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THE HILITARIZATION OF NATURAL RESOURCES MUST BE FOLLOWED
THIS IS A FOLLOW-UP TO THE EXPORT BAN OF MINERALS
RESOURCES, AND OTHER LOCAL RAW MATERIALS
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NATURAL RESOURCES HILITARIZATION =%
PROHIBITION OF MINERAL RESOURCES AND RAW MATERIALS EXPORT
Since January 1, 2020, the government of Indonesia has officially implemented a policy to

ban the export of nickel ore. With policies that are continued with consistent supervision, it

is evident that in 2020, Indonesia's nickel exports will have fallen drastically. Even though in
the previous year, namely 2019, nickel exports by Indonesia were still 32.4 million tonnes,
in 2020 they were only 1,405 tons.

With the cessation of Indonesian nickel exports, the domestic smelter industry has begun to
move. Based on Bizteka's research, until 2022 in Indonesia, there will be 12 nickel ore
processing and refining factories (smelters) that produce nickel ferronickel, then 18 smelter
factories that produce nickel pig iron (PIN), 2 smelter factories that produce matte nickel,
and 3 hydrometallurgy factories that produce MHP (Mixed Hydroxide Precipitate) products,
namely nickel sulphate, cobalt sulphate, nickel hydroxide, and nickel hydroxide. This data is
one of the impacts of the ban on the export of mineral materials, especially nickel,
implemented by the government of Indonesia.

The Downstream Programme being promoted by the government is a bit ambitious
because several parties have been enjoying the export rents from local products so far.
However, this must be accelerated in a more rigid manner, one of which is by limiting or
banning the export of various Indonesian natural resource products. Various local products
that also need to be downstream include those for the agro-industry, which is focused on
palm oil, seaweed, and cocoa to be processed into food or pharmaceutical products. The
metal mineral industry focuses on steel, aluminium, nickel, and copper, which are further
processed into automotive products, machinery, and other equipment. Meanwhile, for the
oil and gas and coal industries, downstream is directed at the petrochemical or fertiliser
industries.

Prepared by PT. CITRA CENDEKIA INDONESIA -1- BIZTEKA OPINION
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The ban on the export of Indonesia's natural resources will certainly face many challenges

from within and outside the country. From within the country are those who are
connoisseurs of export rents, as well as from other countries that have been enjoying raw
material products from Indonesia. One of them, the European Union, has sued the World
Trade Organisation (WTO) over the nickel export ban. In the lawsuit, the WTO rejected
Indonesia's defence because its policies were considered to violate several articles in the
1994 General Agreement on Trade and Tariff (GATT). The WTO panel recommended that
Indonesia be asked to cancel the nickel ore export ban policy.

After the trial, in October 2022, a decision was issued by the WTO that Indonesia was
considered to have violated Article XI.1 of the GATT of 1994. Regarding the WTO decision,
according to the Indonesian government, there is still an opportunity to appeal. The
Indonesian government also believes that there is no need to change regulations or even
revoke policies that are considered inappropriate before a dispute decision is adopted by
the Dispute Settlement Body (DSB). In fact, Indonesia will still be conducting further
appeals, and a decision on the appeal is expected to come out in 2028.

Even though there are various challenges both within and outside the country, the
government's policy to prohibit the export of raw materials and to continue the downstream
programme in the country must be encouraged in the future.

With the conditions of downstream development starting to materialise as described above,
BIZTEKA is interested in discussing more about nickel raw materials. In this June 2023
issue, the Bizteka Business Journal presents an industry profile entitled "Prospects of the
Nickel Processing Industry and Market in Indonesia.". With this informative presentation,
hopefully it will be more interesting for business people in Indonesia.

In the future, Bizteka only hopes that by starting to move downstream of local raw material
products, starting from mineral mining products, it will soon be followed by moving
downstream of other local products. Hopefully...!!!

Bravo BIZTEKA
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PROFILE VARIOUS INDUSTRY

PROSPECT INDUSTRY AND MARKET

NICKEL PROCESSING
IN INDONESIA

E | Editors

INTRODUCTION

The government makes policies, and mining and coal
management must provide significant added value to
state revenues to be further used for the welfare of the
community. Law No. 4 of 2009, as a legal umbrella in
the management of minerals and coal, requires that
mineral and coal management not be carried out only

by exporting raw materials but processed domestically.

The government then officially implemented a policy banning the export of nickel ore (HS
2604.00.00) starting January 1, 2020. This finally became a new chapter for the nickel ore
mining industry and the smelter industry in Indonesia. This is evidenced by the presence of
several new players in the nickel ore mining industry in Indonesia as well as the increased
production capacity of nickel ore.

On the other hand, Indonesia has quite a number of processing and refining factories
(smelters) that are spread across several countries. These smelter factories include
ferronickel, pig iron, nickel-nickel, and matte nickel factories, and no less importantly,
Indonesia has a hydrometallurgical smelter that produces MHP (mixed hydrogen
precipitate) products, namely nickel sulphate, cobalt sulphate, and nickel hydroxide, two
cathode components for electric vehicle batteries.

