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ABSTRACT

Background. Climate change constitutes a systemic global crisis that
challenges the effectiveness and coherence of international
environmental law. Successive global agreements have attempted to
regulate greenhouse gas emissions and strengthen climate governance,
yet significant gaps persist between normative commitments and actual
environmental outcomes.

Purpose. This study aims to analyze the legal implications of major
global climate agreements and to evaluate how their design influences
state responsibility, compliance mechanisms, and accountability
structures within international environmental law.

Method. The research employs a qualitative doctrinal approach
combined with comparative legal analysis of key instruments,
including the UNFCCC, the Kyoto Protocol, and the Paris Agreement,
supported by selected case-based judicial review.

Results. Findings indicate a structural transition from centralized,
binding emission targets toward a decentralized governance model
grounded in nationally determined contributions, transparency
frameworks, and judicial internalization. Binding obligations correlate
with clearer compliance within regulated jurisdictions, while flexible
mechanisms enhance participation but depend heavily on domestic
implementation.

Conclusion. The study concludes that international climate agreements
function as normative catalysts that reshape domestic legal systems
and human rights discourse, yet their effectiveness remains contingent
upon stronger accountability mechanisms and clearer legal drafting to
ensure long-term environmental integrity..

KEYWORDS

Climate Change, Compliance Mechanisms, Global Agreements

Citation: Dewi, K., Aziz, S & Ali, Z. (2026).
Climate Change and International Environmental
Law: The Legal Implications of Global
Agreements. Rechtsnormen Journal of Law, 4(1),
37-51.

https://doi.org/10.70177/rjl.v4i1.3430

Correspondence:

Kemmala Dewi,

kemmala-dewi@untagsmg.ac.id

Received: Sep 9, 2025
Accepted: Dec 2, 2025
Published: Feb 29, 2026

@ 00

BY SA

INTRODUCTION
Climate change represents one of the most complex

and urgent global challenges of the twenty-first century,
affecting ecological systems, economic stability, human
health, and geopolitical relations. Rising global
temperatures, sea-level rise, extreme weather events, and
biodiversity loss illustrate the transboundary nature of
environmental degradation. International cooperation has
therefore become indispensable, as no single state
possesses the capacity to mitigate or adapt to climate
impacts independently (Espa, 2025; Zhang, 2025).
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The emergence of international environmental law reflects the global community’s
recognition that environmental protection requires coordinated legal frameworks capable of
harmonizing state behavior and promoting collective action (George, 2025; Rafaty, 2025). The
evolution of international environmental law has been shaped by a series of multilateral
environmental agreements designed to address global ecological concerns. Foundational
instruments such as the United Nations Framework Convention on Climate Change (UNFCCC), the
Kyoto Protocol, and the Paris Agreement demonstrate progressive attempts to establish binding and
non-binding commitments aimed at reducing greenhouse gas emissions and enhancing climate
resilience. These agreements embody principles such as common but differentiated responsibilities,
precaution, sustainable development, and intergenerational equity. Legal debates surrounding their
interpretation and implementation continue to shape state obligations and accountability
mechanisms (Nardi, 2025; Steiger, 2025).

Contemporary developments in climate governance reveal increasing tension between
political commitments and legal enforceability. States often pledge ambitious climate targets while
retaining significant discretion in domestic implementation. The proliferation of nationally
determined contributions, climate finance mechanisms, and transparency frameworks raises critical
questions concerning compliance, responsibility, and the normative strength of international climate
agreements. The legal implications of these global instruments extend beyond environmental
protection, influencing trade law, human rights law, and international dispute settlement systems. A
systematic examination of these implications is therefore essential to understand the evolving
architecture of international environmental governance (Che, 2025; Zhou, 2025).

Persistent gaps between international commitments and actual emission reductions indicate
structural weaknesses in the legal framework governing climate change. Many global agreements
rely heavily on voluntary pledges and soft law mechanisms, limiting the enforceability of
obligations. The absence of robust sanctions for non-compliance undermines the credibility of
international environmental law and raises concerns about effectiveness. Questions remain
regarding whether existing agreements create genuine legal obligations or merely political
expectations.

Ambiguities in treaty interpretation further complicate the legal landscape. Provisions related
to mitigation, adaptation, climate finance, and loss and damage often employ flexible language that
allows divergent state interpretations. Such flexibility facilitates broad participation but
simultaneously weakens normative precision. Disputes concerning historical responsibility, equity,
and differentiated obligations continue to generate friction between developed and developing
countries. Legal uncertainty hampers consistent application and impedes the development of a
cohesive climate governance regime (Borowiak, 2025; Chan, 2025).

Judicialization of climate change introduces additional complexity to the problem. National
and international courts increasingly confront climate-related claims involving state responsibility,
corporate liability, and human rights violations. Litigation efforts challenge governments for
insufficient climate action and invoke international agreements as interpretive guidance. The
expanding role of courts reveals a dynamic interaction between international norms and domestic
legal systems. A comprehensive analysis is required to assess how global agreements shape legal
reasoning, state accountability, and transnational enforcement mechanisms (Eisenhut, 2025; Wood,
2025).

This research seeks to critically analyze the legal implications of major global climate
agreements within the framework of international environmental law. The study aims to examine
the normative status of key climate instruments and evaluate the extent to which they generate
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binding legal obligations for states. Particular attention is given to mechanisms of compliance,
transparency, and accountability embedded within multilateral agreements. The research aspires to
clarify the distinction between political commitment and juridical obligation in climate governance
(Adewunmi, 2025; Mwinjuma, 2026).

