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Executive Summary

The global transition to a low-carbon economy represents the most profound structural
shift in the international economic order since the Industrial Revolution. For emerging
economies (EEs), this paradigm shift arrives at a critical juncture. Historically, economic
convergence—the process by which developing nations catch up to advanced economies
in per capita income—has been inextricably linked to fossil fuel consumption, heavy
industrialization, and carbon-intensive export models. Today, carbon regulation threatens
to decouple this historic relationship, presenting EEs with a "green squeeze." They must
navigate the imperative of rapid economic growth to lift billions out of poverty while

simultaneously adhering to increasingly stringent global carbon constraints.

This report, authored under the H Heuristics brand, investigates the multifaceted impact
of global climate policy on the development trajectory of emerging markets. We posit that
carbon regulation is no longer merely an environmental concern but a core
macroeconomic determinant. Advanced economies, having largely completed their
industrialization phases, are now imposing carbon pricing, border adjustment
mechanisms, and stringent ESG mandates. These policies inherently alter the
comparative advantages of EEs. Without proactive adaptation, EEs face the risk of stunted
convergence, stranded assets, and sovereign debt crises exacerbated by climate

vulnerabilities.

However, the transition also offers unprecedented opportunities for technological
leapfrogging. By strategically leveraging green industrial policies, attracting climate
finance, and capitalizing on rich endowments of critical minerals, EEs can forge a new,
sustainable path to convergence. The analysis draws upon empirical data spanning
energy investment flows, trade exposure to carbon tariffs, and sovereign debt pricing to
provide a comprehensive framework for policymakers and investors navigating this
complex landscape. The findings underscore the urgent need for a redesigned global
financial architecture that equitably distributes the costs of the energy transition,
preventing a bifurcated world where climate resilience becomes a luxury of the global
North.
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"Emerging economies find themselves navigating a 'green squeeze—caught between
the historic imperative of rapid economic expansion to lift millions out of poverty and

the sudden imposition of global carbon constraints that threaten to penalize their

traditional engines of growth.”
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1. Introduction: The Twin Challenges of
Climate Change and Economic

Convergence

1.1 The Historical Paradigm of Catch-Up Growth

The concept of economic convergence rests on the premise that poorer economies will
tend to grow at faster rates than richer economies, eventually closing the gap in per
capita income. Historically, this catch-up growth has been propelled by the mobilization
of cheap labor, the accumulation of capital, and the intensive utilization of energy
resources. The Industrial Revolution established a near-perfect correlation between GDP
growth and greenhouse gas (GHG) emissions (Acemoglu et al.,, 2012). For decades, the
Environmental Kuznets Curve (EKC) provided a theoretical comfort: it suggested that
while environmental degradation increases in the early stages of economic growth, it
eventually peaks and declines as economies mature and demand cleaner environments

(Grossman & Krueger, 1991).

The contemporary urgency of the climate crisis, however, renders the traditional EKC
pathway obsolete. Global carbon budgets cannot accommodate the massive emissions
spike that would occur if the Global South followed the carbon-intensive industrialization
blueprints of the United States, Europe, or China (IPCC, 2023). Consequently, a profound
tension has emerged between the developmental imperatives of emerging economies
(EEs) and the global mandate for rapid decarbonization. This tension is the defining

economic challenge of the 21st century.

1.2 The Imposition of Regulatory Constraints

The imposition of global carbon regulations introduces a fundamental structural shock.
As advanced economies pivot toward net-zero targets, they are increasingly codifying

these commitments into economic policy. The advent of carbon pricing, subsidy wars for
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green technology, and climate-aligned trade barriers fundamentally rewrite the rules of
international commerce. For EEs, the traditional comparative advantage of cheap, fossil-
fueled manufacturing is being rapidly eroded. Products exported from developing nations
will soon face a "carbon penalty" in major global markets, forcing a premature transition

away from the technologies and fuels that have historically catalyzed convergence.

