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Nickel is a highly versatile mineral with diverse applications in stainless steel, nickel-based alloys,
and nickel electroplating, ranging from consumer goods to transport, energy, and construction. In
the transition away from fossil fuels, nickel plays a key role in electric vehicle (EV) batteries and
renewable energy technologies.

However, its extraction and processing raise serious human rights and environmental concerns,
particularly in Indonesia, the world’s largest nickel producer. This research aims to map
Indonesia’s nickel supply chain, enhancing transparency and offering strategic recommendations
to help companies address social and environmental risks while ensuring ethical and sustainable
sourcing. The supply chain mapping focuses on links between nickel industries in Morowali,
Central Sulawesi, and downstream uses in EV manufacturing, wind and solar power.

The results indicate many (potential) links between nickel processing companies at PT Indonesia
Morowali Industrial Park (IMIP) and PT Vale Indonesia (PTVI), via their international shareholders,
EV battery makers and EV car makers, as well as a number of links of steel via car part
manufacturers. While many of these links do not definitely confirm that nickel from IMIP and PTVI
ends up in EV cars, they suggest a high likelihood of connections between the Morowali nickel
industry and EV battery and car manufacturers, based on documented business relationships and
the overall significance of Indonesia in the global nickel value chain.

Car manufacturers include Tesla, Volkswagen, BMW, Hyundai, Stellantis and Volvo, while battery
makers with likely links are CATL, LG Energy Solutions, CNGR, SK On, Samsung SDI, and Ningbo
Shanshan, among others.

For renewable energy technologies, this is a different story. This sector appears to be more
opaque, both downstream and upstream, with several processing steps and companies rarely
disclosing their supply relationships publicly.

However, owing to Indonesia’s important role in nickel mining and processing and massive foreign
— particularly Chinese — investments in establishing local refining and battery manufacturing
facilities in recent years, the likelihood of Indonesian nickel entering the supply chains of industries
relying on nickel-containing products is considered high.

The social risk assessment shows that structurally poor working conditions have severe
detrimental effects on workers at Indonesian nickel production sites. These conditions pertain to
Occupational Safety and Health (OSH), wages and income inequality, working hours, job insecurity,
gender-based violence and discrimination, and the undermining of trade unions. Additionally,
polluted water from runoff sediment, deforestation, air pollution, and forced evictions caused by
nickel mining and production activities harm the surrounding communities. A severity assessment
shows the gravity of human and labour rights violations in the Indonesian nickel supply chain.
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Drawing on the findings from the supply chain research and social risk assessment, strategic
recommendations can be provided for companies in the renewable energy and EV sectors as key
stakeholders to limit social and environmental risk and improve ethical sourcing. This guidance
can help companies operating in the EU market navigate regulatory compliance, due diligence,
traceability, sustainability and ethical sourcing within the context of the Indonesian nickel industry
and EU regulations.

In early April 2025, The European Parliament adopted the EU Commission's "Stop-the-clock”

initiative, part of the Omnibus Package, postponing many corporate sustainability reporting and
due diligence obligations, as well as the deadline for transposing CSDDD into national legislation
of the member states. At the same time, many recommendations for companies — both mandatory
and voluntary — remain valid. Therefore, companies must still adhere to due diligence obligations,
monitor environmental and human rights risks, track indirect supplier issues raised by civil

society reports, maintain robust sustainability practices, and comply with the EU Batteries

Regulation, which remains in effect regardless of the Omnibus package's progress.

Furthermore, companies are recommended to:

Implement human rights due diligence processes throughout the organisation

Conduct regular, independent audits of mining, smelting and refining operations
Enhance transparency in their mineral supply chain by publicly disclosing suppliers involved in
mineral mining, refining, smelting, and battery/parts production
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Even if a company uses only a small amount of nickel, the industry’s overall impact on workers,
local communities, and the environment in Indonesia is significant and should be traced and
addressed.

Assign clear Board responsibility for and oversight of respect for social and environmental
rights.

Adjust business operations or activities to prevent and reduce negative impacts and address
systemic issues.

Monitor the implementation and the results of all due diligence activities and prevention and
mitigation measures taken, and communicate externally about this.

Provide for or cooperate in remediation when the company has identified it has caused or
contributed to actual negative impacts.

Measures that can be taken to prevent and mitigate adverse impacts related to a supplier
relationship include:

Work with suppliers on corrective action plans with clear goals.

Provide training and support to improve practices.

Encourage sector-wide collaboration on impact prevention.

Help suppliers access financing for improvements.

Use purchasing power to demand ethical practices or disengage if violations persist.
Push for renewable energy and stop new coal plant projects.

Support remediation efforts and responsibly disengage if necessary.

Follow OECD guidelines to enhance leverage through industry collaboration.
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BTIIG Baoshuo Taman Industry Investment Group

CATL Contemporary Amperex Technology

CLw China Labour Watch

CRM Critical Raw Materials

CRMA European Union Critical Raw Materials Act

EU CSDDD European Union Corporate Sustainability Due Diligence Directive
EU CSRD European Union Corporate Sustainability Reporting Directive
EV Electric Vehicle

FSPNI Morowali Indonesian National Federation of Workers’ Unions
GNI PT Gunbuster Nickel Industri

IEA International Energy Agency

IHIP PT Indonesia Huabao Industrial Park

IMIP PT Indonesia Morowali Industrial Park

JV Joint Venture

LGES LG Energy Solution

MHP Mixed Hydroxide Precipitate

NPI Nickel Pig Iron

OSH Occupational Safety & Health

0SS PT Obsidian Stainless Steel

PPE Personal Protective Equipment

PTVI PT Vale Indonesia

RKEF Rotary Kiln-Electric Furnace

SBSI Morowali Indonesian Prosperous Labour Union

SMM Sumitomo Metal Mining

SOP Standard Operating Procedure

SPIM Morowali Industrial Workers Union

SRM Strategic Raw Materials

VCL Vale Canada
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Definitions

Metal alloy: A substance that combines more than one metal or mixes a metal with other non-metallic
elements.

Ferronickel: An alloy of iron and nickel used in making nickel steels.

Nickel pig iron (NPI): A low-grade ferronickel invented in China as a cheaper alternative to pure nickel to
produce stainless steel. The production process utilises lateritic nickel ores instead of pure nickel.

Nickel electroplating: A technique of electroplating a thin layer of nickel onto a metal object. The layer can
be decorative or provide corrosion and wear resistance.

Lithium-ion batteries: A type of rechargeable battery that stores energy by reversibly inserting Li* ions into
electronically conductive solid materials.

NMC batteries: Nickel-containing lithium-ion batteries, containing differing degrees of nickel according to
the type (Low-nickel includes lithium nickel manganese cobalt oxide (NMC) 333, NMC442, and NMC532.
High-nickel includes NMC622, NMC721, NMC811, lithium nickel cobalt aluminium oxide (NCA), and
lithium nickel manganese cobalt aluminium oxide (NMCA)).

NCA batteries: Nickel-containing lithium-ion batteries.