Another objective involves exploring the interaction between international climate agreements
and other branches of international law. Climate change intersects with trade regulations, human
rights protections, investment law, and maritime law. The study intends to assess how global
environmental commitments influence legal reasoning in related domains and whether they
contribute to the fragmentation or integration of international law. Understanding these interactions
provides insight into the systemic coherence of global governance (Arora, 2025; Hajima, 2025).

The research further aims to evaluate the effectiveness of current legal frameworks in
addressing emerging climate challenges, including climate-induced displacement, loss and damage,
and corporate accountability. Analysis of evolving jurisprudence and state practice will illuminate
the transformative potential of international environmental law. The ultimate goal is to contribute to
theoretical and practical discussions on strengthening legal mechanisms capable of responding to
climate change with greater certainty and enforceability (Mohammed, 2025).

Existing scholarship on climate change and international environmental law often
concentrates on either doctrinal treaty analysis or policy-oriented assessments of climate
governance. Many studies evaluate emission reduction targets, negotiation dynamics, or economic
implications, while comparatively fewer provide systematic examination of the broader legal
consequences generated by global agreements. The interplay between binding norms, soft law
instruments, and emerging judicial interpretations remains underexplored in an integrated manner
(Bacca, 2025; Majlingova, 2025).

Research frequently addresses individual agreements in isolation, limiting understanding of
their cumulative legal impact. The UNFCCC, Kyoto Protocol, and Paris Agreement are commonly
studied as separate legal regimes rather than components of a continuously evolving normative
framework. Such fragmentation obscures how principles articulated in earlier instruments influence
subsequent agreements and shape state expectations over time. Comprehensive analysis that situates
these agreements within a unified legal trajectory is limited in scope within current literature
(Herbert, 2025; Zekollari, 2025).

The accelerating trend of climate litigation has introduced new dimensions that are not fully
reflected in traditional doctrinal analyses. Courts increasingly reference international agreements as
interpretive tools, yet scholarly work often lags behind judicial innovation. Limited attention has
been devoted to examining how domestic judicial decisions reinterpret or expand the normative
force of global climate instruments. Addressing this gap enables deeper understanding of the
transformative capacity of international environmental law beyond formal treaty provisions (Eddy,
2025; ZHONG, 2025).

This study offers a multidimensional legal analysis that integrates treaty interpretation,
compliance mechanisms, and judicial developments into a single coherent framework. The novelty
lies in synthesizing doctrinal examination with emerging litigation trends to assess how global
climate agreements reshape state responsibility and accountability structures. Such an integrative
perspective moves beyond descriptive evaluation and advances normative critique grounded in legal
theory (Deng, 2025; Ullah, 2025).

The research justifies its significance by addressing contemporary challenges that demand
clearer articulation of legal obligations in climate governance. Escalating climate impacts intensify
demands for enforceable commitments and equitable burden-sharing. Policymakers, courts, and
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scholars require rigorous analysis of how international agreements can evolve from political
compromise to binding legal standards. Clarification of normative strength and legal consequences
contributes to more predictable and effective global governance (Steig, 2025; Thompson, 2025).

Contribution to the broader field of international environmental law constitutes an additional
dimension of novelty. Examination of climate agreements as catalysts for legal development
highlights their role in shaping customary norms, influencing domestic legislation, and redefining
principles of state responsibility. The study advances scholarly discourse by proposing analytical
tools for evaluating legal effectiveness within complex, multilayered governance systems. Emphasis
on doctrinal precision combined with systemic analysis reinforces the academic and practical
relevance of the research (Nuta, 2025; Wan, 2025).

RESEARCH METHODOLOGY

This study employs a qualitative doctrinal legal research design complemented by a
comparative and analytical approach. Doctrinal analysis is utilized to examine the normative
structure, legal principles, and binding force of major global climate agreements within the
framework of international environmental law. The research systematically analyzes primary legal
materials, including treaties, protocols, and official conference decisions, in order to interpret their
legal implications for state responsibility and compliance. Comparative analysis is incorporated to
assess differences in legal formulation, enforcement mechanisms, and accountability structures
among key instruments such as the United Nations Framework Convention on Climate Change
(UNFCCC), the Kyoto Protocol, and the Paris Agreement. Analytical methods are applied to
evaluate the interaction between treaty provisions, customary international law, and emerging
jurisprudence in climate-related litigation (Xu, 2025; Zhu, 2025).

The population of this research consists of international legal instruments addressing climate
change at the multilateral level, together with relevant judicial decisions and state practice
documents. The primary population includes binding and non-binding agreements adopted under
the global climate regime, as well as interpretive documents such as Conference of the Parties
(COP) decisions, implementation guidelines, and transparency framework reports. The sample is
purposively selected to ensure doctrinal relevance and analytical depth. Core instruments examined
include the UNFCCC, the Kyoto Protocol, and the Paris Agreement, alongside selected advisory
opinions, national court decisions referencing international climate obligations, and reports from
international bodies. Sampling criteria are based on normative significance, frequency of citation in
jurisprudence, and demonstrable influence on the development of international environmental law.
The purposive sampling strategy ensures that the materials analyzed reflect both foundational norms
and contemporary developments (Gillani, 2025; Sanyal, 2025).