This report systematically dissects the vectors through which carbon regulation impacts
EEs. We examine theoretical growth models under carbon constraints, the mechanics of
disparate climate policies, the looming threat of trade barriers like the European Union's
Carbon Border Adjustment Mechanism (CBAM), and the intricate dynamics of technology
transfer. By analyzing sectoral impacts and the geopolitics of critical minerals, we
construct a holistic view of the new development paradigm. The objective is to identify
how EEs can not only survive the regulatory onslaught but actively harness the green

transition to accelerate their economic convergence.

Figure 1: Economic Convergence vs. Emissions Intensity
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Figure 1: The historical lock-in between per capita wealth creation and carbon emissions highlights the
challenge for emerging economies attempting to break the established Kuznets curve. Data: H Heuristics

Aggregation.
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2. Theoretical Framework: Carbon

Regulation and Growth Models

2.1 Augmenting the Solow-Swan Model

To understand the implications of carbon regulation on economic convergence, we must
integrate environmental constraints into classical growth theory. The traditional Solow-
Swan model emphasizes capital accumulation, labor force growth, and exogenous
technological progress as the drivers of output. However, it explicitly ignores the
environment as both a source of critical inputs (energy, resources) and a sink for outputs
(pollution, carbon emissions) (Nordhaus, 2015). When carbon constraints are introduced,

the production function must be augmented.

Consider an augmented Cobb-Douglas production function where output is determined
not just by capital and labor, but also by energy inputs, which are inextricably linked to
carbon emissions in a fossil-dependent economy. Under a regime of strict carbon
regulation, the allowable level of emissions acts as an exogenous cap. If technological
progress in energy efficiency or zero-carbon energy generation (directed technical
change) does not outpace the rate of capital accumulation, the marginal product of capital
will decline prematurely, stifling the growth trajectory of EEs before they reach

convergence.

2.2 Endogenous Growth and Directed Technical Change

Endogenous growth theory offers a more nuanced, albeit challenging, perspective. It
posits that technological innovation is driven by economic incentives. Acemoglu et al.
(2012) modeled "directed technical change," showing that without policy intervention,
innovation tends to build upon existing fossil-fuel technologies because of their historical
dominance and scale. To redirect innovation toward clean technologies, a temporary but
robust policy intervention—such as a carbon tax or targeted subsidies—is required. For

EEs, the challenge is acute: they often lack the fiscal capacity to subsidize clean

H Heuristics | Carbon Regulation and Economic Convergence 7



innovation at the scale of the US Inflation Reduction Act (IRA) and may find that
implementing aggressive domestic carbon pricing prematurely suffocates nascent

industries.

2.3 The Frictions of Stranded Capital

Furthermore, the concept of "stranded assets" introduces a severe friction into the
convergence mechanism. Capital accumulated in carbon-intensive infrastructure—coal
plants, heavy manufacturing facilities, internal combustion engine supply chains—risks
rapid devaluation as global regulations tighten and green technologies reach cost parity.
This dynamic implies that the actual capital stock of EEs may be significantly overstated if
adjusted for carbon risk. The theoretical consequence is a potential "development trap,"
where EEs are forced to write off significant portions of their industrial base, diverting
scarce investment capital from productive expansion to the premature replacement of
existing infrastructure. Escaping this trap requires a strategic pivot toward green

industrial policy and massive infusions of international climate finance.
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3. The Mechanics of Climate Policy iIn

Emerging Economies

3.1 Command-and-Control vs. Market Mechanisms

The operational mechanics of climate policy vary significantly across jurisdictions,
creating a fragmented global regulatory landscape that emerging economies must
navigate. Broadly, climate policies can be categorized into command-and-control
regulations, market-based mechanisms, and industrial subsidies. Advanced economies
are deploying a complex mix of these tools, with profound spillover effects for the Global

South.

Command-and-control regulations, such as fuel efficiency standards, bans on internal
combustion engines, and mandatory renewable energy portfolios, force technological
compliance by fiat. While effective in driving domestic transitions in the EU and US, these
regulations impose immediate adaptation costs on EE exporters. For instance, an EE
automotive manufacturer must retool its entire production line to produce electric
vehicles (EVs) if it wishes to maintain market access to Europe or California. This requires
massive upfront capital expenditure and access to advanced intellectual property, which

may not be readily available or affordable.

