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Introduction
As a vulnerable developing country with a low per-capita historical contribution to 
climate change, India’s climate commitments are situated within the context of its 
multiple development objectives, which highlights the need for adopting multiple co-
benefits approaches to lowering its emissions trajectory. 

In line with this, towards supporting international progress on reducing emissions 
within the framework of the Paris Agreement, at COP 26 Prime Minister Modi 
announced India’s five ‘Panchamrit’ pledges for enhanced climate action relating 
to non-fossil and renewable energy (RE) capacity and emissions. Among these, the 
pledge to achieve emissions intensity reductions of 45% below 2005 levels by 2030 is 
noteworthy for its economy-wide scope and implications. Since it depends on both 
total emissions and GDP in 2030, it will reflect progress on overall mitigation actions 
– including the other ‘Panchamrit’ pledges – as well as India’s growth pathway, 
and serves as a partial short-term indicator of emissions in the context of India’s 
macroeconomic and development trajectory. 

This paper offers suggestions for the data needs and immediate sector actions that 
can help realise this pledge, within the more comprehensive requirements to realise a 
longer-term low-carbon development transition.

Consistency of Pledge with 
Current Policy Framework 
Although official 2005 emissions data is not publicly avail-
able (Subramanian 2019), 2005 emissions are estimated 
at 1.64 GtCO2e by interpolating 2000 and 2007 data from 
India’s third biennial update report (BUR) to the United 
Nations Framework Convention on Climate Change (UNF-
CCC) (MoEFCC 2021). With 2005 GDP at INR 59.15 trillion1 
(MoSPI n.d.), this indicates India’s emissions intensity in 
2005 was approximately 27 gCO2e/`.2
 

To contextualize the intensity pledge against India’s 
possible emissions trajectories, we consider five recent 
exercises that have modelled India’s growth and emis-
sions pathways (Gupta et al. 2020; TERI and Shell 2021; 
IEA 2021; Chaturvedi 2021.; Energy Innovation 2021), 
estimate the 2030 emissions intensities indicated by their 
outputs, and compare these against the 2005 baseline.3 
 
Figure 1 shows the estimated 2030 emissions intensity 
reductions for eleven scenarios within these five exercis-
es, which are described in Appendix I. The red line in the 
figure represents the new 45% intensity pledge.

1  2011-12 prices
2  gCO2e = grams of carbon dioxide-equivalent
3   Each study used different inputs and assumptions relating to data sources, currencies, exchange rates, growth rates, base years, and 

other parameters. Although we attempted to harmonize estimates to a common baselines, insufficient clarity on modelling processes 
may limit the direct comparability of these studies.
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Three of these eleven scenarios represent a 
continuation of trajectories that incorporate the 
substantial decarbonisation policies and targets already 
implemented and announced as of 2019 or 2020, and 
thus serve as reference scenarios. The remaining eight 
scenarios are designed to represent possible pathways 
towards mid-century decarbonisation, and imply greater 
emissions intensity reductions by 2030 compared with 
reference trajectories. 

Notably, past reviews of scenario studies show that 
reference scenarios of successive studies show steadily 
declining intensity, as new policies are incorporated into 
reference baselines (Dubash et al. 2018). This suggests 
that what counts as ‘reference’ is itself a rapidly shifting 
baseline due to the rapidly changing policy environment, 
which represent material improvements in climate action 
over time. Based on recent policies, India is expected to 
reach intensity reductions of 35-50% by 2030 (Buckley 
et al. 2018; CSE 2021; Jaiswal 2019). The 45% intensity 
pledge thus appears to be consistent with the enhanced 
current policy framework, as represented in these 
reference scenarios. The additional eight scenarios point 
to various pathways to over-complying with this pledge.

