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About CREA

The Centre for Research on Energy and Clean Air (CREA) is an independent research
organisation focused on revealing the trends, causes, and health impacts, as well as the
solutions to air pollution. CREA uses scientific data, research, and evidence to support the
efforts of governments, companies, and campaigning organisations worldwide in their
efforts to move towards clean energy and clean air, believing that effective research and
communication are the keys to successful policies, investment decisions, and advocacy
efforts. CREA was founded in Helsinki and has staff in several Asian and European
countries.

Disclaimer

CREA is politically independent. The designations employed and the presentation of the material
on maps contained in this report do not imply the expression of any opinion whatsoever
concerning the legal status of any country, territory, city, or area or of its authorities, or concerning
the delimitation of its frontiers or boundaries. The views and opinions expressed in this publication
are those of the authors and do not necessarily reflect the official policy or position, or represent
the views or opinions, of the Centre for Research on Energy and Clean Air (CREA), or its members
and/or funders. CREA assumes no responsibility or liability for any errors or omissions in the
content of this publication.
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Indonesia iron and steel's full
potential hinges on low-carbon
technologies

Key findings

Indonesia's iron and steel industry has undergone a stark shift in recent years, with
exports showing sharp growth while the national market remains reliant on imports,
causing sustained underutilization of local production capacities. Between 2019 and
2023, the utilisation rate ranged within 40-90%, while 35-40% of the total domestic
output was exported.

Total operational and planned crude steel capacities are on track to reach over 45
million tonnes (Mt), exceeding the 2035 target of 25 Mt. The lack of strategic
roadmaps for capacity and process technology leaves untapped potential to develop
sub-sectors as well as to revive or review idle capacities.

Investments in Indonesia’s basic metals industry have rapidly increased, from USD
14.7 billion in 2020 to USD 37.7 billion in 2023. Ongoing and announced expansions
that will double the country’s current crude steel production capacity, are tagged to
a handful of major private steel players from Indonesia - Gunung Steel Group, China
- Fuhai Group, Ansteel Group, and Delong Group, and South Korea - POSCO.

Once completed, these projects will increase steelmaking capacities by 125%. Out of
24.5 Mt capacity in the pipeline, 22.8 Mt are using blast oxygen furnaces (BOF), with
only 1.7 Mt using electric arc furnaces (EAF).

Meanwhile, Indonesia’s ironmaking capacities will increase by 55%. Out of 5.8 Mt of
ironmaking expansion in construction, all use blast furnaces (BF). Currently, there is
no operational direct reduction iron (DRI) furnace in the country.

Given the global pivot towards lower emissions technologies, namely the DRI-EAF
route, Indonesia is instead backsliding to the traditional BF-BOF route. Furthermore,
regional insight shows significantly higher EAF investments in Vietnam (17.2 Mt) and
the Philippines (12.8 Mt). Thailand, meanwhile, maintains 100% EAF capacity to date.
Overall, iron and steel investments in Indonesia may face higher risks of carbon
lock-in as the industry is considered hard-to-abate. Setting roadmaps and enforcing
binding climate targets would safeguard the industry's competitiveness while
showcasing Indonesia’s commitments towards industrial near zero and global net
zero, giving a clear signal for climate-aligned investments.
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Indonesia iron and steel rising amidst complex
global trade dynamics

The iron and steel industry is often described as the “mother of industries” for its strategic
significance in a wide variety of key sectors - construction, infrastructure, manufacturing,
the automotive industry, energy production, and more. Globally, the steel demand has
been growing, steadily driven by population and economic growth. This year’s demand is
projected to reach 1,793 million tonnes (Mt), steadily growing by 1.2% to 1,815 Mt in 2025
(World Steel, 2024).

Growth has been prominent in emerging economies, particularly the Middle East and
North Africa, as well as Southeast Asia. Despite the slowdown over the past few years -
cited to eroding competitiveness and political instability - demand in Southeast Asia is
expected to reach 76.5 Mt in 2024. Steel production capacities in six Association of
Southeast Asian Nations (ASEAN) member states - Vietnam, Indonesia, Malaysia, Thailand,
the Philippines, and Singapore, have reached 94 million tonnes per annum (Mtpa) in 2024,
and are expected to double by 2030 to 183 Mtpa once all planned capacities are in
operations (World Steel, 2024; SEAISI, 2024; S&P Global, 2024a).

Indonesia, the world's fourth most populous country and the largest growing economy in
the region, has grown in prominence in the regional and global supply chain through the
rapid expansion of its domestic iron and steel production capacity in recent years. As
announced by the Minister of Trade, Zulkilfi Hasan, in July 2024, Indonesia is now ranked
as the fourth largest global steel exporter in terms of value, a significant rise from its
previous ranking of 17" place in 2019 (Ministry of Trade, 2024).

Indonesia's iron and steel industry is on an upward trajectory, marked by a steady
expansion of domestic production capacity and a strategic shift towards enhancing
competitiveness in the global market. A surge in exports - now surpassing imports -
indicates a shift in trade dynamics, enhancing Indonesia’s position as a global steel player
(Ministry of Trade, 2024). To better understand the dynamics of Indonesia’s iron and steel
industry, it’s necessary to consider how the industry is positioned in terms of national
priorities and international trade.
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Figure 1 illustrates the general trend of Indonesia’s iron and steel trade over the past
decade. Recent developments clearly signal a strong push and commitment to strengthen
domestic production, despite the sustained reliance on imports.

Export-import valuation of Indonesia's iron and steel industry (2015-2023)
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Figure 1. Indonesia’s iron and steel industry export-import valuation (lISIA, n.d.)

Exports from the iron and steel sector reached USD 27.5 billion in 2023, 3.5-fold the
valuation in 2019, and 12-fold the value in 2015. This growth indicates higher output and,
more importantly, showcases competitiveness in the global market. Exports eventually
overtake imports, bringing a better balance in the national trade. Imports amounted to
USD 13.4 billion in 2023, which resulted in a net surplus of USD 14.1 billion. The Minister of
Trade further emphasised the high potential of the domestic iron and steel sector, noting
its nearly 40% contribution to the national total trade surplus (Ministry of Trade, 2024).
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In domestic demand, Indonesia’s steel consumption has grown steadily at an average
growth rate of 5.4% between 2015 and 2023, as shown in Figure 2. Even with total domestic
output being entirely for the domestic market, the current production rate is still lower
than the Apparent Steel Consumption (ASC).! The latest estimate is 18.3 Mt forecasted for
2024, while domestic production is only marked at 15.9 Mt, with 45% for exports.

Meanwhile, the rate of utilisation of domestic production capacity remains relatively low.
This has improved somewhat over the years, going from an average of 45% in 2019 to 62%
in 2023; however, the rates vary widely for different steel commodities (IISIA, 2024a;
Cahyaningtyas et al., 2021; GRP, 2024).

Volumes of steel production, export, and consumption (2015-2024F)
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Cahyaningtyas et al., 2021 » Indonesian Iron & Steel Industry Association (IISIA); 2024F - forecast

Figure 2. Steel production, export, and consumption trend, 2015-2024 (lISIA, n.d.; lISIA,
2024a; Cahyaningtyas et al., 2021)

! Apparent consumption is total annual production volume subtracted with exports, and added imports.
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Despite the sustained and growing presence of in-country products, Indonesia’s national
market still relies on imports to meet the demand gaps in volume and variety. As
illustrated in Figure 3, the distribution of products imported in 2023 shows higher volumes
of products from category 6 to 9°, including hot-dip coated steel, seamless and welded
pipes, cold drawn bars and wires, as well as scraps. Existing capacities are reflected in the
export shares, where volumes for product categories 2 to 5° — ferroalloy, ingots,
semi-finished billets, and slabs, Hot Rolled Coil (HRC), and Cold Rolled Coil (CRC) alloys -
are competing well with imports.