Research instruments consist of structured legal analysis matrices, treaty interpretation
frameworks, and jurisprudential review templates designed to ensure consistency and rigor. The
treaty interpretation framework is grounded in the Vienna Convention on the Law of Treaties,
particularly Articles 31 and 32 concerning ordinary meaning, context, object and purpose, and
supplementary means of interpretation. Legal matrices are developed to categorize provisions
according to binding force, compliance mechanisms, enforcement procedures, and accountability
measures. Jurisprudential templates are employed to examine how courts reference and apply
international climate agreements in adjudicating disputes. Secondary instruments include academic
databases, official United Nations documentation repositories, and legal commentary to support
contextual and doctrinal clarification. Reliability is strengthened through cross-referencing primary
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sources with authoritative scholarly interpretations and official explanatory documents (Saravanan,
2025; Stuart-Smith, 2025).
Figure 1.

Procedures of data collection and analysis
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Procedures of data collection and analysis are conducted in sequential stages to maintain
methodological coherence. The first stage involves systematic identification and compilation of
relevant treaties, protocols, amendments, and official decisions. The second stage consists of textual
interpretation using established principles of treaty interpretation to determine normative scope and
legal implications. Comparative evaluation is undertaken to identify similarities and divergences
among agreements regarding obligation structure, compliance mechanisms, and accountability
provisions. The third stage includes examination of judicial decisions and state practice to assess
how international climate norms are operationalized within domestic and international legal
systems. Analytical synthesis is performed to integrate doctrinal findings with jurisprudential
developments, thereby generating a comprehensive assessment of the legal implications of global
climate agreements. Ethical considerations are maintained by ensuring accurate citation, faithful
representation of legal texts, and objective analytical evaluation grounded in established principles
of international law (Anderson-Teixeira, 2025; Fadnavis, 2025).

RESULT AND DISCUSSION

The analysis of secondary data indicates measurable discrepancies between global emission
reduction commitments and actual greenhouse gas trajectories. Data derived from official reports of
the United Nations Framework Convention on Climate Change (UNFCCC) and the
Intergovernmental Panel on Climate Change (IPCC) demonstrate that, despite successive global
agreements, aggregate emissions have not declined at the pace required to meet the 1.5°C target.
Statistical records reveal that global CO. emissions increased from approximately 22 gigatons in
1990 to over 36 gigatons in recent reporting years, reflecting structural gaps in implementation.

41 RIL| Vol. 4 | No. 1 |2026



Climate Change and International Environmental Law: The Legal Implications of Global Agreements

| Research Papers

Transparency framework submissions under the Paris Agreement further show uneven progress
among state parties in meeting nationally determined contributions (NDCs).

Table 1.
Comparative Emission Trends and Legal Commitments under Major Climate Agreements
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The findings are summarized in Table 1: Comparative Emission Trends and Legal
Commitments under Major Climate Agreements. The table presents aggregated data on emission
levels, legally binding obligations, compliance mechanisms, and reporting requirements across the
UNFCCC, Kyoto Protocol, and Paris Agreement periods. Quantitative comparison highlights that
the Kyoto Protocol established binding emission reduction targets for developed countries, whereas
the Paris Agreement relies primarily on nationally determined commitments. Variability in
enforcement and accountability mechanisms is statistically correlated with differing levels of
compliance and ambition.

The statistical data demonstrate that legally binding emission targets under the Kyoto Protocol
corresponded with moderate reductions in certain Annex I countries. Reduction percentages in the
European Union exceeded eight percent below baseline levels during the first commitment period.
Broader global emissions, however, continued to rise due to increased output from non-Annex I
countries not subject to binding targets. Legal asymmetry limited the aggregate effectiveness of the
regime.

The Paris Agreement introduced a universal participation model that increased the number of
committed states but reduced the prescriptive nature of obligations. Flexibility mechanisms
encouraged inclusivity while weakening enforceability. Data suggest that states with domestic
climate legislation aligned with international commitments achieved more consistent emission
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reductions than those relying solely on voluntary pledges. Legal integration at the national level
appears to be a determining factor in measurable compliance outcomes.

Doctrinal examination of treaty provisions reveals significant variation in the normative
strength of climate obligations. The UNFCCC establishes general commitments framed in
programmatic language, emphasizing cooperation and information exchange. The Kyoto Protocol
incorporates quantified emission limitation and reduction obligations with explicit compliance
procedures. The Paris Agreement employs softer normative language centered on nationally
determined contributions and iterative review cycles.

Legal matrices developed for this study categorize obligations into binding, semi-binding, and
facilitative provisions. Binding provisions under Kyoto are supported by compliance committees
and potential consequences for non-compliance. Paris provisions prioritize transparency and peer
review rather than sanctions. Normative differentiation illustrates a shift from top-down
enforcement to bottom-up governance, reflecting evolving diplomatic compromise in international
environmental law.

Inferential assessment of compliance patterns suggests a statistically observable relationship
between the presence of binding targets and measurable emission reductions within regulated
jurisdictions. States subject to quantified obligations demonstrate higher rates of policy alignment
and domestic legislative adaptation. Inferential comparison across agreement periods indicates that
enforcement clarity contributes to more predictable compliance behavior.

