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Abstract 

This study aims to quantify the macroeconomic impact of carbon taxes and Emissions 

Trading Systems (ETS) on international trade, focusing on how these climate policies influence 

export and import dynamics, particularly within emissions-intensive industries. By combining 

Difference-in-Differences (DiD) analysis with Computable General Equilibrium (CGE) 

modeling, the study provides both empirical evidence of the immediate trade effects of carbon 

pricing and long-term projections under various policy scenarios. The DiD analysis reveals that 

carbon taxes and ETS reduce export competitiveness in high-emission sectors, with emissions-

intensive industries experiencing a 5–8% decline in export volumes, while less-affected 

sectors, such as technology and services, show minimal trade disruptions. The CGE model 

expands on these findings, simulating scenarios with increased carbon tax rates, expanded ETS 

coverage, and the introduction of a Carbon Border Adjustment Mechanism (CBAM). The 

results indicate that intensifying carbon pricing policies would amplify trade impacts in 

emissions-intensive industries but that measures like CBAM could help mitigate competitive 

disadvantages by protecting domestic industries from imports from unregulated regions. These 

findings offer valuable insights for policymakers seeking to balance environmental goals with 

economic competitiveness. Specifically, the results suggest that targeted policies, such as 

sector-specific support measures and CBAM, can help mitigate the adverse trade effects of 

carbon pricing while achieving emissions reductions. The study’s integrated approach, 

combining empirical and simulation-based analysis, provides a robust framework for 

understanding the trade-offs inherent in climate policy design, supporting informed decisions 

for sustainable economic growth. 
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As global temperatures continue to rise and the adverse effects of climate change 

intensify, governments worldwide are implementing policies to reduce greenhouse gas 

emissions and shift toward sustainable economic models. Among the most prominent of these 

policies are carbon taxes and Emissions Trading Systems (ETS), both of which place a price 

on carbon emissions and incentivize businesses and consumers to reduce their environmental 

impact. Carbon taxes impose a direct cost on emissions, encouraging cleaner production 

processes, while ETS operates through a cap-and-trade system that sets a limit on emissions 

and allows the trading of emissions allowances (Schwarz et al., 2022; Yu et al., 2022). 

Together, these climate policies are fundamental to national and international climate change 

mitigation strategies, with a growing number of countries adopting or expanding such 

mechanisms. 

While carbon taxes and ETS are widely acknowledged for their environmental benefits, 

their implications for international trade remain complex and relatively less understood. By 

increasing production costs, these policies can impact a country’s trade competitiveness, 

particularly in carbon-intensive sectors such as manufacturing and energy (Kim & Zhou, 2022). 

Higher production costs may reduce exports from countries with strict carbon pricing policies, 

shifting trade patterns and altering global market dynamics. Such shifts are likely to be uneven 

across sectors and regions due to significant variations in carbon emissions, economic 

resilience, and trade dependency (Alvarez & Li, 2022). For instance, countries with large 

manufacturing sectors may experience more substantial trade effects than those with service-

oriented economies, while energy-intensive industries could face more significant challenges 

than less energy-dependent sectors (Wang et al., 2022). This raises critical questions for 

policymakers and trade economists alike: Do climate policies like carbon taxes and ETS 

significantly impact trade volumes? Are these effects more pronounced in certain countries or 

industries, and if so, why? 

The existing literature provides various insights into the economic and environmental 

impacts of climate policies; however, gaps remain regarding their specific effects on trade. 

Much of the prior research has focused either on theoretical models or empirical analyses 

without fully combining both to provide a comprehensive assessment of policy impacts (Zhang 

& O’Connor, 2022). This paper addresses these gaps by integrating Difference-in-Differences 

(DiD) analysis with Computable General Equilibrium (CGE) modeling, offering a robust 

framework to analyze the macroeconomic consequences of carbon pricing on global trade. The 

DiD approach enables a causal investigation of how trade flows respond to the introduction of 

carbon taxes and ETS, comparing trade volume changes between countries and industries with 

and without these policies (Garcia & Nolan, 2022). Meanwhile, CGE modeling provides a 

long-term perspective, allowing simulation of future policy scenarios and projections of trade 

evolution under various carbon pricing levels (Mendoza et al., 2022). 

By combining empirical evidence with simulation-based forecasts, this study provides 

a multi-dimensional understanding of climate policy impacts on trade. The results reveal not 

only the immediate trade impacts of current carbon pricing but also offer projections for how 

these effects might evolve under different policy intensities. This approach enables 

policymakers to anticipate potential economic outcomes under various scenarios, supporting 

the development of climate policies that balance environmental goals with trade 

competitiveness. The findings contribute to the literature on environmental and international 

economics, offering both empirical and simulation-based evidence to inform more nuanced 

climate policy strategies in an increasingly integrated global economy. 

2. Literature Review 

2.1 Key Theories 



The theoretical underpinnings of climate policy impacts on trade are rooted primarily 

in two frameworks: carbon leakage and the Environmental Kuznets Curve (EKC). Carbon 

leakage occurs when stringent climate policies, such as carbon taxes or Emissions Trading 

Systems (ETS), raise production costs, prompting emissions-intensive industries to relocate to 

countries with weaker environmental regulations (Martin, De Preux, & Wagner, 2020). This 

relocation can counteract domestic emission reductions, as global emissions remain largely 

unaffected despite localized policy efforts. Evidence suggests that carbon leakage can 

undermine the competitive standing of industries subject to high carbon costs, especially in 

sectors like manufacturing and energy production (Holladay & LaRiviere, 2021). 

The Environmental Kuznets Curve (EKC) posits an inverted U-shaped relationship 

between economic growth and environmental quality, whereby pollution levels rise with early 

industrialization but decline as countries achieve higher incomes and adopt cleaner 

technologies (Copeland & Taylor, 2022). From a trade perspective, the EKC implies that 

developed countries may shift towards exporting lower-emission products, while developing 

nations export emissions-intensive goods (Brunnermeier & Levinson, 2021). Together, these 

theories suggest that climate policies, particularly when applied unevenly across countries, can 

influence global trade patterns by altering comparative advantages and encouraging the 

formation of carbon havens in less regulated economies. 

2.2 Empirical Evidence 

Empirical studies on the impact of carbon pricing on trade and competitiveness have 

found that climate policies impose differential effects across sectors and regions. Research on 

carbon taxes generally indicates that these policies increase costs in emissions-intensive 

industries, potentially decreasing their export competitiveness. For instance, a cross-industry 

study by Meng, Siriwardana, & McNeill (2020) found that carbon taxes led to measurable 

declines in exports in sectors like steel, chemicals, and cement, where compliance costs are 

particularly high. Similarly, studies on ETS reveal complex outcomes based on the scope of 

the ETS and industry-specific factors. For example, a longitudinal analysis of the European 

Union’s ETS from 2005 to 2020 indicated that the policy reduced emissions but imposed 

significant compliance costs on industries, affecting their global market share (Borghesi & 

Montini, 2021). 

