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FROM COMMODITY TO CLIMATE STRATEGY

The global ammonia landscape is undergoing a profound transformation. Once limited to agricultural
applications, ammonia is now emerging as a versatile energy carrier for clean power and shipping,
offering potential to decarbonize sectors that are otherwise hard to abate. With demand expected to
triple by mid-century and a growing preference for low-carbon variants, countries with both
production scale and clean energy resources are reassessing their strategic roles. Indonesia, Southeast
Asia’s largest ammonia producer with an extensive industrial base and access to both natural gas and
renewables, is among those preparing to pivot. Through its National Roadmap for Hydrogen and
Ammonia (2025), the country seeks to position itself not only as a climate actor but also as a green
export hub. The question ahead lies not in ambition but in execution.

Picture 1. Low Carbon Amonia Value Chain
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In addition to its strategic and environmental relevance, the transition toward low-carbon ammonia
holds important implications for Indonesia’s corporate resilience. The scale of required investments,
exposure to market and technology risk, and dependency on evolving global policies suggest that this
transition could shape long-term financial health and capital access for key state-linked industrial
players. As such, monitoring these developments is increasingly important not only from an energy
transition lens, but also in understanding the evolving contours of financial and operational risk across
sectors.

BRIDGING THE GAP TO COMMERCIAL VIABILITY

Despite growing momentum, the cost of low-carbon ammonia remains a primary barrier to
commercialization. Conventional grey ammonia, produced from natural gas without carbon capture, is
currently the benchmark, with production costs ranging from USD220 to USD450 per tonne
depending on gas prices. In contrast, blue ammonia incorporating carbon capture and storage (CCS)
carries a 20-30% cost premium, typically landing near USD500 per tonne. Green ammonia, derived
from electrolysis powered by renewable energy, is significantly more expensive, with estimates
ranging between USD900 and USD1,000 per tonne (IEA, 2023).

This cost gap underscores the need for policy support mechanisms such as carbon pricing, tax
incentives, and guaranteed offtake contracts to bridge the competitiveness divide. While long-term
projections anticipate that green ammonia costs could fall below USD500 per tonne by 2030
(BloombergNEF, 2023), early adoption will remain highly sensitive to external market and regulatory
drivers.




PEFINDO '~

CREDIT RATING AGENCY

For project sponsors, these dynamics affect both investment decision-making and access to capital.
High upfront costs raise the bar for project returns and can limit financing options. Investors may
demand higher risk premiums, while lenders could impose tighter covenants, especially if projects lack
clear demand anchors or long-term policy support.

Ammonia Type | Production Method Relative Cost Position
Grey SMR with natural gas Baseline

Blue SMR + CCS +20-30%

Green Electrolysis with renewables 2x—4x

Multiple sources, processed by PEFINDO

BUILDING MOMENTUM

Indonesia’s low-carbon ammonia development is anchored by a network of state-affiliated
institutions spanning the fertilizer, renewable energy, and electricity sectors. These institutions benefit
from decades of operational experience, access to domestic infrastructure, and strong alignment with
government energy and climate objectives.

Fertilizer Sector

In the fertilizer sector, efforts are underway to decarbonize legacy ammonia production assets. This
includes the integration of CCS technologies to enable blue ammonia, as well as pilot-scale
electrolyzer systems powered by renewable energy for green ammonia production. These strategies
aim to extend the life of existing facilities while preparing new-build capacity aligned with low-carbon
fuel demand from international markets.

Renewable Energy Sector

In the renewable energy sector, early-stage pilots are demonstrating the feasibility of geothermal-
powered hydrogen production. Although limited in scale, these initiatives provide critical technical
validation and help to establish operational readiness for future commercial rollouts in high-resource
areas such as Sumatra and Sulawesi.

Electricity Sector

The national electricity utility is also spearheading demand-side readiness through pilot programs in
ammonia co-firing. In collaboration with Japanese technology providers, one coal-fired unit in West
Java has already completed a 10-hour co-firing test with a 20% ammonia blend. Draft regulations are
being reviewed that may mandate ammonia blending in select base-load coal units by 2030. This
creates a potential domestic offtake baseline to support early projects and reduce sole reliance on
export markets.