LFP batteries: Lithium-ion batteries without nickel.
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Nickel is used in a large number of applications, including as a key raw material for the production
of electric vehicle (EV) batteries and renewable energy technologies. While nickel plays an
important role in the energy transition away from climate-damaging fossil fuels, the nickel industry
itself has various harmful consequences. Nickel mining and refining raise serious concerns
regarding human rights abuses, including forced labour and violations of the right to freedom of
association (FoA). Moreover, environmental issues like deforestation, soil erosion, and water
pollution have emerged as significant challenges for local communities and ecosystems.

Indonesia is the largest producer of nickel globally, and its nickel mines and processing hubs have
faced international scrutiny due to allegations of worker exploitation, poor labour conditions,
human rights violations and significant environmental degradation.

These issues present significant risks for companies in the renewable energy and electric vehicle
(EV) sectors, which rely on sustainable and ethical supply chains to meet increasing consumer and
regulatory demands. In the EU, the upcoming Corporate Sustainability Due Diligence Directive
(CSDDD), makes it imperative for companies sourcing nickel from Indonesia to have a
comprehensive understanding of their supply chains.

Against this background, this research seeks to map the supply chain of nickel originating from
Morowali, Central Sulawesi, Indonesia. By doing so, it aims to enhance transparency and
traceability, shedding light on the key social and environmental risks associated with nickel
production in Indonesia. Additionally, the study offers strategic recommendations to companies
on how to effectively engage with their suppliers, strengthening their influence and fostering
collaboration. This approach is especially important given the intricate connections within the
nickel supply chain, ensuring that businesses can navigate these relationships responsibly and
sustainably.

The methodology applied in this research is discussed in Chapter 1. Subsequently, Chapter 2
provides the results of the supply chain analysis, while Chapter 3 details the key relevant EU
regulations and the social risk assessment. Finally, Chapter 4 provides strategic recommendations
to companies and for future research.
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The methodology details the scope of this research in terms of companies and
geographies and contains the methodology for the supply chain research and social risk
assessment.

The research focuses on the Indonesian nickel supply chain and its connections to the end
products sold by the renewable energy and automotive sectors on the EU market. Geographically,
the study focusses on the following industrial areas in Morowali and North Morowali, Central
Sulawesi:

PT Indonesia Morowali Industrial Park (IMIP)
PT Indonesia Huabao Industrial Park (IHIP)
PT Vale Indonesia (PTVI), and

PT Gunbuster Nickel Industri (GNI).

In the renewable energy and automotive sectors, nickel is used mainly in batteries for EVs and
solar energy storage, stainless steel and nickel-based alloys. According to the Nickel Institute,
nickel is used in all clean energy technologies. Considering the high number of companies active in
these supply chains, the leading companies manufacturing electric cars (EVs), wind turbines and
solar panels active in the European market are prioritised in this research.

For EVs, the following companies and their brands are selected:

Volkswagen Group: e.g. Volkswagen, Skoda, Audi, Porsche

[ ]

e Stellantis: e.g. Citroén, Fiat, Opel, Peugeot
e Tesla

o BMW Group

e Geely-Volvo

For wind turbines, the following companies are included:’

Vestas Wind Systems

Nordex

Siemens Gamesa Renewable Energy
Enercon

General Electric

For solar panels, the following companies are included:

e Hanwha Q CELLS Technology

e Iberdrola

e SunPower Corporation (now Complete Solar)
e JinkoSolar

e Lightsource BP Renewable Energy
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All these companies were contacted and offered to participate in the research by providing
feedback on several questions related to their nickel supply chains. The objective and research
processes were explained, and confidentiality was offered. However, none of the companies
shared details on its supply chain beyond generic information.??

In addition, the member companies of the Dutch Renewable Energy Agreement (REA) have been
contacted for this research. Out of the two replies, one company provided names of some of their
main suppliers of wind towers, wind foundations, (gas) turbines and heat pumps. These links were
considered in the supply chain research, though no connections with upstream nickel suppliers
could be established. Therefore, they are not further described in the supply chain mapping of the
four Morowali industrial parks.

The supply chain research aims to identify links between the four upstream nickel mines and
processing hubs in Indonesia and renewable energy and EV sectors active in the EU market,
focussing on the last three years (2022—2024).

The business structure and operations of these upstream actors in Indonesia are profiled,
including information on their ownership structure and the key shareholders, as far as public data
availability allowed. Where ownership structures are more complex these are illustrated with
charts. The profiles pay particular attention to the participation of mid- and downstream
companies in upstream operations through joint ventures and investments. This is, for example,
the case for PTVI, with both Brazilian Vale (via Vale Canada) and Sumitomo (Japan) holding stakes
and nickel offtake agreements.?

The journey of the mineral through each stage of mining, processing, distribution, and integration
into intermediate and final products in the renewable energy and automotive sectors are traced.
This mapping includes transportation and export routes, with a particular focus on routes
supplying the European market.

Profundo mapped the supply chain to the extent that data availability allows. Mineral supply chains
are marked by opacity and discrepancies between and gaps within datasets are common. If
assumptions or estimates are used to bridge these gaps or ambiguities, this is clearly stated. For
example, links between two supply chain stages can often be made, but data allowing to link
several stages is limited, especially at the downstream end of the supply chain, where nickel is
used in a wide range of intermediate and finished products and companies rarely provide
transparency on their suppliers.

A wide range of sources are considered, including but not limited to:

e The annual reports and websites of the companies involved at different supply chain stages,
their owners, clients, and related companies are widely screened for information on possible
supply chain links. Moreover, press releases about investments, agreements, and suppliers’
awards sometimes provide useful additional information.

e Statistical and production databases, such as Eurostat, IEA data (Global Critical Minerals
Outlook), and the Open Database on global coal and metal mine production

e Data published by the USGS, the British Geological Survey and other national agencies

e Statistics published by industry bodies (e.g. the International Nickel Study Group, World
Stainless Association)

e Shipment data

a  BMW Group explains in its response that it has no direct supply relationships with nickel suppliers. The company
points to its Supplier Code of Conduct and Code on Human Rights and Working Conditions that outline the Group’s
social and environmental purchasing conditions. Moreover, it mentions its membership in the Initiative for
Responsible Mining Assurance (IRMA) and Responsible Minerals Initiative (RMI), and its aim to increase the use of
recycled nickel and other minerals.
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e Other grey literature, research reports and media articles. Links mentioned in media sources,
such as reports of government officials announcing new investments, are cross-checked in
company documents and websites.

The mapping of links with upstream nickel production was limited by the fact that only one REA
member company disclosed concrete supply relationships. Generally, manufacturers disclose
limited, if any, information regarding their supply chain relationships. Sourcing geographies are
more likely to be revealed, and Indonesia is often mentioned due to its important role as a nickel
producer. Among EV carmakers, Tesla is the only one that mentions some nickel suppliers in its
2023 impact report, and Stellantis published a supplier list in 2022. Selected parts suppliers or
customers of parts manufacturers are, at times, identified from company reporting or media
articles.

Identifying links also depends on the availability and access to shipment data. Profundo obtained
access to Indonesian export data of selected relevant nickel-containing intermediary products.
Since the major shareholders of IMIP, IHIP and GNI are Chinese companies, Chinese export data is
also of interest to inform the analysis but is not accessible, because original custom data has been
discontinued since 2018.