Most encouragingly, this policy has had a positive impact on the downstream industry, as
several countries have begun to invest in the electric battery, electric vehicle, and electric
bicycle industries. Seeing this phenomenon prompted CCI-Bizteka to be interested in

Prepared by PT. CITRA CENDEKIA INDONESIA -3- PROFILE OF VARIOUS INDUSTRY
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exploring further the prospects for the industry and market for nickel processing in
Indonesia. In preparing this report, it covers the development of nickel reserves, mining
companies, and the nickel smelter industry. This report was compiled based on data from
related sources such as the Ministry of Energy and Mineral Resources (ESDM), the Central
Bureau of Statistics (BPS), the Indonesian Nickel Mining Association (APNI), the CCI-
BIZTEKA Data Bank, and other sources.

NICKEL DESCRIPTION

Nickel is one of the most abundant metal minerals in the earth's crust, with a silvery white
base colour, being shiny, slightly golden, and quite hard. Nickel can be found in nature in
two types, namely sulfidee or laterite nickel ore. Sulphide ores are usually obtained from
volcanic and hydrothermal processes in the presence of copper (Cu), cobalt (Co), and
usually several other valuable metals such as gold, platinum, and palladium. Laterite ores
are usually formed in tropical areas around the equator, such as areas in Western Australia
or South Africa.

Chemically

For chemical characteristics, nickel has the chemical name Ni. Nickel has an
electronegativity value of 1.9, so its onductivity to meet ions is very high. This makes the
atoms easily attached to nickel or other minerals such as steel, iron, copper, and similar

metals.

INDONESIA NICKEL RESERVES

Indonesia is known as the world's largest nickel producer. Based on the records of the
Ministry of Energy and Mineral Resources (ESDM), the area of nickel mines in Indonesia
reaches 520,877.07 hectares, which are spread across seven provinces in Indonesia,
namely Southeast Sulawesi (198,624.66 ha), North Maluku (156,197.04 ha), Central
Sulawesi (115,397.37 ha), Papua (16,470 ha), West Papua (22,636 ha), Maluku (4,389 ha),
and South Sulawesi (198,624.66 ha). The seven areas are considered to have nickel
content of up to 11.7 billion tonnes and reserves of 4.5 billion tonnes, including low grey-
grade (limonite nickel) and high grey-grade (saprolite nickel).

Prepared by PT. CITRA CENDEKIA INDONESIA -4- PROFILE OF VARIOUS INDUSTRY
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1. SouthEast Sulawesi

Southeast Sulawesi is one of the largest nickel-producing areas in Indonesia. It was
recorded that the total area of nickel-producing areas in Southeast Sulawesi (Southeast
Sulawesi) reached 198,624.66 ha. The areas that produce nickel in Southeast Sulawesi are

Kolaka, Wundukalo, Wolo, Baula, Tanggertada, Pomalaa, Watubangga, and Latambaga.

2. South Sulawesi

South Sulawesi Province is also said to have abundant natural resources; one of their main
mining products is nickel. The largest nickel-producing area in South Sulawesi is Magani
Village, which is located in Nuha District, East Luwu. The mining company that controls this
area is PT. Vale Indonesia.

3. Central Sulawesi

Central Sulawesi is known as the largest nickel-producing area. One of the areas that holds
the largest natural resources in Central Sulawesi is Morowali Regency, and several areas
are scattered in Bench Pesisir, Bahodopi, and Petasia Timur. One of the largest nickel
mining companies in Central Sulawesi is PT IMIP (Indonesia Morowali Industrial Park),
which has a mining area of 115,397.37 ha.

4. North Maluku

North Maluku Province is also known as the largest nickel-producing area in Indonesia.
Nickel-producing areas are in Maba, Wasile, and East Halmahera districts. In fact, this area
is also known as a mining area with very complete natural resource processing facilities. As
many as 12 mining companies have been established and are operating in North Maluku.
The area of nickel mining in North Maluku is 156,197.04 ha.

5. Maluku

Maluku Province has a mining area of 4,389 ha, which functions as a centre for mineral
mining. The area surrounded by volcanic mountains makes Maluku Province store millions
of mineral mining products such as base metals, copper, gold, mica, quartz sand, nickel,
coal, and limestone.

6. Papua

Papua has a nickel mine of 16,470 ha. Not only nickel, but Papua is also known as an area
with a wealth of natural resources. Mining materials such as gold, copper, iron, petroleum,
and natural gas can be found in this area.

Prepared by PT. CITRA CENDEKIA INDONESIA -5- PROFILE OF VARIOUS INDUSTRY
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7. West Papua
The last largest nickel-producing area in Indonesia is West Papua, precisely located on

Gag Island, which is known for having abundant natural resources. One of them is
plantations, mining, forest products, and eco-tourism. However, mining activities carried out
on Gag Island were limited to the exploration and observation of nickel mining products. It is
recorded that the area of nickel-producing areas in West Papua is 22,636 ha.

Table — Indonesia's Total Nickel Reserves, 2022

Total Power Source Total Reserves
Commodity (Million Ton) (Million Ton)
Ore Metal Ore Metal
NICKEL 11,784.28 170.02 459459 71.99

Source : Ministry of Energy and Mineral Resources (ESDM), processed by Bizteka.

Indonesian lateritic nickel ore consists of low-grade limonite and high-grade saprolite, which
are scattered in several areas such as Central Sulawesi, Southeast Sulawesi, Halmahera,

and Papua.

