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1 Connections between Major Climate Tipping Ele-
ments and Global Climate Dynamics

1.1 Arctic Summer Sea-Ice

The Arctic sea-ice significantly influences Earth’s planetary albedo. Loss of sea-ice reduces
albedo, enhancing the absorption of solar radiation and thus amplifying global warming. This
represents a critical positive feedback mechanism. Such changes affect Earth’s energy balance,
described mathematically as:

Q
E; = (1 — albedo) x 1

1.2 Greenland Ice Sheet (GIS)

Melting of the Greenland Ice Sheet introduces freshwater into the North Atlantic, potentially
weakening the Atlantic Thermohaline Circulation (THC). This process affects water density,
ocean circulation, and global heat redistribution—crucial components of Earth’s climate steady-
state.

1.3 West Antarctic Ice Sheet (WAIS)

The melting of WAIS similarly influences oceanic circulation patterns. Changes in freshwa-
ter flux alter density-driven currents and the global distribution of heat, directly affecting
atmospheric circulation. Such interactions exemplify global climate teleconnections, notably
involving Hadley cells, trade winds, and mid-latitude Westerlies.

1.4 Atlantic Thermohaline Circulation (THC)

The THC significantly impacts global heat distribution. Changes or disruptions in the THC
could precipitate rapid shifts in global rainfall patterns and temperature regimes. THC instabil-
ity demonstrates the interconnectedness between oceanic, atmospheric, and feedback processes,
affecting Earth’s Meridional Overturning Circulation (MOC).

1.5 Amazon Rainforest

The Amazon rainforest profoundly impacts atmospheric moisture through vast water vapor
cycling, serving as a significant positive feedback mechanism. Reduction or collapse of the
rainforest would drastically affect atmospheric humidity, cloud formation, and Earth’s albedo,
intensifying global warming effects.



1.6 Boreal Forest

Boreal forests function as major carbon sinks. Extensive forest dieback could release substantial
amounts of carbon dioxide into the atmosphere, enhancing the greenhouse effect. Such carbon
cycle disruptions exemplify significant positive feedback, amplifying global warming.

1.7 Integrative Observations
1.7.1 Global Energy Balance and Feedback Loops

Both planetary albedo and greenhouse gas-driven feedback loops significantly disrupt Earth’s
energy balance, potentially triggering cascading global climate changes. Positive feedback
loops—such as ice-albedo, water vapor amplification, and terrestrial carbon release—under-
score the fragility of Earth’s interconnected climate systems.

1.7.2 Teleconnections and Climate Modes

Interactions among tipping elements like ENSO variability and terrestrial ecosystem disruptions
affect global climate teleconnections, influencing major atmospheric and oceanic circulation
systems such as the Hadley cell, trade winds, and ocean gyres.

1.7.3 Deep Ocean Circulation and Carbon Cycling

Changes in deep ocean circulation, particularly through THC disruptions, affect global carbon
cycling and atmospheric COy concentrations. The Southern Ocean plays a pivotal role in
carbon regulation, linking major tipping elements like WAIS dynamics and THC alterations.

1.8 Conclusion

Understanding the complex interplay among Earth’s tipping elements and broader climate
dynamics is crucial for accurate climate modeling, effective policymaking, and formulating
adaptive strategies for global environmental management.



2 Perspectives on Systems Thinking and Climate
Change

2.1 Definition and Fundamental Characteristics

Systems Thinking (ST) is an integrative cognitive framework that emphasizes recognizing phe-
nomena as interconnected and dynamic wholes rather than isolated components. It highlights
interactions across ecological, social, economic, and political systems, stressing complexity,
feedback loops, non-linear responses, and dynamic behaviors over time.

2.2 Importance in Climate Change Context

Climate change is a complex global challenge with interconnected impacts across various sys-
tems. Systems Thinking fosters a deeper understanding of these interconnections, promoting
holistic strategies for effective adaptation and mitigation.

2.3 Cognitive and Psychological Dimensions

Systems Thinking encourages holistic problem-solving and enhances the capacity to compre-
hend complex interdependencies inherent in climate change. It supports observational learning,
adaptive decision-making, and prospective, future-oriented thinking.

