition towards renewable energy supply
and storage technologies is coinciding with increased
scrutiny on systems of production and raw material
sourcing. Yet Australian based mining and processing
companies that produce battery grade materials are expe-
riencing overwhelm with the proliferation of schemes
emerging regarding responsible sourcing and disclosure
of credible environmental, social, and governance (ESG)
performance [1].

Australia has had mandatory corporate environ-
mental reporting since 1998 [2], with approaches and
apparent motivations underpinning reporting practices
varying across companies [3]. However, meeting stake-
holder expectations requires disclosure of information
that goes well beyond these minimum requirements.
In the absence of a universally accepted ESG report-
ing framework, battery material producers are required
to grapple with reporting to both Australian regulatory
mechanisms and several voluntary ESG reporting mech-
anisms, to fulfil ESG reporting and management expecta-
tions of end markets.

The extent to which ESG reports can be relied on as
credible representations of industry practice continues
to be debated [4]. Greenwashing in Australia has been
under the spotlight with the investigation by the Austra-
lian Competition and Consumer Commission [5]. Qual-
ity and credibility of ESG reporting is under increasing
scrutiny, evidenced through discussions with battery
material producers involved in our research project,
where end market purchasers are increasingly relying on
third-party verified assurance of sustainability report-
ing, associated with responsibly produced product. Data
comparability is important in the context of battery
material traceability where material purchasers on the
open market are comparing products using reported ESG
data. A review of ESG reports from 90 corporate entities
found that company sustainability-related disclosures
lack completeness, consistency and comparability, with
wide variations in reporting practices [6]. Etsy and Cort
highlight that while the development of ESG standards
over time has resulted in increased transparency, a useful
level of comparability of data in disclosures for the pur-
pose of decision making has not yet been achieved glob-
ally [7]. An analysis of Australian mining companies also
found different degrees of compliance with the Global
Reporting Initiative (GRI) standard and exacerbating this
is the difference in interpretations of standard require-
ments [8]. ESG reporting quality and comparability chal-
lenges are being met with concerted effort to align and
standardise reporting outcomes, with varying degrees of
success. The aim of this study is to examine how aligned
mechanisms are in terms of data requirements, meth-
odological guidance, scope and transparency. To set up
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the analysis, an overview of the evolving context of ESG
reporting is provided in the next section.

Evolving context for voluntary and mandatory reporting
The institutionalisation of sustainability reporting has
evolved considerably since the establishment of the
Global Reporting Initiative in 1997, guided by a desire
to increase company or brand legitimacy [9-11], man-
age negative stakeholder perceptions, and gain social
license [12]. Examples of sustainability reporting in the
mining sector predate the GRI. Notably Western Min-
ing Corporation (WMC; later acquired by BHP Billiton)
distributed to their shareholders their 1994/95 Envi-
ronmental Progress Report that was partially developed
based on guidelines established by the North American
Public Environmental Reporting Initiative in 1993. The
site-based data disclosures made in their initial and sub-
sequent reports are not dissimilar to the level of data dis-
closure in modern day reporting.

Over time, the culturally contextual and geographically
specific nature of sustainability issues has resulted in an
increase in the number of ESG indicators that companies
are required to report, increasing the complexity of data
required for compliance, and a proliferation of voluntary
standards available to guide ESG reporting and manage-
ment practices. Despite the uptake of ESG reporting at
the corporate level, ESG reporting frameworks are yet
to reach a level of standardisation that is helpful for sus-
tainability performance comparison, however, instances
of standard consolidation are emerging. A draft of the
Consolidated Mining Standard was released in October
2024 by the International Council on Mining and Metals
(ICMM), which is a consolidation of the ICMM’s Mining
Principles, The CopperMark, the Towards Sustainable
Mining Standard, and the World Gold Council Stan-
dards. However, the degree to which consolidation of
select standards solves the issue of equivalency, compara-
bility and data quality issues are yet to be seen. Addition-
ally, the future uptake of the consolidated standard by
mining companies and downstream purchasers is uncer-
tain, with the standard due to be implemented in 2026.