2023 export-import product distribution of iron and steel industry
By HS code grouping
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(1) Pig Iron, Direct Reduction Iron (DRI), Hot Briquetted Iron (HBI)
(2) Ferroalloy
(3) Ingot; semi-finished billet, slab, and others
(4) Rails and accessories; steel sheet piles; sections; bars; wire rods; plates; Hot Rolled Coil (HRC) - Carbon, SS, Alloy
(5) Cold Rolled Coil (CRC) - Carbon, Stainless Steel, Alloy, Electrical Sheets
(6) Hot Dip - Compacted Graphite Iron (CGI), Electro Galvanized Iron (EGI), Tin Plates, Zinc-Aluminum Alloy, Color-coated, Others coated
(7) Seamless and welded pipes
(8) Cold drawn bars, steel wires
(9) Scrap and undefined groupings r‘ CREA

Figure 3. Distribution of iron and steel products by HS code grouping in 2023 exports and
imports statistics (IISIA, n.d.)

2 (6) Hot Dip - Compacted Graphite Iron (CGl), Electro Galvanised Iron (EGI), Tin Plates, Zinc-Aluminum Alloy,
Color-coated, Others coated, (7) Seamless and welded pipes, (8) Cold drawn bars, steel wires, and (9) Scrap
and undefined groupings

3 (2) Ferroalloy; (3) Ingot; semi-finished billet, slab, and others; (4) Rails and accessories; steel sheet piles;
sections; bars; wire rods; plates; Hot Rolled Coil (HRC) - Carbon, SS, Alloy; (5) Cold Rolled Coil (CRC) - Carbon,
Stainless Steel, Alloy, Electrical Sheets



CREA

Figure 4 below shows the mapping of Indonesia’s iron and steel processing capabilities for
upstream materials, intermediates, and finished products. The Government has set
long-term ambitious targets for the steel industry as outlined in the 2015-2035 National
Industry Development Master Plan (Rencana Induk Pembangunan Industri Nasional,
RIPIN).* The target for domestic production capacity is 17 Mtpa by 2024, and 25 Mtpa by
2035 (Ministry of Industry, 2015).
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Figure 4. Diagram of Indonesia’s iron and steel industry

* Rencana Induk Pembangunan Industri Nasional 2015-2035 (RIPIN 2015-2035)
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Unlocking the industry’s potential

Indonesia’s economic strategy increasingly focuses on enhancing domestic capabilities,
controlling import dependencies, and leveraging infrastructure projects. The steel industry
is strategically important for its multiplier effect, serving core manufacturing industries
such as infrastructure, transportation, heavy machinery, defense, and electronics.

Following the pandemic, Indonesia has seen increased capital investments from domestic
and foreign investors. Total investment in basic metal industries, non-machinery metal
products, and related equipment has grown 2.5-fold in just several years, from USD 14.8
billion in 2020 to USD 37.7 billion in 2023, as shown in Figure 5 (BKPM, 2024). Both
domestic and foreign investment have shown promising growth since 2020.

Investments in Indonesia's basic metal industries, non-machinery metal
products, and related equipment
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Period 2010 - June 2024 (USD Million) - Realisasi Penanaman Modal Berdasarkan Sektor Periode 2010 - Juni 2024 (Juta ’2 CREA

usp)

Figure 5. Total basic metal investment in Indonesia (2015 - 2024H1)

Chinese investments have been particularly notable considering China's Belt and Road
Initiative (BRI), where Indonesia ranks as the top beneficiary of BRI investment, receiving
approximately USD 5.6 billion. Furthermore, Indonesia's 2014 export ban on raw minerals®,

> Amendments to Minister of Trade Regulation No. 20 Year 2021; Government Regulation (PP) No. 1 of 2014
concerning the Second Amendment to Government Regulation No. 23 of 2010 on the Implementation of
Mineral and Coal Mining Business Activities, and the issuance of Minister of Trade Regulation No. 36 Year 2023
on Import Policy and Regulation
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which effectively compelled Chinese companies to invest in the country's smelters (CNBC
Indonesia, 2023a; Tritto 2023). Chinese FDI in Indonesia rose from 175 projects in 2010 to
5,816 by 2020, making China the second-largest FDI source, with 29% of total investment.
Fourteen Chinese companies — both private and state-owned — are currently operating
captive coal plants in Indonesia, primarily serving the private-owned iron/steel and
mineral mining sectors (GCI, 2022; CGS, 2023).

South Korea’s notable investment in Indonesia — a joint venture between PT Krakatau
Steel (Persero) Tbk and POSCO Korea, also referred to as Krakatau POSCO (50:50
ownership), underscores the pursuit of strategic partnerships to advance the industry. The
venture has invested USD 3.5 billion in a blast furnace and a cold-rolling mill and plans to
seek another investment of USD 35 billion in developing Indonesia’s new capital /bu Kota
Nusantara (IKN) (KED, 2022). This example further highlights the contributions being made
to Indonesia's ambitious infrastructure projects and economic development initiatives.

The construction sector, comprising around half of the national steel demand, is set to
expand, the key driver being the development of IKN, which will require about 9.5 Mt of
steel worth over USD 9.7 billion (lISIA, 2023a; Antaranews.com, 2024). In addition, the
Cirebon-Semarang gas transmission pipeline project,® spanning 245 km and divided into
three segments, will utilise approximately 28,000 tons of Electric Resistance Welded or
Helical Submerged Arc Welded (ERW/HSAW) pipes, which will be supplied by Krakatau
Steel's subsidiary, PT Krakatau Pipe Industries (MEMR, 2024; Kabar BUMN, 2024).

Recent regulatory changes’ are designed to bolster domestic industries by limiting certain
imports. In line with these policies, the Ministry of Industry is pushing for increased local
content requirements referred to as Tingkat Komponen Dalam Negeri (TKDN), with current
values for domestic steel ranging between 40 to 65% and aiming to reach a target of 85%
for metal products (Kontan.co.id, 2024; Okezone.com, 2024).

® Pipe Procurement Agreement for the Cirebon-Semarang Stage 2 Natural Gas Transmission Pipeline
Construction Project - a consortium project from PT Krakatau Steel (Persero) Tbk with TIMAS (Timas
Suplindo) - PPS (PT Purna Bina Persada) Joint Operation (KSO)

" Regulation of the Minister of Trade Number 25 of 2022 concerning Amendment of Regulation of the Minister
of Trade Number 20 of 2021 Concerning Import Policies and Regulations
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Why domestic steel capacity remains largely
underutilised

Despite the seemingly ideal conditions for domestic industry to thrive, Indonesia's iron
and steel industry has been largely underutilised, operating at merely 62% in 2023, far
from the ideal threshold of 80% required for a healthy industry (GRP, 2024; IISIA, 2023b).
Figure 6 shows varying utilisation rates across Indonesia’s production capacity of
semi-finished steel products from 2019 to 2023.

Steel plate and pipe production demonstrate strong usage in recent years, with plate
production exceeding 90% and pipe production increasing from 37% in 2019 to 69% in
2023. While showing similar steady improvement, HRC and wire rod production are still
underutilised relative to their total capacities of 4,900 tpa and 2,155 tpa, respectively. Bars
production, despite having the largest capacity at 8,478 tpa, remains severely
underutilised, sitting at only 41% in 2023. CRC capacities are similarly underutilised, with
production reaching 55% in 2023. Utilisation of coated sheet production capacity
fluctuated but improved to 51% in 2023.

Indonesia’s utilisation capacity by product types
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Figure 6. Capacity utilisation by Indonesia steel industry product types

Steel plates are widely used across industries such as construction, shipbuilding, and oil
and gas due to their durability, versatility, and corrosion resistance. These qualities make
them essential for infrastructure, marine vessels, and transport containers (Bigfootpipe,
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2023; Octal Steel, n.d.). More adaptable than HRC and CRC, which serve primarily
automotive and appliance sectors, plate demand aligns with Indonesia's National Strategic
Projects (Proyek Strategis Nasional, PSN) under President Joko Widodo, targeting key
infrastructures such as dams, ports, and energy projects, with 195 PSNs finalised by early
2024 (Setkab 2024).

While utilisation has generally improved over the past few years, there is still significant
room for further optimising capacity usage, particularly in underperforming segments like
steel bars and CRC, to enhance the industry’s efficiency and contribution to Indonesia’s
broader climate and industrial goals.

Underutilisation in Indonesia's steel industry stems from high import volumes, especially
in flat products like hot-rolled and cold-rolled steel. Indonesia, as one of China’s top five
export destinations for steel — ranking after Vietnam, South Korea, Thailand, and the
Philippines — faces a growing influx of low-cost steel imports, as well as an increase in
non-compliant and illegal products (Fastmarkets, 2024a; Tempo.co, 2024). IISIA further
noted that in the first semester of 2024, steel imports from China rose 34% year-on-year,
from 2.23 to 2.98 Mt, and are projected to increase further without government
intervention (Tempo.co, 2024a).

