
                                                                                    © 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG 

 

JETNR2606187 Journal of Emerging Trends and Novel Research (www.jetnr.org) 
 

 

b602 
 

IMPACT OF CLIMATE CHANGE ON THE 

INDIAN ECONOMY 
 

Dr.R.Ramachandran
1
 and Dr.P.Baby

2 

Assistant Professor in Economics, Sona College of Arts and Science, Salem-05, Affiliated to Periyar University, 

Salem-11 

Assistant Professor in Commerce, Sona College of Arts and Science, Salem-05, Affiliated to Periyar University, 

Salem-11 

 

 

Abstract 

Climate change poses a significant and growing threat to the Indian economy, affecting multiple sectors and 

undermining long-term development prospects. This study examines the wide-ranging economic impacts of climate 

change in India using secondary. The analysis highlights how rising temperatures, erratic rainfall patterns, and 

increasing frequency of extreme weather events such as floods, droughts, cyclones, and heatwaves are disrupting key 

sectors including agriculture, tourism, infrastructure, ecosystems, and labour productivity. The study further explores 

how climate-induced heat stress is reducing labour productivity, especially in climate-sensitive and informal sectors, 

thereby affecting income levels, employment, and overall economic growth. The findings indicate that climate 

change not only causes direct economic losses but also creates cascading effects across supply chains, livelihoods, 

and social well-being. Projections suggest substantial GDP losses for India under high-emission scenarios if 

mitigation and adaptation measures are not implemented effectively. It also underscores the need for coordinated 

efforts among governments, businesses, and communities to enhance resilience and promote sustainable growth. The 

study concludes that while climate change presents serious economic risks, it also offers opportunities for 

transitioning towards a low-carbon, climate-resilient economy that ensures long-term sustainability and inclusive 

development. 
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Introduction 

India is a developing nation, and climate change remains a serious and unavoidable challenge. This is largely 

because traditional methods of generating energy and resources continue to support the country’s growth. Even with 

notable technological progress, developing countries often face difficult trade-offs between economic expansion and 

environmental sustainability. The interaction between economic development and climate change tends to increase 

risks and vulnerability. This is especially evident in changing rainfall and precipitation patterns. For example, 

groundwater levels have declined sharply in many regions due to climate change and the widespread use of concrete 

surfaces, which reduce the natural recharge of aquifers. Since Indian agriculture relies heavily on seasonal rainfall 

and groundwater for most of the year, this creates a critical situation. As a result, nearly a billion people in India face 

severe water shortages for at least one month annually, while around 180 million people experience extreme water 

scarcity throughout the year. 

Climate change and global warming pose a serious threat to economic stability if timely and adequate actions are not 

taken. Their impacts extend beyond the environment, affecting natural resources, infrastructure, human health, and 

overall productivity. Key sectors such as agriculture, forestry, fisheries, ecosystems, and tourism are particularly 

vulnerable to these changes. As a result, climate change has both direct and indirect consequences, creating a chain 

reaction that can influence the growth or decline of economies worldwide.Research suggests that, in the absence of 

significant policy interventions, a steady increase in global average temperatures of about 0.04°C per year could lead 

to a reduction of approximately 7.22% in global real GDP per capita by the year 2100. Moreover, the effects of 

climate change will not be evenly distributed; developing countries are especially at risk and are more likely to 

experience severe economic and social impacts due to global warming (Franck, T. (2019). 

Statement of Problems  

Global warming has significantly affected India’s economic performance, with estimates suggesting that the 

economy is already about 31% smaller than it could have been in its absence. Over the years, the country has 

experienced substantial socio-economic losses due to recurring floods and droughts, particularly during the boreal 

summer. According to the Intergovernmental Panel on Climate Change (2014), India—like many developing 

nations—is expected to face widespread losses across key sectors such as energy, transport, agriculture, and 

tourism.Nearly 700 million people in India live in rural areas and depend heavily on climate-sensitive sectors like 

agriculture, forestry, and fisheries for their livelihoods and food security. The World Bank identifies central districts 

of India as especially vulnerable to climate change impacts due to their agrarian nature and inadequate infrastructure. 