2.4 Ecological Worldview and Climate Beliefs

Systems Thinking significantly relates to pro-environmental attitudes via mediation by an eco-
logical worldview, particularly the New Ecological Paradigm (NEP), which emphasizes hu-
mans’ responsibility to maintain ecological balance. Empirical research indicates that Systems
Thinking indirectly affects climate change beliefs—such as acknowledging human-caused global
warming and perceiving it as a serious threat—by cultivating a general ecological ethic rather
than directly influencing attitudes.

2.5 Systems Thinking and Political Ideologies

Systems Thinking bridges ideological divides by indirectly fostering acceptance of climate sci-
ence through ecological values, notably among conservative and Republican populations. Al-
though liberals typically exhibit greater openness to complexity, the indirect influence of Sys-
tems Thinking through ecological worldviews appears stronger among politically conservative
individuals, positioning it as a viable tool for reducing polarization in climate perceptions.



2.6 Educational and Communication Strategies

Systems Thinking is embedded in educational standards such as the Next Generation Science
Standards, emphasizing concepts like system models, patterns, stability, and change. Effec-
tive communication strategies visualize typically invisible system interactions—such as energy
flows, carbon cycles, and feedback mechanisms—thus enhancing public understanding and en-
gagement with climate issues.

2.7 Neuroscientific Basis of Systems Thinking

Cognitive neuroscience has identified brain regions, particularly frontoparietal networks, asso-
ciated with strategic planning, adaptive reasoning, and empathy, as integral to Systems Think-
ing. Integrating neuroscientific methods (e.g., NIRS, EEG) with traditional social science
techniques enriches the understanding of cognitive processes behind environmental decision-
making.

2.8 Practical Implications and Policy Applications

Promoting Systems Thinking facilitates sustainable practices and climate-smart decision-
making, such as Climate-Smart Agriculture, by improving comprehension of ecological rela-
tionships. Policymakers and educators should prioritize developing Systems Thinking skills to
encourage sustainable behaviors and overcome ideological barriers obstructing climate policy
implementation.

2.9 Recommendations for Future Research and Interventions

Empirical studies should examine causality and effectiveness of Systems Thinking within real-
world educational and communication contexts. Future interventions need to experimentally
evaluate how enhanced Systems Thinking skills directly influence ecological worldviews and
climate-related attitudes and behaviors across diverse populations and political ideologies.

2.10 Theory of Change

Systems Thinking cultivates a comprehensive ecological worldview, enhancing pro-
environmental values and, subsequently, influencing specific climate-related attitudes, beliefs,
and behaviors. Effective climate action thus necessitates education and communication strate-
gies explicitly designed to strengthen Systems Thinking and ecological consciousness.

2.11 Conclusion and Integrative Insights

Systems Thinking is crucial for understanding and addressing the complexities of climate
change. By promoting interconnected ecological perspectives, it indirectly supports public ac-



ceptance of climate science and reinforces pro-climate behaviors. Embedding Systems Thinking
within education and policymaking is essential for advancing effective climate solutions within
politically polarized contexts.



3 Social Roots of Global Environmental Change: A
World-Systems Perspective

3.1 Theoretical Foundations

World-Systems Theory (WST) focuses on the core-periphery dynamics wherein core na-
tions (e.g., the U.S., Germany) dominate high-value production and services, periphery nations
(e.g., Sub-Saharan Africa) rely on extracting raw materials, and semi-periphery nations (e.g.,
China, Brazil) occupy intermediate positions with manufacturing specialization. Ecological un-
equal exchange highlights how core nations externalize environmental costs to peripheral coun-
tries through trade, exemplified by outsourced pollution-intensive industries. Additionally, the
treadmill of production suggests capitalist economies inherently prioritize growth, resulting in
unsustainable resource utilization.

Ecological Modernization Theory argues that technological innovation and policy changes
can effectively decouple economic growth from environmental degradation, contrasting sharply
with WST by suggesting capitalism can sustainably self-regulate.

Political Economy of Environment emphasizes phenomena like the pollution havens hy-
pothesis, where firms move operations to countries with weaker environmental regulations, and
the military-industrial complex, linking high military expenditure to increased CO5 emissions
through energy-intensive defense industries and suppression of environmental activism.