Despite various ministries’ ongoing initiatives to limit steel imports®, ranging from import
substitution programs to promote domestic product use, mandatory standards for quality
assurance, trade remedies to counter unfair practices, energy pricing incentives specific to
natural gas price, to incentives on scrap steel, Indonesia remains reliant on steel imports
(IISIA, 2023b; CRI, 2023; IISIA, 2024a).

Overcapacity in specific segments, driven by investments - particularly those from China -
has resulted in production exceeding demand, further straining the sector. IISIA
emphasises the need for an integrated roadmap to guide strategic investments in the
industry, given the vast projected demand of up to 100 Mt by 2050 (IISIA, 2023b).
Meanwhile, competing investments from China, Japan, and South Korea are expected to
add 90 Mt across ASEAN, intensifying competition.

8 P3DN (Program Peningkatan Penggunaan Produk Dalam Negeri), SNI (Standar Nasional Indonesia), HGBT
(Harga Gas Bumi Tertentu)



¢ CREA

Indonesia's iron and steel companies at a
glance

Indonesia’s domestic steelmaking capacity is made up of a handful of companies — one of
them, PT Krakatau Steel (Persero) Tbk, is a state-owned company that currently holds the
largest production capacity of HRC and CRC, and the largest market share for both at 40%
and 20%, respectively.

Table Al in the Appendix lists primary steelmaking companies in Indonesia, detailing their
domestic capacities and product types to highlight variations in production and potential
emissions produced. Table A2 subsequently lists the secondary steelmaking companies
mainly obtained from GID datasets. This study focuses on primary iron and steel
companies with ironmaking and crude steel and production capacities.

This breakdown highlights the dominance of primary steelmaking regarding capacity,
reflecting its crucial role in meeting large-scale demand. However, secondary
steelmaking's significant presence emphasizes recycling's importance in reducing
environmental impact and resource dependency, optimizing production efficiency, and
aligning with sustainability goals in the steel industry.

Some companies provide detailed data for their plant and product types, while others do
not, leading to an incomplete picture of overall national capacity production. The absence
of detailed data creates challenges in fully assessing the operational efficiency and overall
contributions to the industry.

This discrepancy highlights the need for more transparent and comprehensive reporting,
which could help inform policymaker and stakeholder decisions in policy making and
setting growth strategy.

Public, state-owned, public-private joint venture companies

In Cilegon, Banten, PT Krakatau Steel (Persero) Thk, Indonesia’s largest state-owned
steelmaker, expanded its capacity to produce HRC in 2021 by launching the second Hot
Strip Mill (HSM) with 1.5 Mtpa of production capacity. This addition to the first HSM, built in
1983 with a 2.4 Mtpa output, brings the total capacity to 3.8 Mtpa of HRC production. This
development marks the first step toward achieving a 10-Mtpa steel industry cluster in
Cilegon by 2025 (Setneg, 2021).



https://www.gem.wiki/Krakatau_Steel_Cilegon_plant
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A joint venture between Indonesia’s Krakatau Steel and South Korea’s POSCO, PT
Krakatau Posco, also operating in Cilegon, has been a prominent player since 2013. The
ownership is shared at a 50-50 split with POSCO, following Krakatau Steel's capital
investment of USD 308.16 million in 2022 (IDN Financials, 2022). With a current production
capacity of 3 Mtpa of sponge iron and crude steel, it operates at an impressive 95%
utilisation rate. The company is set for significant expansion in 2025, adding another 3
Mtpa of pig iron to 6 Mtpa per year by 2028, targeting output of cold rolled coil and steel
plate (GEM, 2024; KRAS, 2024).

PT Gunung Raja Paksi Tbk is another major player, with its main operations located in
West Java. With a current capacity of 2 Mtpa of pig iron and 2.82 Mtpa of crude steel, it
employs both Basic Oxygen Furnace (BOF) and Electric Arc Furnace (EAF) technologies
(GEM, 2024a). The company plans further expansion by 2025, adding another 2 Mtpa of pig
iron and 1.2 Mtpa of crude steel. Recently, the International Finance Corporation (IFC)
began providing up to USD 60 million (approximately IDR 1.5 trillion) to support the
development of low-carbon sheet steel production using EAF technology (IFC, 2024;
Theasset.com, 2024). Despite these initiatives, the company faces significant
underutilisation, with plans to gradually increase its utilisation rate from 40-50% as of
August 2020 to 60-70% by September-October and further to 80-85% by year-end
(Kontan.co.id, 2020), though updated utilisation data is unavailable.

PT Meratus Jaya Iron & Steel (MJIS), a subsidiary of Krakatau Steel in partnership with PT
Antam (Persero) Tbk, with a 66-34 share split, began operations in 2012 producing sponge
iron but ceased in 2015 due to inefficiencies and declining global iron ore prices that
rendered its operations non-competitive. Although efforts were made to reactivate the
plant following a visit in 2020 by key stakeholders, including Krakatau Steel's director, the
Head of BKPM?®, and the Chairman of HIPMIY, the operation was ultimately liquidated in
2022. However, MJIS has first shipped 5,000 metric tons of sponge iron products to
Krakatau Steel (MJIS, n.d.; Merdeka.com, 2022; MJIS, 2020; DPR RI, 2022).

Private companies, domestic and foreign investment

PT The Master Steel (TMS lll), a private company based in East Jakarta, has produced
various steel products, including hot-rolled and cold-rolled steel, wire rods, and steel
pipes, since 1972. With a production capacity of 1.5 Mtpa, though data on its utilisation
rate is unavailable, the company anticipated exceeding a capacity of 2 Mtpa in 2014

° Indonesia Ministry of Investment - Indonesia Investment Coordinating Board (BKPM)
% Indonesian Young Entrepreneurs Association (Himpunan Pengusaha Muda Indonesia - HIPMI)
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through ongoing modernisation and expansion projects, which include a cutting-edge bar
mill with a capacity of 0.6 Mtpa and a combined wire-rod and bar mill with a capacity of 0.5
Mtpa (GEM, 2024b; TMS Ill, 2011). However, there is no update on this expansion plan, and
the company experienced a production utilisation drop to only one-third of its capacity in
2009 (Tempo.co, 2009).

Similarly, PT Jakarta Prima Steel Industries, also based in East Jakarta and founded in
1972, focuses on producing bar, wire, I-beam, and channel steel. Company data is
unfortunately lacking, but available sources indicate a production capacity of 0.9 Mtpa
(GEM, 2024c).

PT Dexin Steel Indonesia is located in the Indonesia Morowali Industrial Park (IMIP) in
Central Sulawesi. The steel manufacturer is backed by Chinese investment and has
completed its first-phase capacity expansion project. According to Mysteel Global, this
upgrade raises its total steel production capacity from 4 Mtpa to 7 Mtpa, making the facility
the largest integrated steel mill owned by Chinese investors abroad and the top carbon
steel producer in Southeast Asia (BigMint, 2023). The Global Energy Monitor (GEM) has
outlined the current production capacity of 3.04 Mtpa of pig iron and 3.5 Mtpa of crude
steel. The company continues to expand, with a future capacity of 14 Mtpa by 2025,
reflecting its aggressive growth strategy (GEM, 2024d).

In South Kalimantan, PT_Mandan Steel, operational since 2014 and backed by Hong
Kong's CNR Corp Ltd, produces 1 Mtpa of pig iron and crude steel. It also produces
semi-finished steel products, such as billets, through its BF-BOF process (GEM, 2024e).
Meanwhile, Fuhai_Group, a Chinese-owned company, has announced plans to build a
plant in Jambi with a capacity of 1.75 Mtpa, though operations have yet to begin (GEM,
2024f).