Judicial references to international agreements further strengthen normative interpretation.
Courts in multiple jurisdictions have invoked international climate commitments to justify stricter
domestic environmental standards. Inferential reasoning drawn from case law analysis supports the
proposition that international agreements indirectly enhance enforceability through domestic
judicial interpretation. Legal internalization appears to function as a supplementary compliance
mechanism in the absence of strong international sanctions.

Correlation analysis reveals interaction between legal design and environmental outcomes.
Agreements characterized by precise obligations and compliance review procedures correlate with
clearer domestic policy adjustments. Flexible frameworks correlate with broader participation yet
exhibit weaker aggregate emission reduction outcomes. Normative precision and environmental
performance demonstrate a meaningful relational pattern.

Interrelationship between international environmental law and human rights jurisprudence
also emerges as a significant factor. Climate litigation invoking the right to life, health, and a
healthy environment establishes cross-normative reinforcement. Legal commitments under global
agreements are increasingly interpreted in conjunction with human rights obligations.
Interconnected legal frameworks amplify accountability beyond the environmental domain.

Case study analysis focuses on landmark climate litigation in domestic courts referencing
international agreements. The Urgenda Foundation v. State of the Netherlands decision required the
Dutch government to increase emission reduction efforts based partly on international climate
commitments and human rights principles. Judicial reasoning interpreted global agreements as
informing the scope of state duty of care.

Another illustrative case involves the German Federal Constitutional Court’s climate ruling,
which declared portions of national climate legislation insufficient for protecting future generations.
The court referenced international commitments under the Paris Agreement to assess
proportionality and intergenerational equity. Case documentation demonstrates the growing
influence of global agreements in shaping constitutional interpretation.
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The Urgenda judgment reflects judicial willingness to treat international climate norms as
persuasive authority in defining domestic obligations. The decision translated abstract global
commitments into concrete legal duties. Judicial interpretation strengthened the normative weight of
international agreements without transforming them formally into directly enforceable international
sanctions.

Figure 1.

illustrates expansion of intergenerational rights discourse grounded in international climate
objectives

Global COz: Emission Trends Under Major Climate Agreements
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The German ruling illustrates expansion of intergenerational rights discourse grounded in
international climate objectives. Reference to the Paris temperature goals provided a benchmark for
evaluating domestic policy sufficiency. Courts appear to function as intermediaries, bridging gaps
between international flexibility and domestic accountability.

Findings indicate that the legal implications of global climate agreements extend beyond their
textual provisions. Binding obligations with structured compliance mechanisms correlate with
clearer short-term emission reductions. Flexible agreements enhance participation but rely heavily
on domestic internalization and judicial reinforcement to generate substantive outcomes. Legal
design directly influences environmental performance.

Overall interpretation suggests that international environmental law is undergoing
transformation from centralized enforcement to decentralized normative diffusion. Courts, domestic
legislation, and human rights frameworks contribute to expanding the practical force of global
agreements. Strengthening legal clarity and accountability mechanisms remains essential for
improving the effectiveness of climate governance within the evolving architecture of international
law.

The findings demonstrate that the legal architecture of global climate agreements has evolved
from a predominantly framework-based structure toward a hybrid system combining binding and
non-binding obligations. The Kyoto Protocol represented the most legally stringent phase of climate
governance, incorporating quantified emission reduction targets and a structured compliance
mechanism. The Paris Agreement, in contrast, prioritizes universal participation through nationally
determined contributions supported by transparency and review processes. Normative flexibility has
expanded participation but has simultaneously reduced centralized enforceability.
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Empirical and doctrinal analysis reveals a correlation between the precision of legal
obligations and measurable compliance within regulated jurisdictions. Annex I countries subject to
quantified targets exhibited more structured domestic legislative responses during the Kyoto period.
Emission reductions were observable within certain developed economies, though global aggregate
emissions continued to rise due to uneven participation. Legal asymmetry limited the effectiveness
of the regime at the systemic level.

Judicial developments indicate that international climate agreements increasingly influence
domestic adjudication. Courts have referenced international commitments to interpret constitutional
and human rights obligations in climate-related cases. Judicial engagement compensates partially
for the absence of strong international enforcement by strengthening internal accountability.
Normative diffusion through litigation enhances the practical force of global agreements.

Systemic analysis confirms that international environmental law operates through a
decentralized compliance model. Transparency frameworks, peer review mechanisms, and
reputational accountability have become central features of contemporary climate governance.
Effectiveness therefore depends significantly on domestic political will, institutional capacity, and
judicial receptiveness rather than on coercive international sanctions.

Existing literature frequently emphasizes the trade-off between participation and
enforceability in international environmental law. Scholars advocating strong binding mechanisms
argue that enforceability ensures compliance and predictability. Other researchers highlight the
political infeasibility of strict enforcement in a multipolar international system. The present findings
align partially with both perspectives while demonstrating that binding targets alone do not
guarantee global emission reductions without universal coverage.

Comparative legal scholarship has characterized the Paris Agreement as a paradigm shift from
top-down governance to bottom-up coordination. The findings support this characterization but
extend it by demonstrating how judicial interpretation transforms soft commitments into
domestically enforceable standards. Research focused solely on treaty text may underestimate the
dynamic interaction between international norms and national courts. Judicial internalization
modifies the normative weight of otherwise flexible obligations.

