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PREFACE 

As the global community intensifies its efforts to combat climate 

change, the imperative to decarbonize economic systems has become both a 

technical challenge and a deeply political endeavor. This volume presents a 

multifaceted exploration of decarbonization, tracing its implications across 

national borders, institutional frameworks, and global value chains. 

The chapters begin with a focused analysis of Nigeria’s transition, 

unpacking the accounting complexities and social dimensions that shape its 

path toward low-carbon development. From there, the discussion expands to 

the international stage, examining how decarbonization policies reverberate 

across economies and influence geopolitical dynamics. 

Further contributions investigate the role of international institutions in 

harmonizing climate goals and the broader political economy of emissions 

reduction—where influence, power, and policy intersect. Together, these 

chapters offer a timely and critical reflection on the evolving architecture of 

global climate governance and the urgent need for coordinated, equitable 

action. 

Türkiye 

 

    November 12, 2025  



GLOBAL DECARBONIZATION: POWER, POLICY, AND VALUE CHAINS 

1 

 

 

 

 

 

 

 

CHAPTER 1  

DECARBONIZING GLOBAL VALUE CHAINS: 

UNPACKING THE ACCOUNTING REALITIES AND 

SOCIAL DIMENSIONS IN NIGERIA’S TRANSITION 

 

Dr. Juliet Ohenokobosare ESIEBOMA1 

Dr. Eguono Evi EJUWVIEKOKO2 

  

                                                
1Department of Sociology and Criminology & Security Studies, College of Social and 
Management Sciences, Western Delta University, Oghara, Delta State, Nigeria, 
esieboma@yahoo.com, ORCID ID: 0000-0003-3318-9201. 
2Department of Accounting and Finance, College of Social and Management Sciences, Western 
Delta University, Oghara, Delta State, Nigeria, ejuvwiekokoeguonoevi@gmail.com, ORCID ID: 
0009-0007-8023-864X. 

mailto:esieboma@yahoo.com
mailto:ejuvwiekokoeguonoevi@gmail.com


GLOBAL DECARBONIZATION: POWER, POLICY, AND VALUE CHAINS 

2 

 

INTRODUCTION 

Globally, the energy landscape is changing urgently as a result of climate 

change. Climate change threats have stimulated countries and industries to 

embrace decarbonization as the tactical objective, which recognizes the 

reconfiguration of global value chains (GVCs) that agrees with accounting for 

gas emissions. The pursuit of carbon neutrality (decarbonization) as a cleaner 

energy source has become internationally developed with trade policies. 

Countries are striving to achieve this, and Nigeria is no exception. The target of 

the Paris Agreement and global value chains (GVCs) is the movement of goods, 

services, and capital across borders. 

 Carbon reduction and restructuring require a technological, social, and 

institutional framework. one by which production goes, accountability 

development to align a warming world by the United Nations Framework 

Convention on Climate Change [UNFCCC] (2022). Nigeria is particularly 

known for its natural resource wealth of oil and gas, which constitutes more 

than 90% of total export revenues (World Bank, 2023). For it to be integrated 

into global trade, it needs to decarbonize global value chains in transforming 

manufacturing and supply networks so as to reduce greenhouse gas emissions 

at various levels. From raw material extraction to consumption of the final 

products and disposal. Nigeria plays a complex role in global value chains; it 

depends heavily on fossil fuel exports. Also, the most populous country in the 

African continent, as the most populous country and one of the continent’s 

largest economies, plays a critical yet complex role in global value chains. 

Nigeria is one of the major suppliers of raw materials, such as crude oil, 

gas, solid minerals, and agricultural commodities. The country heavily relies 

on fossil fuel exports, which places it as one of the countries that needs 

transition. But these global decarbonization initiatives could jeopardize the 

country's national income and jobs. Therefore, energy access needs to be 

managed equitably (IEA, 2022). Additionally, there is increasing pressure for 

Nigeria to incorporate carbon accounting and environmental reporting into its 

corporate governance frameworks. These challenges also overlap with 

structural issues such as poor regulation, data gaps, and weak enforcement 

mechanisms (PwC Nigeria, 2023). 
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Beyond the feasibilities of carbon, there is a sociological dimension: 

decarbonization entails transformations of power dynamics, economic control, 

and social inclusion. The move to decarbonize does not take comprehensive 

policies into account, such as taking into account the needs of marginalized 

groups, such as informal sector workers, and also being environmentally 

sensitive; the existing inequities may be reinforced. Consequently, 

comprehending Nigeria's transition demands a dual approach: emissions must 

be accounted for in quantitative terms, and the social repercussions of the 

process must be evaluated. 

This chapter pursues a critical examination of the accounting reality of 

decarbonizing and the social ramifications of global value chains in Nigeria. It 

scrutinizes the degree to which carbon accountability frameworks are being 

localized and the social justice implications for Nigeria's sovereignty and 

developmental path. 

 

1. CONCEPTUAL FRAMEWORK 

This section examined the various concepts, which include 

decarbonization, global value chains (GVCs), environmental accounting, social 

inequality, and sustainability transitions. 

 

1.1 Decarbonization 

Decarbonization refers to the reduction of carbon dioxide (CO₂) 

emissions and other greenhouse gases (GHGs) from various sectors, such as 

energy, transportation, industry, and agriculture. The goal of decarbonization is 

to mitigate climate change by transitioning to low carbon, reducing the negative 

impacts of climate change on the environment, human health, and the economy. 

Decarbonizing the energy system requires a fundamental transformation in the 

way societies provide, transport, and consume energy. The pathway to ensuring 

a decarbonized globe relies on four pillars. The first pillar is based on 

decreasing the carbon intensity of global electricity production to near zero 

around 2050, which, which is at the core of the decarbonization transition. This 

pillar proposes at high-income countries and emerging economies (China, 

South Africa, etc.) would have decarbonized electricity by mid-century, and 

low-low-income countries would have a few more decades.  
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The second pillar is switching from fossil fuel to low-carbon electricity, 

which, which will drastically reduce greenhouse gas emissions in energy-

intensive sectors, such as transportation, building, and industry. The third pillar 

is boosting energy efficiency, which, which can reduce emissions, make 

electrification easier, and save on energy bills. And the fourth pillar is managing 

landscapes better, which, which will help countries increase their ability to act 

as net carbon sinks (Fay t al., 2015).  

The European Union (EU) aims to become the first climate-neutral 

continent by 2050. To deliver on this ambition, decarbonizing the energy sector 

is crucial because the production and use of energy account for more than 75% 

of the EU’s greenhouse gas emissions (EEA, 2021).  

Nigeria has taken significant steps towards decarbonization through 

legislation and policy initiatives. The country aims to reduce its carbon 

footprint and achieve net-zero emissions by 2060. Key developments include:  

 The Climate Change Act of 2021, which required the government to 

develop a National Action Plan for Climate Change and a carbon budget 

for five years. This is the commitment to the Paris Agreement and its 

update. 

 The National Council on Climate Change (NCCC), this body is the 

regulatory guidance on Nigeria's carbon market approach, which 

highlighted the country's allegiance to reducing greenhouse gas 

emissions. They have also developed a sustainable carbon market 

ecosystem blueprint. 

 The Industrial decarbonization programme of March 2025, the program 

is to promote the adoption of environmentally sound technologies and 

efficient energy practices in Nigeria to reduce operational costs and 

minimize environmental impact. 

 There is also the Upstream Petroleum Decarbonization Template 

(UPDT), introduced by the Nigerian Upstream Petroleum Regulatory 

Commission. To guide applicants for oil licenses and permits to 

demonstrate low carbon emissions evidence and possess a renewable 

energy program. 
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 The Carbon Market Activation Plan Committee was founded in early 

2024 the goal of creating a sustainable carbon market in line with 

President Tinubu’s promise of reducing Nigeria’s footprint at the 

COP28OP28 meeting. This reiterates Nigeria's commitment to 

decarbonization to meet global climate targets. 

 

1.2 Global Value Chains (GVCs) 

Decarbonization of global value chains (GVCs) is an important aspect in 

attaining sustainable development. The actions in GVCs include decreasing 

greenhouse gas emissions in major industries like oil and gas, manufacturing, 

and infrastructure development (Antras & Chor, 2021).  

Nigeria's commitment to decarbonization is transforming the 

engineering, procurement, construction, and installation (EPCI) sector by 

emphasizing cleaner technologies and sustainable practices. Research has 

shown that GVCs can help Africa's economy thrive and undergo structural 

transformation if they address environmental and societal concerns. 

  

1.2.1 Social Dimensions 

 The social impacts of decarbonization are many, including employment, 

livelihoods, and community well-being. Although research has confirmed that 

GVCs can create jobs and boost economic growth. Nevertheless, they can also 

create challenges for the labor market and social injustice (Shankar & Narang, 

2020). 

As climate justice and having fair energy are significant factors in 

decarbonization transition, because these principles are essential for fair and 

equitable transition to a low-carbon economy. In which gains and expenses are 

aptly shared among stakeholders. 

  

1.2.2 Challenges and Opportunities 

Decarbonizationn activities in Nigeria's GVCs are confronted with 

certain difficulties such as constrained access to technologies, inadequate 

infrastructure, and statutory barriers. Though, when organizations implement 

sustainable practices, they can acquire a competitive advantage.  
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Digitalization can improve sustainability increasing supply chain 

efficiency, minimizing waste, and promoting sustainable practices, when 

carbon emissions are reduced in Nigeria. 

  

1.2.3 Accounting Realities 

 Sustainability accounting and reporting are imperative for businesses 

operating in emerging markets such as Nigeria.  Recent research shows that 

there are some key drivers in the economy identifies as restrictions, stakeholder 

pressure, and organizational culture influencing sustainability accounting and 

reporting practices in Nigeria (Appah et al., 2025).  

Which carbon accounting and reporting can help businesses discover 

areas for improvement o minimize their carbon impact. This is especially 

critical in industries with a significant carbon footprint, such as oil and gas. As 

carbon accounting and financial disclosure are critical for businesses, they help 

to foster transparency and accountability in environmental sustainability efforts 

(Marlowe & Clarke, 2022). 

  

1.2.4 Key Features of Carbon Accounting and Financial 

Disclosure 

Carbon Emission Accounting: This is measuring and reporting 

greenhouse gas emissions, which can affect a company's financial results. 

Carbon emission accounting, according to scholars, can influence the return on 

assets of enterprises, specially manufacturing companies.  

Sustainability Disclosures: Companies are normally expected to disclose 

their sustainability policies, which include environmental effects. Because 

sustainability disclosures, can have an impact on the performance of Nigeria's 

publicly traded manufacturing enterprises. 

Environmental Accounting and Reporting: This process entails unveiling 

environmental expenses and performance. 

Financial Disclosure: This condition encourages transparency and 

accountability. It implies that companies in Nigeria are now obligated to 

disclose their financial statements, especially those engaging in climate change 

mitigation measures. 
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Regulatory Developments: This took effect from January 1, 2024. It is 

required mandatory by the Federal Government of Nigeria, sustainability 

reporting from enterprises engaging in climate change measures.   

The Federal Government of Nigeria will require mandatory 

sustainability reporting from enterprises engaging in climate change measures. 

Organizations are to incorporate strong management disclosure measures into 

corporate processes to increase environmental accountability. 

Environmental, social, and governance (ESG) standards play a 

significant role in decarbonization initiatives by promoting openness, 

responsibility, and sustainability in business. 

 

1.2.5 ESG and Decarbonization 

Environmental Criteria: ESG's environmental component seeks to 

reduce greenhouse gas emissions, manage climate risks, and encourage 

sustainable practices. Decarbonization policies, such as converting to 

renewable energy, boosting energy efficiency, and implementing sustainable 

land use practices, are crucial to meeting environmental ESG standards. 

Social Criteria: The social part of ESG assesses how decarbonization 

actions affect communities, workers, and society. It also comprises ensuring 

fair work standards, encouraging community involvement, and safeguarding 

human rights during the transition to a low-carbon economy. 

Governance Criteria: Effective governance is key to successful 

decarbonization. This comprises setting clear goals, implementing robust risk 

management systems, and ensuring transparency in reporting and disclosure. 

 

1.2.6 Key Strategies for Implementing ESG in Decarbonization 

Integrate ESG criteria into corporate strategies: this implies that 

companies incorporate ESG considerations into their business models y 

prioritizing decarbonization and sustainability. 

Development of green taxation and incentives by government, such as 

the implementation of policies such as carbon pricing, green bonds, and tax 

incentives to encourage low-carbon practices. 
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Government should make sure that organizations enhance their 

transparency and reporting of carbon emissions and ESG performance. 

Examples of Decarbonization Governance Regimes: 

 The EU's Carbon Emissions Reduction Policy by the European Union 

has put policies in place to promote renewable energy, energy efficiency, 

and sustainable practices. 

 Low—Carbon City Governance: Research should be done in this area to 

show the importance of local government initiatives, stakeholder 

engagement, and administrative and operational approaches to reducing 

emissions. 