3.2 Implementation Realities in the Global South

Market-based mechanisms, notably cap-and-trade systems (Emissions Trading Systems,
ETS) and carbon taxes, seek to internalize the negative externality of greenhouse gas
emissions. By placing a explicit price on carbon, these mechanisms alter the cost structure
of production. However, the adoption of domestic carbon pricing in EEs is fraught with
political and economic difficulties. High implicit subsidies for fossil fuels, widespread
energy poverty, and the fear of capital flight often make explicit carbon pricing politically

toxic. Consequently, EEs often rely on "shadow pricing"—incorporating assumed future
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carbon costs into public procurement and infrastructure planning—rather than

immediate taxation.

3.3 The Era of Aggressive Green Subsidies

The most disruptive contemporary policy mechanic is the aggressive deployment of green
industrial subsidies by advanced economies. The US Inflation Reduction Act (IRA) and the
EU's Green Deal Industrial Plan represent a departure from pure market mechanisms
toward state-directed capitalism. By offering hundreds of billions of dollars in subsidies,
tax credits, and grants for domestic clean energy manufacturing, advanced economies are
effectively reshoring green supply chains. This "subsidy race" threatens to crowd out
investment in EEs, which cannot match the fiscal firepower of the Global North. The
mechanics of global climate policy are thus evolving from shared multilateral
frameworks (like the Kyoto Protocol) to competitive, geoeconomic statecraft, forcing EEs

to rapidly adapt their own industrial strategies.
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4. Carbon Pricing Mechanisms: Taxes,
ETS, and Implicit Costs

4.1 The Theory of Pricing Externality

Carbon pricing is widely championed by economists as the most efficient mechanism for
reducing greenhouse gas emissions. By establishing a uniform price per ton of CO2
equivalent, it incentivizes emission reductions wherever they are cheapest to achieve
(Stiglitz & Stern, 2017). However, the global landscape of carbon pricing is characterized
by stark asymmetries, which have profound implications for the economic convergence

of emerging economies.

4.2 Asymmetries in Global Pricing Structures

In advanced economies, particularly within the European Union, carbon prices have
surged. The EU ETS regularly sees prices exceeding $80 per ton, driving a rapid phase-out
of coal and incentivizing heavy industry to adopt cleaner technologies. Conversely, in
most EEs, carbon pricing is either absent, nascent, or priced significantly lower. China's
national ETS, the world's largest by covered emissions, currently prices carbon at a
fraction of the European rate and primarily covers the power sector using an intensity-
based allocation rather than an absolute cap. India has eschewed a direct carbon tax in
favor of coal cesses and energy efficiency trading schemes (Perform, Achieve and Trade -

PAT), reflecting a cautious approach balancing growth and environmental commitments.
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Figure 2: Projected Carbon Pricing Trajectories (2020-2050)
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Figure 2: Forecasted divergence in explicit carbon prices between advanced and emerging economies,

highlighting the structural gap driving trade policy friction. Projections: H Heuristics.

4.3 Macroeconomic Shocks of Imposed Pricing

This price differential is not merely a policy choice; it is a reflection of disparate
developmental stages. Imposing an $80/ton carbon price in an economy with a per capita
GDP of $5,000 would cause severe macroeconomic shock, driving energy inflation,
undermining industrial competitiveness, and exacerbating poverty. The World Bank
(2022) notes that the social cost of carbon is highly regressive if not paired with
comprehensive revenue recycling mechanisms—mechanisms that demand high state

capacity often lacking in developing nations.