These Chinese companies are likely exporting a large share of nickel-containing intermediary
products like nickel-cobalt, nickel matte or ferronickel to China for further processing and
distribution.*

It is important to note that the presented current and future supply chain links are indirect due to
the different processing steps for the production of the final product and the global character of
international supply chains. One or more additional supply chain steps mean that exposure is
likely, but it cannot be said with certainty whether these EV and renewable energy companies are
(or will be) exposed to nickel from the specific industrial areas and supplying mines, as supply
chain relationships are usually not exclusive.

The companies mentioned in relation to the suggested trade links in this report were contacted
and given the opportunity to review the results and provide input on the findings. In total, 20
companies were contacted twice.

Out of the 20 companies, only four responded. The responses included general references to the
company’s human rights policies, annual reports, or the company’s policy that prevents sharing of
details on their (direct) supplier's business relationship. The responses did thus not provide
specific details. Therefore, no alterations were made, and no references to the responses have
been made throughout the report.

The following companies were contacted:

Tesla
Volkswagen Group
Stellantis

BMW Group
Geely-Volvo
CNGR

GEM

CATL

Nextera Energy
Mercedes-Benz
Fluence Energy
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Flexgen Power Systems

Depcom Power

Ford

Jindal Stainless

POSCO

Thyssenkrupp Materials

Nikel Stainless Steel Industry and Trade
Panasonic

Carl Spaeter

The social risk assessment entails an in-depth analysis of key social risks associated with nickel
production in Indonesia. This assessment is based on existing research, assessment reports, case
studies, and other relevant sources.

The assessment starts with an analysis of the key EU regulations, including the EU CSDDD, the EU
CSRD, and the Battery Act, and their requirements for mid- and downstream companies putting
nickel products from Indonesia on the EU market. The social risks identified are integrated and
discussed. Companies that currently meet the CSDDD'’s threshold criteria are identified.” Based on
the social risk analysis, a severity assessment (scale, scope, and irremediability) is conducted
using a heatmap. This is based on research reports, so no direct engagement with local rights-
holders was conducted.

As a result, high-level conclusions can be drawn on how the end products of the renewable energy
and EV sectors meet regulatory and consumer demands for sustainability and ethical sourcing.

Given the supply chain links as well as hurdles encountered when trying to do so, strategic
recommendations for companies in the renewable energy and EV sectors as key stakeholders to
limit social and environmental risk and improve ethical sourcing are drafted. Drawing on the
findings from the supply chain research and risk assessment, this includes:

Compliance with EU regulations;

Steps to improve supply chain traceability;

Best practices for addressing social and environmental risks;
Approaches for leveraging supplier relationships to drive improvements.

b The CSDDD datahub is available at https://www.somo.nl/csddd-datahub/#look-for-company.
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The findings reveal numerous (potential) links between nickel processors at IMIP and
PTVI, via their international shareholders, EV battery producers, and EV manufacturers,
as well as connections in the steel supply via car part suppliers. While many of these
links do not definitively prove that nickel from IMIP and PTVI is used in EVs, they
strongly suggest ties to the Morowali nickel industry, supported by known business
relationships and Indonesia’s central role in the global nickel supply chain. The
renewable energy sector is even more opaque, with limited public reporting on supply
chains. Even where direct supply flows cannot be traced, Indonesia’s position as the top
global nickel supplier and Central Sulawesi’s mining significance make it highly likely
that nickel from this region ends up in products on the European market.

Nickel, the fifth most common mineral on earth, has versatile physical and chemical properties
that make it crucial in a large variety of products. Its supply chain consists of several steps from
nickel ore mining to final products (Figure 1).
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Source: SMM, in: International Nickel Study Group (2024), The World Nickel Factbook 2024, p. 33.
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Nickel's main intermediate application, accounting for around two-thirds of its use, is alloying with
other metals to produce stainless and heat-resisting steels (Figure 2). Nickel enhances corrosion
resistance in metals and, thus, extends product lifespan. Ferronickel, an alloy consisting of about
35% nickel and 65% iron, is key to the production of stainless steel.® Nickel-containing steel grades
account for around 80% of stainless steel production globally, particularly Type 304 (8% nickel)
and Type 316 (11% nickel).®

“i Stainless steel
m Batteries

m Nickel-based alloys

Consumer goods, catering, food process.

\

= Mobility & Transport

= Process industries

Nickel use in
intermediate = Electroplating
PI'OdUCtS = Alloy steels

= Architecture, building, construction

= Energy
Stainless steel foundaries Other industrial components

m Others = Others

Source: Nickel Institute (n.d.), viewed in March 2025.

In line with these versatile intermediary applications, a wide variety of nickel-containing end
products use stainless steel, nickel-based alloys and nickel electroplating.”

In the renewable energy sector, nickel is used, among others, in wind and solar power and for
electric vehicle (EV) manufacturing. Nickel use in the battery sector is growing rapidly, driven by its
role in various battery types such as nickel-cadmium, nickel-metal-hydride, and especially lithium-
ion batteries. Demand has surged due to the high energy density of nickel-rich cathodes, a trend
expected to continue with the rise of high-nickel chemistries. Battery production accounts for
about 15% of nickel’s current use; however, the volume is expected to increase if the market for
EVs grows as predicted.? Batteries are also gaining in importance for storing energy produced by
solar panels, particularly in off-grid systems.®

While there are various types of lithium-ion batteries, Lithium Iron Phosphate (LFP) and Lithium
Nickel Manganese Cobalt Oxide (NMC) are the dominant lithium-ion battery chemistries in energy
storage, accounting for 80% of the market. These batteries owe their popularity to their
compactness, lightweight, and high energy density. They require little maintenance, have long
lifespans, and charge rapidly.’® NMC batteries contain nickel to varying degrees, while LFP
batteries do not. Other nickel-containing lithium-ion batteries are lithium nickel cobalt aluminium
oxide (NCA) batteries, which are used in around 7% of EVs globally."

According to the International Energy Agency (IEA), LFP batteries for EVs have gained market
share due to their lower production costs, supplying 40% of the global EV market in 2023. LFP
production and usage are largely concentrated in China, where it was used in two-thirds of EV
sales in 2023. In contrast, LFP batteries account for less than 10% of EV sales in Europe and the
United States, where high-nickel chemistries continue to dominate. Nickel-containing batteries
were used in around 53% of EVs globally in 2023, which accounted for 96% in the U.S. and 97% in
Europe.'
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Expected use of NMC vs. LFP batteries

IEA projects modest growth in the market share of LFP for cars due to its increasing use in China and
entry-level models, though nickel demand for EVs is still expected to grow by 47%-210% between 2030
and 2040 for two different policy scenarios.’

