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I. Abstract 

Climate-change is the pervasive reality of the world today. This research paper explores the 

relationship between climate change and income inequality, highlighting how these two global 

challenges amplify one another. It examines the disproportionate contributions of wealthy nations 

and individuals to greenhouse gas emissions and the severe impacts of climate change on low-

income communities and vulnerable economies. The paper discusses solutions such as climate 

finance, carbon pricing, and investments in sustainable technologies, and emphasises their potential 

to address both environmental and economic disparities. This study advocates for inclusive 

approaches that prioritise social justice to achieve a more sustainable and equitable future. 

Keywords: Climate Change, Income Inequality, Carbon Emissions, Economic Disparities 

II. Introduction 

Climate change is no longer a threat in the distant future - it is now the reality of today’s world and 

has serious impacts on the planet’s ecosystems and economy. Manifesting in the form of a drastic 

rise in occurrence of natural disasters and seen in the changing patterns of agriculture, climate 

change impacts those the most who are least prepared to deal with its consequences. 

Post the pre-industrial era, the Earth’s average temperature has increased by around 1.2°C, and this 

has had a direct impact on global economic stability and inequality. It is estimated that by 2100 in 

India and Saudi Arabia, the cost of climate change could reach upto 9%-13% of their respective 

GDPs, and the number of children who die annually due to losses in income, could increase by 

165,000 and 250,000, respectively. By the same year, the number of people living on less than $2 

a day could increase by 145-220 million.1 To prevent such a dire state of events would require 

investments amounting to only 1% of global GDP annually.2  

This disparity is not limited to financial aspects, but extends to environmental and social ones too. 

While wealthy individuals and nations have relatively easy access to resources for adaptation, 

developing countries are often to get such access without taking on debt. According to a 2020 Oxfam 

report, carbon emissions of the top 10% are more than double those of the bottom 50%.3 

Carbon-pricing mechanisms also reflect inequality - until redistributive policies are implemented in 

an effective manner, they end up burdening low-income households disproportionately more. 

Similarly, fossil fuel subsidies, which, according to the IMF, were $5.9 trillion in 2020, also distort 

energy markets and divert resources which could have been used for making investments in 

renewable energy. 

Another challenge is the disproportionately high influence that high-income groups wield. 

These groups tend to lobby for their own financial interests and oppose measures which pose a 

threat to their profit-making activities. This makes it difficult to effectively implement policies for 

promotion of renewable energy and carbon-pricing. 

Behavioural economics tells us that income inequality makes it difficult for certain sections of the 

population to adopt sustainable practices. While the wealthy can assimilate electric vehicles and 

solar panels into their lifestyles, low-income households are prevented from realising such 

practices due to the financial barrier associated with them. However, it is possible to work towards 

making green practices accessible to all, through subsidies and tax credits. 
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Models are used to assess the distributional impacts of policies on income inequality. Integrated 

Assessment Models (IAM) are an example of the same. Poorly designed policies can worsen income 

inequality. To reduce income gaps while reducing emissions, carbon-pricing mechanisms can be 

implemented alongside policies which aim at progressive redistribution of revenue.  

Climate change and income inequality are deeply interconnected phenomena. It is imperative to use 

the tools given by Economics to quantify the impacts of climate change and design comprehensive 

policies to protect the most vulnerable communities from bearing the brunt of climate change. 

III. Climate Change as an Economic Phenomenon 

Climate change is one of the gravest examples of negative externalities seen in the modern history 

period, and has been made worse by market failure. Its impacts are not limited by borders, 

industries, or generations, and have an umbrella effect, regardless of the unequal contribution of 

different sections to the problem. 

In economic terms, an ‘externality’ refers to the impact an action by an entity has on other entities, 

when these impacts are not accounted for in the price of the commodity. The reason why climate 

change represents a classic negative externality is because greenhouse gas emissions impact the 

present and future generations and impose heavy social costs on them, and yet, the emitters of these 

GHGs are not liable to appropriate financial penalty.  

