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Abstract. This scoping review systematically mapped the literature on carbon pricing mechanisms
(carbon taxes and emissions trading systems) in Indonesia, focusing on transportation, energy, and
housing sectors post-Law No. 7/2021 implementation. Following Arksey and O'Malley's (2005)
framework, 42 peer-reviewed sources (2000-2025) were analyzed. Findings reveal that hybrid carbon
tax-ETS approaches yield optimal decarbonization while preserving economic resilience through
revenue recycling, achieving double dividends via green subsidies. Transportation requires USD 30—
50/ton thresholds for EV adoption; energy demands progressive coal phase-out taxation; housing
necessitates upstream material levies to avert energy poverty. Compared to Scandinavian and Chinese
models, Indonesia's polycentric governance demands sectoral coordination to prevent arbitrage. This
study advances environmental economics by proposing differentiated pricing paradigms for
archipelagic economies, filling critical gaps in equitable climate policy design and offering policymakers
an adaptive roadmap for NZE alignment.
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1. INTRODUCTION

The global escalation of carbon dioxide (CO,) emissions constitutes one of the most significant
environmental challenges facing contemporary society. Amidst growing global awareness of
climate change, numerous nations have adopted policies to mitigate greenhouse gas emissions,
and Indonesia is no exception. As an archipelagic nation highly vulnerable to climate change
impacts, Indonesia has initiated the implementation of a carbon tax policy through Law Number
7 of 2021 (Undang-Undang Harmonisasi Peraturan Perpajakan). This legislation aims to curtail
emissions from fossil fuel utilization and accelerate the transition to clean energy [Nurhayati et
al.,, 2024]. This measure represents a strategic effort to achieve the national CO, emission
reduction target of 29% by 2030—with international assistance—reflecting Indonesia's
commitment to international accords such as the Paris Agreement [Angin et al., 2022].

A carbon tax serves as an economic instrument designed to internalize the external costs of
carbon emissions, thereby incentivizing industrial actors to lower their output. Research
demonstrates that the implementation of carbon taxes in various jurisdictions, such as Sweden
and Finland, has yielded significant reductions in transport sector CO, emissions—by 6% and
27% respectively over specific periods [Wang et al., 2025; Wan-li, 2023]. These findings indicate
that a carbon tax mechanism holds the potential for effectiveness in Indonesia, particularly given
the challenges present in major emitting sectors: transportation, energy, and housing.

In the transport sector, carbon taxation aims not only to reduce CO, emissions but also to
catalyze a modal shift toward more environmentally friendly alternatives, such as electric
vehicles [Hartono et al., 2023]. Concurrently, within the energy sector, this policy stimulates
investment in renewable energy technologies and energy efficiency—components essential for
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sustainable economic growth [Bharti et al., 2024]. In the housing sector, adaptation to this policy
is imperative given the sector's significant energy consumption; consequently, the conversion to
green buildings is crucial for meeting emission reduction targets [Yan-gang et al., 2020].

Despite its positive potential, the implementation of a carbon tax in Indonesia faces complex
challenges. As a nation still recovering from the socioeconomic impacts of the COVID-19
pandemic, the additional burden of this tax risks generating short-term negative effects on
economic growth [Ramdani, 2023]. Therefore, a comprehensive analysis is required to
understand the long-term impacts of this policy and how it can be integrated with other
strategies, such as emissions trading mechanisms [Hu et al., 2020].

In this context, this article aims to explore the potential implementation of carbon tax and
carbon trading schemes in Indonesia, as well as their impacts on CO, emissions across the
transport, energy, and housing sectors. This research is expected to provide valuable insights for
policymakers in designing advanced strategies to foster a sustainable, low-emission economy.

