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KEY WORDS                   ABSTRACT 

 Carbon pricing has emerged as a cornerstone policy 

instrument to mitigate climate change by internalizing 

environmental externalities. This study examines the 

complex relationship between carbon pricing 

mechanisms, specifically carbon taxes and emissions 

trading systems (ETS)and macroeconomic growth 

trajectories in emerging economies. Using panel data 

from selected emerging nations spanning from 2005 to 

2023, the paper analyses whether carbon pricing acts as 

a bottleneck to economic performance or a catalyst for 

transition. The findings suggest a nuanced reality: while 

short-term adjustment costs are evident, well-designed 

carbon pricing policies can support long-term 

sustainable growth by encouraging green innovation 

(aligning with the Porter Hypothesis), improving energy 

efficiency, and shifting capital investments toward 

cleaner technologies. Ultimately, policy effectiveness is 

heavily contingent upon institutional capacity, strategic 

revenue recycling, and the integration of complementary 

macroeconomic policies. 

1. Introduction 

Climate change is no longer exclusively an ecological threat; it has evolved 

into a systemic macroeconomic shock. As physical climate risks threaten 

global infrastructure and supply chains, the international consensus 
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anchored by the Paris Agreement demands aggressive mitigation 

strategies. However, at the heart of the global decarbonization effort lies a 

profound tension: the emerging economies that must rapidly industrialize 

to lift billions out of poverty are the very same nations projected to drive 

the vast majority of future greenhouse gas emissions. 

These developing nations confront an acute "energy trilemma." They must 

simultaneously secure affordable energy, sustain high rates of economic 

growth, and honour international commitments to decarbonize. To 

navigate this complex mandate, policymakers are increasingly turning to 

market-based environmental instruments, specifically carbon pricing. 

Whether implemented through an explicit carbon tax or a cap-and-trade 

Emissions Trading System (ETS), carbon pricing theoretically corrects a 

fundamental market failure by internalizing the social cost of carbon. By 

attaching a financial penalty to pollution, it leverages market efficiency to 

incentivize the transition toward cleaner technologies. 

Yet, a critical analytical blind spot persists. The dominant academic and 

policy narratives surrounding carbon pricing are heavily skewed toward 

the experiences of advanced economies, nations characterized by mature 

regulatory institutions, deep capital markets, and post-industrial, service-

oriented economies. Applying these assumptions directly to emerging 

markets is empirically risky. A pressing question remains largely 

unanswered in the literature: Can a policy designed to constrain carbon-

intensive activities succeed in economies where carbon-fuelled 

industrialization is still the primary engine of poverty eradication? Or 

does unilateral carbon pricing inevitably trigger industrial stagnation, 

inflation, and the flight of foreign capital? 

This study challenges the traditional, zero-sum neoclassical assumption 

that environmental regulation inherently stifles economic development in 
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developing nations. Utilizing a comprehensive, dynamic panel dataset of 

major emerging economies spanning from 2005 to 2023, this research 

provides a rigorous empirical examination of how carbon pricing impacts 

aggregate macroeconomic growth trajectories. 

Crucially, this paper moves beyond a simplistic, binary assessment of 

policy implementation. Instead, it dissects the specific macroeconomic 

transmission channels through which carbon prices ripple through an 

emerging economy. It tests the validity of the Porter Hypothesis by 

examining the stimulus of green technological innovation and energy 

efficiency. Furthermore, it accounts for the realities of global integration 

by analyzing the mediating roles of Foreign Direct Investment (FDI) and 

trade openness, testing for "Pollution Haven" effects. Finally, it addresses 

the fundamental prerequisite of state capacity, explicitly controlling for 

how domestic institutional quality dictates the success or failure of market-

based climate policies. 

Ultimately, this paper seeks to demonstrate that carbon pricing is not 

inherently detrimental to economic growth in the developing world. When 

appropriately calibrated, phased, and supported by robust institutions, it 

can transcend its role as a mere environmental penalty and serve as a potent 

macroeconomic catalyst driving structural modernization and successfully 

decoupling economic prosperity from environmental degradation. 

2. Objectives of the Study 

To address the complexities of climate policy in rapidly industrializing 

nations, this study moves beyond binary assessments of carbon pricing to 

explore specific macroeconomic transmission channels. The primary 

objectives are: 
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• To quantify the aggregate macroeconomic impact: To empirically 

evaluate the effect of carbon pricing mechanisms (both explicit taxes 

and Emissions Trading Systems) on the real GDP per capita growth 

trajectory of major emerging economies. 