A lack of equivalency and comparability of sustain-
ability reporting data across voluntary mechanisms
creates considerable challenges for product or mate-
rial comparison via product passport style platforms.
Despite these issues, sustainability data that is available
is currently being used to compile datasets to bench-
mark eco-efficiency in the Australian and international
minerals industry, evidenced in a body of research per-
formed over a decade [13-16]. Continual improvement
of data quality and equivalency will enhance the quality
of these performance measurement efforts. The Global
Battery Alliance’s Battery Passport and the London Metal
Exchange have responded to this challenge by mandating
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specific reporting requirements on their product and
exchange platforms, however, these platforms are lim-
ited in their material scope. In the absence of a ‘one stop
shop’ for commodity or product comparison and global
material exchange, equivalency and comparability issues
must be understood when relying on data produced from
the plethora of internationally available voluntary ESG
reporting mechanisms. These issues include differences
in the data requirements to meet both voluntary and
regulatory reporting mechanisms [17]; diversity of sus-
tainability metrics and indicators to track progress [18,
19]; lack of consistency in requirements for transparency
which enables selective reporting, or presenting a ‘hyper-
reality’ [20]; and methodology and metric inconsistencies
[21]. Many of the issues outlined here relate to a tendency
for some reporting and management mechanisms to lean
towards guidance principles rather than detailed step-by-
step methodology and data frameworks [17], which, has
resulted in greater potential for differing interpretations
of requirements, and therefore variation in reporting and
management outcomes and potential for greenwashing.
Public disclosure and third-party verification are widely
viewed as important for establishing credibility of vol-
untary reporting. In the extractives sector, (Rutovitz et
al. 2020b) identified the following governance principles
that stakeholders commonly agreed were important:
multi-stakeholder governance, third-party verification,
transparency and ISEAL good practice. In addition to
specific issues within ESG reporting mechanisms, the
voluntary nature of compliance has come under criticism
[22, 23] and in response ESG reporting and management
is trending towards a mandatory requirement.
Regulation of ESG reporting has been considered a
positive step towards ensuring credibility and account-
ability [18], citing the increase in carbon-related dis-
closures in response to developments in Australian
regulation [24]. Comprehensive disclosure requirements
for ESG have not been mandated in Australia to date,
with the exception of modern slavery and greenhouse
gas emissions reporting focused on larger companies.
However indications of a future Australian framework
are found in a position statement by the Australian Gov-
ernment with the announcement of an ‘Extended Exter-
nal Reporting regime’ [25]. International expectations
regarding full supply chain visibility are increasing in
line with recent guidance from the International Sustain-
ability Standards Board [26, 27]. Elements of mandatory
ESG disclosure requirements have recently been intro-
duced, both in Europe and in the USA in the form of the
European Union’s proposed Carbon Border Adjustment
Mechanism (CBAM) and the US Securities and Exchange
Commission’s regulatory reporting requirements for Cli-
mate Related Financial Disclosure, and the Dodd-Frank
Act. In the European Union the EU Battery Regulation,
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targeted at battery material supply chains, will directly
impact Australian battery materials producers. Down-
stream battery material purchasers, such as car manu-
facturers are also influencing sustainability disclosure
throughout the battery supply chain via procurement
influence, and innovative transparency and traceability
solutions like product passports are being developed to
suit this purpose [28].

Scope of this research

This study contributes to the evolving context and dis-
cussion by providing a summary of recent research into
the reporting and management requirements of ESG
mechanisms, conducted as part of a project for the
Future Battery Industries Cooperative Research Cen-
tre (FBI CRC). This portion of the research explores the
types of voluntary mechanisms, including certifications,
that are available to Australian battery material produc-
ers to demonstrate the sustainability credentials of mined
battery materials. To understand how different mecha-
nisms compare with each other, the research explores
the degree to which ESG reporting and management
mechanisms are aligned in their scope, feature similar
key metrics to evaluate performance, and whether they
provide sufficiently detailed guidance to reduce differ-
ences in interpretation of reporting requirements. Due to
the emphasis placed on reporting credibility, the research
also investigates whether ESG mechanisms incorporate
markers of quality and credibility.