Table - Indonesia's Nickel Resources and Reserves by Laterite Type

Ore Power Source  Ore Reserve Metal Power Source Metal Reserve

Laterite Type (million wmt) (million wmt) (Mt) (Mt)

Limonite 1,446.2 383.2 14.0 338
Saprolite 2,660.5 755.6 32.2 9.7
Unspecified 9,850.1 34229 98.9 35.8

Source : Geological Agency of Indonesia, 2021, processed by Bizteka.

Table - Indonesia's Nickel Resources and Reserves by Nickel Content

. Ore Power Source Ore Reserve Metal Power Source Metal Reserve
Content of Ni

(million wmt) (million wmt) (Mt) (Mt)
Ni < 1.5% 7,573.5 1,805.8 73.0 17.3
Ni > 1.5% 6,383.3 2,755.9 722 320

Source : Geological Agency of Indonesia, 2021, processed by Bizteka.
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EXPORT OF NICKEL ORE IS PROHIBITED BY POLICY

The Indonesian Government's commitment to encouraging downstream mining is
confirmed in Law No. 4 of 2009 concerning Mineral and Coal Mining (Minerba Law). Article
102 of the Minerba Law stipulates that mining business actors (holders of Mining Business
Permits and Additional Special Business Permits) are required to increase the added value
of mineral and/or coal resources by carrying out mining, processing, and refining (smelters)
within the country.

The government then issued a derivative regulation in the form of Regulation of the Minister
of Energy and Mineral Resources (Permen ESDM) Number 34 of 2009 concerning
Prioritising the Supply of Mineral and Coal Needs for Domestic Interests, including Nickel.
However, the provisions regarding prioritising supply for the domestic nickel processing
industry are considered not to have run optimally.

In 2018, the government again issued a new regulation through Permen ESDM No. 25 of
2018 to revoke the previous regulation and accelerate the downstream processing industry
in the country. The regulation stipulates that sales of nickel with a grade of less than 1.7%
(nickel ore) abroad can only be carried out in a certain amount no later than January 11,
2020, provided that mining business actors have produced processed products or are
currently building refining facilities and have paid export duty (BK) in accordance with
statutory regulations. Sales abroad can only be made until January 11, 2020, at the latest.

However, the deadline for selling nickel ore abroad was then accelerated to January 1,
2020, through the Minister of Energy and Mineral Resources No. 11 of 2019 concerning the
Second Amendment to the Minister of Energy and Mineral Resources No. 25 of 2018.
Based on the Regulation of the Minister of Trade (Permendag) No. 96 of 2019 concerning
Provisions for the Export of Processed and Refined Mining Products, the Government
officially implements a policy banning the export of nickel ore (HS 2604.00.00) starting
January 1, 2020.

NICKEL ORE MINING COMPANIES

Government policies encourage the domestic mining sector, making nickel mining
businesses more enthusiastic. The Indonesian Nickel Business Association said that there
are quite a number of nickel ore mining companies in Indonesia. Several large companies,
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namely PT Aneka Tambang Tbk (ANTAM), have nickel mining areas in Indonesia. Among
them are North Konawe and Southeast Sulawesi, which are operated by the North Konawe
Nickel Mining Business Unit.

The nickel mine in East Halmahera, North Maluku, which is managed by the North Maluku
Nickel Mining Business Unit, and the nickel mine on Gag Island, West Papua, which is
operated by PT Gag Nikel, Nickel ore commodity ferronickel comes from a nickel mine in
Kolaka, Southeast Sulawesi, which is operated by the Kolaka Nickel Mining Business Unit.
As what is known as an integrated nickel mining company, ANTAM has a nickel processing
company (smelter), namely PT FENI Haltim, Haltim Ferronickel Factory (P3FH) for
ferronickel products, PT Nusa Karya Arindo, and PT Sumber Daya Arindo for nickel ore
products.

Then PT Vale Indonesia Tbhk (INCO) This company also owns a number of nickel mining
areas in Indonesia, including: Soroako Block: East Luwu Regency (South Sulawesi) and
Morowali Regency (Central Sulawesi); Suasua Block: North Kolaka Regency, Southeast
Sulawesi; Pomalaa Block: Regency Kolaka and East Kolaka, Southeast Sulawesi;
Bahodopi Block: Morowali Regency (Central Sulawesi) and East Luwu Regency (South
Sulawesi); Similar to ANTAM, the company also has processing and nickel refining
(smelters) in the form of matte nickel products.

Then there is PT Indonesia Morowali Industrial Park (IMIP), which is a joint venture
between Tsangshan Steel Holding from China and local company PT Bintang 8 Mineral.
The company owns a nickel mine in Central Sulawesi, which is located in Bahomoahi,
Bahomotefe, Bahodopi, and Morowali Regency. IMIP is an integrated nickel mining
company that has nickel processing companies (smelters), namely PT Sulawesi Mining
Investment and PT Indonesia Guan Ching Nickel and Stainless Steel.

PT Ifishdeco Tbk is an integrated nickel mining company. The company has a nickel mining
area in South Konawe Regency, Southeast Sulawesi. The total land area owned by IFISH
is 2,580 hectares, and the IUP operation and production area is 800 hectares. According to
the information obtained, this company has a nickel processing (smelter) subsidiary named
PT Bintang Smelter Indonesia (BSI), which produces Nickel Pig Iron (NPI) and Ferronickel
Alloy (FeNi).