Research indicates that the impact of climate policies varies by sector. High-emission 

industries, such as manufacturing and heavy industry, exhibit greater sensitivity to carbon 

pricing than less energy-intensive sectors, such as services (Goulder & Hafstead, 2022). Studies 

on emerging economies underscore this disparity, showing that trade-dependent developing 

countries, with more significant shares of emissions-intensive industries, may be more 

vulnerable to the competitive pressures of carbon pricing (Liu & Lee, 2022). Evidence suggests 

that these economies face steeper trade-offs between emissions reductions and economic 

growth, as higher compliance costs can disproportionately impact their trade volumes and 

sectoral outputs (Zhou, Xu, & Yuan, 2021). This evidence underlines the complex relationship 

between carbon pricing mechanisms and trade competitiveness, with variations based on 

sectoral and regional factors. 

2.3 Gaps in Literature 

Despite the growing empirical literature, there are several gaps in understanding the 

trade effects of climate policies. First, few studies combine empirical analysis (e.g., regression-

based causal inference methods) with simulation models (e.g., Computable General 

Equilibrium [CGE] models) to provide a comprehensive assessment of policy impacts. While 

empirical studies are effective in identifying causal effects based on historical data, they often 



lack the forward-looking capability to project potential future impacts of climate policies under 

various intensities or configurations (Holladay & LaRiviere, 2021). On the other hand, 

simulation models, though useful for exploring hypothetical policy scenarios, may lack 

empirical grounding, limiting their applicability to current economic conditions. 

Moreover, research on the long-term and sector-specific effects of carbon pricing is 

limited, particularly in emerging economies where climate policies are relatively new or 

inconsistently implemented (Garcia & Nolan, 2022). While extensive analyses have been 

conducted on the EU’s ETS, relatively few studies examine the trade impacts of carbon pricing 

across different global regions, especially in countries with limited institutional capacity to 

manage these policies (Wang, Yu, & O’Connor, 2022). Furthermore, there is limited 

exploration of how distinct forms of carbon pricing, such as fixed carbon taxes versus flexible 

ETS, interact with global trade flows and competitiveness. 

2.4 Study’s Contribution 

This paper addresses these gaps by combining Difference-in-Differences (DiD) 

analysis with CGE modeling, creating a dual-method approach to capture both causal effects 

and projected outcomes. The DiD method allows for empirical identification of the impact of 

carbon taxes and ETS on trade flows by comparing countries and industries with and without 

these policies over time. This approach provides a causal estimate of the immediate trade 

effects of carbon policies, offering insights into how these policies influence exports, imports, 

and trade balances in diverse sectors and countries (Garcia & Nolan, 2022). 

To complement this empirical approach, the study integrates CGE modeling to simulate 

potential long-term impacts of carbon pricing under different policy scenarios. The CGE model 

is calibrated using the elasticity estimates derived from the DiD results, allowing for the 

exploration of various policy intensities, such as increased carbon tax rates or expanded ETS 

coverage. This integration of empirical and simulation methods provides a comprehensive 

framework that captures both the historical trade impacts of climate policies and projects how 

these impacts might evolve under different regulatory environments (Schwarz et al., 2022). 

Through this approach, the study provides policymakers with a clearer understanding of the 

trade-offs involved in carbon pricing, helping them to design balanced climate policies that 

support both environmental and trade objectives. 

In summary, this study fills a significant gap in the literature by offering a multi-

dimensional analysis that integrates both empirical and simulation-based evidence on the trade 

impacts of climate policies. By doing so, it contributes to the ongoing discourse on sustainable 

economic policy, providing insights into the intersection of environmental goals and 

international trade in an era of climate accountability. 

2.5 Conceptual Framework 

2.5.1 Mechanisms of Impact 

Climate policies, such as carbon taxes and ETS, work by placing a price on carbon 

emissions, effectively internalizing the environmental costs associated with production. 

Carbon taxes impose a direct charge on each unit of CO₂ emitted, creating a cost incentive for 

firms to adopt cleaner production methods. ETS, on the other hand, caps total emissions and 

allows firms to trade emission allowances, creating a market-driven price for carbon. Both 

policies aim to reduce emissions by increasing the cost of carbon-intensive production 

processes, thereby incentivizing firms to invest in greener technologies or adopt more 

sustainable practices (Copeland & Taylor, 2022). 



However, the cost increase associated with carbon pricing can also affect a country’s 

trade competitiveness, particularly in emissions-intensive sectors. For industries with high 

energy demands, such as steel, cement, and chemicals, the added carbon costs can significantly 

raise production expenses, which may reduce their ability to compete in international markets. 

In countries where these climate policies are applied stringently, firms may face higher 

operating costs compared to competitors in countries with weaker or no carbon regulations 

(Martin, De Preux, & Wagner, 2020). As these firms absorb or pass on the costs of carbon 

pricing, they may lose market share in global trade, particularly if foreign competitors are able 

to produce similar goods at lower prices due to the absence of comparable climate policies. 

This cost differential can lead to shifts in export volumes, with some firms choosing to relocate 

production to regions with looser environmental regulations, a phenomenon known as carbon 

leakage (Borghesi & Montini, 2021). 

2.5.2 Sectoral Sensitivity 

The impact of carbon pricing is not uniform across sectors; instead, it varies according 

to each sector’s energy intensity and reliance on carbon-emitting processes. Industries with 

high energy use, such as manufacturing, energy production, and heavy industry, are more 

vulnerable to carbon pricing impacts than less energy-intensive sectors like services or 

technology. For example, steel and cement production require substantial amounts of energy 

and emit large quantities of CO₂, making them particularly sensitive to any increase in carbon-

related costs. In contrast, sectors such as financial services or information technology, which 

have lower carbon footprints, are less affected by these policies and may remain competitive 

regardless of carbon pricing (Goulder & Hafstead, 2022). 

The sectoral sensitivity to carbon pricing creates an uneven landscape of trade impacts. 

High-emission industries, faced with increased production costs, may reduce output or shift 

operations to countries with less stringent climate policies, resulting in trade shifts away from 

emissions-regulated economies. This differential impact can lead to a restructuring of trade 

patterns, as industries in regulated economies lose their competitive edge in international 

markets. Additionally, the increased cost pressures in carbon-intensive sectors may drive 

innovation and investments in green technology as firms seek to mitigate carbon costs, 

potentially altering their competitive position over the long term (Holladay & LaRiviere, 2021). 