Social cost of carbon (SCC) is a measure which quantifies such externalities. According to a 2022 

study, the mean value of global SCC is $185 per tonne of CO2, which is much more than the actual 

prices of carbon.4 This gap is a testament to the statement that markets do not always internalise the 

true cost of emissions, which leads to exacerbation of inefficiency and inequalities. 

The trans-boundary nature of emissions worsens the problem, since CO2 emitted by a country 

contributes to warming on a global level, irrespective of the origin of the emissions. This makes 

climate change a good example of the ‘tragedy of the commons’ problem, since individual nations 

do not have sufficient incentive to reduce emissions, leading to a sub-optimal outcome on the global 

level. 

Climate change has not spared any sector or region from being economically impacted. Studies say 

that by 2050, global agricultural yields can fall by 3%-12%, and by 11%-25% by 2100, due to rising 

temperatures.5 Regions where agriculture forms a major part of GDP and employment, such as Sub-

Saharan Africa and South Asia,  are prone to greater impact. Health costs are also expected to be 

extremely high. According to a 2020 World Bank study, till 2030, an additional 132 million people 

would fall into extreme poverty, out of which, 44 million can be attributed to only health-related 

costs.6 

Infrastructure is also susceptible to climate change impact. Between 2000 and 2019, climate related 

disasters were responsible for $2.97 trillion worth of damage, 1.23 million lives and impacting 4.2 

billion people.7 Hurricane Harvey (2017) alone inflicted damage worth $125 billion in infrastructure 

and housing.8  

According to a 2019 study, if mitigation measures are not adopted, a sustained rise in average 

temperature of 0.04°C can lead to a reduction in global GDP per capita by more than 7%, till 

2100. If the Paris agreement is followed, this loss can be limited to only 1% and the annual rise in 
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temperature can be limited to 0.01°C.9 These numbers highlight that it is important to make climate 

the central focus of economic policy.   

In the absence of policy interventions, markets do not account for external costs of emissions, which 

leads to an over-production of carbon-intensive goods and under-investment in clean 

technology. Such factors of externalities, public goods, and information asymmetries, lead to 

market failure. Government intervention is necessary to finance initiatives such as renewable energy 

and coastal defences, to prevent under-supply of such public goods. Carbon-pricing mechanisms 

such as carbon taxes and cap-and-trade systems are also important tools. Sweden's carbon tax, which 

was set at $130.29 per tonne in 2024,10 has helped reduce emissions by 27% in 1990-2018.11 

Information asymmetry is caused due to complexity of climate science and delayed impacts. 

Consumers and businesses underestimate risks. According to the IEA, to achieve net-zero emissions 

by 2050, clean energy requires $4 trillion in annual investments. However, the current global 

investment level is less than one-third of this requirement, in developing economies.12 

Green bonds are a financial instrument, and are also an important part of climate finance. Since 

2007, cumulative issuance of green bonds has crossed $1 trillion, which is used to fund renewable 

energy and sustainable transportation projects.13 Developed nations have pledged $100 billion in 

annual climate finance under the Green Climate Fund, however disbursements are not at par with 

the targets.14 

Private investments are equally important. Incentives such as tax credits and public private 

partnerships have the power to boost private investment. For example, Glasgow Financial Alliance 

for Net Zero has raised more than $130 trillion private capital for net-zero goals.15 

All these factors show that it is urgently required to align economic policy with climate goals. Until 

effective action is taken. The burden would have to be borne most by the vulnerable communities. 

IV. Interlinkages Between Climate Change, Poverty, and Income Inequality 

The relationship between poverty, inequality and climate change creates a vicious cycle. Pre-

existing socio-economic inequalities make certain sections of the population more vulnerable to the 

effects of climate change. 

Income inequality and carbon emissions are intricately linked. Wealthy households consume 

energy-intensive goods and services, due to which their per-capita emissions are quite high. 