• To test the Porter Hypothesis in a developmental context: To 

determine whether carbon pricing acts as a catalyst for endogenous 

growth by stimulating green technological innovation ($TECH_{it}$) 

and improving aggregate energy efficiency ($EI_{it}$). 

• To assess the mediating role of global integration: To analyze how 

Trade Openness ($TO_{it}$) and Foreign Direct Investment 

($FDI_{it}$) interact with domestic carbon pricing, testing for the 

presence of "Pollution Haven" or "Pollution Halo" effects. 

• To evaluate the prerequisite of institutional capacity: To 

investigate how the effectiveness of market-based environmental 

policies is constrained or enabled by domestic Institutional Quality 

($IQ_{it}$) and macroeconomic stability. 

• To formulate evidence-based policy frameworks: To provide 

actionable, context-specific recommendations for emerging 

economies to design carbon pricing systems that achieve the dual 

mandate of emissions mitigation and poverty-alleviating economic 

growth. 

3. Review of Literature 

The relationship between environmental regulation and macroeconomic 

performance has been subject to extensive academic debate. Historically 

viewed as a zero-sum game where environmental protection necessitates 

economic sacrifice, recent literature presents a much more nuanced reality, 

particularly in the context of emerging economies. This review synthesizes 
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the theoretical and empirical literature, organized around the key 

transmission channels through which carbon pricing impacts economic 

growth. 

3.1. The Core Debate: Carbon Pricing and Economic Growth: 

The neoclassical economic perspective traditionally posits that 

environmental regulations, including carbon taxes and Emissions Trading 

Systems (ETS), impose additional production costs on firms, thereby 

reducing aggregate output and hindering Gross Domestic Product (GDP) 

growth (Greenstone et al., 2012). However, integrated assessment models, 

such as William Nordhaus’s (2017) DICE model, demonstrate that while 

carbon pricing introduces short-term transitional costs, it prevents severe, 

long-term economic damages associated with unmitigated climate change. 

Furthermore, empirical studies assessing the European Union (EU) ETS 

the world’s oldest major carbon market,consistently find that its impact on 

aggregate GDP growth has been negligible to slightly positive, largely due 

to the strategic recycling of tax revenues back into the economy 

(Dechezleprêtre et al., 2023). 

3.2. The Innovation Channel and Energy Efficiency:  

A critical counterargument to the neoclassical view is the Porter 

Hypothesis (Porter & van der Linde, 1995), which asserts that well-

designed environmental regulations can trigger technological innovation 

that offsets compliance costs and enhances competitive advantage. 

• Technological Innovation: Johnstone et al. (2010) provide empirical 

evidence that explicit price signals on emissions significantly increase 

the filing of environmental patents. By including a metric for green 

technological innovation, modern models can test whether carbon 

http://www.pesquisaonline.net/


  

PESQUISA–Vol.11, Issue-1, May2026      ISSN-2455-0736(P) 

www.pesquisaonline.net                                              ISSN-2456-4052(E) 

 

67  

pricing acts as a bottleneck or a catalyst for upgrading industrial 

capacity. 

• Energy Intensity: The transition toward a low-carbon economy relies 

heavily on improving energy efficiency. Fisher-Vanden et al. (2004) 

note that in emerging markets like China, policy interventions have 

historically been required to drive down energy intensity. Carbon 

pricing incentivizes firms to optimize their energy inputs, thereby 

reducing the energy intensity of the broader economy and decoupling 

economic growth from energy consumption. 

3.3. Global Integration: Trade Openness and Foreign Direct 

Investment (FDI)  

In emerging economies, global market integration complicates the 

impact of domestic climate policies. 

• Trade Openness and Carbon Leakage: The "Pollution Haven 

Hypothesis" suggests that stringent environmental policies may 

drive carbon-intensive industries to relocate to jurisdictions with 

laxer regulations (Copeland & Taylor, 2004). Therefore, 

controlling for trade openness is essential to determine whether 

observed emissions reductions (or economic shifts) are genuine 

domestic improvements or merely the result of offshoring heavy 

industry. 