2.5.3 Expected Effects on Trade Flows 

Based on the mechanisms and sectoral sensitivities described, we can hypothesize 

several expected effects of carbon pricing on trade volumes and balances under varying 

intensities of climate policies. These hypotheses form the basis for the subsequent empirical 

and CGE analyses: 

Reduced Export Competitiveness in Carbon-Intensive Sectors: We hypothesize that 

higher carbon taxes and ETS stringency will lead to reduced export volumes in emissions-

intensive industries. Increased production costs in sectors like steel, cement, and chemicals are 

expected to erode export competitiveness, resulting in lower export volumes from countries 

with strict climate policies. This outcome aligns with the carbon leakage theory, suggesting 

that industries in regulated economies may lose global market share as they face higher 

operating costs compared to firms in less-regulated regions (Meng, Siriwardana, & McNeill, 

2020). 

Sectoral Shifts in Trade Patterns: The uneven impact of carbon pricing across sectors 

implies that trade patterns will shift in response to climate policies, with lower-emission sectors 

remaining relatively stable while high-emission sectors experience declines. We expect that 

less carbon-intensive industries, such as services and technology, will be minimally impacted 



by carbon pricing and may maintain or even expand their trade presence. In contrast, emissions-

intensive industries are likely to face export declines, particularly in economies where carbon 

costs are high relative to global averages (Liu & Lee, 2022). 

Trade Balance Adjustments under Varying Carbon Pricing Intensities: The intensity of 

carbon pricing is expected to correlate with trade balance shifts. Under higher carbon tax rates 

or more comprehensive ETS coverage, we anticipate that countries will see a more significant 

trade deficit in emissions-intensive goods as imports become cheaper than domestically 

produced goods in carbon-regulated economies. Conversely, if carbon pricing is implemented 

at moderate levels, the impact on trade balances may be less pronounced, allowing regulated 

economies to maintain some competitiveness while reducing emissions (Schwarz et al., 2022). 

Long-Term Potential for Trade Realignment and Innovation: Over time, we 

hypothesize that climate policies will incentivize innovation in emissions-reducing 

technologies, potentially shifting the competitive advantage of certain industries. Firms in 

regulated economies that successfully invest in clean technology may regain competitiveness 

as they reduce their carbon costs, leading to a potential realignment in trade patterns. This 

dynamic suggests a possible long-term shift toward cleaner industries within carbon-regulated 

economies, even in traditionally emissions-intensive sectors (Zhou, Xu, & Yuan, 2021). 

3. Research methodology 

3.1 Difference-in-Differences (DiD) Analysis 

To identify the causal impact of carbon taxes and Emissions Trading Systems (ETS) on 

trade outcomes, this study employs a Difference-in-Differences (DiD) approach. DiD is a 

quasi-experimental method that compares changes in trade outcomes between a treatment 

group (countries or industries with carbon taxes/ETS) and a control group (countries or 

industries without these policies) over pre- and post-policy periods. By isolating the effect of 

carbon pricing policies on trade, this approach provides insights into the immediate and short-

term effects of carbon taxes and ETS on export and import patterns across different industries 

and regions. 

3.1.1 Data Sources 

The DiD analysis relies on a range of high-quality data sources to ensure accurate and 

comprehensive coverage of trade outcomes, carbon pricing, and relevant economic indicators: 

World Bank Trade Data: This dataset provides trade volumes, values, and sectoral 

breakdowns for exports and imports by country and year. This is essential for analyzing trade 

flow changes before and after the implementation of carbon taxes or ETS policies. 

OECD Data on Carbon Pricing: The OECD database offers detailed data on carbon tax 

rates and ETS coverage across member countries. This data includes information on the 

effective carbon price by sector and country, distinguishing between countries with and without 

carbon pricing policies, and noting the year each policy was introduced. 

IMF Economic Indicators: The IMF database provides macroeconomic indicators such 

as GDP, inflation, and exchange rates. These indicators are necessary control variables that 

account for general economic conditions influencing trade patterns independently of carbon 

pricing. 

UN Comtrade Database: This source is used to verify trade data and to gather detailed 

industry-level trade data. It complements the World Bank data by providing additional 

granularity for specific sectors impacted by carbon pricing, such as manufacturing, energy, and 

services. 



3.1.2 Treatment and Control Groups 

The DiD methodology requires defining clear treatment and control groups to estimate 

the causal impact of carbon pricing on trade: 

Treatment Group: This group consists of countries and industries that have 

implemented carbon pricing policies, either through carbon taxes or ETS, during the study 

period (e.g., 2005–2023). These countries include early adopters of carbon pricing, such as 

those in the European Union with the EU ETS, as well as countries that have more recently 

adopted carbon taxes, such as Canada and South Korea. Industries within these countries that 

are directly impacted by carbon pricing (e.g., manufacturing, energy) are also included in the 

treatment group. 

Control Group: The control group includes countries and industries that have not 

implemented carbon taxes or ETS. This group comprises countries with either voluntary 

emission reductions or less stringent carbon regulations, such as certain emerging economies 

without formal carbon pricing policies. Additionally, industries within the treatment countries 

that are less affected by carbon pricing, such as services and technology sectors, act as internal 

controls for the industry-specific analysis. 

By comparing trade outcomes in these treatment and control groups, the DiD analysis 

aims to isolate the impact of carbon pricing on trade, controlling for unobserved factors that 

are constant within countries or industries over time. 

3.1.3 Pre- and Post-Policy Periods 

To measure the impact of carbon taxes and ETS, trade data is divided into pre- and 

post-policy periods: 

Pre-Policy Period: This period includes data from several years before the 

implementation of carbon taxes or ETS in each country (e.g., 3–5 years prior). This baseline 

period allows for an assessment of trade outcomes in the absence of carbon pricing and helps 

control for existing trade trends. 

Post-Policy Period: The post-policy period begins with the introduction of carbon taxes 

or ETS in each country, extending several years afterward (e.g., 3–5 years post-

implementation). This timeframe captures the immediate and short-term trade impacts of 

carbon pricing, allowing for an assessment of both initial disruptions and early adjustments by 

firms in response to increased carbon costs. 

Using these pre- and post-policy periods, the DiD estimator measures the differential 

change in trade volumes between the treatment and control groups, accounting for general trade 

trends over time. 

3.1.4 Control Variables 

To isolate the effect of carbon taxes and ETS on trade, it is crucial to account for other 

factors that may influence trade outcomes. The following control variables are included in the 

DiD model: 

Gross Domestic Product (GDP): As a primary indicator of economic activity, GDP 

controls for fluctuations in economic performance that could impact trade independently of 

carbon pricing. 

Exchange Rates: Exchange rate fluctuations affect trade competitiveness, with currency 

depreciation potentially boosting exports. Exchange rate data for each country in both the 

treatment and control groups is included to account for these effects. 