Yet, the absence of robust domestic carbon pricing leaves EEs vulnerable. Without an
internal price signal, capital continues to flow into high-carbon infrastructure,
exacerbating the risk of stranded assets over the coming decades. Furthermore, as we will
explore in subsequent sections, the failure to price carbon domestically invites
extraterritorial taxation by advanced economies through border adjustment mechanisms.
Thus, EEs face a delicate sequencing challenge: they must gradually introduce carbon

pricing to guide long-term investment and capture carbon revenues domestically, while
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carefully calibrating the pace to avoid derailing near-term economic growth and social

stability.
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5. Trade Regimes and the Carbon Border
Adjustment Mechanism (CBAM)

5.1 The Logic of Border Adjustments

The asymmetry in global carbon pricing has given rise to one of the most consequential
developments in international trade architecture: the Carbon Border Adjustment
Mechanism (CBAM). Championed primarily by the European Union, a CBAM functions as
an import tariff levied on carbon-intensive products (such as steel, cement, aluminum,
fertilizers, and electricity) imported from countries with lower or nonexistent carbon
prices. The stated objective is to prevent "carbon leakage"—the relocation of production

to jurisdictions with laxer environmental regulations.

For emerging economies, the EU CBAM represents a profound shift. It effectively
externalizes Europe's carbon price, forcing trading partners to either pay the tariff at the
European border or implement an equivalent domestic carbon tax to retain the revenue.
This extraterritoriality challenges the core UNFCCC principle of "Common But
Differentiated Responsibilities” (CBDR), which traditionally acknowledged that
developing nations should have more leeway in their emissions trajectories (UNCTAD,

2021). The CBAM essentially flattens this differentiation for targeted export sectors.
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Figure 3: Estimated Export Value at Risk from EU CBAM
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Figure 3: Estimated percentage of total export value at risk under the full implementation of the European

Union's Carbon Border Adjustment Mechanism (CBAM).

5.2 Sectoral and Geoeconomic Vulnerabilities

The economic impact on specific EEs will be highly asymmetric, depending on their
export profile and the carbon intensity of their industrial base. Countries like Russia,
Turkey, India, and Brazil face significant exposure. For example, India's steel sector, which
is heavily reliant on coal-based direct reduced iron (DRI) processes, operates with a
significantly higher carbon footprint than its European counterparts. The imposition of
the CBAM could render Indian steel uncompetitive in the European market, causing acute

revenue loss and necessitating rapid, capital-intensive decarbonization of the sector.

Beyond the immediate financial impact, the proliferation of CBAMs—with the US, UK, and
Canada contemplating similar measures—risks fragmenting the global trading system.
EEs may respond by diverting their high-carbon exports to markets without border
adjustments, creating a bifurcated global economy: a "green zone" trading block of
advanced economies and a "brown zone" of developing nations. Alternatively, it could
spark trade disputes at the WTO. To mitigate these risks, EEs must prioritize the

decarbonization of export-oriented heavy industries, negotiate for technology transfer
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exemptions, and develop robust domestic carbon accounting frameworks to seamlessly

integrate with global verification standards.
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6. Technology Transfer, Leapfrogging, and

Green Industrial Policy

6.1 The Imperative of Technological Leapfrogging

The speed and success of economic convergence under carbon constraints rely
fundamentally on technology transfer. The transition to a net-zero global economy
requires the rapid deployment of a vast array of technologies: solar photovoltaics,
advanced wind turbines, grid-scale battery storage, green hydrogen electrolyzers, and
carbon capture systems. The overwhelming majority of the intellectual property (IP) and
manufacturing capacity for these technologies currently resides in advanced economies

and China.

Historically, technological leapfrogging—skipping intermediate, less efficient stages of
development—has been a powerful driver of convergence. For example, many African
nations bypassed extensive landline telecom infrastructure, moving directly to mobile
networks. In the energy sector, leapfrogging implies moving directly from agrarian or
light-industrial economies to decentralized renewable energy grids, bypassing the
centralized coal-and-gas model. However, "green leapfrogging" is severely constrained by
IP barriers, high capital costs, and the need for sophisticated grid infrastructure (Ockwell
et al,, 2010).
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Figure 4: Energy Transition Investment in Emerging Markets
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Figure 4: Historical and projected capital expenditure flows into energy transition infrastructure within key

emerging markets (Ex-China), demonstrating the rising requirement for grid infrastructure.