3.2 Expanded Hypotheses and Mechanisms

H1: World-System Position (WSP)

e Core: Typically lower CO, intensity due to advanced technologies, service-oriented
economies, and robust environmental regulations.

e Semi-Periphery: Highest CO, intensity owing to intensive industrialization and export
dependency (e.g., steel production in Russia, oil extraction in Venezuela), coupled with
weak regulatory frameworks.

o Periphery: Lower CO; intensity from agrarian economies, yet substantial deforestation-
driven emissions.

H2: Internal Social Structures

o Inequality (Gini Coefficient): High inequality correlates with weak labor protections,
facilitating cheaper, polluting production (e.g., maquiladoras in Mexico). The Kuznets
curve hypothesis for emissions—suggesting inequality initially increases but then reduces
emissions—is generally unsupported.

o Labor Unions: Strongly unionized labor forces advocate cleaner workplaces and envi-
ronmental policies, negatively correlating with CO, intensity.



H3: Political Repression and Militarization

e Authoritarian Regimes: Often prioritize economic growth over environmental protec-
tion (e.g., coal dependency in China), suppress environmental activism, and encourage
exploitative resource extraction.

o Military Spending: Directly and indirectly contributes to emissions, with defense in-
dustries significantly impacting fossil fuel consumption (e.g., U.S. Department of Defense).

3.3 Expanded Findings

Semi-Periphery Anomalies

« East Asia: Nations like South Korea demonstrate lower CO5 intensity due to state-driven
green industrial strategies.

o Latin America: High intensity driven by agro-export reliance and insufficient regulatory
oversight.

Debt and Structural Adjustment

o IMF and World Bank austerity policies historically increased natural resource exploitation
(e.g., oil in Nigeria).

e Debt service-to-export ratios significantly influenced emissions trends in the late 1990s.

Government Spending Patterns

o Core nations: High government spending often targets environmental subsidies.

o Periphery nations: Tend towards fossil fuel subsidies, exacerbating emissions.

3.4 Extended Policy Implications

e Global South Support: Core nations should facilitate technology transfers and debt
relief to encourage sustainable practices in semi-peripheral and peripheral countries.

e Core Accountability: Implement carbon tariffs and integrate military emissions into
global climate accords.

o Grassroots Mobilization: International support for environmental NGOs within re-
pressive regimes to protect environmental activists.
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3.5

3.6

3.7

Critiques and Counterarguments

Structural Biases: Overemphasis on systemic factors overlooks the role of local elites
and grassroots agency.

Data Gaps: Missing information on deforestation emissions and informal economies
limits accuracy.

Critique of Ecological Modernization: Challenges techno-optimism and calls for
systemic change rather than technological fixes.

Future Research Directions

Time-Series Analysis: Investigate CO, intensity trends post-Kyoto Protocol imple-
mentation.

Intersectional Approaches: Examine gender roles in environmental movements and
impacts of indigenous land rights on sustainability.

Alternative Metrics: Utilize consumption-based emissions and correlate emissions in-
tensity with Human Development Index (HDI).

Key Takeaways

COs, intensity is politically and economically constructed within global capitalism struc-
tures.

Economic growth alone will not automatically lead to sustainability without deliberate
intervention.

Climate justice requires addressing historical ecological debts, particularly for semi-
peripheral and peripheral nations.

Final Synthesis: This structural approach emphasizes global inequalities as central to under-
standing climate change, advocating significant policy shifts toward equity, demilitarization,
and economic degrowth in core nations. Future research must integrate grassroots actions and
alternative economies to meaningfully address ecological breakdown.

11



4 International Environmental Politics (IEP) Perspec-
tives and Climate Tipping Point Governance

Climate tipping points—such as the loss of Arctic summer sea-ice, collapse of ice sheets in
Greenland and Antarctica, weakening of the Atlantic Thermohaline Circulation (THC), and
the potential collapse of critical ecosystems like the Amazon rainforest—present profound gov-
ernance challenges. Integrating theoretical perspectives from International Environmental Pol-
itics (IEP) provides essential insights into these governance challenges, highlighting why co-
ordinated global responses remain complex and offering pathways towards improved climate
governance.