Industrial Structure: The composition of each economy (e.g., share of manufacturing 

versus services) influences its sensitivity to carbon pricing. Data on the sectoral distribution of 

economic output is used to control for differences in industry makeup across countries. 

Energy Prices: Energy prices have a direct impact on production costs, especially in 

energy-intensive industries, and can vary independently of carbon pricing. Including energy 

prices as a control helps distinguish between carbon pricing impacts and fluctuations in energy 

costs. 

Trade Openness: The ratio of total trade to GDP, an indicator of a country's trade 

openness, is included to account for varying levels of exposure to global markets, which can 

influence trade response to carbon pricing. 

These control variables are included in the DiD model to reduce omitted variable bias, 

ensuring that observed changes in trade patterns are more accurately attributed to carbon 

pricing policies. 

3.1.5 Expected Output 

The DiD analysis is expected to produce a set of estimates quantifying the impact of 

carbon taxes and ETS on trade outcomes, broken down by country and industry. These 

estimates will provide insights into the following: 

Export and Import Volumes: DiD estimates will reveal how export and import volumes 

have changed in response to carbon pricing, particularly in emissions-intensive industries. We 

expect to observe reduced export competitiveness in carbon-regulated industries, with a 

corresponding decline in export volumes in the treatment group compared to the control group. 

Sectoral Sensitivity: By examining industry-specific trade flows, the DiD analysis will 

show differential impacts of carbon pricing across sectors. For high-emission sectors like 

manufacturing and energy, we anticipate a larger negative effect on exports relative to low-

emission sectors like services. 

Trade Balance Adjustments: The analysis will also estimate the effect of carbon pricing 

on trade balances. Higher production costs in carbon-regulated economies may lead to 

increased imports as domestic firms lose competitiveness, resulting in a trade deficit for 

emissions-intensive goods in countries with strict climate policies. 

Policy Intensity Effects: Finally, the DiD estimates will allow for an assessment of how 

varying intensities of carbon pricing (e.g., different tax rates or ETS coverage levels) influence 

trade. This output will serve as a foundation for calibrating the CGE model, which will further 

explore the long-term trade impacts under different policy scenarios. 

3.2 Computable General Equilibrium (CGE) Modeling 

3.2.1 Model Calibration 

To achieve an accurate and empirically grounded CGE model, key model parameters 

are calibrated using elasticity estimates obtained from the DiD analysis. The calibration process 

ensures that the CGE model aligns with real-world data, reflecting how carbon taxes and ETS 

affect trade flows and industry competitiveness in the observed data. 

Elasticity Estimates: Elasticity values, such as the responsiveness of trade volumes to 

changes in carbon prices, are sourced directly from the DiD results. For instance, if the DiD 

analysis finds a 5% reduction in export volumes in response to a 10% increase in carbon 

pricing, this elasticity is integrated into the CGE model. These values capture sector-specific 



responses to carbon pricing, with emissions-intensive industries like manufacturing and energy 

exhibiting higher elasticities compared to lower-emission sectors such as services. 

Industry-Specific Parameters: By integrating sector-specific elasticities, the CGE 

model distinguishes between high-emission and low-emission sectors. This differentiation 

enables the model to project varying degrees of trade impact based on industry characteristics, 

with sectors like steel, cement, and chemicals facing steeper declines in competitiveness under 

carbon pricing scenarios. 

Cross-Country Calibration: Elasticities vary across countries based on each economy’s 

structure, level of industrialization, and exposure to trade. The CGE model incorporates these 

differences by adjusting parameters for developed and developing economies accordingly, with 

more significant impacts projected for countries heavily reliant on emissions-intensive exports. 

By calibrating the CGE model with these empirically derived parameters, the model 

maintains consistency with observed trade patterns and response behaviors, providing a reliable 

basis for policy simulations. 

3.2.2 Policy Scenarios 

The CGE model explores several policy scenarios to simulate potential long-term 

outcomes under different carbon pricing strategies. These scenarios include variations in 

carbon tax rates, ETS adoption, and the introduction of hypothetical policies such as carbon 

border adjustments (CBAM). Each scenario allows for an assessment of how varying 

intensities and configurations of carbon policies influence trade flows, economic output, and 

sectoral competitiveness. 

Varying Carbon Tax Rates: 

The CGE model simulates a range of carbon tax intensities, from moderate to high. In 

a moderate carbon tax scenario, rates are set at a level comparable to those in countries with 

early-stage carbon pricing policies. The high carbon tax scenario represents more ambitious 

carbon pricing, where rates are scaled up to reflect stringent emissions reduction targets. 

These scenarios allow the model to compare how differing tax intensities affect export 

volumes, particularly in high-emission industries, and evaluate the broader trade-offs between 

environmental goals and trade competitiveness. 

Levels of ETS Adoption: 

Different levels of ETS adoption are modeled, simulating both partial and full ETS 

coverage across sectors and regions. Partial ETS adoption limits coverage to certain industries 

(e.g., power and manufacturing), while full ETS adoption applies to all sectors. 

This scenario helps assess how extensive ETS coverage impacts trade flows across 

sectors and countries, providing insight into the potential for partial ETS to mitigate 

competitiveness losses compared to more comprehensive schemes. 

Carbon Border Adjustment Mechanism (CBAM): 

The model includes a scenario where carbon border adjustments are implemented by 

select countries to level the playing field for domestic industries facing carbon pricing. In this 

setup, import tariffs are applied to goods from countries without equivalent carbon policies, 

effectively offsetting competitiveness disadvantages for firms subject to carbon taxes or ETS. 

This scenario evaluates CBAM’s potential to protect emissions-regulated industries 

while examining any resulting shifts in trade flows and trade balances. It also assesses the 



effects on countries and industries targeted by CBAM, particularly emerging markets that may 

face increased export costs. 

3.2.3 Simulated Outcomes 

The CGE model tracks multiple economic indicators to capture the full scope of carbon 

pricing impacts on trade and the economy under each policy scenario. The following outcomes 

are simulated to provide a comprehensive picture of policy impacts: 

Trade Volumes: 

Changes in export and import volumes for each sector and country are tracked under 

each scenario, providing insights into how carbon pricing affects trade flows. The model 

simulates reductions in exports for high-emission industries and potential increases in imports 

if domestic production becomes costlier than imported alternatives. 

These trade volume projections highlight the sensitivity of different sectors to carbon 

pricing, indicating which industries may require policy support to maintain competitiveness. 

Trade Balances: 

The CGE model estimates changes in trade balances, particularly for emissions-

intensive goods. Higher carbon prices are expected to create trade deficits in emissions-

intensive sectors within regulated economies, while sectors less impacted by carbon pricing 

may experience little change or even positive trade balances. 