 

2. SOCIOLOGICAL ANALYSIS USING INEQUALITY AND 

ENVIRONMENTAL JUSTICE THEORIES 

The world is moving towards a net-zero carbon goals, through a critical 

strategy of decarbonization of global value chains (GVCs). This process will 

lead to a reduction of greenhouse gas emissions across the entire production 

and distribution network of goods and services. Debates are mainly on GVC 

decarbonization and on technological innovation and carbon accounting.  

In this paper, sociological perspective will be used to reveal deeper 

meaning in what is often neglected in this issue: social inequality, 

environmental justice, and the distributive consequences of climate policies—

particularly for resource-dependent developing countries like  

 

2.1 Inequality Theory and the Structural Disadvantages in 

Global Value Chains 

The sociological perspective of inequality theory sees global economic 

systems as intrinsically structured to benefit core developed (also known as 

core) countries. While developing (known as peripheral) nations are 

marginalized (Wallerstein, 2004).  

Nigeria is among the developing nations in the global economic system 

as the primary supplier of raw materials, such as crude oil, agricultural 

commodities, and solid minerals. While the global north gives the value-added 

of processing, branding, and logistics (Gereffi, 2018).  
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Decarbonization is now entrenched in global trade, carbon disclosure, 

carbon pricing, and emission standards. The southern countries face structural 

disadvantages as they must adopt complex and expensive carbon accounting 

practices, which they might not have the infrastructure and institutional 

capacity for (Akinbami & Salami, 2021).  

This most likely leads to increased global inequality, as Nigerian 

manufacturers stand the risk of being barred from GVCs if unable to meet 

international actors' green requirements. And the internal inequalities within 

Nigeria, as some selected will afford the cost of carbon audits and green 

certifications, but others, such as small-scale businesses and the informal sector 

population, might be left behind (Schoenberger, 2016). This will reinforce 

socioeconomic division in Nigeria. 

 

2.2 Environmental Justice, and the Unequal Distribution of 

Climate Burdens 

According to environmental justice theory, environmental harms and 

benefits are seldom uniformly distributed. The vulnerable communities are 

affected frequently by ecological deterioration and policy neglect. This is true 

concerning the oil-producing region of Niger Delta in Nigeria.  

These communities have been faced with decades of pollution, health 

issues, and displacement; nevertheless, the revenue generated from oil in their 

lands has not been invested in local development or environmental repair (Ikpe, 

2020). As the world shifts away from fossil fuels, these communities face the 

threat of becoming double victims—first, it was exploitation of extracting oil, 

and now, it is that of global decarbonization. For instance, it is a known fact 

that Nigeria relies on fossil fuel exports (which contribute over 70% of 

government revenue).  

Decarbonization will put the entire country at risk of economic collapse, 

as demand for oil declines due to global climate policies (IEA, 2022). Without 

a just changeover plan that ensures investment in alternative livelihoods, 

infrastructure, and compensation, decarbonization efforts could intensify 

existing social and regional inequalities. 

Environmental justice also raises anxieties about participation and 

representation in climate governance.  
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Many GVC decisions affecting Nigeria are made externally, often by 

multinational corporations, development banks, and international standard-

setting bodies. There is no agency for Nigerian stakeholders, most especially 

the marginalized groups. This violates the central principles of environmental 

justice, which have to do with inclusion, equity, and accountability. 

 

2.3 Sociological Theories Applicable to Decarbonizing Global 

Value Chains 

2.3.1 World-Systems Theory 

This theory was propounded by Immanuel Wallerstein in 1974. He built 

upon dependency theory by introducing the concept of a global economic 

system, in which he presented the relationship between core, semi-periphery, 

and periphery.  

This theory offers a macro-sociological approach that is especially useful 

for understanding the dynamics of global value chains (GVCs) and their 

decarbonization. This theory interprets the global economy as a system where 

nations are hierarchically arranged, from the highest to the lowest—that is, from 

core to semi-peripheral and lastly to peripheral nations, where the powerful core 

countries are unequally structuring and controlling economic processes 

(Wallerstein, 2004).  

This theory claims that global inequality is entrenched by the capitalist 

world economy (Wallerstein, 1974). They said that categorizing nations is 

based on the economic and political power they possessed (Wallerstein, 1979). 

Therefore, the core countries exploit peripheral countries, preserving inequality 

(Wallerstein, 2004). 

This theory has remained important in understanding global economic 

dynamics and inequality (Chase-Dunn & Hall, 2018). And it has continued to 

shape contemporary debates on globalization and development, since it 

provides a macro-sociological perspective that is useful in understanding the 

dynamics of global value chains (GVCs) and decarbonization that shows core 

nations dominate global sustainability standards, including carbon accounting, 

green finance requirements, and supply chain regulations. In this regard, 

peripheral nations like Nigeria are pressured to comply without equal influence 

or access to technological and financial resources.  
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This implies that without inclusive governance or equitable technology 

transfer mechanisms, global decarbonization risks aggravating global 

inequality. 

 

2.3.2 Environmental Justice Theory 

The theory of environmental justice is another foundational sociological 

framework that addresses inequities in the distribution of environmental 

benefits and harms. This theory focuses on how race, class, geography, and 

political power interconnect to shape environmental outcomes (Bullard & 

Johnson, 2007). When applied to Nigeria’s transition within decarbonizing 

GVCs, it highlights the historical and ongoing marginalization of oil-producing 

communities such as those in the Niger Delta.  

These areas have endured the brunt of ecological degradation due to 

fossil fuel extraction up till now, yet they now face new susceptibilities as fossil 

fuel dependence becomes economically and politically unsustainable under 

climate transition regimes (Ikpe, 2020). Scholars in these areas stand for 

inclusive and participatory frameworks in environmental governance. As it is, 

decarbonization strategies are largely driven by international agencies and 

multinational corporations, who often fail to include local voices and 

knowledge systems in Nigeria. These, has resulted in climate injustice, where 

global environmental goals are pursued at the expense of local development 

and sovereignty. 

Environmental Justice Theory therefore insists that carbon accounting 

frameworks and GVC sustainability policies must go beyond emission metrics 

to also address social equity, compensation, and just transition mechanisms for 

affected communities. This theory underscores the need for Nigeria's 

decarbonization policies to be people-centered, historically informed, and 

socially inclusive (Bullard & Johnson, 2007; Ikpe, 2020). This theory stresses 

equity, participation, and historical accountability by asking the following 

questions: 

 Who decides how decarbonization should occur in Nigeria? 

 Who are those to benefit from GVC realignments? 

 And who are those made more vulnerable or worse off from the 

outcome? 
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CONCLUSION 

The application of world-systems theory and environmental justice 

theory provides useful tools for exploring structural, economic, and social 

disparities in the global movement to decarbonize value chains, by contributing 

to the understanding of Nigeria's challenges within the historical context of 

unequal power relations in the global economic system. Which are never 

technical or institutional weaknesses?  

The connection between the theories contributes greatly to understanding 

Nigeria's issues in decarbonizing. Nigeria must include these theoretical ideas 

to enhance fairness, equity, and sustainability, as Nigeria’s transition requires 

more than technical knowledge of carbon metrics or global supply chains. The 

combination of these theories critically investigates how accounting standards, 

value chain reforms, and sustainability efforts can inadvertently exacerbate 

inequality if not planned with structural awareness and social justice in mind. 

The Nigerian government needs to create a regional adapted carbon 

accounting system that will embrace both environmental and social metrics. 

Which must account for Nigeria’s recognized constraints and provide measures 

to ensure that vulnerable groups, such as informal sectors and small-scale 

producers, are not omitted from compliance or rewards?  

Nigeria must devise an equitable transition plan that includes 

compensation and environmental rehabilitation to help prevent increasing 

marginalization in regions such as the Niger Delta. Also, investments in green 

infrastructure will help these communities in transitioning away from their 

dependency on fossil fuels while avoiding additional deprivation. 

Nigeria needs to strengthen regulatory institutions and enforce 

mandatory sustainability reporting by the government investing in regulatory 

agencies for capacity building to implement obligatory sustainability reporting, 

particularly in high-emission industries such as oil and gas. And implemented 

and monitored clear Environmental, Social, and Governance (ESG) norms must 

be backed up by legislation such as the Climate Change Act of 2021. Nigeria 

must increase participation and representation in global climate governance. At 

its national and local levels, stakeholders in international decision-making 

processes involve GVC sustainability, climate funding, and emissions norms.  
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This necessitates revamping international platforms to promote equitable 

representation of developing countries in standard-setting bodies and trade 

negotiations. 

Green industrialization should aggressively be promoted in Nigeria by 

boosting the use of low-carbon technology through targeted tax breaks and 

subsidies. To be provided to small and medium-sized firms (SMEs), local 

manufacturers should have access to carbon audit tools, thereby leading to 

improved compliance with sustainability criteria. Additionally, Nigeria must 

negotiate favorable technology transfer agreements and climate finance support 

with international partners. These initiatives will lead to a fair and inclusive 

low-carbon transition. 

Nigeria's decarbonization plans should be aggressively pursued to 

involve local population’s participation in decision-making, particularly in oil-

producing regions such as the Niger Delta. As this guarantees that policies 

reflect the lived experiences and needs of those most affected by climatic and 

industrial transitions, while also adhering to environmental justice principles. 

Nigeria should seek partnerships with core nations and global institutions 

to help them gain access to climate technologies, green funding, and technical 

training to ensure fairness within the global value chain, as stressed by world 

systems theory. That will promote equitable technology transfer and capacity 

building. 

Nigeria's decarbonization ingenuities must be guided by its historical 

place within the global capitalist system to eliminate entrenched disparities for 

sustainable development. 
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INTRODUCTION 

In recent years, there has been a growing body of evidence highlighting 

the pivotal role of gut microbiota in maintaining overall health, particularly in 

the regulation of brain function through the gut-brain axis (GBA). The GBA 

represents a highly intricate bidirectional communication network linking the 

gut and the central nervous system (CNS), primarily mediated through neural, 

immune, endocrine, and metabolic pathways.  

This interplay underscores the gut microbiota’s profound influence on 

various neurophysiological processes, including neurotransmitter synthesis, 

neuroinflammation regulation, immune modulation, and short-chain fatty acid 

(SCFA) production. These mechanisms collectively shape brain homeostasis 

and are essential for cognitive function, emotional regulation, and 

neuroprotection against environmental toxins and neurodegenerative diseases 

(Cryan et al., 2019; Carabotti et al., 2015). 

There has never been a more apparent suggestion to take climate change 

seriously, with countries around the world struggling to come to terms with the 

necessity of Decarbonization. The paper analyses the international aspect of 

Decarbonization policies that are essential in the realization of net-zero 

emissions. Investigating the way in which these strategies are applied by 

various countries, we are likely to see the way in which they impact the 

international climate efforts and economic ties.  

The main points of our research questions are concerned with the 

efficiency of different ways, the problems they entail and the importance of 

international collaboration in the process of creating sustainable development. 

Finally, this research aims at leaving valuable knowledge on finding the way in 

the maze of worldwide Decarbonization. 

 

1. LITERATURE REVIEW 

An in-depth analysis of the literature shows that the field of 

Decarbonization policies is quite varied, with researchers extensively 

examining carbon pricing mechanisms, renewable energy transitions, and 

regulatory frameworks across different national contexts, yet significant gaps 

remain in understanding how these policies interact with diverse political 

economies and international relations.  
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While numerous studies have documented the success of carbon taxes in 

Scandinavian countries or feed-in tariffs in Germany, few have systematically 

compared why similar policies yield dramatically different outcomes in 

developing versus developed nations, particularly how institutional capacity, 

governance structures, and existing energy infrastructures mediate policy 

effectiveness.  

The literature overwhelmingly focuses on OECD countries, with less 

than 15% of peer-reviewed articles analysing Decarbonization challenges in 

Global South contexts, despite these regions facing compounded pressures of 

energy poverty, climate vulnerability, and constrained fiscal space that 

fundamentally alter policy dynamics. Similarly, while the technical aspects of 

renewable energy deployment are well-researched, there remains limited 

scholarship examining the geopolitical ramifications of the emerging critical 

minerals supply chains powering these transitions, or how the concentration of 

solar panel and battery manufacturing in specific countries like China is 

reshaping traditional trade relationships and energy security paradigms.  

The academic discourse has also largely treated Decarbonization policies 

as domestic instruments, neglecting their growing role as tools of foreign policy 

and economic statecraft—evidenced by the EU's Carbon Border Adjustment 

Mechanism and U.S. Inflation Reduction Act's local content requirements—

which are creating new forms of climate-aligned trade blocs while potentially 

exacerbating North-South divides.  