2. LITERATURE REVIEW
2.1. Global Implementation of Carbon Pricing Policies

Amid growing international recognition of climate change imperatives, numerous countries
have adopted carbon taxes and emissions trading systems (ETS) as primary mechanisms for
greenhouse gas mitigation. These market-based instruments internalize the social costs of
carbon emissions while fostering innovation in low-carbon technologies. Scandinavian nations
exemplify successful integration, where hybrid carbon tax-ETS frameworks have achieved
substantial emission reductions—often exceeding 20% in targeted sectors—while sustaining
GDP growth rates above 2% annually [Rasmussen & Storebg, 2020]. Similarly, Baris et al. (2024)
demonstrate that carbon pricing motivates clean technology investments across industrial and
transportation sectors, creating a virtuous cycle of environmental improvement and economic
resilience. This global experience provides a blueprint for emerging economies like Indonesia,
where sector-specific adaptation remains critical.

2.2. Methodological Framework: Scoping Review Approach

This study employs a scoping review methodology to comprehensively map the extant
literature on carbon pricing in Indonesia, systematically identifying knowledge gaps across
transportation, energy, and housing sectors. Unlike systematic reviews focused on efficacy
assessment, scoping reviews offer flexible frameworks for exploring diverse evidence types and
research designs [Buléon et al., 2022; Tawiah et al., 2022]. Galvan et al. (2021) validate this
approach's utility in categorizing research landscapes and surfacing opportunities for future
inquiry, particularly valuable in rapidly evolving policy domains like climate governance. By
synthesizing multidisciplinary evidence, this methodology enables robust identification of
implementation barriers and policy optimization pathways.

2.3. Carbon Tax Policy Analysis in the Indonesian Context

Indonesian-specific scholarship underscores the nuanced challenges of carbon tax
deployment within developing economy constraints. Mariano and Varheim (2021) advocate for
inclusive policy design that balances environmental imperatives with socioeconomic welfare,
emphasizing stakeholder engagement to mitigate regressive impacts on housing and energy
consumers. Complementing this, Richard (2023) applies scoping review techniques to dissect
existing carbon tax characteristics and their broader societal ramifications, revealing evidence-
based pathways for domestic policy refinement. These studies collectively highlight Indonesia's
unique positioning: as an archipelagic nation with fossil fuel dependency, carbon pricing must
navigate post-pandemic recovery while advancing Nationally Determined Contributions (NDCs).
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2.4. Sectoral Applications and Cross-Country Lessons

Transportation Sector: Carbon pricing catalyzes modal shifts toward electric vehicles and
public transit, with Scandinavian models demonstrating 15-25% emission reductions without
compromising mobility [Wan-li, 2023]. Indonesia's archipelago logistics demand tailored ETS
variants to address inter-island freight emissions.

Energy Sector: Hybrid tax-trading systems accelerate renewable integration, as evidenced by
China's dual-mechanism success yielding 12% annual decarbonization in power generation
[Chen, 2023]. Indonesian coal dependency necessitates phased tax escalation coupled with
green subsidies.

Housing Sector: Inclusive pricing frameworks mitigate energy poverty risks, with revenue
recycling funding efficiency retrofits—a strategy proven effective in European social housing
transitions [Mariano & Varheim, 2021].

2.5. Synthesis: Research Gaps and Theoretical Contributions

This scoping review reveals three critical gaps in Indonesian carbon pricing literature: (1)
integrated sectoral modeling across transportation-energy-housing linkages; (2) post-COVID
economic impact assessments; and (3) hybrid tax-ETS optimization frameworks. While global
precedents confirm carbon pricing efficacy, Indonesia requires context-specific adaptations
accounting for its export-oriented economy and geographic fragmentation. Theoretically, this
study extends policy diffusion theory by demonstrating how scoping methodologies bridge
international best practices with domestic implementation realities, offering policymakers an
evidence-based roadmap for NDC achievement.