The top 10% of global income earners are responsible for 48% of the total carbon emissions, 

whereas the bottom 50% are responsible for only 12% of total carbon emissions.16 This disparity 

highlights that there is a direct correlation between income and equality and a carbon-intensive 

lifestyle. 

The distribution of global emissions and climate effects is also unequal. Even though developing 

countries contribute less to global emissions, they face disproportionately higher effects of 

climate change.  
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Data source: World Inequality Report 2022.17 Data table in Appendix. 

The graph clearly depicts a positive correlation between average greenhouse gas emissions and 

average income of a country. An average individual belonging to a richer nation has higher carbon 

emissions than an average individual living in a poorer nation. Poorer countries have lower per 

capita carbon emissions. Further, variance in average GHG emissions also seems to increase as 

average income among countries increases, perhaps due to some countries making use of their high-

income status to invest in cleaner production processes and other practices, which leads to lower 

emissions; an option entirely unavailable for low-income and lower-middle income economies. As 

per World Bank classification, lower-middle income economies have the least average emissions 

and high-income economies have the highest. 

There is also evident disparity in energy access. Affluent populations prioritise their own 

convenience and consumption, while low-income groups are devoid of equitable access to basic 

clean energy infrastructure. According to a 2021 IEA study, 770 million people, most of them from 

Africa and South Asia, do not have access to electricity.18 

Poorer people face the most and worst impacts of climate change, since their adaptive capacity is 

limited. Low-income households in areas prone to extreme weather events such as floods or 

droughts do not have adequate financial resources or social safety nets, making their recovery 

difficult. Among the urban poor, the most susceptible populations to climate related disasters are 

informal settlements. According to a 2020 World Bank report, if climate has a high impact on 

health, then by 2030, 44 million people can be pushed into extreme poverty. If this impact is low, 

the number is still estimated to be 25 million.19 

Poor communities are the ones most impacted by decline in agricultural productivity and rising 

temperatures and associated increase in vector-borne diseases. According to a 2019 study, low-

income neighbourhoods are more affected by heatwaves in Delhi than wealthy neighbourhoods.20 
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The cost of adaptation to rising sea-level is also a major consideration for poor economies. For 

the three most vulnerable regions in the Pacific atoll nations, sea-level rise of 0.5 meters is expected 

to cost $10 billion, which is equivalent to 20 years of their current GDP being entirely spent on 

physical adaptation efforts.21 Also, every year, rural families in Bangladesh spend 158 billion taka 

(around $2 billion) in repairing damage incurred due to climate change and in preventing such 

damage.22 

The carbon-intensive lifestyles, including air travel, large housing and high levels of consumerism, 

of affluent populations in wealthy nations magnify climate-related income inequalities. The annual 

carbon footprint of a working-class Nigerian is 0.67-0.80 tonnes of CO2, while that of a middle-

class Nigerian is approximately double that amount. Compared to these figures, an average 

American emits a minimum of 15 tonnes of carbon a year and a Brit emits 10 tonnes.23 

The export of carbon-intensive industries to developing nations magnifies these disparities. Due 

to this, poorer economies have to shoulder a major portion of the environmental costs of production, 

which worsens their vulnerabilities. 
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Data source: World Inequality Report 2022.24 Data table in Appendix. 

The three graphs above show the relationship between total income and average GHG footprint of 

each - the bottom 50%, middle 40% and top 10%. Since the countries are arranged in increasing 

order of average income, we can see that while there does not seem to be much overall difference 

between the share of total income of the bottom 50% in richer nations and that in poorer nations, 

this differences is slight but perceptible in the case of the middle 40% (overall slightly lower in 

poorer nations than in richer nations), and perceptible in the case of the top 10% (overall higher in 

poorer nations than in richer nations). The country with the highest share of total income for its 

bottom 50% falls at the richer end of the income spectrum, and the country with the lowest share of 

total income for i's bottom 50% falls at the poorer end. The country with the highest share of total 

income for its middle 40% falls in the middle of the income spectrum, and the country with the 

lowest share of total income for its middle 40% falls at the poorer end. The country with the highest 

share of total income for its top 10% falls at the poorer end of the income spectrum, and the country 

with the lowest share of total income for its top 10% falls in the middle of the income spectrum. 