6.2 Intellectual Property and the 'Technology Premium’

The current global IP regime, governed by the TRIPS agreement, robustly protects the
patents of green technology innovators. While this incentivizes R&D in advanced
economies, it creates a cost premium for developing nations. Unlike the global public
health response to HIV/AIDS or COVID-19, where compulsory licensing and patent
waivers were heavily debated and sometimes implemented to facilitate access to life-
saving drugs, there is currently no equivalent mechanism for critical climate
technologies. EEs are largely forced to purchase these technologies at market rates, often

paying a "technology premium" that strains sovereign balance sheets.

To overcome these hurdles, EEs must deploy aggressive green industrial policies. This
includes mandating localized production and technology sharing as conditions for market
access or foreign direct investment (FDI). Furthermore, international climate diplomacy
must prioritize the establishment of global technology patent pools, subsidized licensing
agreements, and capacity-building programs. Without equitable technology transfer, the

energy transition will exacerbate global inequalities, as EEs will be trapped paying
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economic rents to technology monopolists in the Global North, fundamentally

undermining the process of economic convergence.
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7. Sectoral Analysis: Energy,

Manufacturing, Agriculture, and Transport

The impact of carbon regulation is not uniform across the macroeconomy; it is highly
sector-specific. A granular sectoral analysis is essential to understand the structural
transformation required within emerging economies. We categorize the vulnerability and
transition pathways into four critical domains: Energy Systems, Heavy Manufacturing,

Agriculture, and Transportation.

7.1 Decarbonizing Energy Systems

Energy Systems: The power sector is the primary target of early-stage decarbonization.
For EEs heavily reliant on coal (e.g., India, South Africa, Indonesia), the challenge is
monumental. Retiring relatively young coal plants prematurely results in massive
stranded assets. However, the rapidly falling levelized cost of energy (LCOE) for solar and
wind presents an opportunity. The bottleneck is no longer the cost of generation, but the
cost of grid integration, utility-scale storage, and the availability of patient capital. The
transition requires a complete architectural redesign from baseload-heavy centralized

grids to flexible, decentralized systems.
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Figure 5: Stranded Asset Risk Distribution in EEs (2030 Estimate)
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Figure 5: Estimated distribution of stranded asset risk across sectors in emerging economies by 2030,

assuming rigorous adherence to 1.5°C aligned pathways.

7.2 The Challenge of Heavy Manufacturing

Heavy Manufacturing: Sectors such as steel, cement, and chemicals are the "hard-to-
abate" core of industrial convergence. Unlike the power sector, commercially viable zero-
carbon alternatives for these industries are still in their infancy. Green steel (utilizing
hydrogen direct reduction) and green cement (requiring carbon capture and storage)
currently carry massive "green premiums." As global carbon borders (like CBAM) target

these exact commodities, EEs face the risk of deep industrial hollowing-out. Strategic joint
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ventures and state-backed investments in pilot green industrial hubs are essential to

maintain competitiveness.

7.3 Land Use and Regenerative Agriculture

Agriculture and Land Use: In many EEs, particularly in Latin America and Sub-Saharan
Africa, agriculture and land-use change (deforestation) represent the largest share of
national emissions. Carbon regulation in this space often manifests as corporate supply-
chain mandates (e.g., zero-deforestation commitments by multinational food
conglomerates) and satellite-monitored trade regulations (like the EU Deforestation
Regulation). While challenging, this sector offers vast potential for EEs to generate high-
quality carbon offsets and transition toward regenerative agricultural practices,

potentially opening new premium export markets.