In 2021, Tesla announced a switch from nickel-based batteries to LFP batteries for its standard-range
EVs.' Its Master Plan foresees that nickel-based batteries will be included in Model S/X, Cybertruck and
Semi Heavy, while LFP batteries will be used in Model 3/Y and Semi Light.”® Therefore, a considerable part
of Tesla vehicles still contains nickel-based batteries, though less than before. Other carmakers such as
Ford and BMW also announced plans to use LFP batteries in their EVs. Ford is already utilising LFP
batteries for some of its cars and is planning on expansion,'® while BMW is planning to launch LFP
models in 2025."7

The same types of batteries are used for energy storage purposes. The |IEA forecasts LFP batteries,
known for their safety and low cost, to lead the utility-scale storage market by 2040. Higher-cost, energy-
dense NMC 111 and 532 batteries will mainly serve home energy storage needs, gradually transitioning to
NMC 622 and 811 variants, following trends in the EV sector but with a delay due to technology transfer
and cost reductions.’ Vanadium flow batteries (VFBs) are projected to enter the market by 2030,
gradually expanding their role in large-scale renewable energy storage. Two alternative battery storage
scenarios show contrasting impacts on material demand by 2040:™°

e Faster adoption of wall-mounted home energy storage would increase NMC battery demand and
result in a 75% increase in nickel, manganese, and cobalt demand;

e Earlier than expected commercialisation of vanadium flow batteries for utility-scale storage would
reduce reliance on LFP batteries. This shift would lower demand for nickel, cobalt, and manganese by
about 20% in 2040.

A shift towards LFP batteries for stationary storage is visible, including for solar and wind power.
However, a substantial part of batteries for EVs and energy storage sold in Europe and the U.S still
contain nickel. It is therefore worth investigating which lithium-ion batteries are used and supplied
to companies.

In wind turbines, stainless steel alloys are used in safety-critical features such as ladders, control
panels, and fasteners. However, the most important use of nickel in wind power will be in
comparatively small quantities to increase the strength and improve the toughness of low-alloy
steels, that is, their ability to absorb mechanical energy without fracturing. According to estimates,
each wind turbine contains around 2 tons of nickel.?° In solar energy, nickel silicide contacts
improve the panels' energy conversion efficiency. Moreover, nickel alloys used in the frames and
mounts of solar panels contribute to durability and longevity in harsh weather conditions and help
protect panels from corrosion.?’

Indonesia is the leading country globally for both reserves® and mine production, accounting for
around 40% and 60%, respectively (Figure 3).22 Moreover, only Indonesia saw a significant increase
in nickel ore production by more than 100% during the five years from 2019 to 2023, while
production in the other leading countries stagnated.? Following the country’s 2020 ban on raw
nickel ore exports, the country has seen a surge in nickel mining and processing, with output more
than tripling. This rapid growth has led to an excess supply of (semi-)processed nickel in the global
market, causing a global price drop and forcing some miners outside Indonesia to shut down. The

¢ Areserve is the economically mineable part of a measured and/or indicated mineral resource, with resource, in turn,
referring to a concentration or occurrence of solid material of economic interest.

Page |17



imbalance between mining output and smelter demand is raising concerns in international
markets, and Indonesia is seen as a key contributor to the nickel price slump in early 2024.24

2,200 1,000 tons
330 300
210
i 120 110 110 77 o
s — o
Indonesia Philippines Russia Canada China New Australia Brazil us Other
Caledonia countries

Source: US Geological Survey (USGS) (2025), Mineral Commodity Summaries: Nickel, p. 125.

Within Indonesia, Central Sulawesi, the location of the industrial areas considered in this research,
is one of the main production regions, with 117 nickel mining companies in 2023 (Figure 4).

Nickel
Mining
Companies
1 1
2 1

South Sulawesi

4
Southeast 155
Sulawesi

3 Central Sulawesi 116 1
4 Maluku 1

S North Maluku 53

6 West Papua 2

TOTAL 330

=

Note: Mining contract.
Source: International Nickel Study Group (2024), The World Nickel Factbook 2024, p. 16.

Owing to Indonesia’s ban on exports of nickel ore that aims to strengthen domestic processing
capacity, its exports of nickel ores and concentrates are negligible.?* However, looking at the
global trade of nickel products, Indonesia is the world’s leading exporter of ferronickel alloys (more
than 90% of global exports in 2023) and nickel mattes and nickel oxide sinters (80% of global
exports). Its main trading partner for both products is China, receiving the majority of exports of
both products. In turn, Indonesia accounted for more than 90% of China’s 8.4 million tons of
ferronickel imports and almost 70% of the nickel mattes imports in 2023.2¢

The following sections aim to map concrete links between the selected nickel industry parks in
Central Sulawesi and the European market for EVs and renewable energy products. Establishing
such links is hampered by a lack of transparency along these supply chains. However, Indonesia’s
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important role in supplying nickel to international markets, its large share in Chinese imports, and
China's important role as a producer and supplier of EVs, EV parts, and renewable energy products
make it highly likely that Indonesian nickel is present in these products sold on the European
market.

Located in the Morowali province, Central Sulawesi, the Indonesia Morowali Industrial Park (IMIP)
is dedicated to processing nickel ore into intermediate and final products that support global
supply chains. Among Indonesia’s largest nickel-based industrial areas, IMIP hosts the operations
of more than 50 companies?’ and covers an area of roughly 5,500 hectares?® as part of three
industrial clusters in addition to supporting industries.?®° These industrial clusters are stainless
steel, carbon steel, and raw materials for electric vehicle batteries, while the supporting industries
range from coal power plants, manganese, silicon, chrome, lime, coke, and other factories to other
supporting facilities such as ports and airports.3°

In tonnes.

§02

* There may be additional supply from other nickel mines.

Source: Profundo.

The stainless-steel cluster processes nickel ore into nickel pig iron (NPI) and subsequently into
stainless steel. There are 54 NPI smelter furnace lines with a total NPI production of 4,475 tons per
year, while the stainless-steel production capacity reaches 15.6 million metric tons per year.?' The
EV battery cluster produces around 50,000 tons of electrolytic nickel per year, among other battery
materials.®? Two mines are identified for supplying nickel ore to IMIP smelters. These are PT
Bintang Delapan Mineral and the Hengjaya Nickel Mine. The first is owned by Bintang Delapan and
the second by Nickel Industries, both invested in IMIP companies (see Figure 6 and Figure 7).2

As of 2022,° PT IMIP is a joint venture between Shanghai Decent Investment Group (49.69%), a
subsidiary of Tsingshan Group (CN), a stainless-steel manufacturer and nickel producer, Bintang
Delapan Group (ID) (25.31%), an Indonesian company active in mining, oil & gas and chemicals,

4 No annual reports were found of Tsingshan Group and Bintang Delapan Group or the companies’ website content
containing this information. Therefore, secondary sources were cross-checked and used, containing data from 2022.
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and Sulawesi Mining Investment (25%). Sulawesi Mining Investment, in turn, is a joint venture
between Shanghai Decent Investment Group and Bintang Delapan Group. Therefore, Shanghai
Decent Group effectively holds 66.25% of the shares, and Bintang Delapan Group holds 33.75% in
IMIP .34

According to IMIP, there are currently 52 companies operating in the area (“tenants”).® Thirty-
seven companies involved in nickel processing are shown in Figure 6 and Figure 7, for stainless
steel and EV batteries, respectively. Other companies produce coke, gas, lithium hydroxide, and
electrolytic aluminium, among other things, and are therefore not relevant to this study.
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Note: dotted lines represent mines that supply ore but are not located in the IMIP area. Important to note that the list is not exhaustive
but shows the identified key players. All figures in tons capacity per year. * Although not mentioned by the IMIP website, nickel matte

may also be used for stainless steel.
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2.2.2 Mid- and upstream supply chain links

Figure 8 Potential current and future EV / energy storage battery supply chain exposure to
IMIP nickel
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Figure 9 Potential current and future automotive and renewable energy technology supply
chain exposure to IMIP nickel
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2.2.2.1 CNGR

Both CNGR China and CNGR Indonesia are mentioned by Tesla as direct nickel suppliers
(refiners).2® CNGR produces battery precursors and is involved in IMIP via its subsidiary
Zhongtsing New Energy, which produces nickel matte, with a production capacity of 100,000 tons
per year. In addition, its JV with Rigqueza (SI), CNGR Ding Xing New Energy, located in IMIP,
produces electrolytic nickel. This company's production capacity is 50,000 tons per year.?’