Another understudied dimension concerns the temporal aspects of policy 

sequencing, as most analyses provide static snapshots rather than examining 

how the ordering of measures (e.g., implementing renewable subsidies before 

versus after carbon pricing) creates path dependencies that either enable or 

constrain deeper emissions reductions over time. The literature also lacks robust 

frameworks for assessing the political trade-offs inherent in decarbonization 

policies, particularly how measures that are economically efficient (like 

economy-wide carbon taxes) often face greater implementation barriers than 

less efficient but more politically palatable sectoral approaches (like renewable 

portfolio standards), with few studies systematically comparing these dynamics 

across regime types.  
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Furthermore, while the technical potential of negative emissions 

technologies is well-documented, there is insufficient research on the 

international governance challenges they present, particularly regarding 

transboundary issues like carbon dioxide storage liability or the ethics of large-

scale geoengineering deployment. The existing scholarship's tendency to silo 

environmental, economic, and security analyses has left critical gaps in 

understanding the feedback loops between climate policies and systemic risks, 

such as how accelerated coal phase-outs might impact global energy markets 

during geopolitical crises, or how climate-induced migration patterns could 

alter the political calculus for ambitious decarbonization agendas.  

These omissions become particularly consequential when considering 

the growing body of evidence suggesting that the pace and scale of required 

emissions reductions cannot be achieved through incremental policy 

adjustments alone, yet the literature provides limited guidance on how to 

overcome the "carbon lock-in" of existing systems or manage the destabilizing 

effects of rapid transitions on workers and communities.  

Our research seeks to address these gaps by developing a comparative 

framework that analyses Decarbonization policies not as isolated technical 

interventions, but as complex social processes embedded in particular 

historical, institutional, and geopolitical contexts—recognizing that the barriers 

to implementation are often not technological or even economic, but rooted in 

conflicting values, power asymmetries, and competing visions of equitable 

development. By synthesizing insights from political economy, international 

relations, and energy systems analysis, we aim to provide a more holistic 

understanding of how decarbonization policies can be designed to 

simultaneously achieve emissions reductions, maintain international 

competitiveness, and contribute to broader sustainable development goals, 

particularly for countries that are both major emitters and highly vulnerable to 

climate impacts. This approach is especially urgent given the growing 

polarization in global climate negotiations, where debates over "common but 

differentiated responsibilities" have become increasingly contentious as the 

window for limiting warming to 1.5°C narrows—requiring new analytical 

frameworks that can identify policy synergies while acknowledging legitimate 

differences in national circumstances and development priorities.  
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The literature's current gaps ultimately reflect a deeper challenge in 

climate governance: the need to reconcile the universal imperative of emissions 

reduction with the particular realities of diverse national contexts, a tension that 

will only intensify as the transition accelerates and its distributive consequences 

become more pronounced across and within societies. 

 

2. METHODOLOGY 

This work uses a mixed-research design and represents a combination of 

both qualitative analysis (in the context of case study design) and quantitative 

analysis (analysis of data). The qualitative method implies comprehensive case 

study of Germany, China, and the USA, which were chosen because of having 

different political regimes, economies, and technological potential. In these 

cases, both primary sources (e.g., government policy documents, international 

agreements, such as the Paris Agreement) and secondary sources (e.g., 

academic literature, IEA and IPCC Reports) were used. The data was further 

supplemented by 12 policymakers and energy experts (2023 2024) that joined 

in semi-structured interviews to provide the insider perspectives on the 

effectiveness of the policies, their barriers to implementation, and best practices 

to be learned.   

At the quantitative level, the paper examines macro-level data provided 

by the World Bank and OECD, such as rates of adopting carbon pricing, the 

pattern of investing in renewable energy (20102023) and cross-border trade 

compensations after a policy is introduced. Statistical methods of detecting a 

relationship between policy stringencies and economic performances (e.g. 

green sector growth) included regression analysis.   

To reach the rigor of methods, triangulation was used: both the results of 

interviews were checked against archival data, and the quantitative data were 

explained by the qualitative opinions provided. This practice does not only 

counter any prejudices but also help to emphasize distinctions, such as the way 

how cultural acceptance in Germany catalysed Energiewende, and bureaucratic 

fragmentation in the U.S. slowed down federal Decarbonization processes.   

These ethical considerations consisted of anonymizing the identity of 

interviewees and compliance with the data protection regulations (e.g., GDPR 

in the case of respondents in the EU).  
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The mixed-methods approach allows, therefore, to fill the gap between 

the macro- and micro-levels, combining the description of worldwide trends 

with stakeholder experiences on a smaller level.   

 

2.1 Case Studies 

The case studies of Germany, China, and the United States reveal critical 

insights into the complex dynamics of Decarbonization across different 

political and economic contexts. Germany's Energiewende ("energy 

transition") demonstrates how a cohesive national strategy, supported by strong 

public consensus and long-term policy stability, can drive significant progress 

in renewable energy adoption.  

The country's feed-in tariff system, which guaranteed fixed prices for 

renewable energy producers, combined with substantial investments in wind 

and solar infrastructure, enabled renewables to account for over 40% of 

electricity generation by 2020. However, this transition also faced challenges, 

including grid instability due to variable renewable output and the need to phase 

out nuclear power simultaneously with coal, creating complex energy security 

trade-offs.  

The German case highlights the importance of integrating social policies, 

such as retraining programs for workers in traditional energy sectors, to 

maintain public support during the transition.  China presents a stark contrast, 

where rapid industrialization and economic growth have historically prioritized 

energy security and development over environmental concerns. As the world's 

largest emitter of greenhouse gases, China faces the dual challenge of 

maintaining its economic growth while transitioning to a low-carbon economy.  

The country has become a global leader in renewable energy 

manufacturing and deployment, accounting for nearly half of the world's solar 

panel production and wind turbine installations. Yet, its continued reliance on 

coal-fired power plants, which still provide about 60% of its electricity, 

underscores the difficulties of aligning short-term economic needs with long-

term climate goals. China's top-down approach, characterized by ambitious 

national targets and state-led investments in clean technology, has enabled rapid 

scaling of renewables but has also encountered issues such as inefficiencies in 

provincial implementation and overcapacity in certain sectors.  



GLOBAL DECARBONIZATION: POWER, POLICY, AND VALUE CHAINS 

23 

 

The Chinese experience illustrates how centralized governance can 

accelerate decarbonization but may struggle with flexibility and local 

adaptation.  The United States offers a third model, marked by policy 

fragmentation and uneven progress across states. While the federal government 

has struggled to implement consistent climate policies due to political 

polarization, states like California and New York have emerged as leaders in 

renewable energy adoption and emissions reduction.  

California, for instance, has set aggressive targets for 100% clean 

electricity by 2045, supported by innovative policies such as cap-and-trade 

programs and mandates for zero-emission vehicles. In contrast, states with 

economies heavily reliant on fossil fuels, such as Texas and Wyoming, have 

resisted decarbonization efforts, reflecting broader national tensions between 

economic interests and environmental goals.  

The U.S. case underscores the challenges of decentralized governance, 

where subnational initiatives can drive progress but lack the coordination 

needed for a comprehensive national strategy.  These case studies collectively 

emphasize that decarbonization is not a one-size-fits-all process but must be 

tailored to each country's unique political, economic, and social context. 

Germany's success with Energiewende highlights the importance of public 

engagement and policy stability, while China's experience demonstrates the 

potential and pitfalls of state-led transitions.  

The U.S. example reveals both the innovative potential of subnational 

action and the limitations of fragmented governance. Together, they offer 

valuable lessons for other nations: the need for clear, long-term policy 

frameworks, the importance of integrating economic and social considerations, 

and the critical role of innovation and adaptability. For instance, Germany's 

focus on community-owned energy projects could inspire similar grassroots 

initiatives elsewhere, while China's scale-up of renewable manufacturing 

provides a model for reducing technology costs globally.  

Meanwhile, the U.S. experience with state-level policies underscores the 

potential for regional experimentation to inform national strategies. Looking 

ahead, these case studies suggest that international cooperation will be essential 

to address shared challenges such as technology transfer, financing, and carbon 

leakage.  
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Developed nations like Germany can support emerging economies by 

sharing technical expertise and financing mechanisms, while countries like 

China can leverage their manufacturing prowess to reduce the global cost of 

clean energy technologies. The U.S., despite its internal divisions, could play a 

pivotal role in fostering cross-border collaborations through initiatives like the 

Green Climate Fund or bilateral partnerships.  

Ultimately, the diversity of approaches seen in these three countries 

reinforces the idea that decarbonization is a multifaceted challenge requiring 

solutions that are as varied as the nation’s implementing them. By learning from 

one another's successes and setbacks, countries can develop more resilient and 

inclusive pathways to a low-carbon future, ensuring that the transition is not 

only environmentally sustainable but also socially equitable and economically 

viable.  

The interplay of these national experiences forms a rich tapestry of 

insights, offering a roadmap for other nations navigating their own 

decarbonization journeys while highlighting the urgent need for global 

solidarity in addressing the climate crisis. 

 

2.2 Analysis and Discussion 

The implementation of Decarbonization policies is fundamentally 

reshaping global trade patterns and investment decisions, creating both 

opportunities and challenges that require careful international coordination. As 

nations adopt varying climate policies—from carbon pricing mechanisms to 

renewable energy subsidies—we are witnessing significant shifts in 

comparative advantages across industries, with clean technology sectors 

experiencing 25-30% annual growth in cross-border investments while carbon-

intensive industries face increasing capital flight.  

The phenomenon of carbon leakage, where emissions simply relocate 

rather than decrease, poses a particularly thorny challenge; recent studies 

estimate that 12-15% of potential emissions reductions from climate policies in 

developed economies are being offset by increased production in jurisdictions 

with weaker regulations, particularly in energy-intensive sectors like steel, 

aluminium, and chemicals.  
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This leakage not only undermines global climate efforts but also creates 

competitive distortions, as evidenced by the European steel industry's estimated 

€8 billion in annual costs from carbon pricing that competitors in less regulated 

markets avoid. To address these imbalances, innovative policy tools are 

emerging, such as the European Union's Carbon Border Adjustment 

Mechanism (CBAM), which attempts to level the playing field by imposing 

carbon costs on imports equivalent to those borne by domestic producers—a 

approach projected to cover 20% of EU imports by 2030 but which has sparked 

concerns about WTO compliance and developing country impacts.  

Simultaneously, the rise of "green protectionism" is becoming apparent, 

with countries implementing local content requirements for renewable energy 

projects (such as India's 40% domestic manufacturing mandate for solar 

components) that may contravene international trade rules while aiming to 

build domestic clean tech capacities.  

The financial sector is amplifying these trends through ESG investment 

screens that have redirected over $2 trillion away from high-carbon activities 

since 2020, creating new forms of capital access inequality between regions at 

different stages of the energy transition. Developing countries face particular 

challenges, as they often lack the fiscal space to implement robust 

decarbonization incentives—the average developing nation spends just 0.3% of 

GDP on clean energy subsidies compared to 1.2% in advanced economies—

while simultaneously confronting potential export market restrictions from 

climate-motivated trade measures.  

These dynamic risks creating a new form of "climate divide" in global 

trade, where technologically advanced economies capture the benefits of green 

industrialization while others get locked into declining fossil-based value 

chains. However, promising models of international cooperation are emerging 

to mitigate these risks, such as the Just Energy Transition Partnerships that 

mobilize $100+ billion to help South Africa, Indonesia, and Vietnam accelerate 

their transitions while protecting vulnerable industries and workers. The rapid 

growth of international carbon markets—projected to cover 30% of global 

emissions by 2030—presents another avenue for balancing competitiveness 

and climate action, though concerns persist about transparency and 

additionality.  
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Sectoral approaches are gaining traction as well, with initiatives like the 

International Maritime Organization's carbon intensity standards demonstrating 

how industry-specific global rules can reduce leakage risks while maintaining 

fair competition. The critical minerals essential for clean energy technologies—

lithium, cobalt, rare earths—have become a new frontier in these trade tensions, 

with export controls and processing requirements creating supply chain 

bottlenecks that could delay decarbonization efforts unless addressed through 

international stockpiling agreements and diversified production networks.  

Trade in environmental goods and services, currently hampered by an 

average 8% tariff rate despite their climate benefits, represents another area 

where multilateral tariff reductions could accelerate the transition while 

spreading its economic benefits more evenly. Digital technologies are playing 

an increasingly important role in managing these complex trade-climate 

interactions, with blockchain-based carbon tracking systems and AI-powered 

life cycle assessment tools helping to verify the true carbon footprint of traded 

goods and prevent "greenwashing."  

The coming decade will likely see the emergence of new forms of 

"climate clubs"—groups of nations coordinating carbon pricing and 

standards—that could cover 70% of global GDP by 2035 according to some 

projections, though their success will depend on avoiding exclusionary 

practices that disadvantage poorer nations.  

Ultimately, navigating these turbulent waters will require reinvigorated 

multilateral institutions that can balance environmental integrity with economic 

fairness, perhaps through a reformed WTO that explicitly incorporates climate 

objectives into its rulebook or a new international body focused specifically on 

just transition governance.  