7.4 Spatial Development and Transport

Transportation: The transition from internal combustion engines to electric vehicles
(EVs) threatens the established automotive manufacturing hubs in countries like Mexico,
Thailand, and Brazil. The EV supply chain is heavily concentrated, particularly in battery
production. EEs must navigate the restructuring of thousands of tier-2 and tier-3 auto
parts suppliers. Concurrently, rapid urbanization in EEs demands massive investments in
electrified public transit systems to avoid locking in high-carbon spatial development

patterns for the next century.
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8. Financing the Transition: Climate

Finance and Sovereign Debt

8.1 The Scale of the Capital Gap

The fundamental bottleneck for EEs navigating the climate transition is access to capital.
The International Energy Agency (IEA, 2023) estimates that annual clean energy
investment in emerging and developing economies must increase more than sevenfold—
from less than $300 billion today to over $2 trillion by 2030—to stay on a net-zero
trajectory. This financing gap cannot be bridged by domestic fiscal resources alone,

requiring a massive mobilization of international public and private capital.

8.2 The Risk Premium and the Cost of Capital

However, EEs face a structural disadvantage: the elevated cost of capital. Due to perceived
sovereign, macroeconomic, and currency risks, clean energy projects in the Global South
often face borrowing costs that are hundreds of basis points higher than identical projects
in Europe or North America. A solar plant in Brazil or Vietnam might generate electricity
identically to one in Germany, but the cost of financing the underlying debt makes the
power significantly more expensive. This "risk premium" fundamentally alters the
economics of the transition, making capital-intensive green infrastructure less

competitive against legacy fossil fuels.
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Figure 7: Climate Vulnerability Pricing in Sovereign Debt Markets
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Figure 7: The correlation between a nation's ND-GAIN climate vulnerability index and its sovereign

borrowing spread, highlighting the systemic penalty applied to highly exposed developing economies.

8.3 Systemic Reform of Multilateral Finance

Furthermore, climate vulnerability itself is becoming a driver of sovereign debt distress.
Rating agencies and bond markets are increasingly pricing physical climate risks (e.g.,
susceptibility to hurricanes, droughts, or sea-level rise) into sovereign yields. This creates
a vicious cycle: nations most vulnerable to climate change face higher borrowing costs,
which in turn diminishes their fiscal space to invest in climate resilience and mitigation
infrastructure. This dynamic threatens to trigger a wave of climate-induced sovereign

debt crises across the developing world (Volz et al., 2020).

Addressing this requires systemic reform of the global financial architecture. Multilateral
Development Banks (MDBs), such as the World Bank, must shift their models from direct
lending to targeted derisking—using blended finance, first-loss guarantees, and currency
hedging facilities to crowd in private institutional capital. Additionally, innovative
instruments like debt-for-climate swaps, sovereign green bonds with KPIs linked to
decarbonization, and robust voluntary carbon markets must be scaled aggressively to

provide EEs with the fiscal liquidity required to execute their convergence strategies.
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9. Case Studies: Policy Divergence and

Convergence Paths

Theoretical frameworks must be validated against the empirical realities of distinct
national contexts. A comparative analysis of specific emerging economies reveals diverse
strategies for managing the tension between carbon regulation and economic

convergence. We examine the divergent paths of India, Brazil, South Africa, and Vietnam.

9.1 India: The Scale Challenge of Coal and Renewables

India: The Scale Challenge of Coal and Renewables. India epitomizes the convergence
dilemma. With a mandate to pull millions out of energy poverty and drive
industrialization, India's base-load power remains heavily dependent on domestic coal.
Yet, it simultaneously hosts one of the world's most aggressive renewable energy
expansion programs. India's strategy is additive rather than substitutive: deploying vast
solar capacity to meet incremental demand growth while maintaining coal for grid
stability. The imminent threat of CBAM to its steel and aluminum exports is prompting
massive domestic investments in green hydrogen, seeking to leapfrog advanced

economies in the fuel of the future.

