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Abstract

Carbon pricing mechanisms, including carbon taxes and emissions trading systems (ETS), are
essential tools to incentivize greenhouse gas (GHG) reductions and meet climate action targets
outlined under SDG 13. This study addresses the research problem of how carbon pricing
contributes to climate mitigation and the challenges in its implementation across different national
contexts. The research adopts a mixed-method approach, combining secondary data analysis from
the World Bank Carbon Pricing Dashboard, UNFCCC reports, and OECD policy reviews, along
with case studies from 12 countries implementing carbon pricing. Analytical techniques include
comparative analysis, trend evaluation, and policy impact assessment. Key findings reveal that
carbon pricing mechanisms have successfully reduced emissions in several jurisdictions, promoted
clean energy investments, and generated fiscal revenue for climate adaptation programs. However,
challenges remain, including price volatility, incomplete coverage, and social equity concerns. The
core implication is that well-designed carbon pricing policies, integrated with complementary
measures, can accelerate progress toward climate action goals while supporting sustainable

development.

Keywords: carbon pricing, carbon tax, emissions trading system, climate action, SDG 13,

mitigation policy
1. Introduction

Global climate change, driven primarily by anthropogenic greenhouse gas emissions, is one of the
most pressing challenges for sustainable development. SDG 13 emphasizes urgent action to
combat climate change and its impacts. Carbon pricing mechanisms, which assign an economic
cost to carbon emissions, are recognized as market-based solutions to encourage emission

reductions and promote low-carbon technologies (World Bank, 2023).

There are two primary types of carbon pricing:
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1. Carbon Taxes: Direct taxation on CO- emissions or fossil fuel content.

2. Emissions Trading Systems (ETS): Market-based cap-and-trade systems where emission

permits can be bought and sold.

This paper examines the role of carbon pricing in achieving climate action goals, evaluates its
effectiveness in different national contexts, and explores challenges and policy implications for

scaling up carbon pricing globally.
2. Literature Review
2.1 Carbon Pricing and SDG 13

Carbon pricing directly influences GHG emissions by creating financial incentives to reduce
carbon-intensive activities. Studies show that countries with robust carbon pricing have
demonstrated measurable reductions in emissions, aligning with SDG 13 targets (OECD, 2022).
Carbon pricing also generates revenue that can fund renewable energy projects and climate

adaptation initiatives.
2.2 Global Implementation Trends

The World Bank Carbon Pricing Dashboard (2023) reports that over 70 national and 30 sub-
national jurisdictions have implemented carbon pricing mechanisms, covering more than 22% of
global emissions. Europe leads with ETS systems, while countries like Sweden and Canada have

implemented effective carbon taxes.
2.3 Challenges in Carbon Pricing

e Price Volatility: Fluctuations in ETS carbon prices can reduce predictability and

investment security.

o Incomplete Coverage: Many sectors, especially in developing countries, are exempt from

pricing mechanisms.

e Equity Concerns: Carbon pricing may disproportionately affect low-income households

if not accompanied by compensatory measures (UNFCCC, 2022).
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o Political and Institutional Barriers: Resistance from industry and lack of institutional

capacity impede implementation (OECD, 2022).
2.4 Research Gap

While carbon pricing has been studied extensively in high-income countries, less is known about
its impact in developing economies and how pricing mechanisms can be integrated into SDG

reporting frameworks.
2.5 Problem Statement

The absence of uniform design and implementation strategies for carbon pricing reduces its

potential to contribute fully to climate action goals globally.
2.6 Research Questions

1. How effective are carbon pricing mechanisms in reducing emissions across different

national contexts?
2. What challenges hinder the successful implementation of carbon pricing?
3. How can carbon pricing be optimized to support SDG 13 and sustainable development?
3. Research Methodology
3.1 Research Objectives

1. To assess the effectiveness of carbon pricing mechanisms in achieving emission

reductions.
2. To identify barriers and challenges to carbon pricing implementation.
3. To explore strategies to enhance carbon pricing effectiveness in climate policy.
3.2 Research Design
A mixed-method approach was employed, combining:

e Secondary data analysis: World Bank Carbon Pricing Dashboard, UNFCCC reports,
OECD carbon pricing studies.
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e Case studies: 12 countries including Sweden, Germany, Canada, China, South Africa, and

Chile.
3.3 Sample and Sampling Technique
e Sample: National carbon pricing policies, emissions data, and SDG reports.

e Technique: Purposive sampling, selecting countries with active carbon pricing

mechanisms.
3.4 Data Collection Method

Data were collected from international climate databases, national reports, peer-reviewed

literature, and policy briefs.

3.5 Measurement Instruments

Carbon pricing coverage: Share of national emissions subject to pricing.

Price level: Effective price per ton of COx.

Emission reduction impact: Change in emissions over time.

Revenue allocation: Use of carbon pricing revenue for climate action.
3.6 Data Analysis Technique
o Comparative analysis: Across countries and mechanisms.
e Trend analysis: Examining changes in emissions before and after implementation.
o Policy impact assessment: Evaluating alignment with SDG 13 targets.
3.7 Ethical Considerations
All data sources are publicly available; proper citation is provided. No confidential data were used.
4. Data Analysis and Results

4.1 Effectiveness of Carbon Pricing
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e Sweden’s carbon tax, set at $137 per ton in 2022, reduced carbon intensity by 25% since

1990 while maintaining GDP growth.

e The EU ETS reduced industrial emissions by 35% between 2005 and 2021, demonstrating

effectiveness in high-income jurisdictions.

e Chile and South Africa have piloted carbon pricing, achieving initial emission reductions

but limited by coverage gaps.
4.2 Revenue Use and Climate Action

e Revenue from carbon taxes and ETS is often reinvested into renewable energy, public

transportation, and adaptation programs.

o Sweden and Canada use revenue recycling to offset household energy costs, addressing

equity concerns.
4.3 Implementation Challenges

e Price volatility in EU ETS and incomplete sectoral coverage in developing countries limit

overall effectiveness.
o Public and political opposition has delayed implementation in some countries.

o Integration into national SDG reporting remains limited, reducing visibility of carbon

pricing contributions to SDG 13.
5. Findings and Discussion

1. Carbon pricing successfully incentivizes emission reductions when prices are sufficiently

high and mechanisms are comprehensive.
2. Revenue recycling enhances social acceptance and contributes to SDG-related programs.

3. Policy design is critical: coverage, price level, and complementary measures (e.g.,

subsidies for renewables) determine success.

4. Integration with SDG reporting strengthens accountability and demonstrates measurable

contributions to climate action.
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6. Conclusion
6.1 Summary of Findings

Carbon pricing mechanisms, including carbon taxes and ETS, contribute directly to emission
reductions and indirectly to climate adaptation and mitigation funding. Successful implementation

depends on design, coverage, and institutional support.
6.2 Policy Implications
e Adopt carbon pricing schemes with broad coverage and predictable pricing.
e Reinvest revenue into climate adaptation, mitigation, and social equity programs.

o Integrate carbon pricing data into national SDG reporting systems to track contributions to

SDG 13.
6.3 Limitations
e Analysis focuses on 12 countries; global generalization may be limited.
o Reliance on secondary data limits evaluation of local context-specific challenges.
6.4 Future Research
e Assess carbon pricing impacts in low-income and small-island developing states.

o Explore integration of carbon pricing with other market-based mechanisms and SDG

indicators.
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