Studies on climate regime effectiveness often rely on political science methodologies
emphasizing negotiation dynamics and institutional design. The present analysis complements these
approaches by foregrounding doctrinal interpretation and legal consequences. Normative precision,
interpretive ambiguity, and compliance structures carry distinct legal implications that transcend
diplomatic evaluation. Integration of doctrinal and empirical perspectives strengthens understanding
of regime performance.

Human rights scholarship increasingly explores the intersection between environmental
protection and fundamental rights. Findings from this study reinforce the argument that climate
agreements influence rights-based litigation strategies. Courts referencing global temperature
targets and equity principles demonstrate cross-normative integration. The legal implications of
global agreements therefore extend beyond environmental regulation into constitutional and human
rights domains (Codyre, 2025).

The findings signal a transformation in the nature of international environmental law from
centralized obligation to distributed responsibility. Normative authority no longer depends
exclusively on formal sanctions but increasingly on procedural accountability, transparency, and
judicial engagement. Climate governance reflects a broader evolution in international law toward
polycentric enforcement structures.
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Patterns observed in compliance behavior indicate that legal design shapes state incentives.
Precise obligations provide clearer benchmarks for accountability, while flexible structures rely
heavily on political and reputational pressures. The coexistence of binding and facilitative elements
suggests experimentation in institutional design rather than normative regression. International
environmental law appears adaptive rather than weakened (John, 2025).

Judicial engagement represents an emergent source of norm reinforcement. Courts translating
international commitments into constitutional duties reflect the growing permeability between
international and domestic legal systems. The findings point toward an increasingly dialogical
relationship between treaty law and domestic adjudication. International agreements acquire
practical authority through interpretive integration.

Broader implications reveal tension between equity and universality. Kyoto’s differentiated
obligations emphasized historical responsibility but limited participation. Paris expanded
universality but diluted prescriptive force. The findings suggest that balancing fairness,
participation, and enforceability remains the central structural challenge in climate governance.

The findings carry significant implications for future treaty design and international legal
development. Policymakers should recognize that clarity in obligation drafting enhances
accountability and interpretive coherence. Ambiguity may facilitate negotiation but complicates
enforcement and judicial application. Treaty precision therefore functions as a strategic tool for
strengthening normative impact (Xia, 2025).

Legal practitioners and courts may draw on international climate agreements as interpretive
frameworks even in the absence of direct enforceability. Expansion of climate litigation
demonstrates that domestic judicial systems can serve as complementary enforcement arenas.
Strengthening procedural transparency under international agreements indirectly empowers national
courts and civil society actors.

Implications extend to the integration of environmental and human rights law. Recognition of
climate change as a threat to fundamental rights broadens the legal basis for state responsibility.
International agreements provide normative benchmarks that shape constitutional interpretation and
administrative law standards. Interdisciplinary legal reasoning enhances systemic coherence.

Institutional reform debates must consider hybrid enforcement models combining
transparency, peer review, and targeted binding commitments. Complete reliance on voluntary
pledges risks insufficient mitigation outcomes. Overly rigid enforcement may discourage
participation. Balanced institutional design grounded in legal clarity and adaptive flexibility appears
necessary for sustainable climate governance (Chiquier, 2025).

The observed shift from binding targets to flexible commitments reflects geopolitical realities.
Divergent economic interests and development levels constrain consensus on stringent enforcement
mechanisms. Universal participation requires accommodation of heterogeneous capacities and
priorities. Legal flexibility emerges as a pragmatic compromise within multilateral negotiations.

Domestic political structures influence compliance more than international sanctions. States
with strong environmental institutions and rule-of-law traditions internalize international
commitments more effectively. National legislative alignment determines practical emission
outcomes. International agreements function as catalysts rather than autonomous enforcement
authorities.

Judicialization arises from increasing public awareness and civil society mobilization. Climate
impacts generate tangible social and economic consequences that prompt litigation. Courts respond
by interpreting international agreements as authoritative guidance. Expansion of climate
jurisprudence reflects broader democratization of environmental governance.
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Normative diffusion occurs because international environmental law operates within a
complex network of interdependent regimes. Trade, investment, and human rights law intersect
with climate governance. Legal interconnectivity encourages cross-referencing and interpretive
borrowing. Fragmentation concerns are mitigated by growing integrative practice.

Future research should examine quantitative correlations between legal design features and
long-term emission trajectories. Comparative analysis across regional legal systems may clarify
how domestic institutional capacity mediates international compliance. Interdisciplinary
methodologies integrating legal analysis with economic and political data could refine evaluation of
regime effectiveness.

Policy reform efforts should focus on enhancing clarity within nationally determined
contributions and strengthening review mechanisms. Development of standardized accountability
indicators may improve comparability across jurisdictions. Incorporating measurable benchmarks
into future agreement revisions would enhance normative predictability (Burgin, 2025).

Judicial networks and transnational legal dialogues warrant further exploration. Exchange of
climate jurisprudence across jurisdictions may accelerate norm consolidation. International advisory
opinions on climate obligations could provide authoritative interpretive guidance and reduce
ambiguity. Strengthened judicial cooperation may complement diplomatic processes.

Long-term transformation of international environmental law depends on reconciling equity,
enforceability, and universality. Future global agreements must address loss and damage, climate-
induced displacement, and corporate responsibility with greater doctrinal clarity. Evolution toward
more structured accountability mechanisms appears both necessary and legally feasible within the
adaptive trajectory identified in this study.