This points to lower disparity between the rich and the poor in rich and developed nations.  

Average GHG footprint is higher in richer nations than in poorer nations for all income classes. 

However, it is interesting to note that the variation in average GHG footprint is much higher among 

richer countries than in poorer ones, for the top 10%. This variation is slight but perceptible for the 

middle 40%, and extremely slight for the bottom 50%. Overall, average GHG emissions are highest 

for the top 10%, followed by the middle 40%, and least for the bottom 50%, and higher in richer 

nations than in poorer ones, for all income classes. 

V. Impact of Climate Change on Vulnerable Economies 

It is the vulnerable economies that are most impacted by climate change, since it deepens existing 

inequalities. A few characteristics differentiate vulnerable economies from others. 

1. Agriculture forms a significant portion of GDP in low-income countries. In Sub-Saharan 

Africa, the contribution of agriculture to GDP is more than 20%, and more than 60% of the 

labour force is employed in agriculture.25 However, erratic weather patterns make the 
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agricultural sector especially susceptible to erratic weather patterns, since it relies on specific 

climatic conditions. 

2. Vulnerable economies are often rife with problems of limited financial resources, weak 

governance structures, and inadequate infrastructure, which become a hurdle in their 

ability to implement strong adaptation measures. According to Notre Dame Global 

Adaptation Initiative (ND-GAIN), countries like Chad, Haiti and Eritrea are least prepared 

for climate risks.26  

3. Further, such economies also have poor resilience to climate shocks, since a large section 

of their population lives below the poverty line. In 2022, 40% of total consumer spending 

in low-income countries of Africa and South Asia was spent on food.27 

The most vulnerable sector in climate-sensitive economies is agriculture. Crop yields and livestock 

productivity are directly impacted by rising temperatures, changing precipitation patterns and 

extreme weather events. According to a 2017 paper, an increase in global mean mean temperature 

by 1°C leads to a decline in the yields of staple crops such as wheat, rice and maize, by 6%, 3.2% 

and 7.4%, respectively.28 With more prevalent and sophisticated crop insurance and irrigation 

systems, wealthier nations are less impacted by such climate events. This highlights the differences 

in adaptive capacities between poorer and richer nations. 

Energy infrastructure is also vulnerable to climate change. The Coca Codo Sinclair hydroelectric 

dam in Ecuador, which was designed to cater to 90% of the country’s energy requirements, operated 

at merely 30% of its capacity due to climate change-induced droughts and construction faults. This 

led to power cuts of as much as 14 hours, which posed severe disruptions to economic activities and 

daily life.29 

Weak infrastructure exacerbates the impacts of climate-related disasters. Coastal areas in low-

income countries are at risk due to sea-level rise and storm surges. According to studies, developing 

countries suffer infrastructural damages of upto $18 billion due to natural disasters every year, and 

households and businesses suffer losses of upto $390 billion attributable to disruptions and 

inadequate maintenance due  to natural disasters. High-income countries are able to mitigate their 

losses by investing in climate-resilient infrastructure.30 

Climate-induced migration is an emerging concern for vulnerable economies. According to the 

World Bank’s Groundswell report, till 2050, climate change would force 216 million people to 

migrate internally, especially in Africa, Asia and Latin America.31 In Bangladesh, sea-level rise and 

river-erosion have displaced millions, and Dhaka absorbs 300,000-400,000 million climate migrants 

every year. It is estimated that by 2050, rise in sea-level would cause 17% of the country to drown 

and would force 20 million individuals to relocate.32 Lack of strong urban planning and rural 

development strategies make the cycles of poverty and economic instability worse in the face of 

migration. Wealthier nations are better able to manage such displacement by making use of their 

advanced planning and resources. 