Methods
A qualitative content analysis method was used to col-
lect information from ESG mechanisms according to
a common set of criteria. These criteria included the
ESG categories addressed, required data types, meth-
odological specifications, level of site versus corporate
reporting, and transparency provisions. A matrix-based
comparison was then used to identify the number of
reporting requirements in each ESG category and the
areas of convergence and divergence. Frequency counts
and cross-tabulation were used to map overlaps in data
and disclosure requirement for ESG categories. This
approach has conceptual similarities to research pre-
viously conducted to evaluate the scope and degree
of compliance with corporate sustainability reporting
mechanisms, notably the Global Reporting Initiative [29,
30]). This is also similar to research that has sought to
understand commonalities and divergences in the scope
of mandatory and voluntary corporate reporting of mine
sites within Australia (e.g. with respect to water [31]).
Key considerations when selecting the ESG reporting,
management and assurance mechanisms for evaluation
and comparison were:
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+ Relevance for Australian material producers: A
handful of mechanisms are only relevant for material
issues in certain geographical regions, or they cover
materials that are not mined in Australia.

+ Relevance for a diverse set of battery materials:
Core battery materials of focus for this study include
lithium, nickel, cobalt, vanadium and graphite.
However, given that some of these materials are
produced as product and co-product at the same
production site, only ESG mechanisms that are
commodity agnostic were considered. Mechanisms
that only cover specific metals or materials were
excluded, for example CopperMark. The analysis
focused on mechanisms that could be applied more
broadly to mining and processing sites relevant to a
set of core battery materials.

+ Good practice principles: Mechanisms were selected
if they contained one or more elements considered
good practice principles such as public disclosure,
third-party verification, and multi-stakeholder
governance,

+ Detailed guidance documentation: A necessary
requirement to complete the content analysis was
the provision of sufficiently detailed guidance
documentation, outlining specific reporting and
management expectations that could be compared
with other mechanisms.

The ESG reporting and management mechanisms
included in this study do not represent an exhaustive list.

Following a desktop review of available mechanisms, a
total of eight voluntary sustainability certification stan-
dards, assured standards, non-assured standards were

Table 1 Key principles for data quality and credibility

Data quality principles

Trust/credibility principles

Timeliness -

Defined periodic reporting of perfor-
mance data and monitoring/disclosure
of progress against performance targets.
Detailed guidance documentation -
Clearly stipulated data requirements to
meet specific indicators. Reducing the
potential for differing interpretations and
methods to meet indicators.
Methodology and data source transpar-
ency -

Requirements to disclose methodology
for modelling, calculations, data sources,
and reasoning for any omissions.
Third-party verification -

Verification of reported data by an inde-
pendent third-party entity

Transparency -

Reported information is
publicly available
Accountability -

Clearly identifiable griev-
ance mechanisms for
impacted stakeholders.
Truth in reporting — report-
ing all information, not
selective reporting positive
information.

Public disclosure of inci-
dents of non-compliance.
Multi-stakeholder gover-
nance -

Governance by a range of
stakeholder groups
Third-party verification -
Verification of reported data
by an independent third-
party entity
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selected for evaluation and comparison. Two sustainabil-
ity certification mechanisms were selected:

+ The Initiative for Responsible Mining and Assurance
(IRMA)
+ Certification of Raw Minerals (CERA)

In addition, six sustainability reporting and assurances
were selected:

+ Towards Sustainable Mining (TSM)

+ Global Reporting Initiative (GRI)

+ Carbon Disclosure Project (CDP)

+  Dow Jones Sustainability Index (DJSI)

+ Responsible Mining Index (RMI)

+ OECD Due Diligence Guidance on Stakeholder
Engagement for the Extractives Sector

Also, the reporting requirements of three Australian
Federal Government legislative instruments with policy
objectives that align with the principles of ecologically
sustainable development were considered, including:

» National Greenhouse and Energy Reporting Act
2007 (NGER Act)

» National Environment Protection (National
Pollutant Inventory) Measure (NPI)

+ Environmental Protection & Biodiversity
Conservation Act 1999 (EPBC Act)

In addition to collecting data on ESG indicators and
scope of requirements, data was also collated for a range
of parameters to inform analysis of quality and cred-
ibility. It is important to emphasise and identify the
level of engagement of ESG reporting and management
mechanisms with data quality principles due to the con-
tinual challenges with data quality in reporting and the
impact on effective performance benchmarking and
comparison. The key principles derived to analyse data
quality and credibility are informed by the ISEAL best
practice guidelines and credibility principles [32], infor-
mation gleaned through industry engagement during
this research project, and definitions identified during
literature review, including Darnall et al’s [33] analysis of
sustainability reporting by Japanese firms and the close
correlation between independent third-party verifica-
tion and the credibility of ESG reported information, see
Table 1 for an outline of key principles.