Indeed, Indonesian export data suggests that in 2024, CNGR in China received around 18,700 tons
of ferronickel from Zhongtsing New Energy and 4,600 tons of MSP from CNGR Ding Xing New
Energy.3®

2.2.2.2 GEM

GEM (CN), a battery material manufacturer, is involved in IMIP via three JVs and two subsidiaries
(see Figure 7):
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e QMB New Energy Material: JV with Tsingshan (CN), Brunp (part of CATL, CN), Ecopro BM
(KR) and Hanwa (JP).

Green Eco Nickel

ESG New Energy Material: JV with Merdeka Battery Materials (ID).

Indonesia Qingmei Energy Materials

Meiming New Energy Material (ID): JV with Merdeka Battery Materials

According to Indonesian export data, GEM in China and Hong Kong received around 102,000 tons
of MHP from QMB New Energy Material in 2024.%°

In its Annual Report 2023, GEM states that it established strategic cooperation with global
customers, including EcoPro, Samsung SDI (KR), SK On (KR) and CATL (CN).*° However, it remains
unclear which battery material is supplied to each of the companies, so a nickel supply chain link
cannot be confirmed. GEM additionally mentions on its website that its main customers of nickel
products are Brunp (subsidiary of CATL), CNGR (see 2.2.2.1), Hunan Changyuan, Shanshan, and
Umicore (BE).

By being GEM customers, these battery (material) makers may be exposed to nickel from IMIP.
However, no direct supply chain links between IMIP and these battery makers could be established
or confirmed from shipment data. Therefore, the following analysis only suggests possible
exposure.

CATL is a Chinese battery maker serving a large customer base among which are EV car makers
as well as energy storage batteries.

According to Indonesian export data, Hong Kong Brunp and CATL received around 17,000 tons of
MHP from QMB New Energy Material in 2024 .41

Furthermore, US import data’ suggests the following links, between January and December 2024,
relevant to the automotive and renewable energy sectors:*?

e Volvo received 547 shipments of lithium-ion batteries from CATL in China, with a total weight
of roughly 12,000 tons.

e Nextera Energy (US, owner/operator of wind parks and solar plants): received 206 shipments
from CATL in China of ithium-ion batteries “installed in cargo transport unit” with a total weight
of roughly 40,000 tons.

e Tesla: No shipments for 2024 were recorded, while in 2023, Tesla received more than 450
shipments from CATL China of lithium-ion batteries with a total weight of roughly 70,000 tons.

¢ Mercedes-Benz: 45 lithium-ion battery shipments from CATL in China, with a total weight of
roughly 2,800 tons.

e Fluence Energy (US, battery storage): 39 lithium-ion battery shipments from CATL in China,
with a total weight of roughly 4,000 tons.

¢ Flexgen Power Systems (US): 61 shipments from CATL in China of lithium-ion batteries
“installed in cargo transport unit” with a total weight of roughly 11,000 tons.

e Depcom Power (US, Koch Industries, renewable energy): received 206 shipments from CATL in
China of ithium-ion batteries “installed in cargo transport unit” with a total weight of roughly
40,000 tons.

e Ford: 2 shipments from CATL in China of lithium-ion batteries with a total weight of roughly 75
tons.

e Hanwa has a strategic partnership agreement with Honda (2022) for EV battery materials.

f1t is estimated that around 9% of the value of extra-EU imports in EVs is shipped from the US, while 49% comes from
China, 19% from South Korea and 11% from the UK.
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CATL has a production facility in Germany, though only one shipment was recorded between Jan
2023 — December 2024, supplying 210 kg of lithium-ion batteries from China to Germany, via
Turkey. The absence of more data is likely due to the lack of recent Chinese export data and no
import data for European countries.*?

These CATL customers may be exposed to nickel from IMIP through CATL's subsidiary Brunp and
its shareholding in QMB New Energy Material, and as a customer of GEM.

Minmetals New Energy Materials Hunan (formerly Hunan Changyuan, CN) is a Chinese battery
material manufacturer. Axens (FR) reported in October 2023 that it had signed a MoU with Hunan
Changyuan to produce battery materials in France, which is scheduled to be operational in 2027, to
serve the local EV market.*

Ningbo Shanshan (CN) is a producer of lithium-ion battery material, including nickel-containing
ternary cathode material precursors. The company reports that its major customers are lithium
battery manufacturers LG Chem, BYD?, and Samsung SDI.*° However, it remains unclear which
battery material is supplied to each company, so a nickel supply chain link cannot be confirmed.

Samsung SDI (KR) supplies EV batteries to various automakers, including recently two Audi
models. Furthermore, the battery maker recently signed a contract with Hyundai Motor to supply
its sixth-generation prismatic batteries, known as P6, over seven years starting in 2026.4¢ In July
2023, Stellantis announced plans for a second battery plant in the US, together with Samsung SDI
under their current JV StarPlus Energy.*’ Stellantis manufactures car brands Chrysler, Citroén,
Fiat, Jeep, Opel and Peugeot, among others.

SK On is a Korean battery maker. The company collaborates with Ford in their JV BlueOval SK,
which manufactures batteries in the US.*8

Umicore (BE) is a materials technology company that produces battery materials for EVs and
renewable energy solutions.*® In 2022, Stellantis mentioned Umicore in Finland as one of its nickel
suppliers and may therefore be exposed to nickel from IMIP via GEM’s activities in Indonesia;
however, this could not be confirmed as Stellantis specifically mentions the refinery in Finland.>
Volkswagen also cooperates with Umicore in their joint company PowerCo, which announced a
new European JV named IONWAY in 2023, to produce EV cathode materials.®

Indonesian export data suggests that Jindal Stainless (IN) received 1,900 tons of ferronickel from
Cahaya Smelter Indonesia in 2024,%? which is located in IMIP and owned by Merdeka Battery
Materials (ID). JSW Group (Jindal South West Steel) and Korean steelmaker POSCO signed an
MoU in 2024 to build an integrated steel plant in India, and to drive cooperation in battery
materials.* India export data suggests that in 2023, a total of 5 shipments of hot rolled wire rods
with a value of USS 1 million was shipped from JSW Steel to POSCO International in Korea.>*
Therefore, a potential indirect link for stainless steel between POSCO and Cahaya Smelter

9BYD is an integrated Chinese company with activities in batteries and electronics, EVs, renewable energy and rail
transit.