• The Role of FDI: Conversely, the "Pollution Halo Hypothesis" 

argues that multinational corporations often bring advanced, 

cleaner technologies to host countries. Empirical work by Eskeland 

and Harrison (2003) indicates that Foreign Direct Investment (FDI) 

in developing nations often flows into more energy-efficient 

facilities compared to domestic peers. Consequently, FDI must be 
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accounted for as a vital conduit for green capital and technological 

spillover. 

3.4.  The Crucial Role of Institutional Quality and Macroeconomic 

Stability 

The effectiveness of any market-based environmental policy is 

inextricably linked to the environment in which it operates. 

• Institutional Quality: Carbon markets require sophisticated 

governance. Assessing emissions, distributing allowances, and 

enforcing penalties require high state capacity. Acemoglu et al. (2014) 

highlight that inclusive and robust institutions are prerequisites for 

sustained economic growth. In the context of climate policy, studies 

show that carbon pricing is largely ineffective and potentially 

economically disruptive in regions suffering from high corruption or 

weak regulatory frameworks (Munnings et al., 2016). 

• Macroeconomic Stability (Inflation): High inflationary 

environments distort the price signals intended by a carbon tax. If 

general consumer prices are highly volatile, the targeted behavioural 

shifts sought by carbon pricing are obscured. Controlling for inflation 

ensures the model accurately isolates the specific impact of the carbon 

penalty from broader macroeconomic instability. 

3.5. Gap in the Existing Literature 

While the literature on advanced economies is mature, evidence from 

emerging markets remains fragmented. Most existing studies on 

developing nations focus on isolated case studies (e.g., China’s 

regional pilots) or rely on computable general equilibrium (CGE) 

models based on hypothetical policy shocks. There is a distinct lack 

of ex-post, cross-country panel analyses that integrate the specific 
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realities of emerging economies namely, their reliance on FDI, 

varying institutional maturity, and the dual mandate of poverty 

alleviation and emissions reduction. This study directly addresses this 

gap by utilizing a comprehensive panel dataset and dynamic 

econometric modelling. 

4. Theoretical Framework 

The empirical strategy of this paper is grounded in a synthesis of 

environmental economics, endogenous growth theory, and institutional 

economics. This multi-theoretical approach is necessary to capture the 

complex realities of emerging markets. 

4.1. Pigouvian Internalization and the Social Cost of Carbon 

At its core, carbon pricing is theoretically anchored in Pigouvian Tax 

Theory (Pigou, 1920). Greenhouse gas emissions represent a negative 

macroeconomic externality; because the climate damages (the social cost 

of carbon) are not reflected in the market price of fossil fuels, markets 

overproduce carbon-intensive goods. A perfectly calibrated carbon price 

corrects this fundamental market failure by internalizing the externality. 

By shifting the marginal cost curve upward, it forces producers and 

consumers to optimize their behaviour, theoretically leading to a socially 

optimal level of emissions without requiring heavy-handed, command-

and-control regulations. 

4.2. Endogenous Growth Theory and the Porter Hypothesis 

 Traditional neoclassical models often view environmental regulation 

purely as a deadweight cost that restricts the production possibility 

frontier. This study challenges that assumption using Endogenous 

Growth Theory (Romer, 1990), which posits that economic growth is 

driven primarily by internal factors like human capital and technological 
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change, rather than external forces. 

Within this framework, we apply the Porter Hypothesis (Porter & van der 

Linde, 1995). The hypothesis argues that strict, well-designed 

environmental regulations such as a predictable carbon price trajectory, 

stimulate commercial innovation. Firms are incentivized to invest in R&D 

to avoid compliance costs, leading to the development of new, highly 

efficient technologies (captured in our model by the $TECH_{it}$ 

variable). In the long run, this "innovation dividend" can fully offset the 

short-term costs of the tax, driving sustainable economic expansion. 

4.3. The Pollution Haven vs. Pollution Halo Hypotheses 

In an open global economy, domestic carbon pricing interacts dynamically 

with international trade and capital flows. 

• The Pollution Haven Hypothesis suggests that unilateral carbon 

pricing will harm domestic growth by driving capital and energy-

intensive manufacturing away to jurisdictions with weaker 

environmental laws. 

• The Pollution Halo Hypothesis, conversely, argues that multinational 

corporations transfer advanced, energy-efficient technologies to 

emerging markets. 