Results

The results presented below represent a body of research,
including a recent report for the Future Battery Indus-
tries CRC on the Requirements and Data Commonalities
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for sustainability certifications and reporting in the bat-
tery mineral sector [17].

Summary of ESG reporting topics and indicator
requirements

The list of ESG indicators and the results of total indica-
tor requirements for each standard and mechanism can
be found in Fig. 1. Further in-depth results and discus-
sion are available in a public report noted above [17].

As is evident in Fig. 1, there is a large degree of variance
in focus for ESG indicators between voluntary and regu-
latory reporting and management mechanisms. This is
illustrated through instances of higher reporting require-
ments for some mechanisms in certain ESG indicators

Product Site

Mechanism classification

Non-Assured standard

Assured standard

Certification CERA
Regulatory mechanism

Environmental indicators

AIR QUALITY 4
CLIMATE CHANGE

GREENHOUSE GAS EMISSIONS MANAGEMENT 1
GREENHOUSE GAS EMISSIONS 2

OZONE-DEPLETING SUBSTANCES & POLLUTANTS

"B - NNI E
w
I

BIODIVERSITY, ECOSYSTEMS, PROTECTED AREAS 1 4

ENERGY 1 1
HABITATS AND MINE CLOSURE 1 3

TAILINGS MANAGEMENT 4 2
ENVIRONMENTAL MANAGEMENT B] 2
CONSUMPTION AND EFFICIENCY 2 1

NOISE AND VIBRATION 1 2 2

SUPPLY CHAINS 1

WASTE 4 1 1
WATER 2 8 3

Social indicators

CULTURAL HERITAGES il 4

EMPLOYEE PROTECTION, FAIR LABOUR AND TERMS OF WORK 6

STAKEHOLDER ENGAGEMENT 8]

COMMUNITY HEALTH, SAFETY AND WELLBEING 4 5 i
OCCUPATIONAL HEALTH AND SAFETY B 8 6
HUMAN AND COMMUNITY RIGHTS 8 6 6
RISK MANAGEMENT 3

SUPPLY CHAIN DUE DILIGENCE 1 1
Governance indicators

CUSTOMERS

BUSINESS INTEGRITY B} 1 5
COMPLIANCE 1 B]
RESETTLEMENT 5 3
TRANSPARENCY 5 8
CORRUPTION & COMPETITION 2 1 1
RISK MANAGEMENT 1 2
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and a lower number or lack of reporting requirements
in others. Variation is evident across most ESG indica-
tors. Particularly strong examples are found in water, air
quality, climate change, energy, waste, and habitats and
mine closure. When multiple mechanisms were found
to address similar ESG categories, analysis of detailed
requirements found significant differences in meth-
ods for deriving results and the degree of information
required to meet reporting expectations. Approaches to
ensuring the data integrity of reported information var-
ied between schemes and include detailed descriptions of
reporting requirements, specified frequency of reporting
updates, externally verified or assured reported informa-
tion, and public reporting requirements. Schemes such

Reporting boundary

Site or Company Company
Key
ECR NGER Iy
Number of requirements under indictor GrEs:
5

2 8 8

2 6

2 B & 2

4
4

Number of requirements under indictor

T
2
2

=
il

2
1 5

2 2

Number of requirements under indictor

1 1

3 2 2

4

: -

Fig. 1 Comparing the number of reporting requirements for regulatory and voluntary ESG mechanisms. Scheme acronyms: IRMA — the Initiative for re-
sponsible mining and Assurance; CERA — Certification of raw Minerals; TSM — towards Sustainable Mining; GRI - Global reporting Initiative; CDP — carbon
disclosure project (incl. CDP Water); DJSI - Dow Jones sustainability Index; RMI - responsible mining Index; NPl — National pollutant Inventory; NGER -