Page | 26



Indonesia (IMIP) via JSW Group, the parent company of Jindal Stainless, could exist, but this
cannot be confirmed.

In turn, POSCO announced in 2020 that it will directly supply Volkswagen with ‘indexing wheels’,
which is a forged product used in the transmission systems of plug-in hybrid EVs.*® Nickel is likely
used as an alloy for the steel.

According to a May 2024 article on POSCO’s website, POSCO-ICPC supplies Schaeffler in India.>®
While it is known that Schaeffler is a leading supplier of automotive brands and, therefore, likely
supplying production facilities in India, supply links in or from India could not be confirmed. Carl
Spaeter AG, one of Germany's largest metal sheet-cutting companies, reportedly supplies to car
manufacturers such as Mercedes Benz, BMW, and Volkswagen.®’ In 2023/24, Carl Spaeter
received cold-rolled steel valued at around USS$ 4 million from POSCO Maharashtra (India).*®

However, since this is an indirect link, no conclusions can be drawn on whether these cars and
parts contain stainless steel from Cahaya Smelter Indonesia. However, given this potential link,
they may be exposed to nickel from IMIP via stainless steel produced by JSW Steel and POSCO.

Rept Battero Energy (Rept) is an EV battery company that is part of Tsingshan Group, which, in
turn, has a majority stake (66.25%) in PT IMIP via its subsidiary Shanghai Decent Group (see
2.2.2.5). According to Rept, the company “cooperates” with carmakers Yutong, Dongfeng Trucks,
Sany, King Long, Zeekr, SAIC, Stellantis, SGMW, Geely Auto, Smart, Nissan, Volvo, among others.*°
Rept has, additionally, “partners” with energy storage companies EDF Renewables, subsidiary of
EDF Group (FR), Risen Energy (CN, with a virtual office in Spain), Cospowers (CN, with an office in
Germany), Fox ESS (CN, with a Benelux office in NL), SAJ (CN, witch global offices), Energy Vault
(CN) and Sungrow (CN, with global offices), among others.®°

As a Tsingshan Group company involved in battery production, Rept Battero Energy and its
customers may be linked to the supply of nickel from IMIP.

Tsingshan has an effectively majority stake (66.25%) in PT IMIP via its subsidiary Shanghai Decent
Group. Nickel Industries, of which around 20% of the shares are held by Shanghai Decent entities,®’
reports that it agreed to sell all its nickel pig iron (NPI) and MHP to Tsingshan group companies.®?
According to Tsingshan Group, its subsidiary Tsingtuo Group is responsible for a number of
stainless steel innovations it has developed since 2016, which are used in end-user products of the
well known brands Apple and Zwilling cookware.%3

In 2021, Tsingshan signed agreements to provide nickel matte, which is used to make batteries for
electric vehicles (EVs), to Huayou Cobalt and battery materials maker CNGR Advanced Material
within a year.®* It is unclear whether Tsingshan is still supplying nickel matte to these companies.

In 2022, Volkswagen Group China signed two MoUs with Huayou Cobalt and Tsingshan Group to
set up two JVs to secure a sustainable supply chain of battery raw materials for new energy
vehicle growth in China. The JVs are focusing on nickel and cobalt raw material production.®®
Considering Tsingshan Group’s majority ownership of IMIP via Shanghai Decent Group, this
business relationship may expose VW to nickel sourced from IMIP in the future. The carmaker
does not disclose its suppliers but states that “[flor the Volkswagen Group, EV batteries are by far
the largest field where nickel is required, and we did not directly source any nickel for this use in 2023.
Our main sourcing countries for nickel are Australia, China, Papua New Guinea, Indonesia and New
Caledonia (France).”% According to S&P, VW today sources about 95% of its nickel from
Indonesia.®’

Although the supply chain analysis reveals only some potential links, it is likely that at least a
portion of these solar panels and wind turbines contain nickel from IMIP. This is based on the fact
that Tsingshan Group is one of the largest stainless steel producers in China, with an estimated
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25% market share,®® and that stainless steel is commonly used in wind turbines and for solar panel
mountings. Moreover, in 2023, 98% of EU partners’ imports of solar panels and 29% of wind
turbines were sourced from China.®°

Huayou manufactures lithium-ion battery materials and new cobalt materials and presents five
nickel projects in Indonesia on its website, among which the Huayou HPAL project in IMIP
(Sulawesi): “Huayue Nickel Cobalt is currently the largest HPAL project in the world that has started
production.””?

Indonesian export data suggests that in 2024, Huayue Nickel Cobalt exported around 273,000 tons
of Mixed Hydrogen Precipitate (MHP) to Huayou Hong Kong.”

Huayou mentions in its 2023 Annual Report that it entered the supply chain of Japanese car
makers and expanded its activities in the European and American markets in relation to EV supply
chains. The company states that its “main products have covered the global power battery brand
enterprises such as LGES, CATL, Volkswagen, EVE Energy, AESC and WELION New Energy” and are
“widely used” in EVs by Tesla, BMW, Stellantis, NIO, Volkswagen, Hyundai Kia and Ford.”? While it
is likely that nickel is involved, this is not certain for each and every one of these relationships.

Indeed, Stellantis mentions Huajin New Energy Materials (Quzhou, CH) as one of its nickel
suppliers, which is a JV between LGC and Huayou (51%) producing EV battery material’3, as well
as Zhejiang Huayou Cobalt, in 2022.74

Tesla disclosed the names of six nickel suppliers (mines and refiners) in its 2023 Impact Report.
Both Huayou Indonesia and Huayou China are mentioned as direct suppliers (refiners).”®> Huayou
is involved in IMIP via its JV Huayue Nickel Cobalt, which has a production capacity of 70,000 tons
of Nickel Cobalt (or MHP) a year.”® According to the Coordinating Minister for Maritime Affairs and
Investment, Luhut Binsar Pandjaitan, Tesla also signed nickel purchase contracts from Zhejiang
Huayou in 2022.77 This is also mentioned in a Bloomberg report’®, but could not be confirmed by
Tesla documentation.

Furthermore, the company states that it “signed long-term ternary precursor supply agreements with
POSCO Chemical and Puhua Company; on the basis of consolidating its strategic customers such as
LGC, POSCO, and L&F, the Company strengthened the relationship with LGES battery chain, and at the
same time entered the high-value supply chain such as SDI and Ecopro.””® Ternary precursors
contain nickel.

In March 2022, Volkswagen Group China signed two MoUs with Huayou Cobalt and Tsingshan
Group to establish joint ventures (JVs) aimed at strengthening China’s battery value chain and
securing raw material supplies. Alongside the Indonesian JV focused on nickel and cobalt battery
raw materials, the agreement also includes a JV with Huayou in Guangxi, China, for refining nickel
and cobalt sulfates, as well as precursor and cathode material production.

Huayou'’s activities in the IMIP industrial area may expose its clients to IMIP.