Prepared by PT. CITRA CENDEKIA INDONESIA - 8- PROFILE OF VARIOUS INDUSTRY
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PT Central Omega Resources Tbk. (DKFT), which is engaged in mining, mineral

processing (nickel ore), and trading of mining products through its subsidiaries, Information
that BIZTEKA obtained about the company's nickel mine was carried out by PT Mulia
Pacific Resources, whose mining area is located in Petasia District, North Morowali
Regency, Central Sulawesi Province (producing nickel ore), PT Itamatra Nusantara (Sawa
District, North Konawe Regency, Southeast Sulawesi Province), and PT Bumi Konawe
(Petasia District, North Morowali Regency, Central Sulawesi Province). Currently, as one of
the largest nickel mining companies, it also carries out nickel refining (smelting), namely
ferronickel and nickel pig iron (NPI), through its subsidiary, PT COR Industri Indonesia.

PT PAM Mineral Tbk. (NICL), a company that was founded on January 15, 2008, has a
business engaged in mining and quarrying, especially nickel ore mining. Based on the
information obtained, it currently has two operational areas: Laroenai Village, Bungku
Pesisir District, Central Sulawesi, and Lameruru Village, Langgikima District, North Konawe
Regency, Southeast Sulawesi (conducted by a subsidiary of PT Indrabakti Mustika).
Meanwhile, the company's nickel ore has a Ni content of between 1.4% and 1.8%.

Another nickel mining company, namely PT Bintang Delapan Mineral, has a Mining
Business Licence (IUP) for nickel mining and nickel ore in Bahomoahi, Bahomotefe,
Bahodopi, Keurea, and Fatufia, Bungku Tengah and Bahodopi Districts, Morowali Regency,
Bahomoahi Village, Bahomotefe, Lalampu, Lele, Dampala, Siumbatu, Bahodopi, Keurea,
and Fatufia, Morowali Regency, Central Sulawesi, PT Makmur Lestari Primatama has a
mining area in Langgikima District, North Konawe Regency, Southeast Sulawesi. PT Citra
Silika Mallawa has a mining area in Lasusua District, North Kolaka Regency, Southeast
Sulawesi.

Table - Nickel and Nickel Ore Mining Companies in Indonesia, 2023

COMPANIES OF NICKEL AND NICKEL ORE

Antam Tbk., PT Adhi Kartiko Pratama, PT

Vale Indonesia Tbk., PT Bosowa Mining, PT

PAM Mineral Tbk. (NICL).PT Elit Kharisma Utama, PT

Ifishdeco Tbk .PT Gema Kreasi Perdana, PT

Central Omega Resources Tbk.PT  Konutara Sejati, PT

Harita Nikel.PT Makmur Lestari Primata, PT

Weda Bay Nikel.PT Pertambangan Bumi Indonesia, PT
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COMPANIES OF NICKEL AND NICKEL ORE

Citra Silika Mallawa.PT

Bumi Buton Delta Megah, PT
Alvindo Mining Resources, PT
Andalan Energi Nusantara, PT
Citra Arya Sentosa Hutama, PT
Modern Sinar Energi, PT
Nikelindo Suryakencana Agung, PT
Akar Mas Internasional, PT
Dharma Bumi Kendari, PT
Wijaya Nikel Nusantara, PT
Apollo Nickel Indonesia, PT
Kolaka Mineral Resources, PT

Dharma Bumi Kendari, PT
Rohul Energi Indonesia, PT
Sultra Sarana Bumi, PT
Pulaurusa Tamita, PT
Bososi Pratama, PT
Paramitha Persada Tama, PT
Bhumi Karya Utama, PT
Indrabakti Mustika, PT
Adhikara Cipta Mulia, PT
Tiran Indonesia, PT
Pernick Sultra, PT

Etc

Obtained by BIZTEKA from various sources

Meanwhile, the expansion of nickel ore mining in the country has triggered an increase in

nickel ore production. Based on data from the Ministry of Energy and Mineral Resources

(ESDM), Indonesia's nickel ore production during the 2018-2022 period increased by an

average of 20.21% per year. In 2018, nickel ore production was recorded at 38,329,146

tonnes, and then in 2019, it rose quite high to 60,948,143 tonnes, or an increase of around

59.01%.

In 2020, Indonesia's nickel ore production decreased to 48,040,003 tons. This condition is

due to the COVID-19 outbreak hitting the country. Then, in 2021, production activities will

start to run normally again, and nickel ore production will again increase to 65,509,854 tons.

Meanwhile, in 2022, nickel ore production is estimated to reach 69,866,259 tons.

Table - Nickel Ore Production, Indonesia, 2018-2022

Year Nickel Ore Production Growth
(Ton) (%)
2018 38,329,146 -
2019 60,948,143 59.01
2020 48,040,003 -21.18
2021 65,509,854 36.37
2022%) 69,866,259 6.65
Average Growth (%/Yr) 20.21

*) Estimate

Source : Ministry of Energy and Mineral Resources, processed by Bizteka
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Graph - Nickel Ore Production, Indonesia, 2018-2022
(ton)
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Source : Ministry of Energy and Mineral Resources, processed by Bizteka

NICKEL ORE EXPORTS

The government's policy of banning the export of nickel ore, as of January 1, 2020, has
been proven to be real. Based on data from the Central Statistics Agency (BPS), nickel ore
exports fell sharply to only 1,405 tons. In fact, in 2021-2022, nickel ore exports will start to
disappear significantly, from 65 kg to 492 kg. Even though in 2018—-2019 nickel ore export
activities were quite large with quite high values, In 2018, for example, where export faucet
activities were still carried out, Indonesia exported 19,764,459 tonnes of Indonesian nickel
ore with a value of US$ 628,027 thousand. In the following year (2019), exports of nickel
ore jumped sharply to 32,380,135 tonnes worth US$ 1,097,013 thousand.