National greenhouse and energy reporting scheme
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Table 2 Mechanism adherence to data quality principles
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Table 3 Mechanisms adherence to data integrity principles

Mechanism Type of Data Timeli- Verifi-
initiative  requirements  ness of cation
reporting require-
ments
NPI Regulation Y Y N
NGER Regulation Y Y Y
IRMA Standard Y Y Y
and as-
surance
mechanism
CERA Standard S Not Y
and specified
Certification
TSM Standard S Y S
GRI Standard Y Not N
specified
CcbpP Disclosure S S N
standard
and com-
parison
index
DJsI Disclosure S Y S
standard
and com-
parison
index
RMI Standard S Y N
and com-
parison
index

Y=meets, S=Somewhat meets, N=Does not meet

as IRMA feature highly detailed descriptions and crite-
ria for meeting individual reporting categories including
the frequency at which reporting should be updated, and
specify assurance requirements to verify reported infor-
mation. In other examples, such as GRI, requirements
for reporting criteria and evidence to support reported
information are less prominent. Expectations around
reporting transparency varied between schemes, with
some specifying transparent reporting practices such
as making reported information publicly available (e.g.,
IRMA requires public reporting of information on com-
pany websites). Whilst other schemes lacked mention
of public reporting altogether or lacked clarity on what
information is expected to be reported publicly. In some
cases, the level of compliance with the requirements of a
scheme equated to a grading, for example TSM’s assess-
ment criteria levels range from C, B, A, AA, and AAA,
whilst IRMA’s grading system is a percentage score based
on the percentage of assurance requirements met. Whilst
there are positives in enabling minerals producers to
show continual improvement towards achieving a higher
grading, this introduces added complexity for down-
stream purchasers or external stakeholders when com-
paring product gradings across a range of standards.

Mechanism Type of Gover- Grievance Public
initiative  nance mechanisms disclo-
structure sure
NPI Regulation  NA- Not specified Y
Federally
regulated
NGER Regulation  NA- Not specified S
Federally
regulated
IRMA Standard Y Y Y
and as-
surance
mechanism
CERA Standard N Y S
and
Certification
TSM Standard Y S S
GRI Standard Y Not specified S
CDP Disclosure N Not specified N
standard
and com-
parison
index
DJSI Disclosure N Not specified S
standard
and com-
parison
index
RMI Standard Y S S
and com-
parison
index

Y=meets, S=Somewhat meets, N=Does not meet

An evaluation of the adherence of standards and dis-
closure mechanisms to best practice data quality and
credibility principles is presented in Tables 2 and 3,
based on the principles established in Tables 1. Table 2
assesses data quality based on three principles: detailed
data requirements, timeliness of reporting and verifica-
tion requirements. Detailed documentation on reporting
requirements is essential for data quality, consistency and
comparability. Mechanisms that feature detailed and spe-
cific reporting requirements reduce the potential for dif-
ferences in data outputs, at least within each mechanism.
In contrast, mechanisms that rely more heavily on self-
defined data inputs, methodologies, and metrics increase
the potential for a high level of variation in data out-
puts, impacting data comparability. The degree to which
mechanisms are meeting these data quality principles are
evaluated below.

Data integrity principles are assessed based on three
criteria outlined in Table 3: governance structure, the
requirement for grievance mechanisms, and the require-
ment for public disclosure of reported information.
Where voluntary mechanisms evolve through multi-
stakeholder governance throughout the development
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period of the mechanism, these have been evaluated as
meeting the requirements of good governance practice.
IRMA, TSM, GRI and RMI have all been developed
under multi-stakeholder governance principles, which
include the involvement of indigenous groups, worker
organisations, industry representatives, financial organ-
isations, and research institutions. CERA was developed
with a limited group of stakeholders consisting of consul-
tants and universities. It was not clear whether DJSI and
CDP was developed through multi-stakeholder gover-
nance, however, there has been considerable evolution of
these schemes over time and the DJSI has indicated that
any methodological iterations are performed in consulta-
tion with relevant stakeholders.