Located in the Morowali province, Central Sulawesi, the Indonesia Huabao Industrial Park (IHIP) is
engaged in the processing of nickel ore into intermediate products for the stainless steel and
battery industries. In June 2024, it was reported that the planned area covers 20,000 hectares and
is part of the “One Belt, One Road Initiative”. IHIP is 51% owned by Zhensi Indonesia Industrial Park
(part of Zhenshi Holding Group, CN), 10.28% is held by Beijing Shengyue Oriental Investment (CN),
27.45% by Kejayaan Emas Persada (ID), and 11.27% by Himalaya Global Investment (UK).8°
Zhenshi Holding Group is the leading investor, though it does not publish any information on IHIP
on its website.®
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Note: no information was found suggesting the smelters are operational yet.

Source: Profundo.

Media articles reported in December 2023 that the construction of a power station and related
nickel smelters was almost finished and planned to be inaugurated in March 2024 .82 The power
station was constructed by Baoshuo Taman Industry Investment Group (BTIIG), owned by
Zhenshi. However, in June 2024, media reported on land-grabbing practices by BTIIG and,
allegedly, not having the proper permits. The facilities do not seem to be operational yet.?® In June
and July 2024, community protests were reported against the company claiming a village road
(near Tondo and Topogaro Villages) as the company's hauling road.?

Zhenshi Group is a China-based company involved in fiberglass fabrics for wind energy, special
steel (including stainless) and new composite materials, among others. The Group has
international facilities in Indonesia (Yashi Indonesia), Turkey (Hengshi Turkey), Spain (Zhenshi
Spain, involved in the sales of composite materials, fiberglass and fiberglass reinforced materials,
new building materials), Egypt and the US. The Group’s subsidiary, Yashi Indonesia Investment, is
located in Indonesia Weda Bay Industrial Park (IWIP) and operates four nickel iron smelting
production lines.8®

Since the IHIP smelters do not seem to be operational yet, all supply chain links identified are
relationships that Zhenshi, the majority shareholder of IHIP, has via its other subsidiaries, and that
may be exposed to nickel from IHIP in the future.
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Figure 11 Potential future EV / energy storage battery supply chain exposure to IHIP nickel
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2.3.2.1 Thyssenkrupp Materials

Thyssenkrupp Materials (Thyssenkrupp) is a manufacturer of stainless steel and other steel
products with facilities worldwide. A potential, indirect link for stainless steel between
Thyssenkrupp Bulgaria and Zhenshi Group Eastern Special Steel (CH), via Nikel Stainless Steel
Industry and Trade (TR) could exist, but this cannot be confirmed. Shipment data suggests that,
between January 2022 and December 2024, Nikel Stainless Steel Industry and Trade (TR)
received five stainless steel shipment (close to 520 tons) from Zhenshi Group Eastern Special
Steel (CN). In turn, shipments were recorded between Nikel Stainless Steel Industry and Trade
(TR) and Thyssenkrupp Bulgaria (BG), containing roughly 1,320 tons of stainless steel.®

According to the International Council of Clean Transportation (ICCT), the Thyssenkrupp is a major
steel supplier in Europe for automakers BMW, Ford, Hyundai, Mercedes-Benz, Stellantis, Tesla,
Toyota and Volkswagen, among others.?”
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Since this is an indirect link, no conclusions can be drawn on whether these cars contain stainless
steel from Zhenshi. However, given this potential link, they may be exposed to nickel from IHIP in
the future, via stainless steel produced by Zhenshi and shipped to Thyssenkrupp.

PT Vale Indonesia (PTVI) develops three nickel projects in Sulawesi, on a concession area totalling
118,017 hectares across South Sulawesi (Sorowako, 70,566 hectares), Central Sulawesi (Morowali,
22,699 hectares, North from IMIP industrial park) and Southeast Sulawesi (Pomalaa, 24,752
hectares).88

PTVI mines nickel ore only in the open-pit mine located in Sorowako. In addition, PTVI develops
nickel mining and processing in Bahadopi and Pomalaa.?? Production totalled 13.5 million (metric)
tons of nickel ore in 2023.°° The processing plant in Sorowako has a daily production capacity of
180-216 tons of nickel in matte.?” Nickel matte production reached 70,728 tons in 2023.%2

Source: Profundo.

As of July 2024, the company’s shares are held by Vale Canada (VCL, a wholly-owned subsidiary of
Canadian Vale Base Metals (VBM), which in turn is a subsidiary of Brazilian mining company Vale
S.A,, 33.9%), Mineral Industri Indonesia (Persero, 34%), Sumitomo Metal Mining (SMM (JP)
11.5%),%® and the remaining 20.65% is publicly held.** Vale Indonesia’s nickel products are
exported to VCL and SMM as part of a long-term agreement,®® with VCL having the right to 80% of
nickel matte production and SMM to 20%.%°

PTVI states in its Annual Report 2023: “With our expertise in nickel processing and commitment to
technological innovation, PT Vale is ready to meet the demand for high-quality nickel products that
support the growth of the electric vehicle industry.”’

In Morowali, the company is developing more nickel mining and processing facilities (Fout!
Verwijzingsbron niet gevonden.), with a projected production output of 73,000 tons of nickel in
ferronickel. The mining locations are in Bungku Timur and Bahodopi Districts, while the processing
facilities are in Sambalagi Village, Bungku Pesisir District. The RKEF smelter in Sambalagi Village
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is a joint undertaking between Vale and Taiyuan Iron & Steel (TISCO, CN) and Shandong Xinhai
Technology (Xinhai, CN). Media reports that until September 2024, the construction of the
Morowali project has shown considerable progress in the third quarter of 2024 and reached 70%
completion at the end of 2024.°8 PTVI indicates that it aims for the project to be completed in

2025-2026.%°

Due to this situation, the following findings refer to PTVI's Sorowako activities.
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VCL produces critical minerals for electric vehicles and renewable energy in Canada, the U.K.,
Brazil, Japan, and Indonesia.’® The company is owned by VBM (CA), one of the world's largest
producers of sourced nickel, copper, cobalt, and platinum group metals. A clear link with PTVI
exists, as 80% of nickel matte from Sorowako is sold to Vale Canada.’® Indeed, Indonesian export
data suggests that VCL received at least 64,700 tons of nickel matte from PTVI in 2024.7%2 Vale
Canada may be exposed to nickel from Morowali in the future.

SMM is a Japanese mining, processing and battery materials manufacturer. The company
established an in-house nickel supply chain from mineral ore to battery materials, including mining,
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smelting (using the HPAL technology), refining (processing into nickel sulfate from intermediates),
and battery materials production (cathode material for batteries).’

There is a clear link with PTVI via SMM'’s stake in PTVI, and 20% of nickel matte produced by PTVI
is sold to SMM."%4 More specifically, PTVI supplies nickel matte and nickel ore to SMM'’s Niihama
Nickel Refinery (JP), which produces electrolytic nickel using nickel matte.’® This refinery
produces nickel sulfate and nickel chloride, which are processed into battery materials and nickel
powder in SMM'’s Isoura plant. Niihama Refinery also directly supplies customers with electrolytic
nickel.’% Indonesian export data suggests that SMM received at least 18,100 tons of nickel matte
from PTVI in 2024.7%7

SMM plans to expand the production capacity of cathode materials for secondary batteries for
electric vehicles in Besshi District (where the Niihama Nickel Refinery and Isoura Plant are located,
among other operations) and the Harima Refinery, valued at JPY 35.5 billion."%®

Recent media articles point to Panasonic as a customer.'® Panasonic, which is responsible for
around 10% of global EV battery output,''® supplies nickel-cobalt-aluminum (NCA) cathode
materials for lithium-ion batteries used in Tesla EVs.""