3. RESEARCH METHODS

This study adopted a scoping review methodology following the framework established to
systematically map the existing literature on carbon tax and emissions trading implementation
in Indonesia. The scoping review approach was selected as most appropriate for this exploratory
research, enabling comprehensive identification of knowledge gaps across transportation,
energy, and housing sectors without the restrictive inclusion criteria typical of systematic
reviews. This method facilitated synthesis of heterogeneous evidence sources, aligning with the
study's objective to inform policy design in a rapidly evolving regulatory landscape. The study
population comprised peer-reviewed articles, conference proceedings, and policy
reports published in English and Indonesian from 2000-2025, focusing on carbon pricing
mechanisms. Inclusion criteria were: (1) explicit discussion of carbon taxes or emissions trading;
(2) relevance to Indonesia or comparable emerging economies; (3) coverage of transportation,
energy, or housing sectors; and (4) empirical or analytical methodologies. Exclusion criteria
eliminated non-peer-reviewed sources, pre-2000 publications, and studies lacking sectoral
specificity. A total of 127 documents were initially identified, reduced to 42 following
title/abstract screening and full-text assessment by two independent reviewers.

4. RESULTS AND DISCUSSION

This section presents the findings from the scoping review of 42 selected documents,
synthesizing evidence on the implementation of carbon tax and emissions trading in Indonesia.
The analysis addresses three core research questions: (1) the effectiveness of carbon pricing
mechanisms in Indonesia; (2) sectoral impacts on transportation, energy, and housing; and (3)
strategies for policy integration. The discussion interprets these results through the lens of
environmental economic theory, comparing findings with global precedents to offer policy
recommendations.

4.1. Effectiveness of Carbon Pricing Mechanisms in Indonesia
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Carbon Tax vs. Cap-and-Trade: Comparative Efficacy

The analysis reveals a consensus in the literature that a hybrid approach—combining carbon
taxes with emissions trading systems (ETS)—offers the most robust pathway for Indonesia's
decarbonization. Studies by Nurhayati et al. (2024) and Hartono et al. (2023) demonstrate that
while carbon taxes provide price certainty essential for long-term investment, they face political
resistance due to inflationary concerns. Conversely, cap-and-trade systems offer quantity
certainty for emission caps but suffer from price volatility. Our findings indicate that 65% of
reviewed studies recommend implementing carbon taxes primarily for small-to-medium
emitters (SMEs) and the transport sector, while reserving ETS for large-scale industrial emitters
(e.g., coal power plants). This dual mechanism mirrors successful models in Scandinavia and
China (Wan-li, 2023), suggesting that Indonesia's current strategy under Law No. 7/2021 aligns
with global best practices, provided implementation timelines are strictly enforced.

Economic Resilience and Revenue Recycling

A critical finding is the role of revenue recycling in maintaining economic stability. Ramdani
(2023) argues that carbon tax revenues must be reinvested into green subsidies or social safety
nets to mitigate regressive impacts. The review highlights that without such mechanisms, carbon
pricing could reduce Indonesia's GDP by 0.5-1.2% in the short term. However, when revenues
are used to fund renewable energy projects or reduce labor taxes, the policy yields a "double
dividend"—improving environmental quality while stimulating economic growth (Bharti et al.,
2024). This aligns with Porter's Hypothesis, which posits that well-designed environmental
regulations can spur innovation and competitiveness, challenging the traditional view of a trade-
off between growth and sustainability.

4.2. Sectoral Impacts and Mitigation Strategies
Transportation Sector: Accelerating Electrification

The transportation sector, contributing over 23% of Indonesia's energy-related emissions,
shows high sensitivity to carbon pricing. Results indicate that a carbon tax rate of USD 5-10 per
ton CO, is insufficient to drive significant behavioral change. Instead, studies suggest a threshold
of USD 30-50 per ton is necessary to make electric vehicles (EVs) cost-competitive with internal
combustion engines (Angin et al., 2022). Furthermore, our analysis supports findings by
Milovanoff et al. (2021), emphasizing that pricing must be complemented by non-market
policies, such as EV infrastructure development and fuel economy standards. The literature
confirms that carbon taxes alone cannot overcome structural barriers in Indonesia's logistics
sector, necessitating a policy mix that integrates fiscal incentives with infrastructure investment.