IRMA and CERA specify a requirement for grievance
mechanisms. TSM requires grievance mechanisms for
workers. The remaining mechanisms under study did not
specify any requirement for grievance mechanisms.

The analysis uncovered significant differences between
sustainability reporting and management mechanisms
in relation to verification requirements and public dis-
closure. Only one regulation, the NGER, required third-
party auditing of reported GHG accounting information.
Under voluntary mechanisms internal and third-party
auditing requirements were more prevalent, however,
verification via auditing was not always a strict require-
ment. For example, assurance is performed via approved
third-party auditing services on behalf of IRMA. The
same is true of CERA. IRMA’s audit cycle consists of
surveillance audits 12 to 18months after initial audit
reports and re-audits every three years to ensure com-
pliance. DJSI also required third-party verification of
reported information every four years, however, this
is not required for all reported information. For TSM,
third-party verification is required for some reported
information. RMI required public disclosure of some
reported information, however, third-party verification
of this information was not required. Other sustainability
management and reporting mechanisms not previously
mentioned (e.g. GRI, CDP) have varied requirements to
verify reported information or display it publicly.

Discussion

Given the current context, there is uncertainty regard-
ing how the future landscape of ESG, sustainability and
responsible supply disclosure and assurance mechanisms
for the battery material extraction and supply sector will
evolve. The research undertaken as part of the Future
Battery Industry CRC is revealing a complex set of chal-
lenges being faced both by downstream material pur-
chasers in evaluating the ESG performance of battery
minerals on the global market and by mineral produc-
ers in converging on the best path forward for evidenc-
ing the ESG credentials of their product. The macro level
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barriers and drivers to adoption of voluntary sustainabil-
ity initiatives in particular are complex and varied [34].

Australian producers are adopting several approaches
to ESG reporting practices to address the rapidly evolv-
ing international reporting landscape. Larger companies
prepare to report to a broad range reporting standards
with elaborate and bespoke concordance matrices that
align reporting criteria across reporting standards. This
approach enables adaptable and timely reporting to the
preferred reporting standards of downstream mate-
rial purchasers but relies on a reasonably sized internal
sustainability team or the ability to pay for external spe-
cialised consulting services. For smaller mineral pro-
ducers or for mine sites still in the scoping phase of the
project, investment in this approach can be significantly
higher than the perceived value. In other cases, compa-
nies consider adopting one standard they perceive to be
strong across all ESG indicators in the hope that report-
ing to this standard will meet the requirements of oth-
ers, IRMA has been considered for this purpose. The
IRMA auditing process is, with good reason, rigorous
and transparent, which may result in hesitation from
mineral producing companies to commit at the risk of
negative perceptions. Despite the range of approaches to
addressing the current scope of available ESG reporting
standards, differences in methods embedded within each
standard continue to drive data quality and comparability
issues. These challenges should be overcome for effective
and streamlined comparison of battery mineral product
ESG performance on the global market.

Based upon research observations and ongoing devel-
opments in the sector, there are a range of plausible
futures that could emerge. Here two alternative trajec-
tories are explored - one towards consolidation of ESG
standards and mechanisms, and the other towards fur-
ther proliferation of new standards and growing com-
plexity. The value of articulating distinct trajectories is
to explicitly ground future discussions with stakeholders
about the benefits, drawbacks and potential effectiveness
of each.

A trajectory towards consolidation

One potential trajectory is that the proliferation of ESG
and responsibility assurance standards that has been
observed over the past 30years undergoes a reversal
and consolidation, whether through digitally-enabled
approaches such as the Battery Passport, or arising from
other standards.

There is evidence of developments along this trajectory
for corporate sustainability standards. With examples
such as emergence of the International Sustainability
Standards Board (ISSB), following the prior merger of the
Sustainability Accounting Standards Board (SASB) and
the International Integrated Reporting Council (IIRC)
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into the Value Reporting Foundation. The ISSB is work-
ing to consolidate the SASB Standards, Task Force for
Climate-related Financial Disclosures (TCFD) recom-
mendations, the Integrated Reporting Framework and
the Climate Disclosure Standards Board (CDSB) Frame-
work [35]. In addition, there is also the emergence of the
Battery Passport, where guidance documents have been
developed to ensure standardised methods for calculat-
ing production impacts and approaches to reporting the
outcomes of these impact methods [36].