In Medan, North Sumatra, PT_Gunung Gahapi Sakti, also known as Gunung Raja Paksi
North Sumatra steel plant, is a steel manufacturing company formed from the merger of
PT Gunung Gahapi and PT Gunung Sakti (GEM, 2024g; GRP, n.d.). It is a joint venture
company with a 50-50 share split with Nanjing Iron and Steel Group Co., Ltd (Nangang
Group) from China. With a minimum investment of USD 0.2 million provided by Fosun
International Limited, the plan's construction began in 2014, combining BF and EAF
technologies. PT Gunung Gahapi Sakti now has six units of primary steelmaking plants
with a blast furnace annual production capacity of 0.8 Mtpa crude iron, while the EAF
facility operates at 0.92 Mtpa and is targeted at 1 Mtpa (GID, 2022; Bisnis.com, 2014;
Antaranews.com, 2013).
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In Serang, Banten, PT Citra Baru Steel is a private company that commenced operations
in 2008. It produces steel bars with an annual production capacity of 0.08 Mtpa employing
EAF technology. The company emits 0.27 million tonnes of carbon dioxide (MtCO,)
annually. PT Delta Prima Steel is a private company located in Tanah Laut, South
Kalimantan. It started operations in 2014 and has used EAF technology with the
production capacity of 0.1 Mtpa, although the types of products are not specified. The
company’s CO, emission is 0.035 MtCO, annually (GID, 2022).

The steel industry in Indonesia has faced numerous challenges due to economic
downturns, high production costs, and difficulties in sourcing raw materials, leading to the
temporary closure of one of the steel production facilities, PT Jakarta Kyoei Steel Works
(JKSW). Its operation halted production in October 2008 due to the global financial crisis
but resumed in January 2009. Recently, the company reported a net loss of IDR 1,095.71
million for Q1 2024, up from IDR 80.71 million the previous year. For H1 2024, it posted a
net loss of IDR 212.97 million, an improvement from the IDR 403.54 million loss in June
2023, yet financial challenges persist (Investing.com, 2024; JKSW, 2024).

Outside these listed companies, four additional companies, including PT The Master Steel,
have scaled back their production significantly. PT Essar Indonesia experienced a
reduction of approximately 50% in production, PT Ispat Indo's output fell by around 40%,
and PT Gunung Garuda saw a decrease of 60-70% (Tempo.co, 2009). These reductions,
alongside the closures, underscore the severe impact of economic and market pressures
on Indonesia’s steel industry. In 2019 alone, the IISIA reported that four more steel plants
shut down, bringing the total number of closures to seven (CNBC Indonesia, 2019), though
the specific names of these plants were not disclosed.

Cancelled iron and steel plants

Table A3 in the Appendix outlines four cancelled iron and steel plant projects in Indonesia,
planned by Chinese companies between 2014 and 2018 (OECD, 2024). Located across
various regions, these projects aimed to introduce primarily BOF and one EAF technologies
with a combined crude steel capacity of 20.5 Mtpa. Had these projects been realized,
Indonesia's capacity could have nearly doubled, potentially reducing its reliance on steel
imports. However, most use of BOF technology in these plants hinders the country from
potentially producing emissions of 23 MtCO, annually."

1 Calculated based on the emission intensity value of BOF processes in Indonesia cited from Dewi et al.
(2024), at 1.46 ton CO,/ton of steel for BOF, and 0.08 ton CO,/ton of steel for EAF
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Anshan Iron & Steel Group Corporation had proposed a 5 Mtpa crude steel plant in South
Konawe, Southeast Sulawesi, intending to use BOF technology, which was cancelled in
2015. Similarly, Hebei Bishi Steel Group planned a 3 Mtpa BOF facility in Kendal, Central
Java, which also met the same fate in 2015. Shaanxi Iron and Steel Group envisioned a
massive 7.5 Mtpa BOF plant in Ogan Komering Ilir, South Sumatra, but the project was
cancelled in 2018.

In contrast, Wuhan Iron & Steel (Wugang) proposed a 5 Mtpa EAF-based plant in
Jombang, East Java, cancelled in 2014. This project’s focus on EAF technology, which is

less emission-intensive than BOF, represented a missed opportunity for advancing
Indonesia’s decarbonization agenda.
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Shift to low carbon technologies lags other
markets

Traditionally, global steel production has been powered by fossil fuels, including coal, gas,
and electricity from the grid, contributing 8% of the global energy sector's carbon dioxide
(CO,) emissions (WEF, 2023). Steel production is dominated by two primary routes, Blast
Furnace - Blast Oxygen Furnace (BF-BOF) and Electric Arc Furnace (EAF), which further
splits into two types based on its feedstock — Direct Reduced Iron furnace (DRI-EAF) for the
use of iron ores directly reduced using gas, and Scrap (Scrap-EAF) for the use of recycled or
repurposed steel scrap.

In 2021, the BF-BOF process produced 70% of the 1.4 billion tonnes of global crude steel,
heavily relying on coal and emitting 2,160 MtCO, annually. The EAF route accounted for
30% of production, using about 710 kg of recycled steel and 2.3 GJ per ton of crude steel.
Both DRI-EAF and Scrap-EAF can achieve zero emissions with renewable energy, hence
their being seen as the priority production route for decarbonisation in the steel industry
(World Steel, 2023a; IEEFA, 2022). Table 1 summarizes the comparisons between the
energy and emissions of these processes.

Table 1. Carbon emission and energy consumption of steelmaking processes (IEEFA, 2022;
World Steel, 2023b)

Direct Direct and indirect S (R Share of
Process emission emission?? gy P global steel

technology production
(ton of CO,/ ton of crude steel) “ World Steel* (%)

BF-BOF 2.33 214 23.98 73.2
DRI-EAF™ 1 1.37 17.1 22.37 4.8
Scrap-EAF 0.04 0.68 2.1 10.20 215

2 Indirect emissions are indirect GHG emissions from the generation of purchased energy consumed by a
company. The data is gained from the World Steel Association in SEAISI (2024)

B The IEA states all energy intensities in final energy terms, whereas the World Steel Association accounts for
electricity consumption in primary energy terms, using a conversion factor of 9.8 GJ of fuel per MWh of
electricity (equivalent to a 37% conversion efficiency). This means that processes that consume electricity
will appear more energy intensive when quoted using the World Steel analytical boundary, relative to the
one used by the IEA

1 The World Steel stated that the data concerning global crude steel production using DRI is not currently
collected, the denominator in this calculation is therefore calculated by the worldsteel data management
team based on information contained in worldsteel’s collective databases
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As highlighted in the previous section, this study summarises national iron and steel
production capacities for primary and secondary steelmaking, differentiating the two
categories based on inputs — steel made from iron ore and steel made from scrap. Primary
steelmaking involves iron ore processing, generally using BF-BOF — relying on
metallurgical coal as a reducing agent, and in smaller shares, DRI instead of BF — reducing
iron ore to metallic iron without melting it but typically using natural gas or synthesis gas
(syngas). Secondary steelmaking relies on scrap or recycled steel, using EAF or induction
furnaces (IF) (IEA 2021; Monroeengineering.com, 2019).

The need to differentiate primary and secondary steelmaking is highlighted by GID and the
Sustainable STEEL Principles, to establish separate benchmarking for the two, given that
scrap-based processing currently makes up a fraction of the primary routes due to the
limited scrap availability. Ultimately, separating the two steelmaking routes aims to
promote increased scrap use in the short term simultaneously and incentivize capital
investments in low-carbon steelmaking technologies and recycling in the medium- and
long-term (GID, 2023; SSP, 2023).

In summary, the compilation of the available sources shows that there are currently 11
operational primary steelmaking and 20 secondary steelmaking companies in Indonesia,
making up 24 Mtpa and 7.6 Mtpa steelmaking capacities, respectively. Plant-level entries of
these companies are provided in Appendix Table Al and Table A2, with estimates of annual
CO, emissions. Operational primary steelmaking facilities are estimated to emit 25 MtCO,
annually. Meanwhile, additional capacities in construction and announced will increase
emissions by 56 MtCO,, implying that future emissions from primary steelmaking in the
country will increase to 3.27-fold the current rate. Secondary steelmaking mainly relies on
EAFs, which now emit 0.6 MtCO, annually, comparatively negligible to Indonesia’s current
primary steel production.