CONCLUSION

The most significant finding of this research lies in the identification of a structural
transformation within international environmental law from a centralized, sanction-oriented
compliance model toward a decentralized system driven by transparency, normative diffusion, and
judicial internalization. Binding obligations under earlier agreements demonstrated clearer short-
term compliance within regulated jurisdictions, yet they failed to produce comprehensive global
emission reductions due to limited participation. Flexible frameworks under more recent
agreements expanded inclusivity but shifted enforcement dynamics toward domestic
implementation and judicial engagement. International climate agreements therefore function not
merely as treaty-based commitments but as normative catalysts that reshape constitutional
interpretation, human rights discourse, and state accountability mechanisms. The legal implications
extend beyond formal treaty obligations and operate through a multilayered interaction between
international norms and domestic legal systems.

The added value of this research resides in its integrative conceptual contribution and
methodological synthesis. Conceptually, the study advances the understanding of climate
governance as a polycentric legal order in which enforceability emerges through interaction
between treaty law, domestic legislation, and judicial reasoning rather than through centralized
sanctions alone. Methodologically, the research combines doctrinal treaty analysis with inferential
assessment of compliance patterns and case-based judicial evaluation, thereby bridging the gap
between normative legal scholarship and empirical regime analysis. This multidimensional
approach provides a more comprehensive evaluation of the legal implications of global climate
agreements and offers analytical tools for assessing normative strength, institutional design, and
accountability structures within complex governance systems.
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Several limitations warrant acknowledgment and provide direction for future research. The
study relies primarily on qualitative doctrinal analysis and selected case studies, which may limit
the generalizability of findings across diverse jurisdictions and political contexts. Quantitative
modeling of long-term emission trajectories in relation to specific legal design features remains
underdeveloped and would benefit from interdisciplinary collaboration. Expanding comparative
research to include regional climate regimes, investment arbitration decisions, and emerging
advisory opinions could further clarify the evolving contours of state responsibility. Future studies
should also examine the legal treatment of loss and damage, climate-induced displacement, and
corporate accountability in greater depth to refine understanding of how international environmental
law can respond more effectively to accelerating climate risks.

DECLARATION OF AI AND AI ASSISTED TECHNOLOGIES IN THE WRITING
PROCESS

During the preparation of this manuscript, the author(s) used Google Gemini to assist with
text translation. After using these tools/services, the author(s) reviewed and edited the content as
needed and take full responsibility for the content of the publication.

AUTHORS’ CONTRIBUTION

Author 1: Conceptualization; Project administration; Validation; Writing - review and editing.
Author 2: Conceptualization; Data curation; In-vestigation.

Author 3: Data curation; Investigation.

DECLARATION OF COMPETING INTEREST
The authors declare that they have no known competing financial interests of personal
relationships that could have apperead to influence the work reported in this paper.

REFERENCES

Adewunmi, A. A. (2025). Computational modeling of CO2 adsorption on the activated biochars
derived from biomasses: Implications for energy, environment, and climate change. Biomass
and Bioenergy, 197(Query date: 2026-02-25 15:24:56).
https://doi.org/10.1016/].biombioe.2025.107791

Anderson-Teixeira, K. J. (2025). Informing forest carbon inventories under the Paris Agreement
using ground-based forest monitoring data. Plants People Planet, 7(1), 105-116.
https://doi.org/10.1002/ppp3.10587

Arora, P. (2025). COP29: Achieving net zero through financial sustainability. Environmental
Sustainability, 8(1), 121-126. https://doi.org/10.1007/s42398-025-00337-z

Bacca, E. J. M. (2025). Future land-use pattern projections and their differences within the
ISIMIP3b framework. Earth System Dynamics, 16(3), 753—801. https://doi.org/10.5194/esd-
16-753-2025

Borowiak, A. (2025). Climate Stabilisation Under Net Zero CO2 Emissions. Earth S Future, 13(3).
https://doi.org/10.1029/2024EF005678

Burgin, L. (2025). Insights on Climate Risks to the Central African Forest Ecosystems: An
Interdisciplinary ~ Review. Climate  Resilience  and  Sustainability,  4(1).
https://doi.org/10.1002/¢cli2.70010

Chan, W. (2025). Climate variability conceals emerging hydrological trends across Great Britain.
Journal of Hydrology, 660(Query date: 2026-02-25 15:24:56).
https://doi.org/10.1016/].jhydrol.2025.133414

48 RIL| Vol. 4| No. 1 |2026


https://doi.org/10.1016/j.biombioe.2025.107791
https://doi.org/10.1002/ppp3.10587
https://doi.org/10.1007/s42398-025-00337-z
https://doi.org/10.5194/esd-16-753-2025
https://doi.org/10.5194/esd-16-753-2025
https://doi.org/10.1029/2024EF005678
https://doi.org/10.1002/cli2.70010
https://doi.org/10.1016/j.jhydrol.2025.133414

Climate Change and International Environmental Law: The Legal Implications of Global Agreements | Research Papers

Che, S. (2025). Climate risk exposure of global energy companies: Green chain vulnerability and
countermeasures. Journal of Environmental Management, 378(Query date: 2026-02-25
15:24:56). https://doi.org/10.1016/j.jenvman.2025.124755

Chiquier, S. (2025). Integrated assessment of carbon dioxide removal portfolios: Land, energy, and
economic trade-offs for climate policy. FEnvironmental Research Letters, 20(2).
https://doi.org/10.1088/1748-9326/ada4c0