4.1 International Anarchy and Governance Challenges

The concept of international anarchy emphasizes the absence of a central authority in global
politics, critically influencing how nations perceive and respond to climate tipping points.

o Realism: This perspective argues that sovereign states prioritize national interests and
security over collective environmental cooperation. The realist viewpoint suggests nations
are reluctant to commit significant resources to global cooperation on tipping points unless
they perceive immediate national threats, such as security risks from climate-induced
migrations or resource conflicts.

o Liberal Institutionalism: Contrary to realism, this perspective argues that despite
the anarchic nature of international relations, states can cooperate effectively through
structured international regimes. Successful governance of tipping points, from this view-
point, requires robust institutional frameworks (e.g., the Paris Agreement, United Nations
Framework Convention on Climate Change [UNFCCC]), which facilitate communication,
establish shared norms, and reduce uncertainty and mistrust.

o Ecoauthoritarianism: A less mainstream but provocative view suggesting that ad-
dressing tipping points effectively would necessitate stronger global governance or even
global environmental authority, significantly limiting state sovereignty to ensure strict
compliance with environmental thresholds.

4.2 Capitalism, Accumulation, and Tipping Point Risks

Marxist and structuralist perspectives from IEP emphasize capitalism’s inherent drive for ac-
cumulation and perpetual growth, exacerbating climate risks by externalizing environmental
costs.

e Treadmill of Production and Metabolic Rift: These concepts explain how capi-
talist economic systems continuously exploit natural resources and environmental sinks,
directly driving ecosystems towards tipping points (e.g., deforestation linked to interna-
tional commodity trade).
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e Second Contradiction of Capital: Climate tipping points embody this contradiction,
where capitalist growth leads to ecological degradation, eventually undermining economic
stability itself. This scenario creates governance challenges, requiring policymakers to
balance economic growth and ecological preservation simultaneously—often leading to
policy paralysis or weak governance mechanisms.

4.3 Knowledge, Epistemic Communities, and Climate Governance

IEP highlights the critical role of scientific knowledge and epistemic communities (networks of
experts) in shaping responses to climate tipping points.

o Epistemic Communities Model: Effective governance relies heavily on scientific con-
sensus and authoritative expert groups (like the IPCC), which provide credible assess-
ments of risks and pathways for mitigation and adaptation. However, governance chal-
lenges emerge when scientific uncertainty or disagreements among expert communities
become politicized, weakening collective action.

e Foucauldian and Constructivist Critiques: These theories underscore that scientific
knowledge is not politically neutral; instead, knowledge framing can reinforce political
divisions or strengthen entrenched positions, complicating collective governance of climate
risks.

4.4 Trade, Investment, and Political Economy Dynamics

IEP analyses of international trade and investment further illuminate why global economic
governance mechanisms sometimes exacerbate climate tipping point risks.

« Ecological Economics: Highlights how global trade intensifies ecological degradation,
increasing vulnerability to tipping points. For instance, demand-driven deforestation in
the Amazon is directly linked to international economic dynamics.

o Pollution Havens and Regulatory Chill: FDI theories suggest nations may resist
raising environmental standards due to fears of losing competitiveness, creating a gover-
nance barrier to stringent global environmental protections crucial for avoiding climate
tipping points.

4.5 Systems Thinking and Integrative Governance

Systems Thinking, emphasized within both climate science and IEP, advocates understanding
climate tipping points as interconnected systemic risks, requiring holistic governance strategies.

o Holistic Policy Frameworks: Integrative governance strategies, supported by systems
thinking, advocate for policies that consider interconnectedness among climate tipping el-
ements, emphasizing cross-sectoral governance structures, global cooperation, and trans-
boundary ecological stewardship.
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e Educational and Cognitive Dimensions: Promoting systems thinking through ed-
ucation can strengthen public and political recognition of interconnected climate risks,
potentially overcoming ideological divides and enhancing support for proactive global
governance strategies.

4.6 Recommendations for Strengthening Climate Governance

Integrating these perspectives leads to clear policy recommendations:

1. Strengthen International Institutions: Enhance existing frameworks (e.g., UN-
FCCC) by fostering deeper cooperation, trust-building mechanisms, and stronger ac-
countability measures.

2. Address Economic Drivers: Implement policies that manage capitalist dynamics ef-
fectively, such as green economic reforms, stricter regulations on international trade tied
to deforestation, and incentives for sustainable investment practices.

3. Enhance Science-Policy Interfaces: Improve mechanisms for translating scientific
consensus into actionable policy, reducing politicization and enhancing international cred-
ibility.

4. Implement Cross-Sectoral Governance: Foster systemic policy integration across
economic, ecological, and social sectors to address complex climate tipping points holis-
tically.