Institute for Essential Services Reform (IESR) has reported that Indonesia's steel sector
contributed approximately 4.9% of industrial emissions, roughly 20-30 MtCO, annually
(IESR, 2024). Scrap-EAF adoption and shifting away from the carbon-intensive BF-BOF
route have been identified as key mitigation actions. However, most facilities in Indonesia
currently still use traditional BF-BOF technology, which accounts for 80% of national use
(Shahabuddin et al., 2023; Peterson, 2018). Additionally, there are challenges in sourcing
high-quality scrap steel, as well as restricted access to clean electricity due to the
coal-dependent national grid (II1SIA, 2023c; Dewi et al., 2019).
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Table 2 provides annual plant-level capacities of crude ironmaking and crude steelmaking
capacities, to illustrate where Indonesia’s iron and steel production fleet stands regarding
process technology.

Table 2. Summary of Indonesia’s primary ironmaking and steelmaking facilities

Java - Banten
Operating 2013 3,000 BF 3,000 BOF
PT Krakatau Posco -
Construction | 2025 3,000 BF 3,000 BOF
Operating 1977 4,000 EAF
PT Krakatau Steel Mothballed 1977 1,200 BF
(Persero) Tbk 1,350 DRI
Announced 2025 4,000 BOF
Java - DKI Jakarta
PT The Master Steel | Operating 1972 1,500 EAF
PT Jakarta Prima .
Steel Industries Operating 1972 900 EAF
Java - West Java
Operating 1986 2,000 BF 900 BOF
PT Gunung Raja 1,820 EAF
Paksi Tbk Construction | 2025 2,000 BF 1,200 BOF
Announced 2027 TBD DRI
Sumatra - North Sumatra
PT Gunung Gahapi | Announced 2014 500 EAF
Sakti Construction | 2014 800 BF
Sumatra - Jambi
Fuhai Group Announced | 2014 | 1,750 BOF
Sulawesi - Central Sulawesi
Operating 2020 3,040 BF 3,500 BOF
PT Dexin Steel
. Operating 2023 1,520 BF 3,000 BOF
Indonesia
Announced 2025 TBD BF 14,000 BOF
Kalimantan - South Kalimantan
PT Mandan Steel Operating | 2014 | 1,000 BF 1,000 BOF

Centre for Research on Energy and Clean Air | energyandcleanair.org
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Figure 7 illustrates the distribution of these facilities across Indonesia. The industry spans
key provinces — Banten, DKI Jakarta, West Java, North Sumatra, Jambi, Sulawesi, and
Kalimantan. The majority of existing crude iron and crude steel production facilities are
located in Banten and West Java, which are neighbouring provinces of DKI Jakarta. These
three provinces are home to over 73.4 million Indonesian citizens, about 26% of the entire
country’s population, highlighting significant potential gains in greenhouse gas and air
pollution actions through a shift towards low-carbon solutions (BPS, 2024).

Primary steelmaking facilities in Indonesia

Crude steel

Provincial production Status @ Operating [ Construction
27078 T /5 405,000 . 1,000 10,000
population T capacity (000 ’ OO ’ Mothballed @ Announced
tpa)

Source: Global Energy Monitor, Global Steel Plant Tracker, April 2024

Figure 7. Distribution of crude steel production facilities in Indonesia
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Figure 8 provides an overview of technology shares for operational, in construction, and
announced facilities for crude iron and steel production. Out of the 15 facilities, ten are set
up as integrated iron and steel production facilities, while the remaining four only have
steelmaking capabilities, and the last one only has ironmaking.

National iron and steel production capacity by process technology and status
Includes integrated iron and steel facilities, and only iron or steel processing on-site

@5F BDorl B BOF MEAF

Crude iron (pig and sponge iron) Crude steel
Announced Announced R 19,750
Construction E300 Construction 3000 4700
Mothballed -@ 255D Mothballed
Q N Q N o N Q Q N N N
S N N N S N N Q N
N Q N N Q N Q N Q
% e (9 o) ,»Q\ © Q {o« ,,VQ«
Production capacity (000 tonnes) Production capacity (000 tonnes)
Source: GEM, Global Steel Plant Tracker " CREA

Figure 8. Shares of Indonesia’s crude iron and crude steel production capacity by process
technology and status

Combined, the total operating crude iron production amounts to 10.6 Mt, and crude steel
production to 19.7 Mt. Additional capacity of 5.8 Mt is currently in construction for
ironmaking, bringing a 55% increase to the current capacity. The total operating capacity
for crude steel is set to reach 44.2 Mt, 2.25-fold the current capacity, with the announced
addition of 19.8 Mt and 4.7 Mt in construction.

For the currently operational crude ironmaking, 100% of the total capacity uses coal-based
BF technology. Only 1.35 Mt of DRI processing is present in the country but is now
mothballed and out of production. The tagged addition of 5.8 Mt from three facilities
would all use BF. As for the operating crude steelmaking process, 58% use BOF, and the
remaining use EAF. New capacities in construction and announced are mostly tagged for
BOF processes, and are expected to add 22.8 Mt once completed — essentially, tripling the
current BOF capacity. In contrast, only 1.7 Mt capacity from EAF processing will be added —
less than one-tenth of the new capacities announced and in construction for BOFs.
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As highlighted in GEM’s Pedal to the Metal 2024, a major shift has been occurring in the
past few years as the global industry signals a pivot towards low-emission EAF technology.
The share of EAFs in new planned capacities increased from 41% in 2021 to 71% in 2022
and 92% in 2023 as countries began to move towards net zero. Continuing to develop
coal-based BOF-BF routes is detrimental to climate commitments and risks turning these
investments into stranded assets as BF-BOF capacities gradually retire (GEM, 2024h).

Notable shifts from major steel producers include China - the world’s largest steel
producer - which has been driving EAF capacity expansion, with 16 new EAFs approved in
2022 (13.67 Mt in capacity). This bold move aligns with the country’s ambitious target to
reach 20% of steel production through EAFs by 2030, supporting China’s aim for peak
carbon emission by 2030 (S&P Global, 2022; GEI, 2023; Transition Asia, 2024). However, the
latest data puts China’s EAF steel production at only 10%, well below the 2025 target of
15%, despite the existing EAF capacity of over 200 Mt, which would be enough to meet the
target. Analysts attribute this gap to limited scrap supplies, continued investments in
coal-based blast furnaces, and electricity supply restrictions hurting EAF profits
(Reuters.com, 2024a; CREA, 2024).

Other major steel producers — India, Japan, the United States, and South Korea - are
making progress toward sustainable steel production, but not without obstacles. India is
currently hindering its 2070 net zero targets by having significant traditional BF-BOF
production and new BF capacities in place. Japan similarly relies heavily on BF-BOF
technology, with less than 11% of BF capacity slated for retirement, despite the country's
2050 net zero goal.

On the other hand, while the United States has a 70% share of EAFs in total capacity, there
is no progressive push for retiring their aging blast furnace fleet, averaging 73 years.
Meanwhile, South Korea also lacks plans for retiring its existing BF capacity while aiming
for net zero by 2050 (GEM, 2024h). CREA’s analysis for the implementation of South Korea’s
2050 carbon neutrality roadmap, in addition to improved steel use, increased efficiency
and integration of hydrogen use, would avoid nearly 10,000 premature deaths, and reduce
air pollution-related economic costs by half, cumulatively to 2050 (CREA, 2022).

Narrowing down to Southeast Asia’s operational and forthcoming capacities, Indonesia is
ranked third for ironmaking capacity after Vietham and Malaysia, and second for
steelmaking, after Vietnam. GEM highlighted concerns in the growing development of
BF-BOF capacities in the region, as flagged by the South East Asia Iron & Steel Institute
(SEAISI) as “de-greening”, contradictory to the net zero commitments (GEM, 2024h; SEAISI,
2024a). GEM’s annual analysis of global iron and steel development highlights regional
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lock-in risks between USD 60 to 99 billion from BOF capacities in development in Vietnam,
Indonesia, Malaysia, Cambodia, Myanmar, with Indonesia facing risks of USD 17 to 26
billion. The summary of capacities by status in the region is shown in Figure 9.