Based on the information BIZTEKA obtained, the nickel ore exports were carried out by PT
Macika Mada Madana, PT Aneka Tambang (ANTAM) Tbk, PT Rohol Energi Indonesia, PT
Sinar Jaya Ultra Utama, PT Wana Tiara Persada, PT Trimegah Bangun Persada, PT Gane
Permai Sentosa, PT Tekindo Energi, and PT Gebe Sentra Nickel.

However, the export ban turned out to be a polemic because this policy was later sued by
the European Union at the World Trade Organisation (WTO). In the lawsuit, the WTO
rejected Indonesia's defence because the policy violated a nhumber of articles in the 1994
General Agreement on Trade and Tariff (GATT). The WTO panel recommended that
Indonesia immediately take steps in accordance with its obligations under the 1994 GATT.
the nickel ore.
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Table — Indonesia Nickel Ore Export, 2018-2022

Year Volume Value
(Ton) (US$'000)
2018 19,764,459 628,027
2019 32,380,135 1,097,013
2020 1,405 117
2021 - -
2022 - -

Source :Central Bureau of Statistics, processed by Bizteka

As stated above, Indonesia exported nickel ore in quite large quantities in 2019. These
exports were aimed at a number of countries, and the largest destination, namely China,
amounted to 31,153,857 tonnes worth US$ 1,051,604 thousand, followed by Ukraine with
1,175,478 tonnes worth US$ 43,687 thousand, and Japan with 50,800 tonnes worth US$
1,721 thousand.

Table — Indonesia’s Nickel Ore Export Development, 2019

Destination Countries Volume Share Value
(Kg) (%) (US$)
China 31,153,856,812  96.21 1,051,604,330
Ukraine 1,175,478,000 3.63 43,687,090
Japan 50,800,000 0.16 1,721,104
TOTAL 32,380,134,812 100.00 1,097,012,524

Source : Central Bureau Of Statistics, processed by Bizteka

NICKEL ORE IMPORTS

Similar to exports, during this period Indonesia also imported nickel ore. However, in line
with the policies issued by the government, imports of nickel ore were finally stopped.
Based on data from the Central Statistics Agency (BPS), in 2018 Indonesia did not import
nickel ore, and in 2019 Indonesia again imported 169,193 tonnes of nickel ore. In 2020,
Indonesia will again not import nickel ore, and in 2021, imports will be carried out again, but
the volume is very small. Meanwhile, in 2022, imports of nickel ore will increase to 22,503
tons. Based on the information obtained by Bizteka, the imported nickel ore is of low quality.
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Table — Indonesia's Nickel Ore Import, 2018 - 2022

Year Volume Value
(Ton) (Us$'000)
2018 -- --
2019 169,193 4,356
2020 -- --
2021 1 10
2022 22,503 2,318

Source : Central Bureau Of Statistics, processed by Bizteka

Similar to export activities, in 2019, Indonesia also imported nickel ore from a number of
countries. The largest imports came from the Philippines, reaching 169,193 tonnes worth
US$4,353 thousand. Furthermore, from Australia and China, the volume and value of

imports are listed in the following table.

Table — Development of Nickel Ore Imports, by Country of Origin,2019

Country of Origin Volume Share  Value

(Kg) (%) (US$)
Philippines 169,193,000 100.00 4,353,065
Australia 52 0.00 2,718
China 2 0.00 35
TOTAL 169,193,054 100.00 4,355,818

Source : Central Bureau Of Statistics, processed by Bizteka

DOMESTIC SUPPLY OF NICKEL ORE

As mentioned above, the marketing of nickel ore is intended for domestic industries.
Through this policy, it can be seen that the supply of nickel ore during the 2018-2022
period experienced a fairly high growth rate of an average of 41.25% per year. In 2018,
Indonesia's supply of nickel ore was still recorded at 18,564,687 tonnes, but in 2019, the
supply experienced a sharp spike to 28,737,201 tons. In 2020, it rose again to 48,040,002
tons. The increase in supply will continue in 2021 and 2022. Even in 2022, the supply of
nickel ore will reach 69,888,763 tons. The large supply of nickel ore eventually prompted
the presence of a number of processing and refining factories (smelters), such as
ferronickel, nickel pig iron, nickel matte, and other industries in Indonesia.
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Table - Nickel Ore Supply Development in Indonesia,2018-2022

Year Volume (Ton) Growth
Production  Import Export Supply (%)
2018 38,329,146 - 19.764.459 18.564.687 -
2019 60,948,143 169.193 32.380.135 28.737.201 54.79
2020 48,040,003 - 1,405 48.040.002 67.17
2021 65,509,854 1 - 65.509.855  36.37
2022 69,866,259  22.503 - 69.888.763 6.68
Average Growth (%/Year) 41.25

Processed by Bizteka -CCl

SMELTER INDUSTRY IN INDONESIA

According to Law Number 3 of 2020, IUP and IUPK holders are required to increase the
added value of their domestic mining products through mineral processing and refining
(smelters). It is through this decree that business actors are competing to build nickel
smelters.