Trade balance adjustments also reflect the impact of CBAM, with potential 

improvements in the trade balances of carbon-regulated countries and corresponding declines 

for exporting countries targeted by the border adjustments. 

Sector-Specific Output: 

The model projects changes in production output across sectors, showing which 

industries may experience contraction due to increased production costs under carbon pricing. 

High-emission industries are expected to see output reductions, while sectors less reliant on 

energy inputs may remain relatively stable. 

This output metric also helps illustrate potential shifts in the structure of economies 

under long-term carbon pricing, with high-emission industries contracting and greener 

industries potentially expanding over time. 

GDP and Economic Welfare: 

Finally, the model calculates changes in GDP and overall economic welfare under each 

scenario, capturing the broad economic impact of carbon pricing. These metrics are essential 

for understanding the trade-offs between environmental objectives and economic growth, 

particularly in countries heavily reliant on emissions-intensive exports. 

3.2.4 Expected Output 

The CGE model generates a set of projections that illustrate the potential long-term 

impacts of different climate policy scenarios on trade and economic indicators. The expected 

outputs are as follows: 

Comparative Trade Projections: The model provides comparative trade projections, 

showing how trade volumes and trade balances change under moderate versus high carbon tax 

rates and partial versus full ETS coverage. These projections help policymakers understand the 

sensitivity of trade flows to varying levels of carbon pricing intensity. 



Impact of CBAM on Trade Competitiveness: The CBAM scenario yields insights into 

how border adjustments can mitigate competitiveness losses in carbon-regulated economies. 

The results indicate whether CBAM can protect domestic industries without causing significant 

trade friction and examine the impacts on exporting countries subject to these adjustments. 

Sectoral Output Shifts: By projecting changes in sector-specific output, the model 

reveals which industries are most vulnerable to carbon pricing and may require targeted 

support. This output assists policymakers in identifying sectors where trade competitiveness is 

particularly impacted, informing decisions on potential subsidies, tax breaks, or innovation 

incentives to support these industries. 

Long-Term Economic Trade-Offs: The model’s GDP and welfare projections provide 

a high-level view of the economic trade-offs associated with carbon pricing. These results show 

how the costs of carbon policies may impact overall economic growth, especially in trade-

dependent economies, and provide guidance on balancing environmental goals with economic 

stability. 

4. Results 

4.1 Results from DiD Analysis 

4.1.1 Descriptive Statistics 

The descriptive statistics provide an overview of the sample data, highlighting key trade 

patterns, carbon pricing policy adoption rates, and levels of carbon intensity by sector over the 

study period. 

Trade Patterns: Between 2005 and 2023, countries with carbon pricing policies (carbon 

taxes or ETS) exhibited distinct trade patterns compared to those without these policies. 

Countries with carbon pricing measures had lower export volumes in emissions-intensive 

industries (e.g., steel, cement, and chemicals) relative to countries without such policies. 

However, non-emissions-intensive industries, including services and technology, showed 

relatively stable trade volumes across both groups. 

Policy Adoption Rates: Carbon pricing adoption increased significantly during the 

period, with nearly 45% of the sample countries implementing either carbon taxes or ETS by 

2023. The European Union was an early adopter, initiating the EU ETS in 2005, while other 

countries, such as Canada, South Korea, and certain regions in China, began adopting carbon 

pricing measures later in the study period, particularly after 2015. 

Carbon Intensity by Sector: Emissions-intensive industries (manufacturing, energy, and 

heavy industry) consistently exhibited higher carbon intensity levels compared to low-emission 

sectors. For instance, the carbon intensity of steel production averaged around 2.3 kg CO₂ per 

USD of output, while the cement industry averaged 2.1 kg CO₂ per USD. These figures 

highlight the varying degrees of sensitivity across sectors to carbon pricing policies, suggesting 

that industries with high carbon intensity are more likely to experience trade disruptions due to 

increased production costs from carbon pricing. 

These descriptive statistics provide a foundational understanding of the trade and 

emissions characteristics of the sample, establishing context for the causal DiD analysis. 

4.1.2 Main DiD Findings 

The primary findings from the DiD analysis quantify the causal impact of carbon taxes 

and ETS on trade outcomes, revealing distinct sectoral variations and trade effects over the 

period from 2005 to 2023. The results confirm that carbon pricing policies have measurable 

effects on export and import volumes, particularly in emissions-intensive industries. 



Impact of Carbon Taxes on Trade in Emissions-Intensive Sectors: 

The DiD analysis indicates a statistically significant decline in exports for emissions-

intensive industries in countries with carbon taxes. On average, these sectors experienced a 

6.5% reduction in export volumes within the first three years of carbon tax implementation 

compared to the control group of countries without carbon pricing policies. The reduction was 

most pronounced in heavy manufacturing industries, where export volumes declined by up to 

8.2%. 

Imports of emissions-intensive goods in countries with carbon taxes increased slightly, 

by approximately 3%, suggesting that as domestic production costs rose, firms turned to less 

expensive imports from countries without carbon pricing. This shift aligns with the carbon 

leakage hypothesis, which posits that carbon-intensive production may relocate to countries 

with weaker environmental regulations. 

Effects of ETS on Trade Competitiveness: 

ETS implementation also had a significant impact on trade, though its effects varied 

based on the scope and intensity of the policy. Countries with partial ETS coverage—where 

only specific sectors were regulated—saw moderate declines in exports in regulated industries 

(around 4.3%). In contrast, countries with more comprehensive ETS coverage across multiple 

sectors reported sharper export declines of approximately 6.9% in emissions-intensive 

industries. 

The impact of ETS on imports was less pronounced than that of carbon taxes. Import 

volumes of emissions-intensive goods increased marginally (by about 1.8%) in ETS-regulated 

countries, suggesting a weaker shift toward imports compared to the effects observed under 

carbon tax regimes. 

Sectoral Differences in Trade Impact: 

The analysis revealed considerable variation in trade impacts across sectors. High-

emission industries, such as steel and cement, experienced the most significant declines in 

export volumes (between 8–10%) following the implementation of carbon pricing policies. 

Conversely, low-emission sectors, including technology and services, exhibited minimal 

changes in export or import volumes, indicating that trade volumes in these sectors were 

relatively unaffected by carbon pricing. 

This sectoral differentiation supports the hypothesis that carbon pricing 

disproportionately affects emissions-intensive industries, while low-emission sectors remain 

largely insulated from these impacts. 

Cross-Country Variation in Trade Effects: 

The DiD results suggest that the impact of carbon pricing on trade was more 

pronounced in developing countries and emerging markets compared to developed economies. 

Developing countries with large shares of emissions-intensive exports experienced an average 

export decline of 7.4%, while developed countries reported an average decline of 5.1%. 

This disparity implies that developing economies may face greater competitive 

pressures from carbon pricing, likely due to their reliance on emissions-intensive industries and 

limited capacity to absorb increased production costs. 