Together, these sectoral champions are creating a vertically linked ecosystem—where upstream
hydrogen, midstream infrastructure, and downstream ammonia usage are simultaneously advanced.
Such integration not only builds system resilience but also enhances credibility with investors, buyers,
and regulators alike.

Project Type Offshore Partner

Green Ammonia Initiative from Aceh (GAIA) Hybrid Toyo Engineering, ITOCHU
Masela Blue Ammonia Blue Ammonia Inpex

Garuda Hidrogen Hijau Green Ammonia ACWA

Green Ammonia Sulut Green Ammonia TEPCO

Ammonia co-firing in coal power Co-firing coal power [HI
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Multiple source, process by PEFINDO

NAVIGATING FINANCIAL EXPOSURE

Behind Indonesia’s low-carbon ammonia ambition lies a formidable financial equation. Green and
blue ammonia production, particularly when tied to frontier technologies such as electrolyzers and
carbon capture, demands sizable upfront capital, patient financing, and disciplined execution. These
projects typically carry a long lead time before reaching commercial operation, implying a significant
delay between capital outflow and revenue realization.

This capital intensity creates balance sheet pressure, especially for sponsors that raise debt at the
corporate level. Without strong project finance structuring, rising financial leverage, deteriorating
interest coverage, and negative free cash flow profiles may emerge. This is particularly relevant for
entities with multiple mandates or ongoing diversification programs in other energy segments.

Delays in project execution or failure to secure binding offtake could compound risks. These risks are
magnified in the absence of clear carbon pricing or enforceable mandates. As such, investors are
increasingly focused on the project’s risk-return profile under multiple demand and policy scenarios.
The ability to access blended finance structures, including concessional loans and export credit
agency support, has become central to project viability.

SCENARIO - STRATEGIC TRAJECTORIES

Given this complex landscape, outcomes will vary significantly depending on market evolution, project
discipline, and policy clarity. The strategic and financial outlook for the low-carbon ammonia sector is
best viewed through a scenario lens:

Optimistic Scenario

Indonesia successfully captures the global demand surge. Long-term offtake agreements are secured,
providing stable revenue visibility. Domestic co-firing regulations are enacted, expanding internal
ammonia use. Construction progresses with only minor delays, and projects start generating positive
cash flows within two years of commissioning. Initial debt burdens are absorbed by growing revenues,
and institutions emerge financially stronger, with enhanced strategic flexibility and diversified income.

In this environment, Indonesia is seen as a reliable supplier in the low-carbon fuel transition, elevating
its regional influence. This scenario also supports broader fiscal objectives, as green ammonia exports
help narrow the current account gap and create downstream manufacturing jobs.

Moderate Scenario

The transition advances, but more gradually. Some offtake deals materialize, while others are delayed
due to buyer caution or competing technologies (e.g. synthetic methanol, e-fuels). A few domestic
electricities adopt co-firing, but full regulatory mandates are slow to arrive. Construction experiences
moderate delays, and some budget slippages occur due to supply chain disruptions. Projects
eventually become operational, but margins are compressed, and cash flow contributions are modest.

Financially, institutions maintain stability but face tighter headroom. Expansion plans are reconsidered
or delayed. Management focuses on efficiency improvements, phasing investment, and seeking
interim support (e.g. carbon credits, tax breaks). This scenario preserves credit stability, though the
benefits of diversification take longer to materialize.

Stressed Scenario

Market conditions deteriorate. Global demand for low-carbon ammonia remains limited, or
Indonesia’s rivals (e.g. Australia, the Middle East) secure earlier contracts with lower costs. At the same
time, execution challenges mount—permitting delays, cost overruns, or technical setbacks in CCS
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retrofits. Policy support weakens, and co-firing initiatives stall amid political shifts or competing
interests.