By explicitly integrating theoretical perspectives from IEP into climate tipping point gov-
ernance, policymakers and scholars can better understand governance barriers and identify
effective pathways for enhanced global environmental cooperation.

14



Economic Perspectives on Climate System Impacts: Cap-
italist Growth and Ecological Economics

1. Capitalist Growth Dynamics and Climate Tipping Elements

Contemporary capitalist economies are characterized by the imperative for perpetual growth,
driven by accumulation of capital, industrial expansion, and rising consumer demand. These
systemic traits manifest materially as increased throughput of natural resources (input) and
externalized waste (output), directly exacerbating stress on critical climate systems.

a. Amazon Rainforest

e Growth Impact: Agricultural expansion for export commodities like soy and beef is a
primary driver of Amazon deforestation. Under capitalist logic, forest is seen as unused
land—converted to “productive” use through deforestation.

« Climate Consequence: Deforestation disrupts water vapor recycling, reduces regional
rainfall, and diminishes Earth’s carbon sink capacity—potentially leading to rainforest
dieback and a tipping point toward savannization.

b. Boreal Forest

o Growth Impact: Logging, mining, and energy extraction (notably oil sands in Canada
and Siberia) accelerate forest degradation. Capitalist economies externalize the long-term
ecological costs of these extractive industries.

« Climate Consequence: Loss of boreal forest releases vast carbon stores and diminishes
albedo regulation—contributing to enhanced warming and positive feedback loops in the
Arctic system.

c. Atlantic Thermohaline Circulation (THC)

e Growth Impact: Industrialization in core and semi-periphery nations intensifies fossil
fuel combustion, increasing freshwater flux into the North Atlantic via ice sheet melt
(especially Greenland), which weakens THC.

o Climate Consequence: Disruption of ocean circulation alters global heat distribution
and can abruptly shift climate zones—creating unpredictable changes in monsoon and
precipitation systems globally.

2. Ecological Economics: Challenging Growth and Emphasizing
Thermodynamic Limits

Ecological economics frames the economy as a subsystem of the finite biosphere. It emphasizes
biophysical limits, guided by the laws of thermodynamics, especially the second law
(entropy), which implies that material and energy throughput always generates waste.
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a. West Antarctic Ice Sheet (WAIS)

o Ecological View: WAIS destabilization is not just a geophysical issue but a systemic
signal of thermodynamic overshoot. Greenhouse gas accumulation—Tlargely from energy-
intensive industries—has exceeded Earth’s absorptive capacity.

e Economic Link: The illusion of limitless growth ignores polar system thresholds. Sea-
level rise from WAIS collapse would directly threaten low-lying economic centers, yet
traditional models discount this due to their market myopia.

b. Arctic Summer Sea Ice

o Ecological View: Melting sea ice decreases planetary albedo—a critical regulator of
Earth’s energy balance. Ecological economists argue that this feedback is a non-linear,
irreversible consequence of growth-centric energy regimes.

e« Growth Critique: The paradox of Arctic development illustrates capitalist contradic-
tions—melting ice enables oil exploration that further fuels emissions, compounding the
crisis it helped create.

3. Global Energy Balance and Entropic Disequilibrium

The capitalist mode of production, especially in industrialized nations, significantly alters the
global energy balance:

o Fossil-fueled development injects vast heat-trapping gases into the atmosphere.
o Industrial agriculture disrupts the nitrogen and carbon cycles.

o Urbanization amplifies local heat islands and reshapes hydrological regimes.

These systemic outputs result in entropic disequilibrium-—a state where energy is unevenly
distributed and re-radiated, leading to:

o Enhanced water vapor feedback (from warmer oceans and land surfaces),
« Greater extreme weather variability (linked to altered jet stream behavior),

o Accelerated carbon release from permafrost (a “compounding debt” of past emissions).

4. Unequal Ecological Exchange and Global Climate Justice

World-Systems Theory explains how core nations shift environmental costs to the periphery
through trade, finance, and institutional power:

o Periphery nations export raw materials and absorb environmental degradation.

16



o Core nations maintain lower domestic emissions by outsourcing carbon-intensive produc-

tion.

« Climate tipping elements (e.g., Amazon, Arctic) are often located in the periphery but
serve global regulatory functions.