The Indonesian Nickel Mining Association (APNI) said that currently in Indonesia there are
12 nickel ore processing and refining factories (smelters) that produce nickel ferronickel,
then 18 smelter factories that produce nickel pig iron (PIN), 2 smelter factories that produce
nickel matte, and 3 hydrometallurgy factories that produce MHP (mixed hydrogen
precipitate) products, namely nickel sulphate, cobalt sulphate, and nickel hydroxide.

According to APNI, processing and refining factories (smelters) will continue to increase
because there are a number of new smelter companies currently carrying out construction
or in the construction stage. Even in 2023, it is confirmed that a number of smelters will
have been completed and operational.

It should be noted that the nickel processing process is divided into two kinds of extraction
technologies, namely pyrometallurgy and hydrometallurgy. Both are different methods. The
pyrometallurgical process is a method of extracting metals from the oldest ores. Because,
when using high temperatures, melting will occur, and the nature of this method itself is
fast, meaning that it only takes a matter of hours. Meanwhile, hydrometallurgy is a metal
extraction process in which the ore is first treated using a water reaction or low-grade
dissolution at a relatively low temperature.
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Ferronickel Company

Based on the data obtained by BIZTEKA, there are 12 processing and refining factories for
nickel ore that produce ferronickel products in Indonesia. The companies are PT Virtue
Dragon Nickel Industri, PT Obsidian Stainless Steel, PT Century Metalindo, PT Cahaya
Modern Metal Industri, PT Megah Surya Pertiwi, PT Cor Industri Indonesia, PT Wanatiara
Persada, PT Huadi Alloy Nickel Indonesia, PT Bintang Smelter Indonesia, PT Yashi
Indonesia Investment, PT Antam Pomalaa, and others.

Of the twelve companies that have a large capacity, PT Virtue Dragon Nickel Industri
(VDNI) The company with foreign investment (PMA) status, located in Konawe, Southeast
Sulawesi, has a ferronickel production capacity of 1,000,000 tonnes per year. According to
information BIZTEKA obtained during the nickel smelting process, the company PT Virtue
Dragon Nickel Industri uses reduction kiln electric furnace (RKEF) technology.

Then PT. Obsidian Stainless Steel, a subsidiary of Xiangyu Group and Delong Group,
Currently, the company's smelter production line is in Pohar Village, Morosi District,
Konawe Regency, Southeast Sulawesi Province (Southeast Sulawesi), or not far from PT
Virtue Dragon Nickel (VDNI). The information that BIZTEKA obtained in the process of
smelting and refining nickel uses the same technology used by VDNI, namely reduction kiln
electric furnace (RKEF).

Megah Surya Pertiwi (Harita Group): this company is controlled by several shareholders,
namely Xinxing Ductile Iron Pipes Co., Ltd. (China), Harita Group (Indonesia), and Corsa
Investments Pte. Ltd. (Singapore), with a total investment of USD 350 million. According to
information obtained by Bizteka, the company has a ferronickel production capacity of
198,158 tons. Currently, the technology for smelting and refining nickel uses a blast furnace
(BF).

PT Aneka Tambang (P3FH) is currently completing the construction of a ferronickel factory
in East Halmahera, North Maluku (13,500 tonnes/year). According to the information
obtained by Bizteka, if the ferronickel plant in East Halmahera operates, it will increase the
installed production capacity of ANTAM's ferronickel plant from 27,000 TNi per year to
40,500 TNi per year.
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Table - Nickel Ferronickel Companies in Indonesia, 2023

Companies

Cahaya Modern Metal Industri.PT
Century Metalindo.PT

Megah Surya Pertiwi.PT
Wanatiara Persada.PT

Yashi Indonesia Investment.PT
Antam Pomalaa.PT

Aneka Tambang (P3FH).PT
Virtue Dragon Nickel Industry.PT
Huadi Alloy Nickel Indonesia.PT
Obsidian Stainless Steel.PT
Bintang Timur Steel.PT

Indonesia Guang Ching Nickel and SSI.PT

TOTAL

Location

Banten
Banten

North Maluku

North Maluku

North Maluku

South East Sulawesi
North Maluku

South East Sulawesi
South Sulawesi
South East Sulawesi

Banten

Central Sulawesi

Process

BF
SAF
RKEF
BF
RKEF
RKEF
RKEF
RKEF
RKEF
RKEF
BF
RKEF

Product Capacities
(Ton/Year)

cch

98,000
50,000
200,000
161,740
300,000
27,000
13,500
1,000,000
60,000
1,200,000
292,000
100,000

3,502,240

Information : SAF (Submerge Arc Furnace), BF Blast Furnance), RKEF (Reduksi Kiln Electric Furnance)
Source : ESDM,processed by Bizteka

Nickel Ferronickel Production

The development of nickel-ferronickel production in Indonesia in the last five years has

grown quite rapidly. This condition is inseparable from the availability of abundant nickel ore
raw materials. In 2018, Indonesia's nickel ferronickel production was recorded at 572,158
tonnes; in 2019, it jumped sharply to 1,151,740 tonnes, or an increase of 100%.