Projects that have already commenced construction find it difficult to meet repayment obligations.
Institutions must either defer other capex plans, restructure liabilities, or seek fiscal support. Strategic
credibility is eroded, and sector-wide sentiment turns cautious. This outcome reinforces the
importance of prudent capital planning and the need to avoid overextension based on unproven
assumptions.

WHAT TO WATCH
To assess which trajectory is unfolding, several leading indicators warrant close attention:
¢ Final Investment Decision (FID) Trends: A steady pace of FID announcements (with EPC
tenders and financial close) reflects market confidence.
o Offtake Conversion: The ratio of signed MoUs that translate into binding contracts with
creditworthy buyers is a key commercial litmus test.
¢ Policy Movement: Issuance of implementing regulations, carbon credit mechanisms, or fuel
blending mandates indicates regulatory alignment.
o Execution Progress: On-budget and on-schedule construction milestones help manage
financial stress and reinforce credibility.

From a market surveillance standpoint, stakeholders—lenders, investors, policymakers—must
integrate these signals into their forward-looking assessments. Early intervention or recalibration is
possible if trends indicate deviation from the base case.

CONCLUSION - STRATEGIC PROMISE, EXECUTION IMPERATIVE

Indonesia’s low-carbon ammonia transition is a defining test of its ability to translate climate
commitments into scalable industrial capability. The foundational assets are in place: resource
potential, institutional anchors, and geopolitical proximity to demand centres.

Yet success is not guaranteed. It will hinge on the agility of institutions to align investment with
market signals, the resolve of policymakers to provide clear and enduring support, and the discipline
of developers to manage execution risk. For stakeholders involved, it is imperative to remain
vigilant—monitoring signals, managing exposure, and continuously refining strategy.

Ultimately, those who navigate this complex terrain with foresight and adaptability may find
themselves not only contributing to global decarbonization but also unlocking new dimensions of
national economic resilience and corporate endurance.
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DISCLAIMER

The rating contained in this report or publication is the opinion of PT Pemeringkat Efek Indonesia (PEFINDO) given based on the rating result on the date the rating
was made. The rating is a forward-looking opinion regarding the rated party’s capability to meet its financial obligations fully and on time, based on assumptions
made at the time of rating. The rating is not a recommendation for investors to make investment decisions (whether the decision is to buy, sell, or hold any debt
securities based on or related to the rating or other investment decisions) and/or an opinion on the fairness value of debt securities and/or the value of the entity
assigned a rating by PEFINDO. All the data and information needed in the rating process are obtained from the party requesting the rating, which are considered
reliable in conveying the accuracy and correctness of the data and information, as well as from other sources deemed reliable. PEFINDO does not conduct audits,
due diligence, or independent verifications of every information and data received and used as basis in the rating process. PEFINDO does not take any responsibility
for the truth, completeness, timeliness, and accuracy of the information and data referred to. The accuracy and correctness of the information and data are fully the
responsibility of the parties providing them. PEFINDO and every of its member of the Board of Directors, Commissioners, Shareholders and Employees are not
responsible to any party for losses, costs and expenses suffered or that arise as a result of the use of the contents and/or information in this rating report or
publication, either directly or indirectly. PEFINDO generally receives fees for its rating services from parties who request the ratings, and PEFINDO discloses its rating
fees prior to the rating assignment. PEFINDO has a commitment in the form of policies and procedures to maintain objectivity, integrity, and independence in the
rating process. PEFINDO also has a “Code of Conduct” to avoid conflicts of interest in the rating process. Ratings may change in the future due to events that were
not anticipated at the time they were first assigned. PEFINDO has the right to withdraw ratings if the data and information received are determined to be inadequate
and/or the rated company does not fulfill its obligations to PEFINDO. For ratings that received approval for publication from the rated party, PEFINDO has the right
to publish the ratings and analysis in its reports or publication, and publish the results of the review of the published ratings, both periodically and specifically in case
there are material facts or important events that could affect the previous ratings. Reproduction of the contents of this publication, in full or in part, requires written
approval from PEFINDO. PEFINDO is not responsible for publications by other parties of contents related to the ratings given by PEFINDO.