A report by Mani et al. (2018) highlights that 7 out of the 10 most severely affected climate “hotspot” districts are 

located in the Vidarbha region of Maharashtra, with the remaining in Chhattisgarh and Madhya Pradesh. In these 

areas, GDP losses could reach up to 9.8%, compared to the national average of 2.8%. Overall, under a carbon-

intensive scenario, India could face a total GDP loss of approximately USD 1,178 billion by 2050. Rising 

temperatures are also expected to reduce labor productivity, making working conditions increasingly difficult. The 

International Labour Organization estimates that by 2030, heat stress could lead to productivity losses equivalent to 

34 million full-time jobs—up from 15 million in 1995—marking the highest impact among the world’s most 

populous countries. Additionally, a report by TERI indicates that desertification, land degradation, and drought 

together accounted for an economic loss of around 2.5% of India’s GDP in 2014–15. 
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Objectives of the study  

The study bases on the following objectives  

 To analyze the impact of climate change on the Indian economy 

 To examine the economic consequences of climate variability and  

 To evaluate adaptation and mitigation strategies 

 

Research Methodology  

Data gathered from secondary sources are included in this paper. To evaluate the effectiveness and impact of climate 

change, the data collected from number of websites, news items, research papers, official government publications, 

and other literature reviews. Using supplementary materials, it will dive deeper into the gory details of how change in 

climate is hampering with the Indian economy. 

 

Analysis  

Recent climate change events, such as cyclones and floods, have caused extensive damage to crops, property, and 

infrastructure. These impacts have also affected human health, especially among those vulnerable to heat stress. 

Rural communities, which largely depend on agriculture for their livelihoods and food security, are particularly 

exposed to climate variability and its uncertainties. Together, these challenges hinder progress toward socioeconomic  

development goals. Therefore, this study aims to analyze the impact of climate change on the Indian economy. 

The effects of global warming might vary from time, region, and economic sectors but overall tend to increase. They 

are relatively higher for poor African and Asian nations with low GDP. Over the medium term, despite some minor 

gains in a few European countries, the losses from global warming (at 3°C) will affect a major part of the world 

(Table 1). Using the value of GDP in 2017 from IMF33 (2018) as the base year, the study results and economic 

growth forecasts approximate global loss to USD 9,593.71 billion or roughly 3% of the 2100 world GDP for 3°C 

global warming. At 4°C, losses from global warming increase to USD 23,149.18 billion. The largest losses for all 

temperature increases have an impact in Africa, India, and Southeast Asia. 

Table -1: Impacts of Global Warming (3°C) on the World GDP (% Change/Year) 

Country 2027 2037 2047 2067 LongRun 

Australia -0.051 -0.107 -0.172 -0.326 -1.083 

NewZealand 0.043 0.073 0.087 0.073 -0.798 

China -0.205 -0.438 -0.692 -1.247 -2.918 

HongKong -0.356 -0.765 -1.216 -2.205 -5.288 

Japan -0.042 -0.100 -0.173 -0.356 -1.335 

SouthKorea -0.025 -0.071 -0.136 -0.313 -1.498 

Mongolia -0.214 -0.415 -0.631 -1.105 -2.710 

Taiwan -0.535 -1.121 -1.740 -3.034 -5.978 

Brunei Darussalam -0.372 -0.815 -1.308 -2.385 -5.563 

Cambodia -1.175 -2.439 -3.758 -6.482 -12.101 

Indonesia -1.242 -2.594 -4.020 -6.973 -13.267 
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Laos -1.039 -2.164 -3.342 -5.765 -10.621 

Malaysia -1.91 -2.293 -3.568 -6.229 -12.118 

Philippines -1.206 -2.592 -4.093 -7.275 -14.798 

Singapore -0.905 -1.958 -3.106 -5.562 -11.652 

Thaland -0.766 -1.605 -2.500 -4.401 -9.243 

Vietnam -0.802 -1.636 -2.500 -4.276 -7.959 

Bangladesh -0.854 -1.671 -2.491 -4.142 -7.591 

India -1.023 -2.099 -3.222 -5.532 -10.351 

Nepal -0.505 -1.012 -1.537 -2.628 -5.731 

(Source:Kompasetal.2018) 

 

Sectoral Effects of Climate Change on India’s Economy 

Agriculture 

Agriculture remains a vital pillar of the Indian economy, contributing about 14% to GDP while employing nearly 

42% of the workforce. Its importance is underscored by its direct impact on the livelihoods of a population of over 

1.38 billion people. As per the 2011 Census, around 69% of Indians live in rural areas and are closely linked to 

agriculture, which also supports the broader economy through strong forward and backward linkages (Gupta et al., 

2014).Over time, the share of agriculture in employment has declined significantly—from 70% in 1981 to 42% in 

2016—reflecting structural changes in the economy. However, the sector has faced increasing challenges in recent 

years, largely due to climate variability, including erratic rainfall and frequent droughts. India experienced 24 major 

droughts between 1891 and 2012, with their frequency rising in recent decades (NRAA, 2013). 