The stark difference between the preparedness of rich and poor nations is quite evident. High-

income nations such as Denmark and Netherlands are top performers on the Climate Change 

Performance Index (CCPI) due to their widespread use of strong climate regulations and large R&D 

expenditures.33 On the other hand, nations such as Iran are unable to adeptly adopt mitigation and 

adaptation measures. 
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Vulnerable economies face disproportionately higher economic losses. Global average losses 

reach upto 10% of GDP at 3 degrees celsius of warming, while low-latitude poor nations face losses 

of upto 17% of GDP.34 In 2017 Hurricane Maria was responsible for damages equivalent to 226% 

of GDP in Dominica,35 while Hurricane Harvey caused losses equivalent to less than 1%of the GDP 

of the USA.36 

VI. Challenges 

Efforts in the context of addressing income inequalities and climate change face several challenges 

which are often intertwined with the complex socio-economic and political structures of the 

globalised world. 

A major issue is the lack of coordination between the global, national and local levels in matters 

of governance. By its nature, climate change is not limited by national boundaries, but the response 

to its impact on income inequality varies from nation to nation. Wealthier nations, which have 

historically been the largest contributors to GHG emissions, often focus only on reducing their own 

domestic emissions, while vulnerable economies do not receive sufficient support for adaptation. 

This poses a challenge to poorer nations in securing financial and technological resources to protect 

their populations. 

Dearth of climate finance and inequity adds to this problem. While it is widely recognised that 

large investments are required to address climate-induced inequalities, the flow of climate finance 

is still inadequate. Bureaucratic mechanisms make it difficult for low-income countries and 

marginalised groups to access resources. The populations which are already at risk have to bear a 

disproportionate effect, making it harder for them to recover from, or adapt to, climate-related 

disruptions. 

Another challenge faced by developing countries is their competing priorities. For such countries, 

balancing immediate needs like poverty-alleviation, healthcare and education, with long-term 

investments for climate-change, is a concern. Owing to limited budgets, governments often 

prioritise short-term solutions, which reinforce systemic inequalities and become a hindrance in the 

process of reduction of income inequalities. 

Aside from this, resistance from powerful vested interests is also a challenge. Influential 

economic players such as Fossil-fuel-reliant industries and large-scale agribusinesses often resist 

policies which aim to reduce income inequalities caused by climate change. Such entities make use 

of their political and economic power to lobby against reforms and regulations that have the 

possibility of impacting their profits. This creates a pressure on policymakers to maintain the status-

quo, which undermines efforts to promote equitability. Consequently, implementation of important 

policies gets delayed and effectiveness of initiatives gets weakened. 

Technical and logistical challenges also present an important concern. To design effective policies, 

governments require reliable data and analytical tools to identify the most at-risk populations and 

sectors. However, developing nations lack the institutional and technological infrastructure required 

to gather accurate data and conduct analyses. Without correct data, poorly targeted interventions 

may be implemented, which are not able to deliver the expected benefits to beneficiaries and end 

up wasting resources. 
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Behavioural and cultural factors also create hurdles. Redistributive measures such as carbon 

pricing or progressive taxation see significant variation in public support, especially in societies 

with severe economic stratification and weak solidarity between income groups. 

The global economic system amplifies these challenges. Wealthier countries and corporations are 

able to extract resources and labour from poorer nations without adequate compensation, thanks to 

trade liberalisation and capital mobility. Developing nations dependent on climate-sensitive 

industries such as agriculture and tourism face a disproportionately high negative impact of climate 

change. International cooperation and systemic reforms are the need of the hour, but conflicting 

national interests and entrenched global economic structures slow the progress. 

The barrier to marginalised groups from decision-making processes presents another barrier - 

women, indigenous populations and low-income communities are not adequately represented in 

policy dialogues and planning processes, leading to a lack of alignment of policies with local needs 

and circumstances, leading to ineffective solutions.  