Southeast Asian countries' primary iron and steel production capacity by
process technology and status
Includes integrated iron and steel facilities, and only iron or steel processing on-site

@ BF - operating @ BF - construction & announced [ DRI - operating (] DRI - construction & announced
Other - construction & announced [ BOF - operating | BOF - construction & announced @ EAF - operating
EAF - construction & announced [ Other - operating | Other - construction & announced

Crude iron (pig and sponge iron) Crude steel
Singapore Singapore 8do
Cambodia 4100 Cambodia la100
Myanmar ls500 Myanmar 200
Thailand Thailand
Philippi Philippi | 10,965
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Figure 9. Southeast Asia crude iron and crude steel production capacity by process
technology and status

As reflected in Figure 9, the low carbon processing route, namely DRI-EAF, is not yet well
established in the region. Virtually all ironmaking in the region uses BF, with Thailand and
Singapore as exceptions for not having any, and Malaysia with a small share of DRI
available. As for steelmaking, most currently developed capacities are tagged for BOF. Out
of nearly 129 Mt of steelmaking capacity in construction and announced in the listed eight
countries, 60% would be BOF, the remaining 27% EAF, and the rest not identified.

Once all capacities are operational, the regional BOF capacity would become 3.25-fold of
the current 2024 capacity, while EAF would only double. Despite the sizable portion of BOF
still in the pipeline, significant additions of EAF processing in Vietnam and the Philippines
show growing investment interests in low-carbon manufacturing processes. Shown in
Figure 9, Vietnam and the Philippines have 12.8 Mt and 17.2 Mt in construction and
announced EAF capacities, respectively — 7.5-fold and over 10-fold of Indonesia’s
forthcoming capacities at 1.7 Mt.
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Decarbonising the sector to drive initiatives
and investments

Thus far, Indonesia's efforts to decarbonize the iron and steel industry have been relatively
limited in scope and detail. Mitigation measures are, unfortunately, limited to efficiency
improvements and increased scrap utilisation. National initiatives pushing for low-carbon
technology shift and transition away from fossil-based reductants are not yet in place.

In the Long-Term Strategy for Low Carbon and Climate Resilience 2050 (LTS-LCCR 2050)
released in July 2021, iron and steel emission projections only consider 10-20% scrap
utilisation as mitigation measures. In contrast, the scrap utilisation rate in EAF technology
averages 75% and can reach 100% (lrawan, 2022; Madani Berkelanjutan, 2024). While
technology advancements have made it possible to utilise up to 30% of scrap in BF
steelmaking and 100% in EAF, steel scrap availability is highly limited due to the long delay
of steel products being available for recycling, as such products are given 40 to 100 years of
use in buildings and infrastructure (World Steel, 2023). Therefore, in parallel with scrap
utilisation, a shift to low-carbon technologies, namely EAF, must be prioritised to kick-start
decarbonisation efforts.

In the Enhanced Nationally Determined Contribution (ENDC) submitted in September
2022, reduction targets against the baseline in 2030 for the iron and steel industry are set
at merely 0.6 MtCO,e under the unconditional scenario and 0.9 MtCO,e under the
conditional scenario (Republic of Indonesia, 2022). These targets are grossly inadequate,
given the industry’s estimated total annual emissions of 20-30 MtCO, (IESR, 2024).

Indonesia's Second Nationally Determined Contribution (SNDC) draft, released for public
consultation in August 2024, will update 2030 targets, introduce 2035 goals, and reaffirm
alignment with 1.5°C targets, NZE by 2060 or sooner, and Just Transition principles, in
connection with the LTS-LCCR 2050 (MOEF, 2024; CAT, 2024).

As part of a civil society coalition’s sectoral recommendation for the SNDC draft, IESR
stresses the importance of setting roadmaps for corporations, enforcing green industry
standards, namely Standar Industri Hijau (SIH) and restrictions on coal-based technologies
- namely BF-BOF - and promoting solutions to curb emissions in hard-to-abate industries,
such as carbon capture utilisation and storage (CCUS) (Madani Berkelanjutan, 2024).

However, despite being touted as a "catch-all" solution, CCUS has limited effectiveness in
steel decarbonisation, with low capture rates in gas-based steel and none in coal-based
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plants. As the industry shifts to DRI, CCUS is unlikely to reduce emissions beyond 73%,
risking carbon lock-in for new coal-based plants (Sandbag, 2024; IEEFA, 2024a; Agora,
2023).

As highlighted in a study released by Lawrence Berkeley National Laboratory (LBNL) and
IESR, Indonesia should accelerate the Scrap-EAF production route and discourage
additions of BF-BOF capacities within this decade in order to reach net zero by 2060. The
industry should be encouraged to prioritise energy efficiency and fuel-switching initiatives
and implement material efficiency strategies from design, manufacturing, use, and
end-of-life.

Building from this framework - low carbon processes (DRI-EAF and Scrap-EAF) that would
be supported by a decarbonised grid supply - would result in a total cumulative CO,
reduction of 61% between 2030 and 2060. In addition, improved material and energy
efficiency should bring an extra 20% reduction. Figure 10 shows key decarbonisation
options for Near Zero 2060 and Accelerated 2050 Scenario (LBNL & IESR, 2024).

LBNL analysis of CO2 emissions impacts of key decarbonisation options, Near
Zero 2060 and Accelerated 2050 Scenario
Cumulative CO2 impacts (MTCO2)

Near Zero 2060 Accelerated 2050
Demand increase n Demand increase -
Material efficiency -1 Material efficiency -3
Energy intensity Energy intensity
improvement ﬂ improvement ﬂ
Fuel switching -1 Fuel switching -3
Power Power
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Low carbon Low carbon
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Source: Lawrence Berkeley National Laboratory, & Institute for Essential Service Reforms. (2024). Industry
Decarbonisation Roadmaps for Indonesia: Opportunities and challenges to net-zero emissions. ’2 CREA
https://international.lbl.gov/publications/industry-decarbonization-roadmaps

Figure 10. Key decarbonisation options from a study done by LBNL and IESR

Despite the absence of a national decarbonisation roadmap for the iron and steel sector,
initiatives are underway. The Corporate Assistance Program (CAP), led by the Indonesian
Chamber of Commerce and Industry (Kamar Dagang dan Industri Indonesia, KADIN) Net
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Zero Hub in collaboration with WRI Indonesia and the Carbon Disclosure Project (CDP),
provides technical support for companies to set science-based net-zero targets, with 20
companies having pledged commitments to date (KADIN, n.d.; WRI Indonesia, n.d.; WRI
Indonesia, 2023). The program promotes emission baselining across corporate emissions®
and sustainable practices (IBCSD, 2023).

Mapping financing needs is another key to advancing low-carbon efforts. The International
Finance Corporation (IFC)’s first investment in Asia’s steel sector in more than a decade,
that being in PT Gunung Raja Paksi Tbk’s EAF technology expansion, amounts to USD 60
million. As noted in IFC’s press release, the company plans to use the funding to expand
flat steel production using EAF, improve recycling of scrap metals to produce high-quality
steel with low emissions, upgrade existing electric furnaces to reduce heat loss, and
implement cost-efficiency and productivity improvement measures of existing
infrastructure (Tanahair.net, 2024; IFC, 2024).

Despite the so-called “de-greening” in Southeast Asian countries due to additions of
BF-BOF, there is still growing momentum for green steel, which aims not only to serve
domestic demands but also export markets. The EU's Carbon Border Adjustment
Mechanism (CBAM) is a forthcoming policy intervention that would impose carbon pricing
on emissions-intensive products, including steel starting in 2026. Indonesia and Vietnam
are expected to be affected by CBAM in relation to steel exports, with losses reaching USD
200 million for each country. International trade can be expected to integrate carbon costs
for hard-to-abate industries in the near future through coordinated mechanisms similar to
CBAM, which implies that producers and exporters must act fast to avoid inflated risks in
increasingly carbon-constrained markets (NewClimate Institute, 2024).

In Thailand, Meranti Green Steel is investing USD 2 billion to establish a 2.5 Mtpa EAF-route
production in Rayong province. This project, scheduled for groundbreaking in 2026 and
commissioning in 2028, claims to keep emissions within 0.6-0.7 tonnes of CO, per ton of
steel. The plant is strategically positioned to benefit from the EU's Carbon Border
Adjustment Mechanism (CBAM), with up to 70% of the plant's output aimed at the
European market (GEM, 2024i; Reuters, 2024b; S&P Global, 2024b).