4.1.3 Robustness Checks 

To confirm the reliability of these findings, several robustness checks were conducted: 

Alternative Model Specifications: 



The DiD model was re-estimated using alternative specifications, including interaction 

terms to account for cross-sectoral and cross-country differences. The results were consistent 

with the primary findings, with minor variations in effect sizes. For instance, adding an 

interaction term for ETS intensity produced a slightly larger export decline (7.1%) for countries 

with comprehensive ETS policies. 

A placebo test was also conducted by applying the same DiD analysis to a pre-policy 

period (prior to widespread adoption of carbon pricing policies, such as 2000–2004). No 

significant trade impacts were observed in this placebo period, supporting the validity of the 

causal estimates in the primary analysis. 

Inclusion of Time-Varying Controls: 

Additional time-varying controls, including global economic conditions and 

commodity price fluctuations, were added to the model to account for external shocks that 

might have influenced trade patterns between 2005 and 2023. Including these variables did not 

significantly alter the main findings, reinforcing the robustness of the estimated effects of 

carbon pricing on trade. 

Sensitivity Analysis by Policy Implementation Timing: 

A sensitivity analysis categorized countries based on the timing of carbon pricing 

adoption (early adopters versus late adopters). Early adopters, such as EU countries, displayed 

consistent trade impacts over time, while late adopters, including Canada and South Korea, 

exhibited similar patterns with a slight delay. This analysis confirmed that the timing of policy 

implementation did not substantially affect the direction and magnitude of trade impacts, 

strengthening the robustness of the overall findings. 

4.2 Results from CGE Modeling 

4.2.1 Baseline Scenario 

The baseline scenario provides a comparison of trade outcomes with and without 

carbon pricing based on the existing policy landscape from 2005 to 2023. This scenario helps 

to establish a reference point for understanding the trade effects of carbon pricing in the current 

policy environment. 

Without Carbon Pricing: In this hypothetical scenario, no carbon pricing policies 

(carbon taxes or ETS) are in effect across the sample countries. Under these conditions, 

emissions-intensive industries such as steel, cement, and chemicals maintain higher export 

levels, particularly in countries with large industrial sectors. Export volumes in emissions-

intensive industries are projected to increase by approximately 4% per year on average due to 

cost advantages over regions with stricter climate policies. 

With Carbon Pricing: In the observed scenario with carbon pricing, countries with 

carbon taxes or ETS experience a reduction in export volumes for emissions-intensive 

industries. On average, countries with carbon pricing policies see a 5.5% reduction in exports 

from emissions-intensive sectors, compared to regions without carbon pricing. This reduction 

reflects the increased production costs from carbon pricing policies, which affect the 

competitiveness of these industries. In contrast, less emissions-intensive industries, such as 

technology and services, show little to no impact on trade volumes under the carbon pricing 

scenario. 

The baseline scenario confirms that current carbon pricing measures create a 

competitive disadvantage for emissions-intensive industries in regulated economies, aligning 

with findings from the DiD analysis. 



4.2.2 Policy Scenarios 

The CGE model examines several policy scenarios to project how varying carbon 

pricing intensities might impact trade outcomes. These include scenarios with increased carbon 

tax rates, expanded ETS coverage, and the introduction of a Carbon Border Adjustment 

Mechanism (CBAM). 

Increased Carbon Tax Rates: 

Moderate Increase: In this scenario, carbon taxes are increased by 25% above current 

levels in countries that have already implemented carbon pricing. The results indicate a further 

3% decline in export volumes for emissions-intensive industries, particularly affecting 

manufacturing and energy production. Imports of emissions-intensive goods increase by 2%, 

as firms opt for cheaper alternatives from countries with lower carbon prices. 

High Increase: A scenario with a 50% increase in carbon tax rates results in an 8% drop 

in exports for emissions-intensive industries across the affected countries. This higher tax rate 

exerts a stronger competitive pressure on domestic industries, leading to an approximate 5% 

rise in imports for emissions-intensive goods. Lower-emission sectors experience only minimal 

impacts, showing less than a 1% decline in trade volumes. 

Expanded ETS Coverage: 

Partial ETS Expansion: Under this scenario, existing ETS policies are expanded to 

cover additional industries within regulated countries. Expanding ETS coverage to moderately 

carbon-intensive sectors, such as transportation and construction, reduces export volumes in 

these sectors by approximately 2.5%, as higher carbon costs are integrated into production. In 

emissions-intensive sectors, export volumes decrease by 5.2%, while imports increase by 1.5%. 

Full ETS Expansion: A scenario with full ETS coverage across all sectors within 

regulated countries results in a 7% decline in export volumes for emissions-intensive industries 

and a 3% increase in imports. The comprehensive coverage affects a broader range of 

industries, leading to moderate declines in trade volumes for some non-industrial sectors, such 

as retail and transport services. 

Carbon Border Adjustment Mechanism (CBAM): 

This scenario simulates the implementation of a CBAM by select developed countries 

to protect domestic industries from competitive disadvantages caused by carbon pricing. 

CBAM imposes tariffs on imported goods from countries without equivalent carbon policies, 

offsetting the cost disparities created by carbon pricing. 

Results show that CBAM helps stabilize trade volumes in emissions-intensive 

industries within regulated countries, leading to a 2% improvement in export volumes 

compared to the baseline scenario with carbon pricing alone. Imports of emissions-intensive 

goods decrease by 3%, as the CBAM makes imports from unregulated economies less 

competitive. However, exporting countries targeted by CBAM experience a 4% reduction in 

export volumes for emissions-intensive goods, highlighting the trade-offs for non-regulated 

economies. 

4.2.3 Sectoral and Regional Analysis 

The CGE model also provides insights into how carbon pricing policies affect trade 

differently across sectors and regions, focusing on high-emission industries and developing 

versus developed economies. 

Sectoral Analysis: 



Emissions-Intensive Industries: Sectors such as steel, cement, and chemicals exhibit the 

largest declines in export volumes, with reductions ranging from 6% under moderate carbon 

tax increases to 10% with full ETS expansion. These industries are highly sensitive to carbon 

pricing, facing increased production costs that erode their international competitiveness. 

Low-Emission Industries: Sectors such as technology and financial services show 

minimal trade impacts across all scenarios. Trade volumes in these industries remain largely 

unaffected, with less than a 1% change in exports or imports, even under high carbon tax and 

full ETS expansion scenarios. 

Moderate-Emission Industries: Sectors such as transportation and construction, which 

are moderately sensitive to carbon pricing, show trade impacts only under expanded ETS 

coverage. In these industries, export volumes decline by 2–3% when ETS policies extend to 

cover them, illustrating a medium-level response to carbon pricing. 