Rising temperatures have adversely affected crop yields and contributed to the spread of weeds and pests. Water 

scarcity further exacerbates the situation, as more than half of the cultivated land lacks adequate irrigation facilities 

(Jitendra, 2019). Climate change negatively impacts both irrigated and rainfed agriculture—irrigated crops suffer 

from heat stress and fluctuating water availability, while rainfed farming is highly vulnerable to irregular rainfall 

patterns and fewer rainy days. For instance, in 2019, delayed monsoon rains reduced sugar production to a three-year 

low by damaging sugarcane crops in Maharashtra (Parija, 2019). Persistent declines in agricultural output could 

increase India’s reliance on imports, posing economic challenges. Additionally, the overuse of groundwater—often 

at the expense of surface and sub-surface sources—has led the government to classify nearly 30% of development 

blocks as semi-critical, critical, or overexploited, raising serious concerns about long-term water sustainability. 

Ecosystems 

Ecosystems play a vital role in both human well-being and economic development by providing essential services 

such as fresh water, food, medicinal resources, energy, biodiversity, and valuable traditional knowledge. However, 

climate change is exerting significant pressure on these ecosystems. In the Himalayan region, for instance, many 

plant and animal species are already migrating to higher altitudes in response to rising temperatures, altering the 

composition and characteristics of biomass and increasing the risk of extinction.A study conducted by the DST 
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Centre of Excellence at IIT Delhi used numerical simulations in the Beas Basin of the north-western Himalayas to 

examine how glaciers respond to climate change. The findings reveal that glaciers in this region are rapidly melting 

under current climatic conditions and are expected to continue shrinking in the future. While the rate of volumetric 

loss remains relatively consistent, glacier area loss increased sharply at the beginning of the 21st century.Future 

projections indicate that temperatures will continue to rise under the high-emission scenario (RCP8.5), while they 

may stabilize under the moderate-emission scenario (RCP4.5). The model estimates that glacier volume could 

decline by 50% (relative to 2006 levels) between 2026–2035 under RCP4.5 and 2029–2035 under RCP8.5. This loss 

may reach 75% during 2051–2062 under RCP4.5 and 2052–2062 under RCP8.5, and up to 90% by the end of the 

century—between 2089–2098 under RCP4.5 and 2076–2098 under RCP8.5. Additionally, both temperature and total 

precipitation are expected to increase significantly in the latter half of the century. 

Tourism  

India’s travel and tourism sector has emerged as a major pillar of economic growth, supported by rising incomes, 

improved connectivity, and proactive government policies. According to the World Travel and Tourism Council, the 

sector contributed about 9.6% to India’s GDP in 2018, ranking the country 7th globally in terms of overall tourism 

contribution. This upward trend continued in 2019, when tourism generated approximately USD 268 billion in 

economic output and supported nearly 4.2 crore jobs, accounting for 8.1% of total employment in India. Projections 

indicate strong long-term expansion, with the sector’s contribution expected to grow from INR 15.24 lakh crore 

(USD 234 billion) in 2017 to nearly INR 32.05 lakh crore (USD 492 billion) by 2028, reflecting both domestic and 

international demand growth. India has also strengthened its position as a global tourist destination. In 2019, the 

country recorded around 10.89 million foreign tourist arrivals, marking a steady increase from the previous year. 

Government initiatives such as e-visa facilities, the Incredible India campaign, improved airport infrastructure, and 

regional connectivity schemes have played a key role in attracting international visitors. Investment inflows have 

further accelerated sectoral development: cumulative Foreign Direct Investment (FDI) of about USD 15.28 billion 

was received between April 2000 and March 2020. The policy framework allows 100% FDI under the automatic 

route, making India an attractive destination for global hospitality investors. Additional incentives, such as five-year 

tax holidays for 2-, 3-, and 4-star hotels near UNESCO World Heritage Sites, have encouraged infrastructure 

development in heritage tourism circuits. 