This unequal ecological exchange entrenches global injustice:

o Those least responsible for emissions suffer the most severe ecological tipping conse-

quences.

o Ecological economists argue for degrowth in overdeveloped nations and a just transi-
tion to regenerative economies.

Summary: From Economic Drivers to Tipping Points

Capitalist Economic Driver

Ecological Impact

Climate System Feedback

Fossil Fuel Dependence
Agro-industrial Expansion
Resource Extraction
Global Trade Systems

CO5 Accumulation
Deforestation

Land Degradation
Emission Externalization

THC Weakening, Arctic Melt
Amazon Dieback

Boreal Carbon Release
Atmospheric Imbalance

Table 1: Links between economic systems and climate tipping elements

Conclusion: Climate systems are not only geophysical entities but also economic mirrors.
Their destabilization reflects systemic contradictions within global capitalism. Ecological eco-
nomics offers an alternative paradigm—one that redefines prosperity within planetary bound-
aries and supports climate stabilization through degrowth, equity, and systems-informed poli-

cymaking.
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5 Epistemic Communities and Knowledge Framing in
Climate Tipping Element Governance

5.1 Epistemic Communities as Agents of Science-Based Governance

Epistemic communities are transnational networks of experts with recognized knowledge and
authority in a specific domain. In the context of climate governance, they play a pivotal role in
shaping how scientifically complex phenomena—such as climate tipping points—are interpreted
and translated into policy responses.

o They help interpret scientific uncertainty surrounding nonlinear feedbacks (e.g., collapse
of the West Antarctic Ice Sheet or disruptions in the Atlantic Meridional Overturning
Circulation).

o Epistemic communities generate early warning signals by modeling probabilistic cli-
mate thresholds, such as global mean temperature increases that may trigger irreversible
changes in Arctic sea ice extent.

o They translate complex systems knowledge into policy-relevant narratives, which enable
decision-makers to respond proactively to high-impact but uncertain risks.

o They facilitate consensus in international governance mechanisms, such as the Intergov-
ernmental Panel on Climate Change (IPCC), influencing global climate agreements (e.g.,
the inclusion of the 1.5°C and 2°C guardrails in the Paris Agreement).

5.2 Knowledge Framing and Political Responses to Tipping Ele-
ments

The way scientific knowledge about tipping points is framed has a significant impact on political
engagement and policymaking.

o When tipping elements are framed as “high-consequence thresholds,” they trigger precau-
tionary policy approaches, including early adaptation strategies and ambitious mitigation
commitments.

o If framed as long-term or uncertain risks, political actors may delay action or focus on
incremental, “no-regret” adaptation strategies rather than systemic transformation.

o Positive feedback loops, such as permafrost thaw or ice-albedo loss, are often framed as
amplifiers of climate system instability. However, stakeholders with vested interests may
strategically emphasize scientific uncertainty to delay regulatory action.

o Epistemic communities counter this by promoting risk-based governance: they argue that
uncertainty itself justifies stronger and earlier intervention, consistent with the precau-
tionary principle.
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5.3 Framing Interdependence Across Tipping Elements

Recent approaches emphasize the interconnectedness of tipping points, requiring a systems-
thinking framework in policy design.

o For example, the loss of Arctic sea ice accelerates warming, destabilizing boreal forests
and increasing permafrost carbon emissions. These cascading effects demonstrate the
systemic interlinkages among tipping elements.

o Systems-based framing supports integrated policies across sectors, connecting climate
mitigation with ecosystem conservation and global equity.

« Epistemic communities advocate for recognizing these interdependencies in international
policy forums and climate negotiations.

5.4 Implications for Climate Systems Governance

Embedding epistemic community insights into governance architectures enhances both scientific
credibility and strategic foresight.

» Policymaking informed by epistemic communities leads to long-term commitments aligned
with climate thresholds and early-warning indicators.

o Effective communication of systemic knowledge is crucial to strengthen public under-
standing and political legitimacy of climate action.

o Building institutional pathways for epistemic integration—such as science-policy inter-
faces and multi-stakeholder platforms—can transform climate governance from reactive
to anticipatory.
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6 Policy Implications from International Political Econ-
omy for Climate Solutions

The international political economy (IPE) perspective offers crucial insights into how global
trade, investment, and governance systems can be reshaped to deliver effective and politically
feasible climate solutions. Drawing on systems thinking and the dynamics of transnational
relationships, we outline actionable policy directions below.