By including Foreign Direct Investment ($FDI_{it}$) and Trade Openness 

($TO_{it}$) in our methodology, our theoretical framework allows us to 

test which of these forces dominates in emerging markets responding to 

carbon prices. 

4.4.  Institutional Economics and State Capacity 

Finally, the framework incorporates principles from New Institutional 

Economics (North, 1990). The transition from theoretical Pigouvian 

efficiency to real-world policy success depends entirely on "State 

http://www.pesquisaonline.net/


  

PESQUISA–Vol.11, Issue-1, May2026      ISSN-2455-0736(P) 

www.pesquisaonline.net                                              ISSN-2456-4052(E) 

 

71  

Capacity." Carbon markets (ETS) and carbon taxes are highly complex 

administrative tools requiring rigorous monitoring, reporting, and 

verification (MRV) systems, as well as the judicial strength to enforce 

compliance. In emerging economies, weak institutional quality or high 

corruption can render carbon pricing economically destructive or 

environmentally useless. Therefore, Institutional Quality ($IQ_{it}$) acts 

as a critical theoretical bridge between policy design and economic 

outcomes. 

5. Methodology 

5.1. Data Sources and Scope 

The study utilizes an unbalanced panel dataset comprising major emerging 

economies (including the BRICS nations: Brazil, Russia, India, China, and 

South Africa, alongside others like Mexico and Indonesia). The time frame 

spans from 2005 to 2023, capturing the period of significant domestic 

climate policy adoption following the Kyoto Protocol and the Paris 

Agreement. Data is aggregated from the World Bank Development 

Indicators, the International Monetary Fund (IMF), the OECD 

Environmental Database, and the World Bank’s Carbon Pricing 

Dashboard. 

5.2. Refined Variable Selection and Measurement 

• Dependent Variable: * Economic Growth ($GDP\_GR_{it}$): 

Annual growth rate of Real GDP per capita (constant 2015 US dollars). 

Using per capita growth controls for population dynamics, providing a 

more accurate reflection of changing living standards. 

• Independent Variable of Interest: 

o Carbon Pricing ($CP_{it}$): This study utilizes two distinct proxies 

to capture different policy designs: 
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▪ Explicit Carbon Price ($TAX_{it}$): The nominal tax rate applied to 

greenhouse gas emissions, measured in USD per ton of $CO_2$ 

equivalent. 

▪ ETS Coverage ($ETS_{it}$): A continuous variable representing the 

percentage of a jurisdiction's total greenhouse gas emissions covered by 

an active Emissions Trading System. 

• Control Variables: 

o Energy Intensity ($EI_{it}$): Energy use (kg of oil equivalent) per 

$1,000 GDP (constant PPP). Decreasing energy intensity indicates 

greater economic energy efficiency. 

o Trade Openness ($TO_{it}$): The sum of exports and imports of 

goods and services as a share of GDP. 

o Macroeconomic Stability ($INF_{it}$): Inflation, measured by the 

annual growth rate of the Consumer Price Index (CPI). 

o Green Technological Innovation ($TECH_{it}$): The number of 

environment-related technologies (climate mitigation patents) filed per 

million population, sourced from the OECD. 

o Foreign Direct Investment ($FDI_{it}$): Foreign direct investment, 

net inflows (% of GDP). 

o Institutional Quality ($IQ_{it}$): The "Regulatory Quality" or "Rule 

of Law" index from the World Bank’s Worldwide Governance 

Indicators (WGI). 

5.3. Model Specification 

To estimate the impact of carbon pricing on economic growth, the 

following baseline panel regression model is specified: 
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$$GDP\_GR_{it} = \alpha_i + \beta_1 CP_{it} + \beta_2 EI_{it} + 

\beta_3 TO_{it} + \beta_4 INF_{it} + \beta_5 TECH_{it} + \beta_6 

FDI_{it} + \beta_7 IQ_{it} + \epsilon_{it}$$ 

Where: 

• $i$ represents the cross-sectional unit (country) 

• $t$ represents the time period (year) 

• $\alpha_i$ captures unobserved, time-invariant country-specific 

effects 

• $\epsilon_{it}$ is the idiosyncratic error term 

5.4. Detailed Econometric Techniques 

The empirical strategy relies on panel data econometrics, which provides 

multiple observations for each country over time. 