There is also evidence of an industry-led push towards
this trajectory within the minerals sector. For instance,
the gradual spread and adoption of Towards Sustainable
Mining (TSM) by industry associations internationally.
This standard, originally developed by the Mining Asso-
ciation of Canada, has now been adopted by industry
associations in several countries including by the Miner-
als Council of Australia. There are also examples of com-
modity specific assurance standards that have emerged
and are now being adapted to new commodity groups.
Most prominently, the Copper Mark has been adapted
and translated to new commodity groups by the Inter-
national Molybdenum Association (IMOA), the Nickel
Institute and the International Zinc Association — with
them having launched the Molybdenum Mark, Nickel
Mark and Zinc Mark respectively in 2022 [37]. The Con-
solidated Mining Standard, previously discussed, is also
a considerable indicator that there may be movement
towards a trajectory of consolidation [38]. However, the
consolidated standard has seen some pushback from civil
society, with an open letter being signed by more than 35
community groups, unions, NGOs and other organisa-
tions that advocates for adoption of alternative standards
such as IRMA — which they perceived as being “devel-
oped through an equal governance model” [39]. This
demonstrates a tension between the expectations placed
on industry by industry representatives, and the perspec-
tives of broader stakeholders with respect to governance
models and requirements for ensuring responsible min-
eral supply. It is unclear how far this push for consolida-
tion of assurance standards will continue, but what does
seem to be emerging is a recognition of the need for
assessing the degree of equivalency of reporting require-
ments and assurance mechanisms between schemes.

A trajectory towards proliferation

An alternative potential trajectory is one where there
is further proliferation of new ESG, responsibility and
sustainability assurance standards. This could take the
form of new ESG management and assurance standards
focused on specific topics of concern (e.g. modern slav-
ery), commodity supply chains (e.g. cobalt), or to present
information in formats suitable for specific stakeholder
groups (e.g. local communities, investors, procurers,

Page 8 of 10

etc.). A geographic fragmentation of approaches between
USA, China, Europe is also possible. Moreover, as ear-
lier there is potential for overlaps across mechanisms,
which might lead to a potential interoperability, espe-
cially if coupled with robust data collection and man-
agement systems supported by a decentralised ledger or
blockchain technology to enable secure and auditable
communication of information along supply chains [28],
corroborated by protocols to make ESG criteria assess-
ment seamless, such as the United Nations Transparency
Protocol (UNTP) [40]. This research has contributed sig-
nificantly to the development of ESG criteria for critical
minerals and metals with UNTP test pilots now under-
way in Canada, Australia and the Democratic Republic of
Congo.

Limitations of the study

The ESG reporting landscape is evolving rapidly along
with endeavours to streamline ESG reporting standards
and frameworks, this study is not comprehensive as it
does not cover all ESG reporting mechanisms available
on the market. Additionally, the analysis and discussion
describes the context, standard structures, and stake-
holder ecosystem at the time research was being under-
taken as part of the FBI CRC project, and should be
interpreted with that in mind.

Conclusion

Battery material supply chains and extractive indus-
tries are rapidly scaling to meeting current and future
expected demand for ESG reporting and disclosure. Due
to this, improvements in the effectiveness of ESG man-
agement and performance disclosure may have large ben-
efits over time in ensuring that any harmful ESG impacts
of battery material production are minimised and oppor-
tunities for benefits are maximised. In this article, the
current context of some of the voluntary and mandatory
ESG standards and disclosure mechanisms of potential
relevance to Australian battery material producers are
explored. There is broad overlap between these mecha-
nisms in terms of the ESG topics and indicators that they
address, however, the level of data comparability remains
a challenge. These mechanisms also differ significantly
in their design, governance, adoption, and acceptance —
with potentially significant long-term implications for the
ability to promote positive industry transformation and
transparency. Two alternative possibilities for the future
have been proposed: a future of consolidation or a future
of proliferation of ESG mechanisms and standards. It is
recommended that all stakeholders to battery material
supply chains consider the different possibilities for the
future and attempt to articulate the vision they would like
to see when advocating for change in the sector.
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