Despite its economic significance, the tourism sector faces growing challenges from climate change and 

environmental degradation. Key factors directly affecting tourism include rising temperatures, increased frequency of 

extreme weather events, changing precipitation patterns, and sea-level rise. These changes threaten both natural and 

cultural tourism assets. For instance, coastal destinations are increasingly vulnerable to erosion, flooding, and coral 

reef degradation due to warming oceans and acidification, while mountain regions face reduced snowfall and glacier 

retreat, adversely impacting winter tourism. Seasonal shifts—particularly shorter spring and summer periods can 

significantly disrupt travel patterns and reduce revenues for tourism-dependent regions. Tourism itself contributes to 

environmental pressures. As highlighted in studies, the sector accounted for approximately 5% of global CO₂ 

emissions as early as 2005, with a growing share since then. The main contributors are transportation (especially 

aviation), accommodation (energy-intensive hotels), and tourist activities. These subsectors rely heavily on fossil 

fuels, resulting in high energy consumption and emissions. Additionally, tourism contributes about 4.6% to global 
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radiative forcing, intensifying its role in climate change. Operational challenges such as flight delays, cancellations, 

and route disruptions due to extreme weather further affect tourist mobility and satisfaction. 

To address these concerns, there is an increasing emphasis on sustainable tourism and ecotourism practices. 

Sustainable tourism aims to minimize environmental damage while maximizing socio-economic benefits. This 

includes promoting energy-efficient infrastructure, renewable energy adoption, waste management systems, water 

conservation, and low-carbon transportation options. Ecotourism, in particular, focuses on responsible travel to 

natural areas, conserving biodiversity, and improving the well-being of local communities. These approaches not 

only help mitigate climate impacts but also enhance the resilience of tourism destinations. Moreover, sustainable 

tourism contributes to the preservation of cultural, natural, and intangible heritage, including traditional knowledge, 

local customs, and historical monuments. It also promotes inclusive economic development by generating 

employment, supporting small and medium enterprises, and ensuring equitable distribution of tourism benefits. 

Strengthening community participation, improving policy frameworks, and integrating climate adaptation strategies 

into tourism planning are essential for the long-term viability of the sector. In conclusion, while India’s tourism 

industry continues to expand as a key driver of economic growth and employment, its future sustainability depends 

on balancing development with environmental conservation. By adopting climate-resilient strategies and sustainable 

practices, the sector can enhance its contribution to national prosperity while safeguarding ecological and cultural 

resources for future generations. 

 

Infrastructure 

India’s urban population is projected to reach 745 million by 2041, placing immense pressure on urban services and 

infrastructure in major cities. This strain is further intensified by increasing exposure to climate-related hazards. 

Climate change is expected to elevate the risks of death, injury, and ill health, disrupt livelihoods, and cause 

extensive damage to property, infrastructure, and settlements through cyclones, flooding (both coastal and inland), 

storm surges, and rising sea levels. By 2070, coastal cities such as Chennai, Mumbai, and Kolkata, along with other 

low-lying and densely populated regions, are likely to face significantly higher risks of storm surges. Although 

improved disaster preparedness has helped save lives, rebuilding damaged infrastructure and restoring normalcy 

remains a major challenge, often involving substantial economic costs. For instance, the Kerala floods of August 

2018 destroyed nearly 280,000 houses, 40,000 hectares of crops, and about 70,000 km of road networks, with 

recovery costs estimated at INR 310 billion. Similarly, Cyclone Fani in 2019 caused widespread destruction, 

damaging around 500,000 houses, 6,700 hospital buildings, and over one million hectares of agricultural land. Severe 

damage to electricity infrastructure led to total losses of approximately INR 500 billion, with coastal regions 

expected to take 5 to 10 years to fully recover. India’s major coastal urban agglomerations—including Mumbai, 

Kolkata, Chennai, and Visakhapatnam serve as critical hubs of infrastructure and economic activity. These cities 

support national growth through well-developed transport and freight systems, industrial corridors, maritime and port 

facilities, and petroleum and refinery industries. Notably, more than 60% of India’s foreign direct investment (FDI) 

is directed toward coastal states, highlighting their economic significance as well as their vulnerability to the growing 

impacts of climate change. 
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Productivity  

Rising temperatures are increasingly recognized as a critical constraint on labour productivity, particularly in tropical 

and developing economies. Prolonged exposure to heat stress reduces workers’ physical capacity, increases fatigue, 

and heightens the risk of occupational illnesses such as heat exhaustion and heatstroke. Over time, these effects 

translate into lost working hours, reduced output, and lower incomes, which can significantly slow poverty reduction 

and overall economic growth. The impact is especially severe in sectors such as agriculture, construction, mining, 

and informal services, where work is largely performed outdoors or in poorly ventilated environments. The extent of 

productivity loss varies across regions and populations, shaped by geographic exposure (climate zones and urban 

heat islands), occupational vulnerability (nature of work and working conditions), and adaptive capacity (access to 

technology, infrastructure, and resources). Urban areas, for instance, often experience amplified heat due to dense 

construction and limited green cover, while rural workers may lack access to protective infrastructure or healthcare. 