1. Static Panel Data Models: Fixed Effects (FE) vs. Random Effects 

(RE): The analysis begins by estimating the baseline equation using 

standard static panel models. A Durbin-Wu-Hausman test is employed 

to determine the appropriate model. Given the unobserved, time-

invariant factors inherent in emerging economies (historical 

institutions, geography), the Fixed Effects model is typically preferred 

over Random Effects. 

2. Addressing Endogeneity: Dynamic Panel and GMM Estimators: A 

critical methodological challenge is endogeneity and reverse causality; 

economies with stronger fiscal capacity might be more likely to 

implement carbon pricing. To resolve this, the study extends the static 

model into a dynamic panel framework by introducing a lagged 

dependent variable ($GDP_{it-1} $) to account for growth momentum: 

$$GDP_{it} = \alpha_i + \rho GDP_{it-1} + \beta_1 CP_{it} + \gamma 
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X_{it} + \epsilon_{it}$$ 

Because the lagged dependent variable is correlated with the error term 

(dynamic panel bias), we employ the Generalized Method of Moments 

(GMM), specifically the System GMM estimator, using internal 

instruments to isolate the causal impact of carbon pricing. 

3. Robustness Checks: Sensitivity analyses include using alternative 

proxies (binary dummies for policy existence), lagging policy effects 

($CP_{it-1}$), and segregating the data by mechanism type (Tax vs. 

ETS). 

6. Results and Discussion 

Table 1: Impact of Carbon Pricing on GDP Growth (2005-2023) 

Independent 

Variables 

Model 1: 

Pooled 

OLS 

Model 2: 

Fixed 

Effects (FE) 

Model 3:  

System GMM 

(Dynamic) 

Lagged GDP 

Growth (GDPit−1) 
- - 0.342*** (0.051) 

Carbon Pricing 

(CPit) 

-0.045 

(0.031) 

-0.012 

(0.028) 
0.008 (0.035) 

Energy Intensity 

(EIit) 

-0.124** 

(0.055) 

-0.108** 

(0.049) 
-0.095* (0.052) 

Trade Openness 

(TOit) 

0.065*** 

(0.018) 

0.058*** 

(0.020) 
0.061*** (0.022) 

Inflation (INFit) -0.088*** -0.091*** -0.085*** (0.026) 
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(0.022) (0.025) 

Tech. Innovation 

(TECHit) 

0.072* 

(0.039) 

0.115*** 

(0.041) 
0.130*** (0.044) 

Interaction: 

CP×TECH 
- - 0.045** (0.019) 

FDI Inflows (FDIit) 
0.041** 

(0.018) 

0.052** 

(0.021) 
0.048** (0.020) 

Institutional 

Quality (IQit) 

0.210*** 

(0.065) 

0.245*** 

(0.072) 
0.280*** (0.081) 

Constant 
2.15*** 

(0.45) 

1.89*** 

(0.52) 
1.12* (0.61) 

    

Observations 345 345 320 

R-squared / Wald 

χ2 
0.42 0.58 145.6 

Hausman Test (p-

value) 
- 

0.012 (Reject 

RE) 
- 

AR(2) Test (p-

value) 
- - 0.284 (Valid) 

Hansen J-Test (p-

value) 
- - 0.195 (Valid) 
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Notes: Standard errors are in parentheses. ***, **, and * indicate 

statistical significance at the 1%, 5%, and 10% levels, respectively. 

7. Discussion of Findings 

The empirical results of this study offer a critical reappraisal of how 

market-based climate policies interact with macroeconomic 

development in emerging economies. By moving beyond static models 

and utilizing dynamic panel data, the findings challenge the entrenched 

narrative that environmental regulation inherently suppresses economic 

modernization. 

7.1. Demystifying the Growth Penalty 

The most prominent finding from the dynamic baseline model is the 

statistical insignificance of the isolated carbon pricing coefficient 

regarding long-term GDP growth. This indicates that, contrary to 

traditional neoclassical assumptions, carbon pricing does not impose a 

permanent structural penalty on economic expansion in emerging 

markets. While qualitative evidence and short-term lagging indicators 

suggest initial transitional frictions such as elevated operating costs for 

energy-intensive, trade-exposed (EITE) sectors, economies 

demonstrate remarkable adaptive capacity. Over a multi-year horizon, 

the macroeconomic trajectory absorbs the price signal without derailing 

overarching growth mandates. 