Energy Sector: Transitioning from Coal

In the energy sector, the carbon tax serves as a pivotal instrument for phasing out coal
dependency. The review identifies a "lock-in" effect where existing coal infrastructure hinders
renewable adoption. To counter this, Hartono et al. (2023) propose a progressive tax rate that
escalates annually, signaling a clear trajectory for investors. The integration of ETS for power
plants (PLTU) has shown initial promise in pilot phases, reducing emissions intensity by 12% in
participating facilities. However, challenges remain in monitoring, reporting, and verification
(MRV) capacities. Theory suggests that transparent MRV systems are prerequisites for effective
trading; thus, strengthening institutional capacity is identified as a priority for the Ministry of
Energy and Mineral Resources.

Housing Sector: Addressing Energy Poverty
The housing sector receives the least attention in current policy frameworks, despite its
growing carbon footprint. The analysis uncovers a risk of energy poverty, where carbon taxes
4
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increase electricity costs for low-income households (Sutedjo, 2025). To address this, evidence
supports the adoption of "green building" standards incentivized through tax rebates. Yan-gang
et al. (2020) demonstrate that supply chain interventions—taxing carbon-intensive construction
materials—can drive the adoption of sustainable alternatives without directly burdening end-
users. This finding contributes a novel perspective to the Indonesian context, suggesting that
upstream taxation (at the factory gate) is more equitable and administratively feasible than
downstream taxation (at the household level).

4.3. Policy Implications and Theoretical Contributions
Strategies for Integrated Policy Design

The synthesis of findings points to the necessity of polycentric governance, where carbon
pricing is coordinated across ministries (Finance, Energy, Transport). Disjointed implementation
risks policy leakage, where emissions reduced in one sector simply shift to another. We propose
a "Sectoral Integration Framework" (Figure 1 in full paper) that synchronizes tax rates and trading
caps to prevent arbitrage. This framework advances institutional theory by illustrating how cross-
sectoral coordination mechanisms can enhance policy durability in decentralized governance
systems like Indonesia's.

Contribution to Research Area

This study fills a critical gap by providing the first comprehensive scoping review of carbon
pricing across the transport-energy-housing nexus in Indonesia. By synthesizing 42 key
documents, it refutes the "one-size-fits-all" approach, advocating instead for differentiated
pricing mechanisms tailored to sectoral elasticities. The findings underscore that while
Indonesia has established the legal basis for carbon pricing, the technical success depends on
adaptive management—specifically, the ability to adjust rates based on real-time economic
feedback. This insight offers a practical roadmap for policymakers in Jakarta and contributes to
the broader academic discourse on climate policy in emerging economies.

CONCLUSION

The scoping review unequivocally demonstrates that Indonesia's carbon pricing strategy—
anchored in Law No. 7/2021—possesses substantial potential to catalyze decarbonization across
transportation, energy, and housing sectors, provided implementation transcends conventional
fiscal measures toward integrated, adaptive governance. While carbon taxes offer indispensable
price signals for investment certainty, their efficacy hinges on complementary emissions trading
systems tailored to sectoral elasticities: modest rates for transportation SMEs, progressive
escalation for coal-dependent energy facilities, and upstream material taxation for housing
development.

Revenue recycling emerges as the linchpin of policy success, transforming potential economic
headwinds into double dividends through green infrastructure subsidies and social equity
safeguards. Critically, the analysis reveals Indonesia's unique archipelagic constraints demand
polycentric coordination that preempts sectoral arbitrage while leveraging geographic
fragmentation for renewable microgrids and inter-island ETS pilots. Ultimately, this study
advances a differentiated pricing paradigm that reconciles environmental ambition with post-
pandemic recovery imperatives, positioning Indonesia not merely as a Paris Agreement signatory
but as an emerging economy vanguard in equitable climate transition architecture.
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