Informal workers, who form a large share of the workforce in countries like India, are particularly vulnerable due to 

the absence of social protection, regulated working hours, and employer accountability. Addressing these challenges 

requires a comprehensive and structured response that integrates multiple types of interventions: 

 Technical interventions: Adoption of heat-resistant materials, improved building design, passive cooling systems, 

and wearable cooling technologies to reduce heat exposure. 

 Regulatory and infrastructural measures: Implementation of labour laws that mandate rest breaks, provision of 

safe drinking water, shaded workspaces, and heat action plans at national and local levels. Investments in urban 

infrastructure—such as green spaces, reflective surfaces, and improved ventilation—can help mitigate the urban heat 

island effect. 

 Behavioural adaptations: Adjusting work schedules to cooler hours, increasing hydration, wearing protective 

clothing, and raising awareness about heat-related risks. However, such measures depend on the flexibility of work 

arrangements and may not be feasible in all sectors, particularly for daily wage workers. 

 Research and development (R&D): Innovation in climate-resilient technologies, early warning systems, and data-

driven decision-making tools to better predict and manage heat risks. 

A multi-stakeholder approach is essential. Governments play a central role in policy formulation, infrastructure 

development, and enforcement of labour standards. Businesses are responsible for ensuring safe working conditions, 

investing in adaptive technologies, and maintaining productivity without compromising worker health. Individuals 

and communities must adopt precautionary practices and actively participate in awareness and resilience-building 

initiatives. Building resilience to both current and future heat conditions requires a combination of short-term 

adaptation and long-term mitigation strategies. Immediate responses may include project-level actions such as 

climate-smart urban planning, expansion of green cover, and development of cooling centres in high-risk areas. 

However, the effectiveness of these measures is highly context-specific, depending on local climate, economic 

structure, and social conditions. For example, shifting work hours to early mornings or evenings can reduce heat 

exposure but may not be practical in industries with fixed schedules or supply chain constraints. 

In the long term, transitioning to green technologies is crucial for reducing greenhouse gas emissions and limiting 

further temperature rise. This includes adopting renewable energy systems, energy-efficient cooling solutions, 
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sustainable transport, and low-carbon industrial processes. Enhancing building energy efficiency and promoting 

affordable cooling technologies can simultaneously improve productivity and reduce environmental impact. 

Ultimately, tackling heat-related productivity losses requires aligning economic development with climate resilience, 

ensuring that growth strategies are inclusive, sustainable, and capable of protecting the most vulnerable segments of 

the workforce. 

Conclusion  

Climate change has emerged as one of the most critical challenges affecting the sustainability and growth of the 

Indian economy. This study clearly demonstrates that its impacts are widespread, cutting across key sectors such as 

agriculture, ecosystems, tourism, infrastructure, and labour productivity. Rising temperatures, erratic rainfall, water 

scarcity, and the increasing frequency of extreme weather events are not only disrupting economic activities but also 

threatening livelihoods, especially in rural and climate-sensitive regions. The analysis highlights that agriculture 

continues to remain highly vulnerable due to its dependence on monsoon patterns and groundwater resources, while 

ecosystem degradation and glacier retreat pose long-term risks to biodiversity and water security. Similarly, the 

tourism sector faces a dual challenge—being both a contributor to and a victim of climate change—necessitating a 

shift towards sustainable practices. Infrastructure damage caused by floods, cyclones, and sea-level rise further 

imposes significant economic costs, slowing development and increasing fiscal burdens. Additionally, rising heat 

stress is reducing labour productivity, particularly in informal and outdoor sectors, thereby affecting income levels 

and economic efficiency. 

The findings emphasize that the economic consequences of climate change are not isolated but interconnected, 

creating cascading effects across sectors and regions. Without timely and effective interventions, these impacts are 

likely to intensify, leading to substantial GDP losses and widening socio-economic inequalities. However, the study 

also underscores that these challenges present opportunities for transformation. A comprehensive and integrated 

approach is essential, combining adaptation and mitigation strategies. This includes promoting climate-resilient 

agriculture, strengthening infrastructure, adopting sustainable tourism practices, investing in green technologies, and 

improving urban planning. Policy support, technological innovation, and increased awareness must be complemented 

by active participation from governments, businesses, and communities. In conclusion, while climate change poses 

serious risks to India’s economic future, proactive and well-coordinated efforts can enhance resilience, reduce 

vulnerabilities, and pave the way for a more sustainable, inclusive, and climate-resilient economy. 
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