The increase in nickel ferronickel production will continue in 2020, reaching 1,462,255

metric tons. In 2021, production will again increase to 1,584,998 tons. Even in 2022, nickel-

ferronickel production exceeded 1,669,320 tons. It can be said that during this period, it

experienced an average growth rate of 35.41% per year.

Table - Development of Indonesia's Nickel Ferronickel Production, 2018-2022
Nickel Ferronickel Production,

Year

2018
2019
2020
2021
2022

(Ton)

Average Growth (%/Yr)

Source: ESDM, reprocessed by BIZTEKA

573,158
1,151,740
1,462,255
1,584,998
1,669,320

Growth
(%)

100.95
26.96
8.39
5.32
35.41
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Graph - Development of Indonesia's Nickel Ferronickel Production, 2018-2022
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Nickel Pig Iron Company

The processing and refining industry (smelter) has become a magnet for companies both
domestically and abroad. Based on the information BIZTEKA obtained, there are 18
companies involved in the nickel-pig iron (NPI) industry. Both old and new companies.
Currently, they are scattered in Southeast Sulawesi, Central Sulawesi, North Maluku, and
Banten.

These companies are namely PT Bintang Smelter Indonesia, PT. Weda Bay Nickel, PT.
Tsingshan Steel Indonesia, PT. Sulawesi Mining Investment, PT. Indonesia Guang Ching
Nickel and SSI, PT. Huadi Nickel-Alloy Indonesia, PT. Gunbuster Nickel Industry, PT. Fajar
Bhakti Lintas Nusantara, PT. Lestari Smelter Indonesia, PT. Cahaya Smelter Indonesia,
PT. Bukit Smelter Indonesia, and others.

PT Gunbuster Nickel Industry (GNI) is owned by a Chinese steel company, hamely Jiangsu
Delong Nickel Industry Co. Ltd. Currently, the nickel ore processing and refining (smelter)
facility to convert nickel pig iron (NPI) is located in North Morowali, Central Sulawesi.
According to information obtained by Bizteka, the nickel smelter being built uses Rotary Klin
Electric Furnace (RKEF) technology by developing 25 production lines.

PT COR Industri Indonesia is owned by PT Centra Omega Resources Tbk and PT
Metrolink Nickel Development. According to the information BIZTEKA obtained, the PT
CORII smelter uses blast furnace technology. The need for the main raw material in the
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form of nickel ore is met by a mining company located next to the smelting location.
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Located in North Morowali Regency, Central Sulawesi Province. PT CORIlI employs
approximately 700 employees, consisting of domestic and foreign workers.

Bintang Smelter Indonesia (BSI) is a subsidiary of PT Ifishdeco Tbk. According to
information obtained by Bizteka, the company has a nickel ore refining product in the form
of nickel pig iron (NPI). Currently, the technology is in the process of smelting and refining
nickel using the blast furnace (BF) process.

Table — Nickel Pig Iron Company in Indonesia, 2023

. . Product Capacities
Companies Location Process (TonlYear)

Bintang Smelter Indonesia.PT SouthEast Sulawesi  BF 80,000
Weda Bay Nickel.PT North Maluku RKEF 180,000
Walsin Nickel Industrial Indonesia.PT Central Sulawesi RKEF 380,000
Virtue Dragon Nickel Industry.PT SouthEast Sulawesi  RKEF 600,000
Sulawesi Mining Investment.PT Central Sulawesi RKEF 300,000
Ranger Nickel Industry.PT Central Sulawesi RKEF 15,000
Lestari Smelter Indonesia.PT Central Sulawesi RKEF 300,000
Indonesia Tsingshan Stainless Steel.PT Central Sulawesi RKEF 600,000
Indonesia Rupu Nickel and CA.PT Central Sulawesi RKEF 300,000
Indonesia Guang Ching Nickel and SSI.PT  Central Sulawesi RKEF 600,000
Huadi Nickel-Alloy Indonesia.PT South Sulawesi RKEF 50,000
Hengjaya Nickel Industry.PT Central Sulawesi RKEF 15,000
Gunbuster Nickel Industry.PT Central Sulawesi RKEF 430,000
Fajar Bhakti Lintas Nusantara.PT North Maluku BF 120,000
Growth Jawa Industri (Indofero).PT Banten BF 25,000
COR Industri Indonesia.PT Central Sulawesi BF 100,000
Cahaya Smelter Indonesia.PT Central Sulawesi RKEF 150,000
Bukit Smelter Indonesia.PT Central Sulawesi RKEF 150,000
TOTAL CAPACITIES 4,395,000

Source : ESDM, processed by Bizteka

Nickel Pig Iron Production

As the number of nickel pig iron (NPI) companies increased, it also boosted NPI production
capacity. Based on data from the Ministry of Energy and Mineral Resources (ESDM), in the
last five years, NPI production has increased quite rapidly or experienced an average
growth rate of 44.72% per year.
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In 2018, Indonesia’'s nickel pig iron (NPI) production was 284,007 tonnes, and in 2019,

there was a sharp increase to 765,731 tonnes, or an increase of 169.62%. The increase in
nickel pig iron production will continue in 2020, reaching 860,470 tons. In 2021, production
decreased to 799,598 metric tons. But in 2022, nickel pig iron production will again increase
to 831,262 tons. According to information obtained by BIZTEKA, the decline in nickel piq

iron production is due to repairs to the smelter furnace starting in May—November 2021.

