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India’s growing population and economic expansion continue to drive its CO, emissions
upward, while its relatively slow technological progress has not been sufficient to reverse this
trend. To achieve a sustainable growth pattern, India must accelerate its transition toward

renewable energy and further decouple its economy from carbon to ensure a low-carbon future.

The history of India’s greenhouse gas emission (GHG) dynamics over the last 30 years
can be described as the typical interaction of three main factors—demographic increase,
economic progress, and technological advancement—through the IPAT identity: | =P x A x T,
in which [/ is environmental impact, P is population, A is affluence, and T is technology. This
model explains why accelerated demographic growth and increasing living standards in India
have contributed to rising carbon emissions in the country. The line graph below visually

summarizes the trends and introduces key moments in India’s climate journey.

SIS

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International license



https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en

Online ISSN 2819-7046 SPECIAL ISSUE: AMBITION VS. ACTIONS 2026

World Bank data show an increase in India’s population from about 960 million in 1997
to over 1.42 billion in 2023, along with a dramatic rise in GDP per capita, particularly since the
2000s. The increase in overall GHG emissions nearly doubled between the late 1990s and
2023.
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Figure 1. Total Greenhouse Gas Emissions Excluding LULUCF (MtCO2e)
(EN.GHG.ALL.MT.CE.ARS5), Total population (SP.POP.TOTL) and GDP per capita (constant
LCU) (NY.GDP.PCAP.KN) from the World Bank data, 2024 indexed 200 in 1997

Carbon intensity declined by 50% between 1997 and 2023, indicating greater
technological efficiency in producing goods and services (GDP). India has experienced a steady
population growth, with an average annual growth (AAGR) of approximately 1.3% (1997-2014),
slowing to roughly 1.0% (2015-2023). Despite the fact that growth is slowing down, the
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demographic scale remains an important cause of emissions. The birth rate continuing to
exceed the death rate adds to India’s overall population, increasing resource demand and
adding to carbon emissions. Population adds to the energy usage, infrastructure needs, and
resource consumption, which in turn increases fossil fuel consumption, even as renewable
energy deployment expands. GDP per capita has increased at a fast pace of 5-6%, most
notably following 2003, and slowed slightly to 4-5% from 2015 to 2023 (World Bank, 2023).

Table 1: IPAT Growth Rates Across Three Periods

Period E:‘;’;r;"('l‘)‘e“ta' Z?E;Ititi(%l; Affluence (A)  Technology (T)

1998-2023 3.56 1,52 4.94 285
1998-2015 3.63 158 4.80 275
2015-2023 2.81 1.00 4.50 269

The consistent economic growth in India has led to an increase in per capita income and
consumption levels, and this increased wealth is directly related to increased energy
consumption that is mainly obtained from fossil fuels. In 2020, GHG emissions in India were 68
per cent of power (energy, mostly coal), 20 per cent of industry (steel/ cement), 9 per cent of
agriculture (CH4/N20 of rice/ livestock), 3 per cent of waste (landfills) and emerging inland
waters (CO2/CH4 of reservoirs negating land sinks) (Philip Kuriakose, 2025, Garg et al., 2001,
Patange et al., 2024, Sel).

Economic growth is an established driver of emissions, as total GHGs have increased 42%
since 2010-2020 (notwithstanding COVID fall) and CH4 growth has been confirmed by
atmospheric measurements to be stable: IPAT decomposition reveals that the decline in
technology (2.85%/year) is insufficient to offset 4.94% affluence growth [Philip & Kuriakose,
2025; Ganesan et al., 2017; Bakr et al., 2022]. This implies that technological advancements
help reduce the intensity of emissions. However, there is still a significant imbalance in the
energy mix in India, as coal and petroleum are still the most relied-on sources of energy. The
development of renewable energy and energy efficiency measures has not succeeded in

offsetting demographic and economic growth (World Bank, 2023).
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India’s per-capita emission (2.05 metric tons/person) is still well below the global
average of 4.76 metric tons per person. In climate negotiations, this raises fairness questions
about historical responsibility and development space, consistent with distributive justice
perspectives. India’s climate policies reflect its efforts to balance rapid development with
environmental sustainability, especially after the 2015 Paris Agreement (see Table 1). Initiatives
like the National Solar Mission and the Perform Achieve Trade scheme promote renewable

energy and energy efficiency across sectors (Government of India, 2024; IEA, 2023).

As of June 2025, India’s total installed power capacity stands at 476 GW. Of this, non-
fossil fuel sources contribute 235.7 GW, approximately 50% of the total, including 226.9 GW of
renewable energy and 8.8 GW of nuclear power. Despite ambitious renewable targets aiming
for 500 GW by 2030, fossil fuels still supply around 50% of the 476 GW total installed power
generation (Press Information Bureau, 2025). India’s Nationally Determined Contributions
(NDCs) target a 45% reduction in emissions intensity by 2030 and net-zero by 2070 (UNFCCC,
2022), but only about 40% of the required measures are fully implemented (Climate Action
Tracker, 2025).

The government emphasizes social equity through programs expanding clean energy
access (Government of India, 2024), though challenges remain for coal-dependent workers
(TERI, 2024). Internationally, India calls for enhanced climate finance and technology transfer
reflecting equity concerns and the context of historical emissions (Climate Summit India, 2025;
Climate Action Tracker, 2025).
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