What becomes clear is that the traditional separation between trade 

policy and climate policy is no longer tenable—the path to net-zero emissions 

must be paved with carefully designed international economic architectures that 

prevent zero-sum competition and instead foster cooperative approaches where 

all nations can prosper in a decarbonized world. The alternative—a patchwork 

of conflicting national policies that push emissions and jobs elsewhere while 

stifling clean technology diffusion—would make the already daunting climate 

challenge immeasurably harder while heightening geopolitical tensions.  
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As the world moves inexorably toward Decarbonization, the greatest test 

may not be technological but political: whether nations can develop the 

collaborative frameworks needed to ensure this transition strengthens rather 

than fractures the global trading system upon which shared prosperity depends. 

 

3. INTERNATIONAL COOPERATION 

The success of decarbonization depends on International Cooperation. 

Frameworks like the Paris Agreement are designed to unify the countries in 

their effort to combat climate change through establishment of shared targets 

and promotion of transparency in reporting. Nevertheless, the unequal 

economic growth and political motivation usually thwart the developments. In 

order to maximize collaboration, countries should harmonize policies and 

exchange best practices, technology and resources. Developing trust with the 

help of open communication and common activities may assist in overcoming 

all challenges and making transitions fair. Finally, the spirit of cooperation will 

allow the countries to address the climate crisis in the world more efficiently 

and sustainably. 

 

3.1 Future Directions 

Several key decarbonization trends are poised to reshape the global 

energy landscape in the coming decades, driven by technological 

breakthroughs, evolving economic models, and shifting societal expectations. 

Emerging innovations like carbon capture, utilization, and storage (CCUS) 

technologies are demonstrating promising potential to mitigate emissions from 

hard-to-abate sectors such as cement and steel production, with recent 

advancements reducing costs by over 30% since 2020 while improving 

efficiency through machine learning optimization of capture processes.  

The circular economy paradigm is fundamentally transforming industrial 

systems, as evidenced by the automotive industry's rapid shift toward battery 

recycling achieving 95% material recovery rates, and the construction sector's 

adoption of modular building techniques that reduce material waste by up to 

60%. This transition is being accelerated by digital technologies including 

blockchain-enabled material tracking and AI-driven industrial symbiosis 

networks that match waste streams to productive uses.  
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Simultaneously, renewable energy systems are undergoing revolutionary 

changes, with next-generation perovskite solar cells achieving laboratory 

efficiencies exceeding 33% and floating offshore wind farms overcoming 

previous depth limitations to unlock vast new areas for clean energy generation. 

The transportation sector is experiencing parallel transformations, where 

electric vehicle battery energy density improvements of 8% annually are 

enabling longer ranges at lower costs, while hydrogen fuel cell technology is 

making significant strides in heavy transport applications with recent pilot 

projects demonstrating 500-mile ranges for freight trucks.  

These technological advancements are being reinforced by groundswells 

of climate activism and shifting consumer preferences, as reflected in the 300% 

growth in ESG-focused investments since 2015 and the fact that 65% of global 

consumers now report willingness to pay premium prices for sustainable 

products.  

Policy frameworks are struggling to keep pace with these developments, 

creating both challenges and opportunities - while the European Union's Carbon 

Border Adjustment Mechanism represents an innovative approach to 

preventing carbon leakage, many jurisdictions still lack coherent strategies for 

workforce transition in fossil fuel-dependent regions.  

The financial sector is playing an increasingly pivotal role, with climate 

stress tests now covering 75% of global banking assets and green bonds 

issuance surpassing $500 billion annually, though concerns remain about 

inconsistent standards and greenwashing risks. Urban centres are emerging as 

critical laboratories for decarbonization solutions, with smart city technologies 

enabling 30-40% reductions in energy use through optimized building 

management systems and transportation networks, while nature-based 

solutions like urban forests are demonstrating benefits for both carbon 

sequestration and community resilience.  

The agricultural sector is undergoing its own transformation, where 

precision farming techniques are reducing fertilizer-related emissions by up to 

50% and alternative protein sources are projected to capture 10% of the global 

meat market by 2035.  
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These diverse trends collectively point toward an increasingly 

sophisticated and multi-pronged approach to decarbonization, though their 

ultimate success will depend on resolving persistent challenges including 

mineral supply chain bottlenecks for clean technologies, the need for grid 

modernization to accommodate renewable integration, and the development of 

equitable transition mechanisms for vulnerable communities.  

As these innovations mature and scale, they are creating new paradigms 

for economic growth that decouple prosperity from emissions - recent analysis 

suggests that 65% of global GDP is now covered by net-zero commitments, 

representing both unprecedented momentum and substantial implementation 

gaps that will define the next phase of climate action. The interplay between 

technological potential, policy evolution, and societal transformation suggests 

we are entering a decisive decade for climate mitigation, where the acceleration 

and diffusion of these trends will determine whether the world can achieve the 

Paris Agreement's ambitious temperature goals while building more sustainable 

and resilient economies. 

 

CONCLUSION 

An appendix is an essential part of your study giving a reader an inside 

look of your methodology and corroborating paperwork at the same time 

ensuring the paper remains readable. This paper has performed an analysis on 

the trends in carbon pricing and renewable energy investments based on the 

detailed datasets provided by World Bank and OECD; these datasets are 

attached as appendices with the aim of providing transparency to future 

researchers that might want to either reproduce or extend this study.  

The 12 policymakers and energy experts were also interviewed and the 

transcripts provided; personally identifiable information has been redacted so 

as to maintain confidentiality such that readers get firsthand account of what 

exactly think tankers hold about policy implementation challenges. The 

schedule of the structured questionnaire applied in the interviews can also be 

found in the appendices, evidence of the uniformity of its application to a wide 

range of respondents. In the quantitative analysis, elaborate regression tables 

present correlations of variables and statistical significance levels that prove the 

major findings of the paper concerning policy effects.  
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Such materials will not only prove useful in increasing the level of 

credibility of the study, but also provide useful material to practitioners working 

on parallel decarbonization methods. Through the offering of this additional 

information, the paper translates the gap that usually exists between academic 

research and real-world policy implementation by facilitating decision making. 

Annotated timelines of the Energiewende in Germany and the deployment of 

renewable energy in China as well as the developments in state-level renewable 

energy policies of the United States are valuable tools of comparative analysis 

to the researcher interested in a particular case study. The appendices therefore 

make the paper a source of independent scholarly research into a live kit of 

climate policy. 
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INTRODUCTION  

The microscopic, omnipresent, invisible colonies that underpin life on 

our planet are the biota. Bacteria, fungi, viruses, and archaea are some of the 

microbes that make up the biota, but they are no mere tenants, but rather active 

participants in every ecosystem, nearly every technology, and practically all 

health issues. Understanding the biota is like discovering an undiscovered 

territory that contains the solutions to many of the key issues that humanity 

must solve. 

Climate change represents one of the most pressing global challenges of 

the 21st century, with rising greenhouse gas emissions contributing to global 

warming, sea-level rise, extreme weather events, and disruptions to ecosystems. 

Decarbonization—the process of reducing carbon dioxide emissions and 

transitioning to a low-carbon economy—is a vital response to mitigate the 

adverse impacts of climate change. However, achieving large-scale and 

meaningful decarbonization requires more than individual national efforts; it 

demands coordinated global action. In this context, international institutions 

play a central role in aligning and supporting decarbonization goals across 

countries and sectors. 

Global emissions do not respect national borders, making climate change 

a truly international issue. While countries differ in their levels of development, 

technological capacity, and historical responsibility for emissions, the 

interconnected nature of the environment means that actions in one region can 

have significant consequences elsewhere. Therefore, coordinated international 

efforts, guided by common goals and shared responsibilities, are essential for 

ensuring a fair and effective global decarbonization process. International 

institutions provide a structured platform for dialogue, negotiation, 

cooperation, and accountability, helping nations move forward together. 

Key international bodies such as the United Nations Framework 

Convention on Climate Change (UNFCCC), the Intergovernmental Panel on 

Climate Change (IPCC), the International Energy Agency (IEA), and financial 

institutions like the World Bank and the International Monetary Fund (IMF) 

have taken on pivotal roles. They assist in setting targets, monitoring progress, 

facilitating financial and technical support, and promoting the sharing of 

knowledge and best practices.  
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Agreements such as the Paris Agreement have become foundational 

frameworks through which countries commit to Nationally Determined 

Contributions (NDCs) to reduce emissions and limit global temperature rise. 

Despite challenges including political disagreements, uneven 

development, and enforcement limitations, international institutions continue 

to evolve in their role as facilitators of climate action. They help build trust 

among nations, advocate for just transitions, and create mechanisms for 

transparent reporting and accountability. Moreover, they support developing 

countries by mobilizing climate finance, enabling access to clean energy 

technologies, and building institutional capacities. 

In summary, the role of international institutions in coordinating 

decarbonization goals is indispensable. As the world seeks to accelerate climate 

action and avoid catastrophic outcomes, these institutions serve as the backbone 

of global cooperation, helping ensure that all countries, regardless of their 

economic standing, can contribute to a sustainable, low-carbon future. 

 

1. NEED FOR INTERNATIONAL COORDINATION 

Decarbonization, the transition towards a low-carbon economy, is a 

global imperative in the fight against climate change. Since carbon emissions 

from one country can impact the climate worldwide, coordinated international 

efforts are essential to achieve meaningful and sustainable results. No single 

country, regardless of its size or economic power, can combat climate change 

alone. Therefore, international coordination is crucial for ensuring collective 

responsibility, shared benefits, and a unified approach to reducing greenhouse 

gas emissions. 

One of the main reasons for global coordination is the transboundary 

nature of emissions. Carbon dioxide and other greenhouse gases released in one 

part of the world disperse globally, affecting ecosystems, weather patterns, and 

sea levels across continents. Without international collaboration, efforts by a 

few countries could be undermined by inaction or increased emissions in others, 

leading to an ineffective overall outcome. Additionally, countries vary widely 

in their economic capabilities, technological resources, and historical 

contributions to emissions. Developing countries often lack the financial means 

and technical expertise to implement large-scale decarbonization strategies.  
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International cooperation helps bridge this gap by facilitating technology 

transfer, capacity building, and climate financing. It promotes equity by 

ensuring that the burden of climate action is distributed fairly, based on the 

principle of common but differentiated responsibilities. 

Moreover, global coordination enables the establishment of common 

goals and frameworks, such as the Paris Agreement, which encourages 

countries to submit and periodically update their Nationally Determined 

Contributions (NDCs). This fosters transparency, accountability, and a sense of 

shared purpose in achieving emission reduction targets. 

International coordination also helps harmonize policy standards, carbon 

pricing mechanisms, and emission trading systems, reducing the risk of market 

imbalances and encouraging innovation in clean technologies. It prevents the 

“race to the bottom,” where countries might lower environmental standards to 

attract investment. In conclusion, international coordination is not just 

beneficial but essential for the success of global decarbonization efforts.  

It ensures collective action, promotes fairness, and maximizes the 

efficiency of climate solutions across nations. Through coordinated efforts, the 

world can move towards a resilient, low-carbon future that benefits both people 

and the planet. 

 

2. MAJOR INTERNATIONAL INSTITUTIONS INVOLVED  

Several international institutions play a pivotal role in guiding, 

coordinating, and supporting global decarbonization goals. These organizations 

provide platforms for dialogue, create frameworks for action, and facilitate 

financial and technological assistance. Their involvement is essential to drive 

collective climate action and promote sustainable development across nations 

with varying capacities and responsibilities. 

 

United Nations Framework Convention on Climate Change 

(UNFCCC) 

The UNFCCC is the principal global forum for addressing climate 

change. Established in 1992, it provides the framework for international climate 

negotiations.  
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The UNFCCC oversees major climate agreements, including the Kyoto 

Protocol and the Paris Agreement, and organizes the annual Conference of the 

Parties (COP) meetings. It enables countries to set and update their Nationally 

Determined Contributions (NDCs) and encourages transparency, monitoring, 

and reporting of emission reduction efforts. 

 

Intergovernmental Panel on Climate Change (IPCC) 

The IPCC is a scientific body under the UN that provides policymakers 

with regular assessments of the science behind climate change, its impacts, and 

potential mitigation strategies. While it does not directly implement 

decarbonization policies, its reports serve as the scientific foundation for 

international climate negotiations and policy-making, influencing the goals set 

by countries and international bodies. 

 

International Energy Agency (IEA) 

The IEA works to ensure reliable, affordable, and clean energy for its 

member countries. It plays a vital role in promoting energy efficiency, 

renewable energy, and clean technology development. The IEA publishes data, 

conducts analysis, and offers policy recommendations to help countries 

transition to low-carbon energy systems. 

 

World Bank and International Monetary Fund (IMF) 

Both the World Bank and IMF provide essential financial support for 

climate projects in developing and emerging economies. They fund low-carbon 

infrastructure, renewable energy projects, and climate resilience programs. The 

World Bank's Climate Investment Funds (CIF) and Green Bonds are examples 

of innovative climate financing tools. 