To overcome these barriers, it is necessary to align climate action with social justice goals, and to 

prioritise the needs of the most vulnerable populations. Policymakers should not buckle under 

influence from vested interests and focus on long-term strategies to integrate climate resilience and 

economic equity. To ensure that resources reach those most in need of them, it is essential to make 

climate finance systems inclusive. Governments and international organisations need to be proactive 

about empowering marginalised groups, include them in decision-making processes, and tailor 

policies according to their specific contexts. 

VII. Recommendations 

To address the intertwined challenges of climate change and income inequality, a series of clear and 

well thought-out recommendations are required. These ideas are not merely theoretical but are 

inspired by our pressing reality and the need to face the dual crises with determination and 

innovative thinking. Following are proposals which aim to address the root causes of inequality, 

which have worsened due to climate change, and to help make communities and economies more 

resilient and adaptable. 

Firstly, to ensure that climate finance is fairly distributed, reform is needed in global financial 

systems. By stepping up and developing mechanisms to help vulnerable economies access resources 

required to combat climate-impacts and reduce income disparities, the international community can 

step up to this global issue. Whether for adaptation or mitigation, funding models would benefit 

from a new perspective. An increase in the contribution of wealthy nations, which have historically 

been the major contributors of greenhouse gas emissions, in initiatives like the Green Climate Fund 

is required.  However, these contributions should not be accompanied by overly strict conditions 

which make it difficult for low-income nations to access support. Greater transparency and 

simplicity in the distribution process of funds, and encouraging grants over loans can help decrease 

the financial burden of already struggling countries. 

Secondly, encouraging economic diversification in low-income countries would go a long way, 

since many low-income countries depend on climate-sensitive sectors such as agriculture, which 

makes them more vulnerable to climate change and extreme weather events. Economies can be 

made more resilient by investing in sectors like renewable energy, technology and sustainable 

manufacturing, since this can create new jobs and reduce income inequalities. Governments and 
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international organisations can together promote private sector investments by giving subsidies, tax 

breaks and incentivising public-private partnerships. Along with this, introducing skill-development 

programmes for workers can help assimilation of labour into new industries. 

Thirdly, strengthening social protection systems is also an important step to reduce the impact of 

climate change on income inequality. The communities most affected by climate related disruptions 

are marginalised groups such as low-income households, women and indigenous communities. 

Governments can help cushion associated economic shocks by introducing strong social safety nets 

such as cash-transfer programmes, unemployment benefits, and affordable healthcare and 

education. These systems have to be designed in a manner that they withstand effectively even in 

the face of climate crises like floods and hurricanes. Digitalising welfare programmes and linking 

them to early warning systems can make dissemination faster to affected populations. 

Fourthly, tax reforms such as carbon pricing are also a powerful tool to address income inequality 

due to climate change. If carbon taxes and cap-and-trade systems are designed carefully, then 

emissions can be reduced alongside measures to reduce inequality. However, these policies should 

be formulated in a manner such that low-income households do not face unfair burden. The revenue 

generated from carbon pricing should be used to subsidise clean energy for disadvantaged 

communities and to fund public transportation systems. Transparent management of funds and 

taking input from the public in decision-making helps build trust.  

Other essential aspects include education and climate literacy programmes and policy 

alignment. These recommendations cannot be effective individually. To tackle the intersection of 

climate change and income-inequality, a comprehensive approach is required to combine financial, 

social and institutional efforts. 

VIII. Conclusion 

Climate change and income-inequality are interconnected and form a mutually reinforcing cycle. 

When impacts of climate change intensify, they affect those most who have the least resources 

available to adapt. This deepens economic disparities. Along with this, the unequal contributions to 

greenhouse gas emissions highlight the role of consumption patterns.  

To address these intertwined challenges, a multi-dimensional approach is required to lessen 

environmental damage and promote economic equity. A broad range of strategies exist to bridge 

the gap between the poor and the rich, such as equitable climate finance, progressive carbon pricing, 

and investment in clean energy and social protections. 

It is vital that the solutions implemented balance immediate needs with long term sustainability. 

Understanding climate action and the associated economic unfairness, and aligning policies to these 

goals, is a top priority in current times.  
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