In Vietnam, Standard Chartered has extended a USD 25 million Transition Trade Finance
facility to Tung Ho Steel Vietnam, supporting the company’s scrap-based EAF steel
production. The highlights of this initiative include over 95% recycled steel and 75% CO,
emissions reduction compared to traditional methods (VIR, 2023). Alongside this, major

5 Includes Scope 1, 2, and 3; Scope 1 covers direct emissions, Scope 2 indirect emissions from company
consumption, and Scope 3 other indirect emissions generated in the company’s value chain
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EAF facilities are currently under construction or have been announced, including the Long
Son Phu My Iron & Steel Company’s 5.4 Mtpa steel complex, which has received a sizeable
investment of USD 2.2 billion (1.8 Mtpa operating in 2024, and 3.6 Mtpa expansion); the
Xuan Thien Group’s 2 Mtpa facility in Nghia Hung (expected completion in 2025); and the
7.5 Mtpa facility in Namh Dinh (expected completion in 2028-2030), with plans to switch to
green hydrogen and wind power for its EAF energy supply (GEM, 2024l; GEM, 2024m GEM,
2024n).

In Malaysia, the Ministry of Investment, Trade, and Industry implemented a two-year
moratorium on the iron and steel industry, temporarily suspending new licenses and
assessing license applications for all manufacturing activities, including non-ferrous
recycling activities. The main reason for the suspension is the need to reassess local
industry challenges and update industrial strategies to align with the New Industrial
Master Plan 2030. Malaysia’s local industry faces similar challenges to Indonesia’s —
persistent oversupply in steel production, with capacity outstripping consumption,
particularly for rebar and wire rods for construction (MIDA, 2023; Fastmarkets, 2024).

To note, the moratorium, which began in August 2023, allows exemptions only for projects
for high added value and complex production equipped with low-carbon and/or carbon
reduction technologies. A recent notable investment is Singapore-based Esteel Enterprise
Sabah’s MYR 20 billion project (USD 95 billion). Esteel Sabah’s DRI facility will produce 2.5
Mt of hot briquetted iron per year in 2026, using gas as a reducing agent instead of coking
coal, reducing emissions by 70%. The project also plans to integrate green hydrogen
smelting in the future (SEAISI, 2022).

In the Philippines, the Board of Investments, in partnership with IFC, began exploring
decarbonization opportunities, engaging government and steel industry stakeholders in
September this year (BOI, 2024; Dailyguardian.com, 2024). Aside from this, there are new
EAF capacities from SteelAsia Manufacturing Corp expected to be completed in 2024,
notably SteelAsia Batangas plant with 0.66 Mtpa capacity and SteeAsia Concepcion plant
with 1.2 Mtpa capacity - both integrate recycled steel as input (Greensteelworld.com, 2022;
GEM, 2024j; GEM, 2024k).

Not to mention, SteelAsia recently announced major EAF projects, joint ventures with
major Chinese steelmakers — Baowu Steel (3 Mtpa in 2023, beginning construction in
2024), Hesteel Group Company Limited or HBIS (8 Mtpa in 2020, progress suspended citing
slowdown in demand). On renewables integration, Real Steel Corporation is launching the
Philippines' largest solar rooftop PV system of 16.8 megawatt-peak (MWp), to decarbonise
its high-speed rolling mill operation in Pampanga (TotalEnergies, 2023; Ambafrance, 2024).
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Policy recommendations

Indonesia's iron and steel industry has emerged as a key player in regional and global
markets. It has experienced significant growth, driven by the government’s industrial
development strategies and foreign investments, particularly from China and South Korea.
Increased domestic capacity and export competitiveness have strengthened the country’s
position as a major steel producer. The industry's growth has also contributed to balancing
Indonesia's trade, with steel exports now exceeding imports.

Despite this fact, Indonesia's steel sector still faces constraints in achieving its full
potential. Challenges remain, given the sustained low utilisation rates and reliance on
imports for high-end steel products. These gaps must be effectively addressed not only to
ensure that the domestic industry remains competitive in a fast-changing global trade,
but, more importantly, to align industrial growth with national planning, helping Indonesia
join the global race to net-zero.

Strict enforcement of proven or most effective trade policies is the first step in
restoring trade balance and ensuring a fair and competitive market. Close
collaboration between policymakers and domestic stakeholders is necessary to inform
decision making, identify and address existing regulatory hurdles. As highlighted by IISIA,
timely interventions from the Ministry of Trade and the Ministry of Industry in controlling
imports have been crucial in maintaining the competitiveness of the domestic industry on
the national market. Governance is becoming increasingly important given the growing
trade tensions in the steel supply chain due to global overcapacity (lISIA, 2024b).

As one of Indonesia’s national strategic industries, the policy framework for the iron
and steel industry decarbonisation should be advanced, setting binding targets that
link climate commitments and industrial growth. The government can introduce
comprehensive technology roadmaps and policies that restrict coal-dependent production
routes, encourage the adoption of EAF technology, and promote material efficiency
strategies across the steel lifecycle. Strong ambition in the form of national roadmaps and
regulations serves as a signal for investors, shifting investment decisions to better align
with the targets and deterring new additions of technologies with high lock-in risks. GEM
estimated USD 17 to 26 billion of stranded asset risk from the BOF steelmaking capacity
under development in 2024, considering Indonesia’s net zero emission target by 2060
(GEM, 2024h).
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Given the abundance of renewables potentials, Indonesia should first and foremost
unlock them, by prioritising power sector reform to realise ample availability of
cost-effective clean electricity that would support the steel transition.
Decarbonisation of the iron and steel industry requires the greening of the grid, which
implies the significant importance of national alignment towards accelerated and timely
development for renewables deployment. Considering the scale of domestic steel demand
and export growth, Indonesia has great potential to be the leading first movers for
low-carbon steel in the region.
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Methodology

The study utilises domestic trade data, industry resources, and international reports to
analyse Indonesia’s expanding iron and steel sector and its environmental implications.
The work aims to highlight the current state of the iron and steel industry in relation to
industrial decarbonisation and overall national climate commitments, underscoring the
need for focused attention and coordinated action from stakeholders and policymakers to
bridge gaps between targets and on-the-ground realities.

Primary data sources include the Indonesian lron & Steel Industry Association (lISIA),
which provides essential insights on trade flows, production metrics, and sector forecasts.
The 1ISIA’s dashboard® and publications'” cover current performance and projections,
giving context to national steel production and consumption trends.

Plant-level Indonesian steel facilities data were compiled from the Global Energy Monitor’s
Global Steel Plant Tracker'® and Global Blast Furnace Tracker,'® the Global Infrastructure
Emissions Detector® (GID), and Climate Trace 2024%. Information collected includes plant
capacity, operational status, technology type, and CO, emissions estimates. The
Organisation for Economic Co-operation and Development (OECD)’s report® informs
cancelled steel plants.

In addition, a report from the Lawrence Berkeley National Laboratory (LBNL) and Institute
for Essential Services Reform (IESR) informs national efforts on industrial decarbonisation,
highlighting key solutions to accelerate efforts to reach near zero. Resources from various
government agencies provide context on the regulatory landscape, supporting Indonesia’s
efforts to align with global decarbonisation goals.

18]ISIA’s Steel Export-lmport Dashboard, covering 2015-2023 trade trends by material, product type, and
annual balances in volume (thousand tons) and value (million USD)

7 proyeksi Kinerja Baja Nasional 2024 by 1ISIA forecasts growth in national steel consumption, driven by
global trends, economic growth, and demand from sectors such as automotive and construction

18 Global Steel Plant Tracker (GSPT) by GEM details crude iron and steel plants with 500 Mtpa capacity or
more, including operational, proposed, and retired facilities since 2017. Updated annually, the latest data
was released in April 2024

19 Global Blast Furnace Tracker (GBFT) by GEM monitors blast furnace units at steel plants with 500 Mtpa
capacity or more, including those proposed, under construction, or retired since 2017. The dataset, last
updated in April 2024, is accessible through GEM's wiki pages

2 GID dataset is last updated in 2022 specified a country iron and steel plant and the existing facilities
including the emission resulted from each operational company

2 Climate Trace 2024 dataset for Indonesia’s steel manufacturing includes plant-level CO2 emission, capacity
- activity, and electricity consumption from 2015 to 2023, and partial data for 2024

2 | atest developments in steelmaking capacity and outlook until 2026 - Table A A.1 investment data
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Appendix

Table Al. Indonesia’s primary iron and steel companies, and an overview of the product
types and CO, emissions