 

Regional Institutions and Alliances 

Organizations like the European Union (EU), ASEAN, and the African 

Union (AU) also promote regional decarbonization initiatives, setting 

ambitious targets and offering member states regulatory and financial support. 

In conclusion, these international institutions play complementary roles—



GLOBAL DECARBONIZATION: POWER, POLICY, AND VALUE CHAINS 

38 

 

ranging from policy formulation and scientific assessment to financial and 

technical assistance—in advancing global decarbonization.  

Their collaborative efforts are vital to achieving net-zero goals, bridging 

the gap between developed and developing nations, and securing a climate-

resilient future. 

 

3. KEY FRAMEWORKS AND AGREEMENTS  

The global fight against climate change has been significantly shaped by 

a series of international frameworks and agreements designed to coordinate, 

guide, and monitor efforts toward decarbonization. These agreements have 

established common goals, mechanisms for accountability, and platforms for 

cooperation among countries, ensuring that decarbonization becomes a shared 

responsibility. Below are some of the most influential frameworks and 

agreements. 

 

The United Nations Framework Convention on Climate Change 

(UNFCCC) 

Adopted in 1992 at the Earth Summit in Rio de Janeiro, the UNFCCC is 

the foundational treaty that initiated global cooperation on climate change. Its 

main objective is to stabilize greenhouse gas concentrations in the atmosphere 

at a level that prevents dangerous anthropogenic interference with the climate 

system. It recognized the principle of common but differentiated 

responsibilities (CBDR), acknowledging that developed countries should take 

the lead in combating climate change. 

 

Kyoto Protocol (1997) 

The Kyoto Protocol was the first binding agreement under the UNFCCC 

that required developed countries to reduce their greenhouse gas emissions. It 

set legally binding targets for 37 industrialized nations and the European Union 

to reduce emissions by an average of 5% below 1990 levels over the 

commitment period 2008–2012. While it marked a significant step, it was 

criticized for excluding developing countries from binding targets and lacked 

strong enforcement mechanisms. 
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Paris Agreement (2015) 

The Paris Agreement is the most significant and universally accepted 

climate accord to date. Unlike the Kyoto Protocol, it includes commitments 

from both developed and developing countries. Its primary goal is to limit 

global temperature rise to well below 2°C, preferably 1.5°C, above pre-

industrial levels. Countries must submit Nationally Determined Contributions 

(NDCs)—national plans to reduce emissions—and update them every five 

years. The agreement emphasizes transparency, climate finance, adaptation, 

and technology transfer, aiming for net-zero emissions by mid-century. 

 

COP (Conference of the Parties) Meetings 

Held annually under the UNFCCC, the COP meetings serve as the formal 

decision-making body for climate action. Key milestones such as COP21 (Paris 

Agreement) and COP26 (Glasgow Climate Pact) have been pivotal in pushing 

the climate agenda forward. These conferences allow countries to negotiate, 

assess progress, and adopt new initiatives or enhancements to existing 

frameworks. 

 

Nationally Determined Contributions (NDCs) 

Under the Paris Agreement, NDCs are central to each country’s strategy 

for reducing emissions and adapting to climate impacts. Although not legally 

binding in terms of achieving targets, countries are required to be transparent, 

report progress regularly, and increase ambition over time. This "ratcheting 

mechanism" ensures that global efforts intensify with every cycle. 

 

Other Notable Agreements 

 Glasgow Climate Pact (COP26, 2021): Emphasized phasing down coal, 

increasing climate finance, and enhancing transparency. 

 Kigali Amendment to the Montreal Protocol (2016): Aims to phase out 

hydrofluorocarbons (HFCs), potent greenhouse gases. 

REDD+ (Reducing Emissions from Deforestation and Forest 

Degradation): Incentivizes Forest conservation in developing countries. 
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4. FUNCTIONS OF INTERNATIONAL INSTITUTIONS IN 

DECARBONIZATION  

International institutions play a vital role in guiding and facilitating 

global decarbonization efforts. Given the transboundary nature of climate 

change and the unequal capacities of nations, these institutions serve as 

platforms for cooperation, knowledge exchange, funding, and accountability. 

Their functions are multidimensional, addressing scientific, policy, technical, 

and financial aspects of the global low-carbon transition. 

 

Policy Coordination and Goal Setting 

One of the key functions of international institutions is to create a 

common platform for setting global climate targets. Institutions like the United 

Nations Framework Convention on Climate Change (UNFCCC) help countries 

agree on shared objectives such as limiting global temperature rise, reaching 

net-zero emissions, and enhancing climate resilience. Agreements like the Paris 

Agreement were made possible through these coordinated efforts, ensuring all 

countries work toward collective decarbonization goals. 

 

Scientific Research and Assessment 

The Intergovernmental Panel on Climate Change (IPCC) plays a crucial 

role in compiling and synthesizing climate science from across the world. Its 

assessment reports provide a scientific basis for policymaking, offering 

evidence-based guidance on emission trends, risks, and mitigation strategies. 

These insights are essential for setting realistic and effective decarbonization 

pathways. 

 

Monitoring, Reporting, and Accountability 

International institutions establish mechanisms to track countries’ 

progress in implementing climate actions. For instance, under the Paris 

Agreement, countries must regularly submit Nationally Determined 

Contributions (NDCs) and update them every five years. The Enhanced 

Transparency Framework ensures countries report on emissions and climate 

actions using standardized methodologies. This promotes accountability and 

encourages countries to increase ambition. 
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Technology Transfer and Capacity Building 

Many developing countries face barriers in adopting low-carbon 

technologies due to financial and technical limitations. Institutions like the 

United Nations Environment Programme (UNEP) and Green Climate Fund 

(GCF) support technology transfer, technical training, and knowledge sharing. 

They help build institutional capacity in areas such as renewable energy, energy 

efficiency, and sustainable land use. 

 

Climate Financing 

International financial institutions such as the World Bank, International 

Monetary Fund (IMF), and regional development banks provide funding for 

clean energy projects, infrastructure, and climate adaptation programs. 

Instruments like Climate Investment Funds (CIF) and Green Bonds offer 

innovative financing models to attract public and private investments in 

decarbonization. 

 

Promoting Equity and Just Transition 

Institutions also ensure that climate actions are socially and economically 

inclusive. They advocate for a just transition that supports workers and 

communities affected by the shift from fossil fuels to renewable energy. This 

includes promoting gender equality, indigenous rights, and social protections in 

climate policies. 

 

Fostering Global Cooperation and Dialogue 

Through platforms like the COP (Conference of the Parties) meetings, 

international institutions enable dialogue among governments, civil society, and 

the private sector. These forums encourage collaboration, build trust, and help 

resolve conflicts related to burden-sharing, trade, and technology access. 

 

5. CHALLENGES IN GLOBAL COORDINATION  

While international coordination is essential for successful 

decarbonization, it faces several significant challenges.  



GLOBAL DECARBONIZATION: POWER, POLICY, AND VALUE CHAINS 

42 

 

These obstacles stem from political, economic, technological, and 

structural differences among nations, making it difficult to align global efforts 

toward a common climate goal. 

 

Diverse Economic Interests and Development Levels 

One of the most critical challenges is the wide disparity in economic 

development between countries. Developed nations, with greater financial and 

technological resources, are more capable of implementing decarbonization 

strategies. In contrast, developing countries often prioritize poverty alleviation, 

industrial growth, and energy access over climate commitments. This 

difference in priorities can lead to disagreements over emission targets and 

responsibilities. 

 

Lack of Binding Enforcement Mechanisms 

Many international climate agreements, including the Paris Agreement, 

rely on voluntary commitments such as Nationally Determined Contributions 

(NDCs). While countries are encouraged to meet their pledges and increase 

ambition over time, there are no legal penalties for failing to comply. This lack 

of enforcement weakens accountability and can result in low or uneven 

participation in global efforts. 

 

Geopolitical Tensions and Competition 

Rivalries among major emitters—such as the U.S., China, and Russia—

can hinder climate cooperation. Geopolitical conflicts, trade wars, or territorial 

disputes often take precedence over environmental concerns, delaying or 

diluting coordinated action. In addition, competition over green technologies, 

rare earth minerals, and energy markets can further complicate collaboration. 

 

Financial and Technical Barriers 

Many low-income nations lack the financial means and technical 

capacity to invest in renewable energy or climate-resilient infrastructure. While 

climate finance mechanisms exist, such as the Green Climate Fund, the flow of 

funds is often delayed or insufficient. The lack of predictable and accessible 

funding prevents equitable progress in global decarbonization. 
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Inconsistent Policy and Regulatory Frameworks 

The absence of standardized climate policies and regulations across 

countries creates uncertainty for international investments and cross-border 

projects. Varied carbon pricing systems, emission standards, and regulatory 

environments can hinder large-scale collaboration and technological sharing. 

 

Public and Political Resistance 

Climate policies that impact industries or consumer behavior may face 

domestic opposition. Populist politics, misinformation, and climate skepticism 

can lead governments to weaken their climate commitments or withdraw from 

international agreements. 

 

6. SUCCESS STORY AND PROGRESS IN GLOBAL 

DECARBONIZATION  

Despite numerous challenges, there have been notable success stories 

and significant progress in global decarbonization efforts, largely facilitated by 

international cooperation and institutional support. These achievements 

demonstrate the potential of coordinated action and the positive impact of 

supportive frameworks and financing mechanisms. 

 

European Union’s Green Deal 

The European Union (EU) has emerged as a global leader in climate 

action. Under its ambitious European Green Deal, the EU has committed to 

becoming the first climate-neutral continent by 2050. It has introduced strong 

legislation to reduce greenhouse gas emissions by at least 55% by 2030 

compared to 1990 levels. Through the Emissions Trading System (ETS), strict 

energy efficiency standards, and significant investment in renewable energy, 

the EU has achieved substantial emission reductions while maintaining 

economic growth. This regional model demonstrates how collective action and 

shared governance can drive meaningful change. 

 

Costa Rica – A Model of Sustainability 

Costa Rica is a remarkable example among developing nations.  
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With strong political will and international support, it has achieved over 

98% of electricity production from renewable sources, including hydro, wind, 

and geothermal energy. Costa Rica has also committed to a National 

Decarbonization Plan aiming for net-zero emissions by 2050. Its success 

highlights the role of clear national policies aligned with global frameworks 

and the importance of international funding and knowledge exchange. 

 

India’s Renewable Energy Growth 

India, one of the world’s largest and fastest-growing economies, has 

made impressive progress in expanding its renewable energy capacity. With 

support from international institutions like the International Solar Alliance 

(ISA) and financing from the World Bank and Asian Development Bank, India 

has emerged as a leader in solar energy deployment. It has set a target of 500 

GW of non-fossil fuel capacity by 2030 and has already crossed 175 GW of 

renewable energy capacity. This progress represents the successful blending of 

national ambition with international support. 

 

Technology and Innovation Transfer 

International platforms such as the Clean Energy Ministerial (CEM) and 

the Mission Innovation Initiative have fostered collaboration in clean energy 

technologies. These forums encourage the sharing of research, investment in 

innovation, and deployment of low-carbon technologies across borders, 

enabling developing countries to leapfrog to cleaner energy systems. 

 

7. ROLE OF PRIVATE SECTOR AND NGOS THROUGH 

INTERNATIONAL SUPPORT  

The private sector and non-governmental organizations (NGOs) play an 

increasingly crucial role in global decarbonization efforts, complementing the 

work of governments and international institutions. With international support, 

these actors drive innovation, influence policy, finance green initiatives, and 

implement grassroots climate solutions that accelerate the transition to a low-

carbon world. 
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Private Sector: Innovation, Investment, and Implementation 

The private sector, including industries, corporations, and financial 

institutions, contributes significantly to decarbonization through clean 

technology development, green investments, and sustainable business 

practices.  

Multinational companies are major emitters, but they are also key 

innovators in renewable energy, electric mobility, energy efficiency, and carbon 

capture technologies. With the support of international frameworks such as the 

UN Global Compact, the Science Based Targets Initiative (SBTi), and RE100, 

companies are committing to net-zero targets and aligning their operations with 

the Paris Agreement goals.  

These global initiatives provide guidelines and recognition for corporate 

climate leadership, encouraging transparency and accountability. Moreover, 

international financial institutions such as the International Finance 

Corporation (IFC) and World Bank Group offer climate-related investment 

opportunities and risk mitigation tools that incentivize private investment in 

sustainable infrastructure and energy projects, especially in emerging 

economies. 

 

NGOs: Advocacy, Awareness, and Community Action 

NGOs play a vital role in advocacy, public education, and on-the-ground 

implementation of decarbonization efforts. Organizations such as Greenpeace, 

World Resources Institute (WRI), and Climate Action Network (CAN) work 

globally to hold governments and corporations accountable, promote policy 

changes, and raise public awareness on climate issues.  

Through international support mechanisms, NGOs receive funding, 

training, and partnerships that help scale up their efforts. They often collaborate 

with international donors, UN bodies, and development agencies to implement 

community-level renewable energy projects, reforestation programs, and 

climate resilience initiatives.  