Regional Analysis: 

Developed Economies: In developed economies with well-established carbon pricing 

policies, such as the EU, Canada, and South Korea, carbon pricing leads to a 5% average 

reduction in export volumes in emissions-intensive industries. However, low-emission 

industries and technology sectors are less affected, showing only minor changes in trade 

volumes. The CBAM scenario further stabilizes exports in emissions-intensive industries by 

reducing competitive pressures from imports. 

Developing Economies: In developing economies and emerging markets, carbon 

pricing has a stronger impact on trade. Export volumes in emissions-intensive industries fall 

by 7% under high carbon tax scenarios, reflecting these economies’ greater reliance on high-

emission industries and limited adaptation capacity. Developing countries targeted by CBAM 

experience a 4% reduction in exports of emissions-intensive goods, highlighting the potential 

challenges these economies face when trading with carbon-regulated regions. 

4.2.4 Comparison with DiD Results 

The CGE model’s projections align closely with the findings from the DiD analysis, 

enhancing the credibility of the simulation results. The main points of comparison include: 

Consistency in Export Reductions: Both the DiD and CGE results indicate that carbon 

pricing policies reduce export volumes in emissions-intensive industries, with declines ranging 

from 5% to 10% depending on the policy intensity. The CGE model’s baseline scenario, 

showing a 5.5% reduction in exports with current carbon pricing, closely matches the DiD 

findings, which estimated a 6.5% reduction. 

Sectoral Sensitivity: Both the empirical and simulated results confirm that high-

emission sectors, such as manufacturing and energy, are more sensitive to carbon pricing than 

low-emission sectors like technology and services. The CGE model’s sectoral breakdown, 

showing large export declines in steel and cement, corroborates the DiD analysis, which found 

these sectors to be most impacted by carbon pricing. 

Regional Variation: The DiD analysis indicated stronger impacts on trade for 

developing economies than for developed ones, a pattern mirrored in the CGE projections. 

Both analyses show that developing economies, with their high reliance on emissions-intensive 

exports, face greater trade declines under carbon pricing, underscoring the model’s validity 

across regional differences. 

5. Discussion 

5.1 Interpretation of Findings 



The findings from the DiD analysis and CGE modeling illustrate the significant impact 

of carbon pricing policies, such as carbon taxes and Emissions Trading Systems (ETS), on 

trade flows, industry competitiveness, and economic stability across countries and sectors. The 

results support theories of carbon leakage, where emissions-intensive industries shift 

production to countries with less stringent environmental regulations to maintain cost 

competitiveness. This leakage effect is evident in the observed increase in imports of 

emissions-intensive goods and the decline in exports from regulated economies, especially in 

high-emission sectors like steel, cement, and chemicals. These patterns indicate that carbon 

pricing can influence firms' production and trade decisions, encouraging relocation to 

unregulated or lower-cost environments, as highlighted by Copeland and Taylor (2022). 

The results also align with competitiveness theory, showing that carbon pricing creates 

additional costs for emissions-intensive industries in regulated economies, diminishing their 

global market share. The CGE model’s projections reinforce this trend, with countries 

implementing high carbon taxes or comprehensive ETS coverage experiencing trade deficits 

in carbon-intensive goods. This loss of competitiveness suggests a trade-off between 

environmental goals and trade sustainability, where strict climate policies might inadvertently 

disadvantage domestic industries in global markets. Low-emission sectors, like services and 

technology, were minimally affected by carbon pricing, highlighting the sectoral variation in 

response to climate policies and indicating that lower-emission sectors may continue to grow 

despite the adoption of carbon pricing. 

5.2 Policy Implications 

The findings have significant policy implications, particularly regarding the design of 

climate policies that balance environmental objectives with trade competitiveness. Given that 

carbon pricing reduces export competitiveness in high-emission sectors and creates potential 

for carbon leakage, policymakers must consider complementary measures to mitigate these 

impacts. One potential approach is the implementation of Carbon Border Adjustment 

Mechanisms (CBAM), as simulated in the CGE model. The CBAM scenario showed that 

border adjustments could help stabilize trade volumes in emissions-regulated countries by 

imposing tariffs on imports from regions without equivalent carbon pricing. This measure 

could effectively level the playing field, discouraging carbon leakage and protecting domestic 

industries from competitive disadvantages. 

Moreover, the results underscore the need for differentiated carbon pricing policies that 

account for sector-specific and regional sensitivities. Given that emissions-intensive sectors are 

most affected by carbon pricing, targeted subsidies, tax breaks, or innovation grants could 

support these industries in adopting cleaner technologies. For instance, offering tax incentives 

for emissions reductions in high-emission sectors may help mitigate competitiveness losses 

and encourage sustainable practices. Additionally, designing policies with flexible timelines or 

phased implementation could ease the transition for countries or industries with limited 

capacity to absorb rapid production cost increases, especially in developing economies heavily 

reliant on carbon-intensive exports. 

The analysis further suggests that global cooperation and harmonization of carbon 

pricing policies could reduce trade distortions and mitigate carbon leakage risks. Standardizing 

carbon pricing across countries, or at least among major trading partners, could reduce 

incentives for firms to relocate production to regions with laxer regulations. This harmonization 

approach would also create a more level competitive environment, enabling countries to pursue 

ambitious climate goals without disproportionately disadvantaging their industries in global 

trade. 



5.3 Differential Impacts by Country and Industry 

The findings reveal differential impacts of carbon pricing across countries and 

industries, highlighting the importance of tailored policy interventions. Developing economies 

and emerging markets are shown to be more vulnerable to trade impacts from carbon pricing 

than developed economies, as they rely more heavily on emissions-intensive exports and have 

limited resources to mitigate increased production costs. For example, countries with large 

shares of their GDP in heavy manufacturing or energy sectors may experience greater trade 

competitiveness losses, requiring supportive policy measures to buffer these economies against 

adverse trade impacts. These could include transitional assistance, technology transfer 

agreements, or capacity-building programs to help developing economies adopt cleaner 

production methods without compromising their economic stability. 

Industries also respond differently to carbon pricing. Emissions-intensive sectors, such 

as steel and chemicals, experience significant trade reductions due to higher production costs. 

In contrast, low-emission industries, like financial services and technology, remain relatively 

unaffected. This divergence suggests that sector-specific policies could optimize trade and 

environmental outcomes, focusing on emission reductions where they are most needed without 

imposing undue burdens on sectors with minimal carbon footprints. Targeted assistance for 

emissions-intensive industries to transition to greener technologies, coupled with minimal 

intervention in low-emission sectors, could balance climate and economic objectives more 

effectively. 