9.2 Brazil: Land Use, Biofuels, and the Power of the Amazon

Brazil: Land Use, Biofuels, and the Power of the Amazon. Brazil's energy matrix is
already remarkably clean, dominated by hydroelectricity and a mature sugarcane-based
ethanol industry. Its climate challenge is not primarily industrial combustion, but land-
use change and deforestation in the Amazon basin. Brazil's path to convergence hinges on
monetizing its immense biological assets. By rigorously enforcing zero-deforestation
policies, Brazil can position itself as a global superpower in carbon credits and bio-based
manufactured goods, leveraging environmental stewardship as a core economic asset

rather than a regulatory burden.
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9.3 South Africa: Navigating the Just Energy Transition

South Africa: Navigating the Just Energy Transition. South Africa represents the
archetypal "stranded asset" economy. Its electricity grid is heavily centralized, aging, and
almost entirely reliant on highly polluting coal, managed by the struggling state utility
Eskom. The Just Energy Transition Partnership (JETP)—a landmark multilateral
agreement offering $8.5 billion in climate finance from Western nations—aims to
facilitate the early decommissioning of coal plants while protecting the livelihoods of
mining communities. The success or failure of the JET-P will serve as a bellwether for the

viability of internationally financed, managed structural transitions in the Global South.

9.4 Vietham: The Manufacturing Pivot

Vietnam: The Manufacturing Pivot. Vietnam has been a prime beneficiary of supply
chain diversification away from China, experiencing explosive export-led growth.
However, this growth has been fueled by a rapid expansion of coal-fired power. As
multinational corporations (MNCs) impose strict Scope 2 and Scope 3 emissions targets on
their supply chains, Vietnam's carbon intensity threatens its status as a preferred
manufacturing hub. To retain its competitive edge, the government has announced a
massive pivot, halting new coal approvals and integrating massive offshore wind
capacity, fundamentally altering its macroeconomic trajectory to satisfy global corporate
ESG mandates.
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10. The Geopolitics of Carbon: Resource

Endowments and Critical Minerals

10.1 A New Cartography of Power

The transition to a low-carbon global economy is not merely an environmental and
economic shift; it is a profound geopolitical realignment. As the world moves away from a
fossil-fuel-intensive system toward a mineral-intensive system, the geography of strategic
resources is being redrawn. This realignment presents a unique vector for economic

convergence for a specific subset of emerging economies endowed with critical minerals.

Technologies central to the green transition—lithium-ion batteries, electric vehicle
motors, and wind turbines—require vast quantities of minerals such as lithium, cobalt,
nickel, graphite, and rare earth elements (REEs). The International Energy Agency
projects that demand for these minerals will multiply exponentially by 2040. Crucially, the
extraction and processing of these resources are highly concentrated in the Global South.
The Democratic Republic of Congo dominates cobalt production; Chile, Argentina, and

Bolivia hold the "lithium triangle"; and Indonesia commands the global nickel market.
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Figure 6: Critical Mineral Demand Projections for Energy Transition
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Figure 6: Multiplier effect on demand for critical transition minerals from 2020 to 2040 (IEA SDS

Scenario), illustrating the monumental shift in resource requirements.

10.2 Escaping the Resource Curse

This geographic concentration offers these EEs profound geopolitical leverage and a
historic opportunity to drive domestic economic convergence. However, they must
meticulously avoid the traditional "resource curse." If they merely export raw ore, the
economic rents and high-value industrial activities (battery cell manufacturing, EV
assembly) will be captured by advanced economies and China. To truly leverage this
geopolitical shift, resource-rich EEs are increasingly employing resource nationalism and

export bans to force downstream processing within their borders.

Indonesia provides the seminal case study. By banning the export of raw nickel ore,
Jakarta successfully forced global multinational corporations to build billions of dollars'
worth of multi-stage processing and battery manufacturing facilities locally. This strategy
elevates the country up the global value chain, driving technology transfer, skills
development, and industrial diversification. As advanced economies scramble to secure

independent, resilient supply chains for critical minerals outside of Chinese control, EEs
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have a brief, high-leverage window to dictate the terms of engagement and

fundamentally reshape their development trajectories.
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11. Strategic Recommendations for

Emerging Economies

Navigating the complex interplay of carbon regulation and economic convergence
requires a profound shift in policymaking for emerging economies. Passive compliance
with global mandates will likely result in economic stagnation. EEs must adopt proactive,
strategic frameworks to turn the energy transition into an engine for, rather than an

impediment to, industrialization and growth.