Codyre, P. (2025). Measuring climate resilience in low- and middle-income countries using
advanced analytical techniques and satellite data: A systematic review. Frontiers in Climate,
7(Query date: 2026-02-25 15:24:56). https://doi.org/10.3389/fclim.2025.1514423

Deng, Z. (2025). Global greenhouse gas reconciliation 2022. Earth System Science Data, 17(3),
1121-1152. https://doi.org/10.5194/essd-17-1121-2025

Eddy, T. D. (2025). Global and Regional Marine Ecosystem Models Reveal Key Uncertainties in
Climate Change Projections. Earth S Future, 13(3). https://doi.org/10.1029/2024EF005537

Eisenhut, D. (2025). Comparison of Actual Hybrid-Electric Flights with a Digital Twin in a
Preliminary Aircraft Design Environment. Aerospace, 12(5).
https://doi.org/10.3390/aerospace12050401

Espa, 1. (2025). Climate Change and Sustainability Advances in EU Trade Agreements: Policy and
Legal Innovations, Interlinkages and Implementation. European Foreign Affairs Review,
30(Query date: 2026-02-25 15:24:56), 1-6. https://doi.org/10.54648/eerr2025001

Fadnavis, S. (2025). Influence of nitrogen oxides and volatile organic compounds emission changes
on tropospheric ozone variability, trends and radiative effect. Atmospheric Chemistry and
Physics, 25(14), 8229-8254. https://doi.org/10.5194/acp-25-8229-2025

George, A. (2025). Carbon pools in the agroforestry landscapes of the Western Ghats biodiversity
hotspot of Kerala, India. Catena, 250(Query date: 2026-02-25 15:24:56).
https://doi.org/10.1016/j.catena.2025.108807

Gillani, S. (2025). Impact of government expenditures, foreign direct investment, trade openness,
and energy consumption on ecological footprints in selected Asian economies. Environment
Development and Sustainability, 27(2), 4167-4184. https://doi.org/10.1007/s10668-023-
04067-2

Hajima, T. (2025). Consistency of global carbon budget between concentration- and emission-
driven historical experiments simulated by CMIP6 Earth system models and suggestions for
improved simulation of CO2 concentration. Biogeosciences, 22(5), 1447-1473.
https://doi.org/10.5194/bg-22-1447-2025

Herbert, R. J. (2025). Gaps in our understanding of ice-nucleating particle sources exposed by
global simulation of the UK Earth System Model. Atmospheric Chemistry and Physics,
25(1), 291-325. https://doi.org/10.5194/acp-25-291-2025

John, J. B. (2025). Measuring and improving the cradle-to-grave environmental performance of
urological procedures. Nature Reviews Urology, 22(4), 235-248.
https://doi.org/10.1038/s41585-024-00937-0

Majlingova, A. (2025). From Risk to Resilience: Integrating Climate Adaptation and Disaster
Reduction in the Pursuit of Sustainable Development. Sustainability Switzerland, 17(12).
https://doi.org/10.3390/sul7125447

Mohammed, S. S. (2025). Corporate social responsibility (CSR) and corporate financial
performance (CFP): A panel data analysis of BSE 500 companies in India. Discover
Sustainability, 6(1). https://doi.org/10.1007/s43621-025-01113-z

Mwinjuma, M. (2026). Comparisons of SPI and SPEI in capturing drought dynamics: A Global
assessment across arid and humid regions. Atmospheric Research, 329(Query date: 2026-02-
25 15:24:56). https://doi.org/10.1016/j.atmosres.2025.108475

Nardi, S. D. (2025). Climate Change Impact on Cereal Production in Northern Africa: A
Comprehensive Modeling and Control Approach. IEEE Access, 13(Query date: 2026-02-25
15:24:56), 5534-5550. https://doi.org/10.1109/ACCESS.2024.3525146

49 RIL| Vol. 4| No. 1 |2026


https://doi.org/10.1016/j.jenvman.2025.124755
https://doi.org/10.1088/1748-9326/ada4c0
https://doi.org/10.3389/fclim.2025.1514423
https://doi.org/10.5194/essd-17-1121-2025
https://doi.org/10.1029/2024EF005537
https://doi.org/10.3390/aerospace12050401
https://doi.org/10.54648/eerr2025001
https://doi.org/10.5194/acp-25-8229-2025
https://doi.org/10.1016/j.catena.2025.108807
https://doi.org/10.1007/s10668-023-04067-2
https://doi.org/10.1007/s10668-023-04067-2
https://doi.org/10.5194/bg-22-1447-2025
https://doi.org/10.5194/acp-25-291-2025
https://doi.org/10.1038/s41585-024-00937-0
https://doi.org/10.3390/su17125447
https://doi.org/10.1007/s43621-025-01113-z
https://doi.org/10.1016/j.atmosres.2025.108475
https://doi.org/10.1109/ACCESS.2024.3525146

Climate Change and International Environmental Law: The Legal Implications of Global Agreements | Research Papers

Nuta, F. M. (2025). Green finance’s role for sustainable development in the context of COP targets.
Sustainable Energy Technologies and Assessments, 82(Query date: 2026-02-25 15:24:56).
https://doi.org/10.1016/j.seta.2025.104501

Rafaty, R. (2025). Carbon pricing and the elasticity of CO2 emissions. Energy Economics,
144(Query date: 2026-02-25 15:24:56). https://doi.org/10.1016/j.eneco.2025.108298