Table — Development of Indonesia's Nickel Pig Iron (NPI) Production, 2018-2022

Nickel Pig | h
Year ickel Pig Iron  Growt

(NPI), Ton (%)
2018 284.007 -
2019 765.731 169,62
2020 860.470 12,37
2021 799.598 -7,07
2022 831.262 3,96
Average Growth (%/YTr) 44,72

Source : ESDM, processed by Bizteka

Graph - Development of Indonesia’s Nickel Pig Iron (NPI) Production, 2018-2022
(Ton)
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Nickel Matte Company

Based on the information BIZTEKA has obtained, there are currently two companies
involved in the nickel matte industry in Indonesia. One company is an old player, namely PT

Vale Indonesia Tbk, and the other is a new player, PT Youshan Nickel Industry.

PT Vale Indonesia Tbk (INCO) is a subsidiary of Vale, a global mining company
headquartered in Brasilia. PT Vale Indonesia has operated an open-pit nickel mine and
nickel smelter in Sorowako, Sulawesi, since 1978. Currently, PT Vale Indonesia is the
largest nickel producer in Indonesia and contributes around 5% of the world's nickel supply.
The ore mined at PT Vale Indonesia is laterite nickel ore, which is then processed into

matte nickel.

In general, the processing of laterite nickel ore at PT Vale Indonesia includes drying,
calcination, smelting, and converting processes. The drying process is carried out in a
rotary dryer to reduce the surface water content (moisture) from 40% to 20%. Then the
calcination process is carried out in a rotary kiln for moisture removal to 0%, crystal water

removal, metal oxide reduction, and sulfidization.

Furthermore, the smelting process in an electric furnace (electric furnace or SAF) is the
smelting of calcine from a rotary kiln at an operating temperature of 1500 °C to produce
matte and slag. Matte produced from an electric furnace contains about 50% iron, so matte
needs to be purified by an oxidation process with air to reduce the iron content to 0.3%.
This process is carried out in the converter primarily to increase the nickel content from
about 25% to 76—80% in matte. So that its value is higher than ferronickel, which only has
25%—-45% nickel content.

Another company, namely PT Youshan Nickel Indonesia, is a joint venture founded by the
Huayou group and Tsingshan group, which are also shareholders in the smelters in
Morowali and Youshan in Weda, and is so far known as the largest producer of cobalt
products in China. Currently, the company has a nickel matte production capacity of 43,600

metric tonnes per year.
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Table - Nickel Matte Company, 2023

Companies

Vale Indonesia.PT

TOTAL

Source: ESDM, processed by Bizteka

Nickel Matte Production

Location

South Sulawesi
Youshan Nickel Indonesia .PT =~ North Maluku

cch

Process Product Capacities
(Ton/Year)

RKEF 80,000

RKEF 43,600

123,600

Similar to ferronickel and nickel pig iron (NPI) products, Indonesia's nickel matte production

during the 2018-2022 period also experienced positive growth, although it fluctuated. In

2018, Indonesia's matte nickel production was recorded at 75,708 tonnes; in 2019, it

decreased to 72,015 tons.

In 2020, nickel matte production again rose to 91,692 tons. But in 2021, production will

again decline to 82,345 tons. Meanwhile, in 2022, nickel matte production will again

increase to 83,926 tons. It can be said that during this period, it experienced an average

growth rate of 3.54% per year.

Nickel matte is an intermediate product obtained from nickel ore processing. This type of

product has a nickel content of 78%, so the value is higher than ferronickel, which only has

a nickel content of 25%—-45%.

Table - Development of Indonesia's Matte Nickel Production, 2018-2022

Year

2018
2019
2020
2021
2022

Ton

Average Growth (%/Yr)

Source: ESDM, processed by Bizteka

Nickel Matte Production,

75,708
72,015
91,692
82,345
83,926

Growth

(%)
-4.88
27.32
-10.19
1.92
3.54
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Graph — Development of Indonesia's Matte Nickel Production, 2018-2022
(Ton)
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Mixed Hydroxide Precipitate (MHP) Companies

Indonesia has also entered a new era in processing nickel ore with the presence of a
hydrometallurgy plant that produces a product called Mixed Hydroxide Precipitate (MHP).
This MHP is used to produce nickel sulphate and cobalt sulphate, the two cathode
components of electric vehicle batteries.

The company that is involved in this business is PT Halmahera Persada Lygend (HPL),
which is a subsidiary of the Harita Nickel Group and a partner with Zhejiang Lygend
Investment Co., Ltd. of Chinese origin. The company, located on Obi Island, South
Halmahera, and North Maluku, has built a nickel refinery facility using High Pressure Acid
Leaching (HPAL) technology using nickel limonite to produce nickel sulphate and cobalt
sulphate.

According to the information obtained, PT Halmahera Persada Lygend's factory has a
production capacity of 365,000 tonnes of MHP per year, 246,750 tonnes of nickel sulphate
per year, and 31,800 tonnes of cobalt sulphate per year. The company is currently carrying
out the final trial phase, namely entering the upgrade/lean-up stage to reach full production
capacity. When this is completed, the company PT Halmahera Persada Lygend will be
ready to produce nickel sulphate as the core material for making the largest electric vehicle
(EV) battery in Indonesia.
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