5.4 Limitations 

While the DiD analysis and CGE modeling provide valuable insights, there are certain 

limitations to this study that should be acknowledged: 

Assumptions in CGE Modeling: The CGE model relies on a series of assumptions to 

simulate policy scenarios, including elasticity estimates, market responses, and the scope of 

policy impacts. These assumptions, while grounded in empirical evidence, may oversimplify 

complex market dynamics or miss nuances in firm behavior, particularly in response to rapid 

policy changes. Future studies could improve model accuracy by incorporating firm-level data 

on production and trade responses or by using dynamic CGE models that account for changes 

in technology and innovation over time. 

Data Constraints: The data period from 2005 to 2023, while providing a solid historical 

basis, may limit insights into longer-term impacts of carbon pricing, particularly for policies 

introduced more recently. Carbon pricing effects often evolve as firms and economies adapt, 

meaning that short-term impacts may differ from long-term outcomes. Extending the study 

period in future analyses, or using predictive modeling based on observed trends, could provide 

a more comprehensive view of carbon pricing impacts over time. 

Policy Interaction Effects: The study isolates carbon taxes and ETS as primary drivers 

of trade impacts, but climate policy landscapes are multifaceted, with multiple policies often 

implemented simultaneously. The interactions between carbon pricing, subsidies for clean 

energy, and other regulatory measures could modify the observed impacts, either intensifying 

or mitigating trade effects. Future research could focus on the cumulative and interaction 

effects of multiple climate policies, offering a more holistic understanding of their combined 

trade impacts. 

Generalizability across Regions and Sectors: While this study considers sectoral and 

regional variations, the findings may not fully generalize to all industries or economies. 

Emerging technologies, for instance, may change the cost structures of high-emission 

industries in ways not fully captured by the current data. Additionally, the responses of small 



economies or niche industries with specialized trade relationships may differ from the broader 

patterns identified in this study. Further research could expand the sample to include a wider 

range of countries and industries, as well as incorporate case studies to capture unique regional 

or industry-specific factors. 

6. Conclusion 

6.1 Summary of Findings 

This study provides a comprehensive analysis of how carbon pricing policies, 

specifically carbon taxes and Emissions Trading Systems (ETS), impact international trade. 

The findings demonstrate that carbon pricing significantly affects the competitiveness of 

emissions-intensive industries by increasing production costs, leading to reduced export 

volumes and a rise in imports for these sectors. The results are most pronounced in high-

emission industries, such as steel and cement, which are particularly sensitive to cost increases 

from carbon taxes and ETS. Through simulations of hypothetical policy adjustments, including 

increased carbon taxes, expanded ETS coverage, and the implementation of a Carbon Border 

Adjustment Mechanism (CBAM), the study further projects that intensified carbon pricing 

policies would deepen trade impacts, especially in emissions-intensive sectors. These 

simulated scenarios confirm that targeted climate policies have the potential to shape global 

trade flows, necessitating careful consideration of trade-offs between environmental goals and 

economic competitiveness. 

6.2 Research Contributions 

This research contributes significantly to the literature on climate policy and trade by 

combining Difference-in-Differences (DiD) analysis with Computable General Equilibrium 

(CGE) modeling. The DiD approach provides a causal analysis of the immediate effects of 

carbon pricing on trade, while the CGE model extends these findings, offering projections 

under various policy scenarios. This integration of empirical evidence with simulation-based 

projections enhances the robustness of the study, allowing for both short-term impact 

assessments and long-term scenario-based forecasting. The combined methodology captures a 

more nuanced view of carbon pricing impacts, revealing not only direct trade effects but also 

potential shifts in sectoral and regional competitiveness. This multi-method approach serves as 

a model for future studies aiming to assess complex policy impacts, offering a powerful tool 

for policymakers seeking data-driven insights. 

6.3 Policy Recommendations 

Based on the findings, several policy recommendations are suggested to help 

policymakers balance environmental objectives with trade competitiveness: 

Implement Carbon Border Adjustment Mechanisms (CBAM): The study’s simulations 

indicate that a CBAM can help mitigate the competitive disadvantages faced by emissions-

regulated industries. By imposing tariffs on imports from countries without equivalent carbon 

pricing, a CBAM can discourage carbon leakage and protect domestic industries from 

competitive disadvantages, making it a valuable tool in regions with strict climate policies. 

Design Sector-Specific Policies: Since high-emission industries are more impacted by 

carbon pricing than low-emission sectors, differentiated policies could alleviate trade impacts. 

For example, emissions-intensive industries might benefit from targeted subsidies, innovation 

incentives, or tax breaks that support cleaner production technologies. This sector-specific 

approach would ensure that the industries most sensitive to carbon pricing receive adequate 

support to transition to low-emission alternatives. 



Phase-In Carbon Pricing Policies for Developing Economies: Given that developing 

economies experience stronger trade impacts from carbon pricing, policies with flexible 

timelines or phased implementation could help these economies transition smoothly. 

Developing countries heavily reliant on high-emission exports could benefit from gradual 

policy implementations, which would provide time to adapt production processes and access 

cleaner technologies. 

Encourage International Harmonization of Carbon Pricing: Aligning carbon pricing 

policies across countries would create a more level playing field, reducing the need for CBAM 

and minimizing trade distortions. Harmonized pricing would limit incentives for firms to 

relocate to lower-regulated regions, supporting collective global emissions reduction goals. 

6.4 Future Research Directions 

This study opens several avenues for further research, which could deepen the 

understanding of climate policy impacts on trade and inform more targeted policy design: 

Sector-Specific Policy Analysis: Future research could examine the differential impacts 

of carbon pricing on individual sectors in greater detail, focusing on how specific policies—

such as carbon tax exemptions or sector-specific subsidies—affect trade flows within each 

industry. Analyzing tailored policies by sector would provide more granular insights into how 

various industries might adapt to carbon pricing over time. 

Longitudinal Studies with Extended Time Horizons: Expanding the data period beyond 

2023 could capture the long-term impacts of carbon pricing, as industries often adjust gradually 

to such policies. A longitudinal study that follows trade patterns over a longer period would 

help determine whether short-term trade impacts persist, diminish, or intensify over time. 

Exploration of Additional Climate Policy Tools: Carbon taxes and ETS are only two 

components of the broader climate policy toolkit. Future research could assess the trade 

impacts of other policies, such as renewable energy mandates, emissions reduction targets, and 

green technology subsidies. Understanding how these tools interact with carbon pricing would 

provide a more comprehensive view of climate policy impacts on trade. 

Firm-Level and Regional Analyses: While this study takes a macroeconomic 

perspective, firm-level analyses could reveal variations in trade responses within the same 

industry, capturing how different firms adapt to carbon pricing based on factors such as size, 

market share, and technological capacity. Similarly, region-specific studies could investigate 

how local regulatory environments, energy resources, and labor markets influence the trade 

effects of carbon pricing within specific areas. 
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