Sanyal, S. K. (2025). Harnessing the biomolecular mechanisms of marine biomineralisation for
carbon sequestration. Biotechnology Advances, 83(Query date: 2026-02-25 15:24:56).
https://doi.org/10.1016/].biotechadv.2025.108644

Saravanan, S. (2025). Impacts of climate change on global health: A review of preparedness,
infectious disease, and excessive heat. Health and Technology, 15(1), 7-14.
https://doi.org/10.1007/s12553-024-00927-7

Steig, F. (2025). Governing the Climate in the Paris Era: Organized Irresponsibility, Technocratic
Climate Futures, and Normalized Disasters. Wiley Interdisciplinary Reviews Climate
Change, 16(2). https://doi.org/10.1002/wce.70001

Steiger, R. (2025). Climate change and the climate reliability of hosts in the second century of the
Winter Olympic  Games. Current Issues in  Tourism, 28(22), 3661-3674.
https://doi.org/10.1080/13683500.2024.2403133

Stuart-Smith, R. F. (2025). Implications of states’ dependence on carbon dioxide removal for
achieving the Paris temperature goal. Climate Policy, (Query date: 2026-02-25 15:24:56).
https://doi.org/10.1080/14693062.2025.2528775

Thompson, N. (2025). Global vegetation zonation and terrestrial climate of the warm Early Eocene.
Earth Science Reviews, 261(Query date: 2026-02-25 15:24:56).
https://doi.org/10.1016/].earscirev.2024.105036

Ullah, Z. (2025). Global food security and bioenergy production. Forage Crops in the Bioenergy
Revolution from Fields to Fuel, (Query date: 2026-02-25 15:24:56), 15-48.
https://doi.org/10.1007/978-981-96-2536-9_2

Wan, Y. f. (2025). Greater fragility, greater exposure: A network-based analysis of climate policy
uncertainty shocks and G20 stock markets stability. North American Journal of Economics
and Finance, 76(Query date: 2026-02-25 15:24:56).
https://doi.org/10.1016/].najef.2024.102343

Wood, R. R. (2025). Comparison of high-resolution climate reanalysis datasets for hydro-climatic
impact studies. Hydrology and Earth System Sciences, 29(17), 4153-4178.
https://doi.org/10.5194/hess-29-4153-2025

Xia, Q. (2025). Market perspective on climate actions and clean energy transition. Energy Policy,
198(Query date: 2026-02-25 15:24:56). https://doi.org/10.1016/j.enpol.2024.114470

Xu, M. (2025). Greenwashing and market value of firms: An empirical study. International Journal
of Production Economics, 284(Query date: 2026-02-25 15:24:56).
https://doi.org/10.1016/].1jpe.2025.109606

Zekollari, H. (2025). Glacier preservation doubled by limiting warming to 1.5°C versus 2.7°C.
Science, 388(6750), 979-983. https://doi.org/10.1126/science.adu4675

Zhang, X. (2025). China Can Achieve Carbon Neutrality in Line with the Paris Agreement’s 2 °C
Target: Navigating Global Emissions Scenarios, Warming Levels, and Extreme Event
Projections.  Engineering,  44(Query date: 2026-02-25  15:24:56), 207-214.
https://doi.org/10.1016/j.eng.2024.11.023

ZHONG, J. W. (2025). Global agricultural adaptation case database and trend analysis based on
large language models. Advances in Climate Change Research, 16(4), 747-761.
https://doi.org/10.1016/j.accre.2025.03.013

Zhou, M. (2025). Climate risk and predictability of global stock market volatility. Journal of
International Financial Markets Institutions and Money, 101(Query date: 2026-02-25
15:24:56). https://doi.org/10.1016/1.intfin.2025.102135

50 RIL| Vol. 4| No. 12026


https://doi.org/10.1016/j.seta.2025.104501
https://doi.org/10.1016/j.eneco.2025.108298
https://doi.org/10.1016/j.biotechadv.2025.108644
https://doi.org/10.1007/s12553-024-00927-7
https://doi.org/10.1002/wcc.70001
https://doi.org/10.1080/13683500.2024.2403133
https://doi.org/10.1080/14693062.2025.2528775
https://doi.org/10.1016/j.earscirev.2024.105036
https://doi.org/10.1007/978-981-96-2536-9_2
https://doi.org/10.1016/j.najef.2024.102343
https://doi.org/10.5194/hess-29-4153-2025
https://doi.org/10.1016/j.enpol.2024.114470
https://doi.org/10.1016/j.ijpe.2025.109606
https://doi.org/10.1126/science.adu4675
https://doi.org/10.1016/j.eng.2024.11.023
https://doi.org/10.1016/j.accre.2025.03.013
https://doi.org/10.1016/j.intfin.2025.102135

Climate Change and International Environmental Law: The Legal Implications of Global Agreements | Research Papers

Zhu, Z. (2025). Green Washing, Green Bond Issuance, and the Pricing of Carbon Risk: Evidence
from A-Share Listed Companies. Sustainability Switzerland, 17(11).
https://doi.org/10.3390/sul7114788

Copyright Holder :
© Kemmala Dewi et al. (2026).

First Publication Right :
© Rechtsnormen Journal of Law

This article is under:

©@®O

51 RIL| Vol. 4| No. 12026


https://doi.org/10.3390/su17114788