11.1 Policy Sequencing and Domestic Frameworks

1. Implement Strategic and Phased Carbon Pricing: EEs should establish domestic
carbon pricing frameworks, prioritizing revenue retention over immediate emissions
reductions. By capturing the "carbon rent" domestically, governments can build funds to
subsidize green infrastructure and shield vulnerable populations. Crucially, these systems
must be carefully phased, starting with low prices on specific heavy-emitting sectors and
escalating predictably. This signals long-term intent to capital markets without
immediately crippling domestic industry, while also providing a defense against external
border adjustments like the EU CBAM.
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Figure 8: Evolution of Green Premiums for Industrial Inputs
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Figure 8: Evolution of cost premiums for green industrial inputs versus traditional high-carbon
equivalents. Strategic intervention is required during the period of high premiums to prevent

deindustrialization.

11.2 Industrial Strategy and Geoeconomic Leverage

2. Aggressive Pursuit of Downstream Value Addition in Critical Minerals: Nations
endowed with transition minerals must implement robust industrial policies, similar to
Indonesia’s nickel strategy. Export constraints on raw ores should be paired with
attractive investment frameworks for downstream processing. The goal is to move from
extractive economies to high-value manufacturing nodes in the global green supply

chain, ensuring that the economic multiplier effects of the transition are localized.

3. Leapfrogging via Green Industrial Hubs: Rather than attempting economy-wide
decarbonization simultaneously, EEs should focus limited capital on establishing targeted
"Green Industrial Zones." These hubs, powered by dedicated renewable grids and
equipped with shared infrastructure (e.g., green hydrogen pipelines or carbon capture
networks), can attract foreign direct investment and serve as incubators for zero-carbon
manufacturing. This cluster approach minimizes grid integration costs and provides a

sanctuary for export industries facing carbon tariffs.
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11.3 Multilateral Engagement and Financial Reform

4. Restructuring Sovereign Finance and Climate Diplomacy: EEs must collectively
leverage their geopolitical weight to demand reform of the global financial architecture.
They should aggressively pursue debt-for-climate swaps, negotiate for technology transfer
exemptions under the WTO, and mandate that Multilateral Development Banks prioritize
derisking instruments to lower the cost of capital. Furthermore, EEs should cultivate "Just
Energy Transition Partnerships" to secure concessional capital for retiring legacy fossil
assets, ensuring that the social costs of the transition do not derail macroeconomic

stability.
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12. Conclusion: A New Paradigm for

Convergence

The traditional blueprint for economic convergence, etched in coal and heavy industry,
has been permanently invalidated by the ecological limits of the planet. Carbon
regulation, manifesting through aggressive pricing, industrial subsidies, and punitive
trade regimes in the Global North, threatens to erect a structural barrier to the
development of emerging economies. Left unmanaged, the "green squeeze" will
exacerbate global inequality, locking the developing world into a vicious cycle of high

capital costs, stranded assets, and stunted growth.

Yet, within this disruption lies the potential for a radically redesigned development
paradigm. The transition to a net-zero global economy is not merely a constraint; it is the
largest reallocation of capital in human history. Emerging economies possess the critical
minerals, the land mass for vast renewable deployment, and the demographic dynamism
required to drive this new era. By abandoning defensive, fossil-dependent postures and
embracing proactive green industrial strategies, EEs can redefine their comparative

advantages.

Achieving this new model of sustainable convergence demands unprecedented statecraft,
strategic foresight, and, crucially, a more equitable international order. The Global North
must recognize that its climate goals cannot be achieved through punitive
extraterritoriality alone. True global decarbonization requires unlocking affordable
capital, facilitating technology transfer, and fostering collaborative trade mechanisms.
Ultimately, the successful alignment of carbon regulation and economic convergence will
determine whether the 21st century yields a deeply bifurcated, climate-stressed world, or

a sustainable, multipolar era of shared prosperity.
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