6.1 Reforming Global Trade Rules to Align with Climate Goals

Problem: WTO and GATT regulations often limit the use of trade measures based on process
and production methods (PPMs), restricting countries’ ability to enforce climate standards.

Policy Implications:

e Amend WTO agreements to include explicit exceptions for climate-motivated trade re-
strictions, such as carbon border adjustment mechanisms (CBAMs).

o Negotiate climate provisions in regional and bilateral trade agreements.

o Phase out fossil fuel subsidies using trade-linked conditionalities.

Feasibility Strategy: Build coalitions among climate-ambitious economies (e.g., EU, Canada)
to promote plurilateral agreements within WTO frameworks.

6.2 Steering Transnational Investment Toward Sustainability

Problem: Foreign direct investment (FDI) can exploit regulatory weaknesses in host countries,
leading to environmental degradation (i.e., pollution havens).

Policy Implications:

o Mandate environmental due diligence for multinational corporations.
o Embed environmental criteria in bilateral investment treaties.

o Link investment flows to low-carbon development benchmarks.

Feasibility Strategy: Leverage the growing momentum around Environmental, Social, and
Governance (ESG) standards and secure support from climate-vulnerable countries.

6.3 Embedding Climate Risk into Global Financial Governance

Problem: Institutions like the IMF, World Bank, and WTO do not systematically account
for climate risks in economic assessments.
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Policy Implications:

 Institutionalize climate stress testing in macroeconomic and fiscal frameworks.
o Tie development finance to Paris Agreement alignment.

e Scale up support for climate-resilient infrastructure through the Green Climate Fund.

Feasibility Strategy: Advance reforms through G20 climate finance forums and partnerships
with multilateral development banks (MDBs).

6.4 Harmonizing Environmental Regulations Across Trade Blocs

Problem: Disparate environmental regulations lead to a “race to the bottom” and fragmented
governance.

Policy Implications:

o Develop regional CBAMs and enforceable environmental side-agreements.

o Promote mutual recognition of green standards and eco-labels.

Feasibility Strategy: Start with regional pilot programs and use trade-related technical
assistance to build capacity in lower-income states.

6.5 Governance for Climate-Driven Industrial Transformation

Problem: Institutional fragmentation and corporate capture inhibit the systemic shift toward
decarbonized economies.

Policy Implications:
o Establish just transition funds within global economic institutions.

o Facilitate public—private partnerships for technology diffusion and decarbonization.

« Promote open access to green technologies via international legal frameworks.

Feasibility Strategy: Frame these initiatives within the discourse of climate equity and
economic resilience to build South—North cooperation.

6.6 Enhancing Institutional Coherence Through Systems Thinking

Problem: Climate policy is often siloed, leading to conflicting objectives across trade, finance,
and environmental sectors.

Policy Implications:
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o Create coordination platforms across WTO, UNFCCC, IMF, and UNEP.

o Apply whole-of-system assessments to national and international policy planning.

Feasibility Strategy: Encourage use of systems mapping tools and policy coherence toolkits
through technical assistance and capacity development.

Summary Table: Climate Policy Implications from

IPE

Domain Problem Policy Solution Feasibility Strategy

Trade WTO limits on | Reform WTO for climate | Form climate coali-
PPM-based regula- | exceptions; allow CBAMs tions in WTO or pluri-
tions lateral trade frame-

works

Investment Pollution  havens | Green FDI screening; em- | Leverage ESG and
from weak regula- | bed ESG in investment | support from vulnera-
tions treaties ble states

Finance Climate risk unac- | Climate stress tests; tie fi- | Advance via G20 and
counted in macroe- | nance to Paris goals MDB reforms
conomic planning

Regional Inte- | Regulatory di- | Develop CBAMs and shared | Use pilot zones and

gration vergence weakens | environmental standards technical support
cooperation

Industrial Gov-
ernance

Structural power of
polluting industries

Just transition funds; open
access tech sharing

Frame around equity
and resilience

Institutional De-
sign

Policy fragmenta-
tion and incoher-
ence

Establish inter-agency
mechanisms; promote sys-
tems tools

Develop national-level
integration strategies

Table 2: Integrative Climate Policy Strategies Informed by IPE
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