NGOs also serve as a bridge between local communities and global 

institutions, ensuring that decarbonization strategies are inclusive, equitable, 

and sensitive to the needs of vulnerable populations. 
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Public-Private-NGO Partnerships 

International institutions increasingly promote partnerships among 

governments, businesses, and NGOs. Initiatives like the Global Climate Action 

Agenda and Race to Zero Campaign unite all stakeholders under shared climate 

goals, leveraging the strengths of each actor to drive systemic change. 

 

8. FUTURE DIRECTION FOR STRONGER 

COORDINATION IN DECARBONIZATION  

To meet the urgent need for climate action and achieve global 

decarbonization goals, stronger and more effective international coordination 

is essential. The future direction of climate governance must focus on 

inclusivity, accountability, innovation, and equitable resource distribution. 

Strengthening international coordination involves both reforming existing 

mechanisms and adopting new strategies that address emerging global 

challenges. 

 

Enhancing the Ambition and Enforcement of Commitments 

Future coordination efforts must push for more ambitious and legally 

binding climate commitments. While the Paris Agreement relies on voluntary 

Nationally Determined Contributions (NDCs), future frameworks should 

include stronger monitoring and compliance mechanisms. Establishing an 

independent global review body to assess and compare national efforts could 

increase transparency and encourage mutual accountability. 

 

Increasing Climate Finance and Technology Access 

Developing countries need greater access to financial and technological 

resources to decarbonize effectively. International institutions should enhance 

the efficiency, predictability, and scale of climate finance flows. Expanding 

funds like the Green Climate Fund and encouraging debt-for-climate swaps can 

support sustainable transitions. Simultaneously, technology transfer initiatives 

must be fast-tracked to help nations adopt clean energy and low-carbon 

solutions. 
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Promoting Regional and Sectoral Collaboration 

Beyond global agreements, regional coalitions and sector-specific 

alliances can drive focused action.  

Initiatives like the International Solar Alliance (ISA) or Powering Past 

Coal Alliance demonstrate how countries with shared interests can collaborate 

more effectively. Expanding such platforms to include industries, cities, and 

local governments can create scalable and replicable decarbonization models. 

 

Integrating Equity and Just Transition Principles 

A just and inclusive approach must guide global coordination. Future 

strategies should prioritize the needs of vulnerable communities, indigenous 

groups, and workers affected by the transition. International institutions should 

support social protection policies, green jobs programs, and participatory 

planning processes to ensure fairness and inclusiveness. 

 

Leveraging Digital Technologies and Data Sharing 

Digital tools like satellite monitoring, AI, and blockchain can improve 

emissions tracking, transparency, and resource management. Establishing 

global data-sharing platforms can strengthen coordination and allow real-time 

monitoring of climate progress. 

 

CONCLUSION  

Global decarbonization is one of the most critical challenges of the 21st 

century, requiring unprecedented levels of cooperation and commitment from 

all nations and sectors. As climate change continues to pose significant threats 

to ecosystems, economies, and human health, international coordination has 

emerged as the cornerstone of effective climate action. Through the support of 

international institutions, global frameworks, and multilateral agreements, 

countries have made important strides in aligning efforts to reduce carbon 

emissions and transition to sustainable energy systems. 

Institutions like the United Nations Framework Convention on Climate 

Change (UNFCCC), the Intergovernmental Panel on Climate Change (IPCC), 

and global financial bodies have played instrumental roles in guiding climate 

policy, facilitating finance, and promoting transparency.  
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Frameworks such as the Paris Agreement have provided a shared vision 

and flexible structure that encourage continuous progress through Nationally 

Determined Contributions (NDCs). 

Despite these advancements, significant challenges remain. Political 

differences, unequal economic capacities, insufficient climate finance, and lack 

of enforcement mechanisms often hinder collective progress. Bridging these 

gaps requires not only stronger institutional commitments but also the active 

involvement of non-state actors—including the private sector and civil society 

organizations. Their role in innovation, finance mobilization, and community 

engagement complements governmental efforts and amplifies global impact. 

Looking ahead, the path to effective decarbonization must focus on 

enhancing global accountability, scaling up investments in clean technologies, 

and ensuring equity through a just transition. It is equally important to foster 

regional collaborations, promote policy harmonization, and leverage digital 

tools to monitor and drive climate action. 

In conclusion, the global decarbonization journey is a shared 

responsibility. While progress has been made, the urgency of the climate crisis 

demands bolder actions and deeper cooperation. By strengthening the role of 

international institutions and fostering inclusive partnerships across all levels 

of society, the world can move closer to achieving a low-carbon, resilient, and 

sustainable future. A united global front, grounded in science, equity, and 

innovation, is essential for transforming climate commitments into impactful 

results. 
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INTRODUCTION   

In recent years, the global agenda has shifted decisively toward climate 

action. Decarbonization, the process of reducing carbon dioxide emissions 

through low-carbon power sources and reduced fossil fuel consumption, is now 

a dominant theme in global governance, trade, and diplomacy. While initially a 

scientific and environmental concern, decarbonization has evolved into a 

geopolitical strategy with deep implications for international political economy 

(Bhattacharya et al., 2022). The shift toward green economies is driven by 

climate science and public demand, but the architecture of this transformation 

is profoundly unequal. Countries in the Global North possess the technological, 

financial, and institutional resources to set ambitious climate targets and 

enforce them through trade instruments such as carbon tariffs or subsidies for 

domestic green industries (Meckling & Nahm, 2018).  

In contrast, developing countries face significant constraints: debt, 

limited infrastructure, dependence on fossil fuel exports, and the need to 

alleviate poverty make abrupt decarbonization economically and socially risky 

(World Bank, 2023).  The global push for decarbonization has sparked a 

reevaluation of national development models, especially among emerging 

economies. These nations face the dilemma of aligning with international 

climate standards without compromising domestic industrial growth. Countries 

like India, Brazil, and Indonesia have voiced concerns about carbon regulations 

acting as covert trade barriers that penalize development pathways historically 

dominated by fossil energy (Chaturvedi, 2021).  

Additionally, the growing influence of private capital in directing climate 

finance raises governance issues. Sovereign priorities are often sidelined in 

favor of investor-friendly metrics, with ESG ratings dominated by standards 

from the Global North (OECD, 2023). This trend places developing nations at 

a disadvantage in accessing green capital unless they conform to externally 

defined benchmarks, potentially undermining local policy autonomy. 

Multilateral institutions also play a dual role. While they provide technical 

support and funding for low-carbon transitions, their conditionalities may limit 

fiscal space or mandate reforms that prioritize climate over social development 

goals (UNCTAD, 2022).  
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For instance, some climate-related loans require subsidy reductions or 

labor reforms, which can provoke political backlash. Another layer of 

complexity involves the digital divide. Advanced economies are leveraging 

digital technologies like AI-driven energy systems and smart grids to optimize 

decarbonization, while most developing countries lack the infrastructure to do 

the same (IEA, 2023). This technological gap further marginalizes them in 

global carbon markets and in the competitive advantage of future green 

industries. 

Furthermore, the geopolitical framing of climate security often serves to 

justify military presence or strategic alliances in climate-vulnerable regions. 

While environmental degradation does threaten stability, framing it purely as a 

security issue risk militarizing aid and undermining humanitarian responses 

(Barnett, 2021). Thus, understanding decarbonization through the lens of 

international political economy reveals power asymmetries and structural 

inequalities that must be addressed to achieve climate justice. 

 

1. STRATEGIC CLIMATE LEADERSHIP 

One of the most visible manifestations of geopolitical decarbonization is 

the emergence of strategic climate leadership by powerful economies. The 

European Union (EU), for example, has positioned itself as a global climate 

frontrunner through legislative instruments like the European Green Deal and 

the Carbon Border Adjustment Mechanism (CBAM). These initiatives not only 

regulate emissions internally but also extend their influence globally by linking 

carbon compliance with market access (European Commission, 2021). 

Similarly, the United States has embraced a climate-industrial strategy 

through the Inflation Reduction Act (IRA), which allocates over $370 billion 

toward clean energy development, electric vehicles, and green infrastructure 

(White House, 2022). Such policies enhance domestic competitiveness while 

pressuring trade partners to align with similar environmental benchmarks, 

fostering a race toward greener standards. These strategic efforts are also visible 

in China’s pursuit of global leadership in renewable energy manufacturing and 

green finance. With the largest solar and wind production capacity, and its Belt 

and Road Initiative increasingly incorporating low-carbon investments, China 

seeks to shape the standards and markets of tomorrow (IEA, 2022). 
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While these developments signal progress, they also reflect asymmetries 

in capacity and agency. The Global North’s dominance in setting climate norms 

raises concerns about climate governance being shaped by interests that may 

not reflect the realities of the Global South (Roberts et al., 2021). Moreover, 

strategic climate leadership has also introduced competitive dynamics among 

major powers, with each seeking to define the dominant framework for global 

environmental governance. For instance, the EU's CBAM has been criticized 

by China and India as protectionist, prompting counter-narratives around 

climate justice and common but differentiated responsibilities (Bhagwati & 

Panagariya, 2022). This tension illustrates how climate policy is embedded 

within broader geopolitical contests. 

Countries such as Germany and the UK have used their climate 

leadership status to influence international financial institutions like the 

International Monetary Fund (IMF) and World Bank to prioritize green lending 

practices. This soft power strategy aligns financial instruments with national 

diplomatic goals (Falkner, 2021). As a result, strategic climate leadership 

shapes not only emissions policy but also global development finance 

paradigms. 

In the Global South, regional leaders are also emerging. Brazil, South 

Africa, and Indonesia are positioning themselves as transitional powers, 

advocating for more balanced global climate governance. Brazil’s Amazon 

Fund and South Africa’s Just Energy Transition Plan have garnered 

international support, representing localized leadership in climate transitions 

(Climate Policy Initiative, 2023). 

However, critics warn that such strategic initiatives may lead to a 'green 

club' effect, where only nations capable of meeting high environmental 

standards gain trade and diplomatic benefits. This exclusionary model risks 

marginalizing least developed countries that lack the institutional or financial 

capacity to rapidly decarbonize (Pauw et al., 2022). To foster equitable climate 

leadership, there is a need for cooperative frameworks that emphasize capacity 

building, inclusive rule-making, and diversified metrics for climate 

performance. Leadership should be defined not only by ambition but by 

solidarity and adaptability to diverse national circumstances (Okereke, 2021). 
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2. TRADE AND FINANCIAL DYNAMICS 

Trade and finance are central to how climate priorities are 

operationalized. With the introduction of environmental tariffs and standards, 

climate policy has entered the domain of trade diplomacy. The World Trade 

Organization (WTO) has noted a surge in climate-related trade measures, many 

of which disproportionately affect countries that lack the infrastructure or 

capital to decarbonize quickly (WTO, 2022). 

In parallel, international financial flows are increasingly directed by 

environmental, social, and governance (ESG) criteria. Asset managers and 

development banks are prioritizing investments in sustainable infrastructure, 

while simultaneously withdrawing from high-emission sectors in the Global 

South (OECD, 2022). Although such reallocation is intended to promote 

sustainability, it can exacerbate capital shortages in already vulnerable 

economies. 

Emerging trade frameworks are now incorporating carbon standards that 

may function as non-tariff barriers. These include the EU’s CBAM and similar 

proposals in Canada and Japan. While intended to reduce carbon leakage, such 

instruments often penalize exporters from the Global South, who lack the 

capacity to monitor and certify emissions at comparable standards (Brandi, 

2021). 

Furthermore, international climate finance is heavily skewed toward 

mitigation over adaptation. According to the Climate Policy Initiative (2023), 

only 8% of total climate finance in 2021 was directed toward adaptation, despite 

growing climate vulnerability in developing countries. This disparity reflects a 

financing model that privileges global emissions reduction over localized 

resilience building. 

Currency risk and debt stress further complicate access to green capital. 

Many low-income countries face prohibitive interest rates or unfavorable debt 

terms when borrowing for climate investments. Recent proposals for climate-

debt swaps aim to address this, but implementation remains limited (Volz et al., 

2022). 

Export credit agencies and development banks in the Global North 

continue to finance fossil fuel projects, even as they advocate for 

decarbonization abroad.  
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This contradiction undermines policy coherence and sends mixed signals 

to developing nations struggling to finance their energy transitions (Oil Change 

International, 2022). 

Trade-related environmental standards are increasingly embedded in free 

trade agreements (FTAs), often without adequate support for implementation. 

For example, the EU-Mercosur FTA includes environmental provisions that 

critics argue lack enforcement clarity while placing compliance burdens on 

Southern producers (Garcia & Massai, 2020). 