Domestic vs. Production | Annual CO,
. . Product . S
Company Location foreign S capacity | emission
investment yp (000 tpa) (Kt CO,)
Operating
Hot rolled,
PT Krakatau Cilecon Public cold rolled,
Steel (Persero) Ban%en ’ company, 1977 wire, rods, 4,000 4,670*
Tbk state-owned steel bar,
steel pipe
Indonesia &
. South Korea -
PT Krakatau  Cilegon, jointventure 2014 Slab 3,000 6,353"
Posco Banten
company,
state-owned
Bar, wire,
Cakung, East . i-beam, upn
PTTheMaster | \arta ki 1Vate 1972 channel, 1,500 33*
Steel company
Jakarta equal
channel
PT Jakarta Cakung, East Private
Prima Steel  Jakarta, DKI compan 1972 Rebar 900 85*
Industries Jakarta pany
Slab 1,200
HRC 720
Steel plate 480
PT Gunung West Cikarang, Private listed ERW 0 -
. . 1986 2,614
Raja Paksi Tbk West Java company CRC 500
Lip channel 70
Spiral pipe 89.4
Welded beam 60
PT DeX|r! Steel IMIP, . Joint venture 2020 Pig ron 3,120 5,719**
Indonesia Morowali, between
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Company

PT Mandan
Steel

PT Gunung
Gahapi Sakti

PT Citra Baru
Steel

PT Delta Prima
Steel

Central
Sulawesi

Tanah Bumbu,
South
Kalimantan

Medan, North
Sumatra

Serang, Banten

Tanah Laut,
South
Kalimantan

Domestic vs.
foreign
investment

Delong
Holdings and
Shanghai
Decent Group

Hong Kong,
CNR Corp Ltd

Nanjing Iron &
Steel Group
(Nangang)

Private
company

Private
company

Construction and announced expansions

Fuhai Group

PT Krakatau
Steel (Persero)
Thk

PT Krakatau
Posco

PT Gunung
Raja Paksi Tbk

PT Gunung
Gahapi Sakti

PT Dexin Steel
Indonesia

Tanjung
Jabung Timur,
Jambi

Cilegon,
Banten

Cilegon,
Banten

West Cikarang,
West Java

Medan, North
Sumatra

IMIP,
Morowali,
Central

China, Fuhai
Group Co Ltd

Public
company,
state-owned

Indonesia &
South Korea -
joint venture
company,
state-owned

Private listed
company

Nanjing Iron &
Steel Group
(Nangang)

Joint venture
between
Delong

2014

2014

2008

2014

2014

2025

2025

2025
2027

2014

2023

TBD

Product
types

Steel slab
Steel plate
Steel bar

Steel wire rod

Steel Billet

Steel slab,
billet

Steel bars

N/A

Crude steel

Production | Annual CO,

capacity
(000 tpa)

1,830

1,000

1,750
500

1,000

500

80

100

1,750

4,000

3,000

1,200
TBD

800

3,000

14,000

emission
(Kt CO,)

1,634**

3,286

271*

35*

2,555***

5,840***

6,990***

96***

1,080***

6,990***

32,620***
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Domestic vs. Production | Annual CO,
. : Product . S
Company Location foreign cobD tvpes capacity | emission
investment yp (000 tpa) (Kt CO,)
Sulawesi Holdings and
Shanghai
Decent Group
Closed
Batulicin, Joint venture
5’; h:?:g:]u; Tanah Bumbu, between PT 2012 Sponee iron 315 9914+
Stgel (MJIS) South Krakatau Steel (2015) pong
Kalimantan and PT Antam
TOTAL OPERATIONAL ANNUAL CO2 EMISSION (KtCO2) 24,700
EXPECTED ADDITIONS IN ANNUAL CO2 EMISSION FROM CAPACITIES IN 56.171
CONSTRUCTION AND ANNOUNCED (KtC02) ’
*GID, 2022

**Climate Trace, 2024

***general estimate from capacity and technology CO, emission factor based on: (1) Dewi et al.
(2024), at 1.46 tonnes CO,/tonne of steel for BOF, and 0.08 tonnes CO,/tonne of steel for EAF, (2) I[PCC
Emission Factor Database (EFDB) with BF at 1.35 tonnes CO,/tonne of pig iron and DRI at 0.7 ton
CO,/tonne of DRI, and (3) World Steel at 2.33 tonnes CO, /tonne of crude steel cast for BF-BOF
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https://www.ipcc-nggip.iges.or.jp/efdb/find_ef.php?ipcc_code=2.C.1&ipcc_level=2
https://www.ipcc-nggip.iges.or.jp/efdb/find_ef.php?ipcc_code=2.C.1&ipcc_level=2
https://worldsteel.org/steel-topics/sustainability/sustainability-indicators-2023-report/
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Table A2. Indonesia’s secondary iron and steel companies, and overview of the product
types and CO, emissions

Company

Operating

Growth Sumatera
Industry

Banten Steel

Interworld Steel Mills

Maxifero (Steel)
Industry

Irosteel Works

Budidharma Jakarta

Gunung Garuda

Toyogiri Iron & Steel

Pulogadung Steel
Manufacturing

JSMU - Jakarta Steel

Menengah Utama

Inti General Yaja Steel

Tosan Murni

Asian Profile Indosteel

Djatim Utama Steel

Ispat Indo

Hanil Jaya Metal Works

Jatim Taman Steel Mfg

Barawaja Steel

Medan, North
Sumatra

Banten

Kemayoran,
Jakarta

Banten
West Java

West Java

Bekasi, West Java
Bekasi, West Java

East Jakarta, DKI
Jakarta

West Java

Central Java
Central Java

Surabaya, East
Java

East Java

Sidoarjo, East
Java

Surabaya, East
Java

Sidoarjo and
Gresik, East Java

South Sulawesi

cob*

1989
N/A

1971

N/A

N/A
N/A
1986

1974
N/A

N/A

N/A
N/A

2000
N/A

1976

1975

1973

N/A

Product
types

Steel bars
N/A

Steel bars

N/A

N/A

N/A

HRC
Steel bars

and billets

N/A

N/A

N/A
N/A

Billets and
bars

N/A
N/A
Billet and

rebar

Steel bars
(flat and
round)

Bars, plates,

Production

capacity
(000 tpa)

250

160

150

30

70
255
1380

120

60

410

100
250

48

20

700

216

150

120

Annual CO,
emission
(Kt CO,)

23

16

15

20
95

12

34

10
25

58

20

15

12



% CREA

Production| Annual CO,
. Product : oy
Company coD types capacity emission
yP (000 tpa) (Kt €O,)

Industries and flats

Indonesia Tsingshan ~ Morowali, Central

Stainless Steel Sulawesi N/A N/A 3000 220
Closed

2013 Steel pipe

Hwa Hok Steel Serang, Banten (2024) | and plates >0 >
PT Jakarta Kyoei Steel ﬁz\l/(v)asae:jnulnnduDs}?l'l 1976 Steel bars 110 g.8***
Works (JKSW) & & (2008) and rods '
Jakarta
TOTAL OPERATIONAL ANNUAL CO, EMISSION (KtCO,) 606

*closing year in bracket
** temporarily closed in 2008, resumed operation in 2009, included in the operational calculation for

the emission
*** general estimate from capacity and technology CO, emission factor in Indonesia based on Dewi et

al. (2024), at 1.46 ton CO2/ton of steel for BOF, and 0.08 ton CO,/ton of steel for EAF
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Table A3. Indonesia’s iron and steel cancelled plants, and the CO, estimates

Cancellation Crude steel | Annual CO2
Company ear capacity emission
‘ (000 tpa) (Kt CO,)*

Anshan Iron & South Konawe,
Steel Group Southeast 2015 BOF 5,000 7,300
Corporation Sulawesi

Hebel Bishi Kendal, Central

2015 BOF 3,000 4,380
Steel Group Java ’ ’
Shaanxilron  Ogan
and Steel Komering llir, 2018 BOF 7,500 10,950
Group South Sumatra
Wuhan | E
uhanlron & Jombang, East 2014 EAF 5,000 400

Steel (Wugang) Java

TOTAL 23,030

*general estimate from capacity and technology CO2 emission factor in Indonesia based on Dewi et
al. (2024), at 1.46 ton CO2/ton of steel for BOF, and 0.08 ton CO2/ton of steel for EAF
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