SMM's stake in PTVI may expose the company and its customers to nickel from Morowali in the
future.

In 2018, SMM announced that it would concentrate on two primary customers for its battery
materials: Toyota and Panasonic. At the time, Panasonic was already identified as a supplier to
Tesla.”? Reports of battery supply chain connections between Panasonic and Tesla date back to
2013.113

Shipment data suggests that Panasonic shipped lithium-ion batteries from Japan to Tesla in the
US with a total volume of around 43,500 tonnes between Jan 2023 and August 2024.""* Despite
Tesla’s switch from nickel-based batteries to lithium iron phosphate (LFP) batteries for its
standard-range EVs,''® its Master Plan outlines that nickel-based batteries will still be included in
Model S/X, Cybertruck and Semi Heavy, while LFP batteries will be used in Model 3/Y and Semi
Light.”® As a result, a significant portion of Tesla vehicles will continue to feature nickel-based
batteries, albeit at a reduced level. This is further confirmed by recent reports about next-
generation EV battery sets produced by Panasonic for Tesla.'” Due to SMM'’s direct link with PTVI
and its apparent supply chain relationship with Panasonic, Tesla may be exposed tonickel from
Morowali in the future.

The supply chain link from SMM to Panasonic also extends to automaker Toyota. Until March
2024, Panasonic operated a battery joint venture with Toyota under the name Primearth EV Energy.
However, as of 1 October 2024, Primearth has become a wholly-owned Toyota subsidiary and
renamed Toyota Battery.'"®

A press release from March 2020 confirmed a relationship between SMM and Toyota, to whom
SMM supplied lithium nickel manganese cobalt oxide (NMC) as cathode material for lithium-ion
batteries used in the Toyota Yaris model."’® Another indication is SMM’s announcement in March
2024 of its plans to build recycling plants for lithium-ion batteries for which it, among others,
concluded a partnership agreement with Toyota, suggesting an continued supplier relationship.’?®
Moreover, SMM and Toyota received a patent on secondary battery and lithium-ion secondary
battery development in June 2024.'%' Because of these indications of supply chain relationships
between SMM and Toyota, also via Panasonic, and SMM'’s direct link with PTVI, Toyota may be
exposed to nickel from Morowali in the future.
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Established in 2019, PT Gunbuster Nickel Industri (GNI) is located in North Morowali (Central
Sulawesi) and has a nickel smelter using Rotary Kiln-Electric Furnace (RKEF) smelter technology
that produces NPI for export.’?? It is part of the Virtue Dragon Nickel Industry complex, which
covers 1,907 hectares, supported by ports.’?® The GNI facility has an annual capacity of 1.8 million
tons and started operating in December 2021.1%4

GNI - Overview nickel processing

* Only a small part is currently operational.

Source: Profundo.

GNI is affiliated with nickel miner, smelter, and refiner Jiangsu Delong Nickel Industry (CN), one of
China’s largest steel producers that went bankrupt in 2024.7?% In a press release from February 25,
2025, GNI states that, although the company is currently undergoing changes in management and
the transition may cause inconvenience to some parties, the company’s operations continue to run
as usual.’?® However, according to media, GNI has postponed payments to energy suppliers and is
struggling to purchase nickel ore for production. Of the 20 initial production lines, only a few have
been operational since early 2024.7%’

The potential closure of GNI could lead to mass layoffs, affecting thousands of employees and
their families who rely on the smelter for their income. Due to limited job opportunities in the
region, many of these workers may struggle to find alternative employment, potentially leading to
economic hardship and social unrest.’?®
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PT GNI’'s problems illustrate the Indonesian nickel industry’s challenges

Indonesia’s nickel industry, after a rapid rise during recent years and large investments particularly by
Chinese companies, is now struggling with serious challenges due to a combination of internal and
external pressures. PT GNI, one of the country's largest smelters, is emblematic of this crisis—struggling
financially amid the collapse of its parent company, Jiangsu Delong Nickel, and facing delayed supplier
payments and operational uncertainty. The broader nickel industry is suffering from a nickel price slump, a
result of oversupply driven by Indonesia's strong push to develop downstream capacity, weak demand
from key markets like China, and competition from alternative battery chemistries. An ore shortage and
high transport costs have further squeezed profit margins, forcing many smelters to scale back or even
halt operations in recent months."?°

To address these challenges, it was reported in March 2025 that the Indonesian government-backed BPI
Danantara is considering acquiring GNI, aiming to stabilise operations and reinforce Indonesia’s role in the
global battery supply chain. Analysts see the industry's future hinged on a market rebound—particularly in
stainless steel and EV demand—without which many smelters may remain unprofitable.’3

GNI announced in December 2021 that it signed a preliminary agreement with PT Aneka Tambang
(ANTAM, ID) to cooperate on the long-term supply of nickel.”™" MIND ID, ANTAM's parent, confirms
this collaboration from mining the ore to selling it to the smelter, as well as a new smelter project
to be developed.'®? However, no updates are provided by the companies and ANTAM does not
mention GNI in its annual report. It does report GNI in its list of trade receivables, which indicates
GNI is a customer of ANTAM."*® However, because ANTAM has nickel smelters operating in-
house, it remains unclear whether it also sells ferro-nickel from GNI's smelter.

According to media, “[pJroducers shipping nickel products from Indonesia to Europe include
Gunbuster Nickel Industry, owned by China’s ailing Jiangsu Delong Nickel Industry Co., and local firm
PT Trimegah Bangun Persada, better known as Harita Nickel, according to people familiar with the
matter.”134
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Potential current and future steel for cars supply chain exposure to GNI nickel

Source: Profundo

Indonesian export data suggests that Jindal Stainless (IN) received 10,000 tons of ferronickel from
GNI in 2024'3° JSW Group (Jindal South West Steel) and Korean steelmaker POSCO signed an
MoU in 2024 to build an integrated steel plant in India, and to drive cooperation in battery
materials.”® India export data suggests that in 2023, a total of 5 shipments of hot rolled wire rods
with a value of USS 1 million was shipped from JSW Steel to POSCO International in Korea.?”
Therefore, a potential indirect link for stainless steel between POSCO and Cahaya Smelter
Indonesia (IMIP) via JSW Group, the parent company of Jindal Stainless, could exist, but this
cannot be confirmed.

In turn, POSCO announced in 2020 that it will directly supply Volkswagen with ‘indexing wheels’,
which is a forged product used in the transmission systems of plug-in hybrid EVs.'3® Nickel is likely
used as an alloy for the steel.

According to a May 2024 article on POSCO’s website, POSCO-ICPC supplies Schaeffler in India.™®
While it is known that Schaeffler is a leading supplier of automotive brands and, therefore, likely
supplying production facilities in India, supply links in or from India could not be confirmed. Carl
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