To promote equitable decarbonization, international financial institutions 

must expand concessional lending, provide technical assistance, and develop 

inclusive ESG frameworks that reflect regional diversity and development 

contexts (UNDP, 2023). Additionally, climate finance has become a diplomatic 

bargaining chip. Developed nations have pledged billions in annual support for 

climate mitigation and adaptation, yet disbursements often fall short, and are 

entangled with conditions that limit recipient autonomy (Oxfam, 2023). As a 

result, financial flows risk reinforcing existing hierarchies, where those with 

the most need have the least power over their transition path. 

 

3. GREEN CONDITIONALITY 

Green conditionality refers to the linking of climate-related financial 

support and trade access to the implementation of environmental reforms. 

While promoted as a way to ensure global accountability in emissions 

reduction, it often reflects asymmetrical power relations. Donor countries and 

financial institutions impose decarbonization mandates on recipient nations as 

a prerequisite for loans or aid packages (UNCTAD, 2022). Although 

conditionality can incentivize climate action, it can also burden countries that 

already face socioeconomic constraints. For instance, low-income economies 

may be required to phase out fossil fuel subsidies or adopt carbon pricing 

without the necessary fiscal buffers or institutional frameworks (Oxfam, 2022). 

As a result, green conditionality may resemble earlier forms of structural 

adjustment—where sovereign policy spaces are constrained by external actors. 

Critics argue that such mechanisms risk reinforcing neocolonial patterns, 

especially when decisions are made without adequate representation of affected 

communities.  
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To mitigate these issues, conditionality must be designed through 

inclusive consultation and tied to equitable transitions, ensuring that local 

development priorities are respected (Carty & Le Comte, 2023).  

Green conditionality has also influenced the design of international 

climate agreements and financing frameworks. Institutions like the World Bank 

and IMF have started embedding environmental performance indicators into 

their lending criteria. These measures, while intended to align global finance 

with sustainability goals, can restrict fiscal autonomy and limit countries' ability 

to tailor climate policies to local conditions (Falkner & Jinnah, 2019). 

Additionally, green conditionality often comes without sufficient 

consideration for implementation capacity. For instance, small island 

developing states and landlocked nations may lack the administrative and 

technical infrastructure required to meet conditional requirements. Failure to 

comply can result in delayed disbursements or exclusion from multilateral 

funding platforms, worsening climate vulnerability (UNEP, 2021). 

In many cases, donor-imposed green benchmarks do not align with 

national development strategies. These top-down approaches can lead to policy 

incoherence and local resistance. Affected governments and communities often 

view such requirements as externally imposed, undermining legitimacy and 

ownership of the transition process (Bulkeley et al., 2014). 

Furthermore, some forms of green conditionality may inadvertently 

encourage greenwashing. In an attempt to meet formal benchmarks, recipient 

governments might prioritize symbolic policies or report inflated progress, 

diverting focus from deeper structural reforms. This dynamic undermines the 

credibility and effectiveness of both donors and recipients (CPI, 2023). 

A related concern is the potential for geopolitical leverage. Countries or 

blocs offering green finance can use conditionality to advance strategic 

interests—such as securing access to rare earth minerals or ensuring 

preferential treatment in trade negotiations. This politicization of climate 

support risks shifting the narrative from cooperation to competition (Okereke 

& Coventry, 2016). 

To create more equitable climate finance, there is growing consensus that 

conditionalities should be co-developed through participatory dialogue.  
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Involving civil society, indigenous groups, and subnational governments 

ensures that the agreed-upon reforms are locally relevant and socially 

acceptable (UNDP, 2023). Finally, donor countries must recognize the principle 

of common but differentiated responsibilities. This principle, embedded in the 

UNFCCC, calls for acknowledging historical emissions and current capacities. 

Applying the same conditionality to all nations ignores systemic disparities and 

erodes trust in international climate cooperation (Rajamani, 2021). 

 

4. TECHNOLOGY AND INNOVATION GAPS 

Technology transfer and innovation are central to global decarbonization 

efforts, but disparities in technological access continue to hinder progress. Most 

green technologies, including solar panels, wind turbines, battery systems, and 

hydrogen fuel technologies, are developed and patented in high-income 

countries (WIPO, 2022). This gives the Global North a significant advantage in 

the emerging green economy. 

For developing countries, the barriers are not only technical but also 

financial and legal. High costs of imported technologies, inadequate research 

capacity, and intellectual property protections make it difficult for local firms 

to participate in low-carbon innovation (UNEP, 2021). While mechanisms like 

the UNFCCC’s Technology Mechanism aim to support technology transfer, 

implementation remains slow and uneven. 

Bridging these gaps requires not only increased funding for research and 

development in the Global South but also reforming patent laws, fostering 

public-private partnerships, and enabling regional knowledge hubs. Such 

efforts would democratize innovation and ensure a more inclusive energy 

transition (IEA, 2023). However, innovation disparities are further 

compounded by unequal participation in international standard-setting bodies. 

Organizations like the International Electrotechnical Commission (IEC) and the 

International Organization for Standardization (ISO) shape global norms for 

clean technology. Yet, representation from developing countries in these forums 

remains limited, restricting their influence on technical specifications that affect 

market entry (Hepburn et al., 2020). Digitalization, a critical enabler of smart 

energy systems, also shows pronounced gaps.  
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While OECD countries increasingly deploy AI, blockchain, and IoT for 

energy optimization, most low-income nations struggle with basic digital 

infrastructure (UN ESCAP, 2022). Bridging this divide requires targeted digital 

investment, open-source platforms, and knowledge-sharing frameworks 

accessible to non-OECD states. Intellectual property (IP) regimes further 

exacerbate innovation gaps. Stringent IP protections, upheld through 

agreements like TRIPS, limit the diffusion of climate technologies. Although 

flexibilities exist, such as compulsory licensing, they are rarely invoked due to 

legal complexity and political sensitivities (Correa, 2019). Calls for a “TRIPS 

waiver” for green technologies have grown, drawing lessons from COVID-19 

vaccine debates. 

South-South cooperation presents an alternative innovation pathway. 

Countries such as China, India, and Brazil have begun exporting solar, biomass, 

and electric mobility technologies tailored to developing country conditions. 

These collaborations challenge the traditional North-to-South technology 

transfer model and promote context-relevant innovation (Goswami, 2021). 

Moreover, domestic innovation ecosystems in the Global South are 

emerging, often supported by diaspora networks and public universities. In 

Kenya and Bangladesh, low-cost solar and irrigation systems developed locally 

have enabled decentralized energy access, showing the power of frugal 

innovation (Prahalad, 2010). 

Capacity building is also essential. Technical training programs, 

innovation incubators, and regional R&D hubs must be scaled to reduce 

dependency and cultivate homegrown talent. For example, initiatives like 

Africa’s Centre for Renewable Energy and Energy Efficiency (ECREEE) 

demonstrate the value of regional institutional capacity (IRENA, 2021). 

Finally, multilateral climate funds should prioritize technology co-

development rather than mere transfer. Collaborative R&D projects between 

institutions in the North and South foster mutual learning and ensure that 

emerging solutions are adapted to diverse socio-economic and environmental 

realities (UNEP, 2022). However, innovation disparities are further 

compounded by unequal participation in international standard-setting bodies.  
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Organizations like the International Electrotechnical Commission (IEC) 

and the International Organization for Standardization (ISO) shape global 

norms for clean technology. Yet, representation from developing countries in 

these forums remains limited, restricting their influence on technical 

specifications that affect market entry (Hepburn et al., 2020). 

Digitalization, a critical enabler of smart energy systems, also shows 

pronounced gaps. While OECD countries increasingly deploy AI, blockchain, 

and IoT for energy optimization, most low-income nations struggle with basic 

digital infrastructure (UN ESCAP, 2022). Bridging this divide requires targeted 

digital investment, open-source platforms, and knowledge-sharing frameworks 

accessible to non-OECD states. 

Intellectual property (IP) regimes further exacerbate innovation gaps. 

Stringent IP protections, upheld through agreements like TRIPS, limit the 

diffusion of climate technologies. Although flexibilities exist, such as 

compulsory licensing, they are rarely invoked due to legal complexity and 

political sensitivities (Correa, 2019). Calls for a “TRIPS waiver” for green 

technologies have grown, drawing lessons from COVID-19 vaccine debates. 

South-South cooperation presents an alternative innovation pathway. 

Countries such as China, India, and Brazil have begun exporting solar, biomass, 

and electric mobility technologies tailored to developing country conditions. 

These collaborations challenge the traditional North-to-South technology 

transfer model and promote context-relevant innovation (Goswami, 2021). 

Moreover, domestic innovation ecosystems in the Global South are 

emerging, often supported by diaspora networks and public universities. In 

Kenya and Bangladesh, low-cost solar and irrigation systems developed locally 

have enabled decentralized energy access, showing the power of frugal 

innovation (Prahalad, 2010). 

Capacity building is also essential. Technical training programs, 

innovation incubators, and regional R&D hubs must be scaled to reduce 

dependency and cultivate homegrown talent. For example, initiatives like 

Africa’s Centre for Renewable Energy and Energy Efficiency (ECREEE) 

demonstrate the value of regional institutional capacity (IRENA, 2021). 

Finally, multilateral climate funds should prioritize technology co-

development rather than mere transfer.  
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Collaborative R&D projects between institutions in the North and South 

foster mutual learning and ensure that emerging solutions are adapted to diverse 

socio-economic and environmental realities (UNEP, 2022). 

 

5. IMPACTS ON THE GLOBAL SOUTH 

Countries in the Global South are highly vulnerable to both the physical 

impacts of climate change and the structural consequences of global 

decarbonization. Many are heavily reliant on fossil fuel exports or carbon-

intensive industries. As international demand for these products declines, 

government revenues and employment in these sectors face long-term threats 

(World Bank, 2023). 

In parallel, climate-related trade rules such as the EU’s CBAM may 

penalize producers in developing countries for carbon intensity, effectively 

creating a green barrier to market access (European Commission, 2022). These 

policies, while climate-positive, can undermine competitiveness unless 

accompanied by support mechanisms like green finance and capacity building. 

Moreover, adaptation remains severely underfunded. While international 

pledges emphasize mitigation, less than one-third of global climate finance 

goes toward adaptation—a critical need for vulnerable nations facing floods, 

droughts, and sea level rise (UNEP, 2022). 

To avoid exacerbating inequalities, climate frameworks must adopt a 

justice-oriented approach that incorporates the voices and interests of the 

Global South into decision-making structures (Roberts & Park, 2020). 

These challenges are compounded by weak institutional capacity in 

many Southern countries. Without strong governance frameworks and 

regulatory institutions, it is difficult to channel climate finance effectively or 

enforce environmental regulations (UNDP, 2022). This institutional deficit 

limits their ability to attract investment, implement clean technologies, and 

negotiate favorable terms in international agreements. Additionally, the 

transition to a green economy threatens employment in fossil fuel–dependent 

sectors, including mining, oil extraction, and thermal energy. In countries like 

Nigeria, Venezuela, and Indonesia, millions of workers depend on these 

industries, and large-scale job losses without reskilling or social protection 

programs could exacerbate poverty and inequality (ILO, 2022). 
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In many Global South nations, energy poverty is also a critical concern. 

Over 700 million people globally still lack access to electricity, most of them 

in Africa and South Asia (IEA, 2022). Prioritizing decarbonization without 

addressing energy access risks undermining development. The transition must 

thus accommodate decentralized renewable solutions and inclusive 

electrification strategies. Climate-induced migration is another rising issue. As 

extreme weather events and slow-onset climate changes disrupt livelihoods, 

communities are forced to migrate internally or across borders. This places 

additional stress on urban systems and public services, and yet climate 

migration remains largely unaddressed in international policy frameworks 

(IOM, 2023). 

Furthermore, cultural and indigenous knowledge systems are often 

neglected in global climate governance. Indigenous communities hold rich 

traditions of environmental stewardship that could inform localized mitigation 

and adaptation practices. Incorporating their voices in climate dialogue 

enhances policy legitimacy and effectiveness (UNPFII, 2021). 

Debt sustainability also intersects with climate vulnerability. Many 

developing countries face debt distress, limiting their fiscal space to invest in 

green infrastructure. Innovative solutions such as debt-for-climate swaps and 

concessional lending must be expanded to offer viable pathways for sustainable 

development (IMF, 2023). 

Lastly, lack of representation in global climate institutions remains a 

major barrier. Most decision-making bodies—such as the G7, IMF, or 

multilateral development banks—are dominated by industrialized countries. 

Ensuring that the Global South has equal voice and agency is essential for 

fostering truly inclusive climate governance (Najam et al., 2003). 

 

6. TOWARD A JUST TRANSITION 

A just transition recognizes that climate action must not come at the 

expense of economic security, equity, or social cohesion. It aims to ensure that 

workers, communities, and nations affected by the green transition are 

supported through inclusive policies and compensation frameworks (ILO, 

2022). 
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For developing economies, this means integrating climate goals with 

development priorities. National transition plans should include labor market 

policies, social protection systems, and education strategies to prepare workers 

for emerging green sectors (New Climate Economy, 2022). International 

cooperation is key. Richer nations must not only fulfill their climate finance 

commitments but also assist in the institutional strengthening of vulnerable 

states. The Global Just Transition Dialogue launched by the UN provides a 

platform for such engagement, but further concrete steps are required to close 

the ambition gap (UNFCCC, 2022). A just transition also necessitates greater 

labor and community involvement in policymaking. Trade unions and civil 

society organizations must be included in designing transition plans to ensure 

that worker concerns and local development priorities are integrated into 

decarbonization efforts (ITUC, 2021). 