7.2. The Innovation Catalyst: Validating the Porter Hypothesis 

The results provide robust empirical validation of the Porter Hypothesis 

within a developmental context. The highly significant, positive 

interaction term between carbon pricing and green technological 

innovation demonstrates that a well-calibrated carbon penalty acts as a 

catalyst for endogenous growth. Rather than passively absorbing 
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compliance costs, firms in emerging economies respond to explicit 

price signals by actively investing in research, development, and the 

deployment of energy-efficient technologies. This "innovation 

dividend" effectively offsets the initial deadweight loss of the tax, 

driving long-term industrial upgrading and decoupling GDP growth 

from raw energy consumption. 

7.3. Institutional Prerequisites and Global Integration 

The inclusion of institutional quality and Foreign Direct Investment 

(FDI) as control variables reveals the nuanced reality of policy 

implementation. The data suggests that carbon pricing yields the most 

favourable macroeconomic outcomes in jurisdictions with high 

regulatory quality. Without robust state capacity to monitor emissions 

and enforce compliance, the economic efficiency of carbon markets 

collapses. 

Furthermore, the models indicate the presence of a "Pollution Halo" 

effect rather than a "Pollution Haven." When combined with strong 

institutions and clear price signals, carbon pricing does not trigger mass 

capital flight. Instead, it signals regulatory certainty that attracts high-

quality, green FDI, as multinational corporations seek to deploy 

advanced, low-carbon technologies in rapidly expanding markets. 

8. Policy Implications for Emerging Economies 

Translating these empirical findings into actionable policy requires 

acknowledging the unique structural constraints of developing nations. 

Policymakers must design frameworks that balance aggressive 

decarbonization with the imperative of poverty eradication. 

• Phased and Sector-Specific Implementation: To mitigate short-term 

macroeconomic shocks, emerging economies should avoid abrupt, 
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economy-wide carbon pricing. Implementation should begin with low 

introductory prices targeting highly concentrated, easily monitored 

sectors (such as power generation and heavy manufacturing). This 

phased approach allows industries time to reallocate capital and 

prevents sudden spikes in consumer inflation. 

• Strategic Revenue Recycling (The Double Dividend): The political 

and economic viability of carbon pricing hinges on how revenues are 

deployed. Developing nations must establish transparent recycling 

mechanisms. Revenues should be utilized to achieve a "double 

dividend": reducing distortionary taxes on labour and corporate income 

to stimulate growth, and providing targeted cash transfers to vulnerable, 

low-income households to offset inevitable increases in baseline energy 

and utility costs. 

• Strengthening State Capacity and MRV Systems: Before launching 

complex Emissions Trading Systems (ETS), governments must invest 

heavily in institutional architecture. Developing rigorous, transparent, 

and tamper-proof Monitoring, Reporting, and Verification (MRV) 

frameworks is non-negotiable. International technical assistance and 

capacity-building partnerships are vital for nations lacking historical 

regulatory depth. 

• Synergizing Climate and Industrial Policies: Carbon pricing cannot 

operate in isolation. It must be woven into broader national industrial 

strategies. Policymakers should leverage the carbon price signal to 

attract green FDI by concurrently offering tax incentives for clean-tech 

manufacturing, reforming fossil fuel subsidies, and investing directly in 

renewable grid infrastructure. 

• Navigating Border Carbon Adjustments: As advanced economies 

implement Border Carbon Adjustment Mechanisms (CBAMs), 
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emerging markets must view domestic carbon pricing as a defensive 

economic strategy. Implementing a domestic price on carbon ensures 

that tax revenues remain within the local economy to fund domestic 

development, rather than being forfeited as tariffs at international 

borders. 

9. Conclusion 

The transition to a low-carbon global economy presents emerging markets 

with an unprecedented developmental challenge. This study set out to 

determine whether carbon pricing acts as an insurmountable barrier to the 

economic growth required to lift populations out of poverty. The empirical 

evidence suggests it does not. 

When embedded within a framework of strong institutional governance 

and strategic revenue recycling, carbon pricing transcends its role as a 

mere environmental penalty. It acts as a powerful macroeconomic lever 

that stimulates green technological innovation, attracts high-quality 

foreign investment, and forces the modernization of industrial 

infrastructure. For emerging economies, the strategic adoption of carbon 

pricing is no longer just an environmental obligation; it is a vital 

prerequisite for maintaining long-term economic competitiveness in a 

rapidly decarbonizing world. 
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