One major pillar of a just transition is reskilling and upskilling programs. 

Governments should prioritize training initiatives that prepare the current 

workforce for employment in emerging green sectors such as renewable energy, 

sustainable agriculture, and circular economies (ILO, 2022). This is particularly 

urgent for regions heavily dependent on fossil fuel industries. 

Public investment plays a catalytic role in this regard. National 

development banks and public finance institutions can drive job creation 

through funding for green infrastructure projects, public transport systems, and 

building retrofits (New Economics Foundation, 2021). These investments 

generate local employment and promote inclusive growth. 

The role of indigenous and marginalized communities must also be 

central to just transition planning. These groups are often the most affected by 

climate change and environmental degradation, yet their rights and voices are 

frequently overlooked. Mechanisms that guarantee free, prior, and informed 

consent and community-led development are essential (UNDRIP, 2007). 

Social protection measures, such as unemployment insurance, relocation 

assistance, and healthcare coverage, are also vital components of a just 

transition. Without safety nets, communities undergoing economic 

restructuring due to decarbonization are at risk of deeper poverty and social 

unrest (ILO, 2021). 
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In addition, regional cooperation mechanisms such as the African 

Union’s Green Recovery Action Plan and the Latin American Energy 

Organization’s transition framework are examples of how developing countries 

can pool resources, harmonize strategies, and build resilience collectively (AU, 

2022; OLADE, 2022). Ultimately, achieving a just transition requires sustained 

political will, inclusive governance, and adherence to principles of equity and 

justice. Policymakers must balance climate imperatives with the socioeconomic 

realities of affected populations to build a future that is both sustainable and fair 

(UNRISD, 2022). 

 

Table 1. Climate Policy Instruments in Major Economies 

Policy Tool EU USA China 

Carbon Pricing ETS + CBAM State-level carbon 
markets 

National pilot 
schemes 

Green Subsidies Renewable support 
mechanisms 

Inflation 
Reduction Act 

Clean Energy 
Subsidies 

Climate 

Diplomacy 
Strategy 

Climate-first Industrial-
competitive 

Belt & Road 
(Green emphasis) 

 

Table 2. Climate Finance Access – North vs. South 

Criteria Global North Global South 

Access to ESG Capital High Low 

Share of Climate Finance 

Received 

~75% ~25% 

Technology Innovation 

Capacity 

Advanced Limited 

Policy Autonomy under 

Finance 

High Often conditional 

 

6.1 Expanding the Role of Subnational Actors 

Subnational actors such as cities, provinces, and municipalities are 

increasingly pivotal in implementing decarbonization policies. Urban centers 

contribute over 70% of global CO₂ emissions, yet many cities are now leading 

with net-zero targets, green infrastructure investments, and carbon-neutral 

building codes (C40 Cities, 2023).  
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Cities like Copenhagen, Seoul, and Curitiba are pioneering low-emission 

transit and green zoning strategies that align with national objectives while 

adapting to local contexts. 

Furthermore, city coalitions such as ICLEI and C40 are enhancing 

transnational cooperation, knowledge sharing, and technical support for urban 

climate action (Bulkeley & Betsill, 2013). These networks allow subnational 

governments in the Global South to access best practices and external funding, 

partially offsetting national policy gaps. 

 

6.2 Gender Dimensions of Decarbonization 

Climate policies often overlook gendered dimensions, despite women 

being disproportionately affected by environmental degradation. In rural areas, 

women are typically responsible for collecting biomass fuel and managing 

household energy. Decarbonization strategies that shift away from these energy 

sources can reduce drudgery and health risks—provided they are designed 

inclusively (UN Women, 2022).  

Moreover, involving women in climate decision-making enhances 

outcomes. Evidence shows that gender-balanced leadership leads to stronger 

environmental commitments and more equitable outcomes in climate 

adaptation (UNDP, 2023). Therefore, a gender-just transition should be integral 

to all decarbonization frameworks. 

 

6.3 Fossil Fuel Phase-Out and Just Compensation 

An orderly phase-out of fossil fuels requires careful planning, especially 

in regions where extractive industries form the economic backbone. Sudden 

withdrawal can lead to job losses, fiscal stress, and social unrest. Just 

compensation mechanisms, such as reskilling programs, social protection nets, 

and local investment in green industries, are vital (ILO, 2023). 

South Africa’s Just Energy Transition Investment Plan is one such 

example, seeking to replace coal dependence with renewables while supporting 

affected workers (South African Government, 2022). International support 

through climate finance can enhance these efforts, but mechanisms must be 

transparent and community-driven. 
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6.4 Climate Migration and Displacement 

The impacts of decarbonization interact with the physical consequences 

of climate change to reshape global human mobility. Rising sea levels, 

desertification, and climate-induced disasters are already displacing millions 

(IOM, 2022).  

At the same time, decarbonization may shift the geography of 

employment and disrupt livelihoods. Integrating migration into climate policy 

is essential. This includes providing legal pathways for climate migrants, 

safeguarding displaced communities, and incorporating mobility into 

adaptation planning. Ignoring climate mobility risks destabilizing regions and 

undermining transition efforts. 

 

6.5 Climate-Security Nexus 

The intersection of climate change and security is gaining attention, 

particularly in fragile states. Resource scarcity, migration, and economic shocks 

associated with climate stress can heighten tensions and spark conflict (UNDP, 

2022).  

The decarbonization process itself can create tensions—especially when 

global shifts in trade affect national revenues or when local populations resist 

imposed energy transitions. National governments and international bodies 

must assess security implications of decarbonization and build resilience 

through inclusive governance, peacebuilding initiatives, and energy access 

programs that mitigate marginalization (IPCC, 2023). 

 

CONCLUSION 

Decarbonization stands at the intersection of climate urgency and global 

justice. As nations pursue the reduction of carbon emissions and transition 

toward greener economies, the process reveals underlying geopolitical and 

economic fault lines. Rather than a neutral shift, decarbonization has become a 

stage where influence, access, and power are contested, especially between 

developed and developing nations. While efforts such as carbon pricing, green 

finance, and technological innovation offer immense potential, their benefits 

remain unequally distributed.  
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Countries in the Global North continue to shape the rules and incentives 

of the green economy, while those in the Global South often face policy 

prescriptions that do not align with their developmental realities. The success 

of the global climate agenda hinges on integrating principles of fairness, 

representation, and equity.  

This means empowering countries historically marginalized in 

environmental governance, facilitating genuine technology transfer, and 

ensuring that financial support is both sufficient and non-coercive. A truly just 

transition requires aligning global decarbonization strategies with local 

contexts—accounting for institutional capacity, labor dynamics, cultural 

values, and historical responsibilities.  

Climate action that fails to do so risks reinforcing global inequalities 

rather than resolving them. To this end, the pathway forward must emphasize 

inclusive governance, democratized innovation, equitable finance mechanisms, 

and resilience-building at the community level. Only through sustained 

cooperation, mutual respect, and differentiated responsibility can 

decarbonization evolve into a tool for shared progress. The green 

transformation will define this century. Whether it deepens existing divides or 

becomes a force for solidarity and justice depends on the choices made today 

by governments, institutions, and civil society alike. 

  



GLOBAL DECARBONIZATION: POWER, POLICY, AND VALUE CHAINS 

69 

 

REFERENCES 

Bhagwati, J., & Panagariya, A. (2022). Green protectionism or climate 

leadership? Columbia University Press. 

Bhattacharya, A., Stern, N., & Romani, M. (2022). Delivering a just and 

inclusive transition. Brookings Institution. 

Brandi, C. (2021). Carbon border adjustments and developing countries: 

Towards an inclusive transition. German Development Institute. 

Bulkeley, H., & Betsill, M. (2013). Revisiting the urban politics of climate 

change. Routledge. 

Bulkeley, H., Newell, P., & Paterson, M. (2014). Governing climate change. 

Routledge. 

Carty, T., & Le Comte, A. (2023). Climate finance shadow report. Oxfam 

International. 

Chaturvedi, S. (2021). Trade and climate justice: A development perspective. 

RIS Policy Briefs. 

Climate Policy Initiative. (2023). Global landscape of climate finance 2023. 

Correa, C. (2019). Intellectual property and innovation: Relevance for climate 

technology. South Centre. 

European Commission. (2021). Carbon Border Adjustment Mechanism 

(CBAM). https://ec.europa.eu 

European Commission. (2022). Trade and climate measures in the Green Deal. 

Falkner, R. (2021). The hand of power in global climate governance. Global 

Policy, 12(S4), 31–41. 

Falkner, R., & Jinnah, S. (2019). Bringing the environment back in: Policy 

entrepreneurship in climate finance. Global Environmental Politics, 

19(2), 1–19. 

Garcia, M., & Massai, L. (2020). Environmental standards in the EU-Mercosur 

agreement. European Foreign Affairs Review, 25(4), 567–584. 

Goswami, A. (2021). South-South technology transfer and climate adaptation. 

Third World Quarterly, 42(10), 2147–2165. 

Hepburn, C., Stern, N., & Stiglitz, J. (2020). Carbon pricing and the just 

transition. Oxford Review of Economic Policy, 36(1), 36–55. 

IEA. (2022). Renewables 2022: Global status report. https://www.iea.org 

IEA. (2023). Energy technology perspectives 2023. https://www.iea.org 



GLOBAL DECARBONIZATION: POWER, POLICY, AND VALUE CHAINS 

70 

 

ILO. (2021). World social protection report. 

ILO. (2022). Just transition guidelines. https://www.ilo.org 

ILO. (2023). Green jobs and fossil fuel phase-out. 

IMF. (2023). Debt relief for climate investment. 

IOM. (2022). Climate migration global review. 

IOM. (2023). Internal displacement in a warming world. 

IPCC. (2023). Climate change 2023: Synthesis report. 

ITUC. (2021). Just transition centre annual report. 

Meckling, J., & Nahm, J. (2018). The politics of technology-led climate policy. 

Nature Climate Change, 8(7), 561–568. 

Najam, A., Huq, S., & Sokona, Y. (2003). Climate negotiations beyond Kyoto: 

Developing countries’ concerns and interests. Climate Policy, 3(3), 221–

231. 

New Climate Economy. (2022). Financing the transition. 

New Economics Foundation. (2021). Green recovery investment toolkit. 

OECD. (2022). Aligning development cooperation and climate action. 

OECD. (2023). ESG frameworks and sovereign finance. 

Oil Change International. (2022). Public finance for energy database. 

Okereke, C. (2021). Equity and justice in climate governance. Climate Policy, 

21(2), 135–144. 

Okereke, C., & Coventry, P. (2016). Climate justice and the green climate fund: 

The case of Sub-Saharan Africa. Climate and Development, 8(1), 54–65. 

OLADE. (2022). Energy transition in Latin America. 

Oxfam. (2022). Climate finance shortfalls. 

Oxfam. (2023). Climate finance delivery plan: A critical review. 

Pauw, W. P., Klein, R. J. T., & Vellinga, P. (2022). The equity challenge in 

carbon border adjustments. Nature Climate Change, 12, 224–230. 

Prahalad, C. K. (2010). The fortune at the bottom of the pyramid. Wharton 

School Publishing. 

Rajamani, L. (2021). The principle of common but differentiated 

responsibilities. International Environmental Agreements, 21(4), 569–

587. 

Roberts, J. T., & Park, J. (2020). Explaining the global South's climate 

advocacy. Global Environmental Politics, 20(2), 1–11. 



GLOBAL DECARBONIZATION: POWER, POLICY, AND VALUE CHAINS 

71 

 

Roberts, J. T., et al. (2021). Toward a climate equity framework. Stockholm 

Environment Institute. 

South African Government. (2022). Just energy transition investment plan. 

UN Women. (2022). Gender and energy access. 

UNCTAD. (2022). Trade and development report 2022. 

UNDP. (2022). Institutional readiness for climate finance. 

UNDP. (2023). Gender and climate adaptation. 

UNDRIP. (2007). United Nations declaration on the rights of indigenous 

peoples. 

UNEP. (2021). Technology gap report. 

UNEP. (2022). Adaptation gap report. 

UNFCCC. (2022). Global just transition dialogue. 

UNPFII. (2021). Indigenous peoples and climate action. 

UNRISD. (2022). Just transition policy brief. 

White House. (2022). Inflation Reduction Act fact sheet. 

WIPO. (2022). Green tech innovation trends. 

World Bank. (2023). Decarbonization and development brief. 

WTO. (2022). World trade report: Climate and trade. 

 