Informing Progress:  
A System of Harmonized 
Data Management

India’s emissions and development future will be shaped 
by multiple sectoral trends, relating to vehicle ownership, 
freight transport, electrification, urbanisation, and energy 
use in buildings, including cooking fuels, heating, cooling, 
and household appliances (IEA 2021; Dubash et al. 2018; 
Khosla et al. 2021). The planning for and assessment of 
these potential futures requires the consideration of a 
range of indicators – at the national, sector, and state 
levels – built upon the availability of suitable data.

A comprehensive understanding of sector trends is best 
achieved using a multi-criteria approach that takes into 
account development as well as emission metrics. Given 
data limitations and the limited scope of this exercise, it 
is useful to illustratively consider three basic indicators 
of low-carbon development by sector: energy use, 
economic output, and emissions. Tracking sector-level 
energy intensities and emissions intensities can indicate 
the abatement potentials and development synergies 
inherent in planning, and can enable a review of the 
results achieved by implementing specific policy and 
technology choices. 

Figure 1: Reductions in 2030 Emissions Intensity below 2005 Levels, across Scenarios
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Notes: [1] TERI/Shell and IEA only model emissions from the energy sector. [2] Gupta et al. provide GDP estimates at 2011-12 prices; TERI-
Shell GDP is based on MOSPI estimates at 2011-12 prices; IEA provides GDP estimates at 2019 prices. [3] Gupta et al.’s GDP is converted 
to INR using exchange rates on 31 March 2012; IEA GDP is converted using exchange rate in its Annex B. [4] An inflation adjustment is 
applied from base year to rescale IEA estimates to 2011-12 prices, based on a Ministry of Finance Cost Inflation Index.
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However, estimating trends in sector energy and 
emissions intensities is challenged by missing – or 
intermittent – data points and frequent reclassifications 
of data. Detailed breakdowns of emissions data by 
sub-sector are only publicly available for the years 
2000, 2010, 2014 and 2016 in India’s BURs, restricting 
a meaningful analysis of trends. Reconciling emissions 
and economic data also presents a challenge, given 
uncertainties in the contents of the sub-categories, and 
differences in the way data is classified (overarching 
differences are shown in Figure 2, pointing at the 
difficulties in harmonizing data across indicators). At 
present, there is no clear, standardised framework that 
enables the estimation of sectoral emissions intensities 
in India and their potential contributions to the national 
emissions intensity. 

Data challenges are prevalent not just in the direct 
assessment of emissions, but in other relevant 
sectors as well. In India’s energy sector for instance, 
insufficient institutional capacity, a lack of coordination, 
and inadequate institutional processes to reconcile 
data have all been highlighted as challenges in data 
collection and management (Dukkipati at al. 2015; NITI 
n.d., Itkelwar et al. 2020)

Approaches that expand the focus of data collection 
to link development and emissions indicators, towards 

Figure 2: Sector Classifications within Emissions, Gross Value Added (GVA), and 
Energy Use Databases

EMISSIONS ACCOUNTING, MoEFCC GVA ACCOUNTING, MoSPI ENERGY ACCOUNTING, MoSPI

planning for more robust low-carbon development 
pathways, have yet to be institutionalised. In this 
context, accounting frameworks such as the System 
of Environmental-Economic Accounting (SEEA) – which 
provide systems to combine energy data collection with 
information on monetary flows and environmental costs 
and relationships – could be useful in enabling and 
monitoring progress, provided that these approaches 
are tailored to the Indian context (UN-DESA 2019).

Enabling Progress: Short-
Term Sector Strategies 

Although data limitations prevent a meaningful 
assessment of sector emissions intensities and 
their likely contributions to the overall pledge, it is 
useful to list historical patterns of energy use, GVA, 
and emissions, to further illustrate the challenges 
in data and to identify trends in these indicators. 
Future improvements to this data may better inform 
an understanding of sector potentials for meeting 
or exceeding the emissions intensity pledge, noting 
that a more robust and comprehensive approach 
to low-carbon development nevertheless requires 
consideration of and improvements to a broader set of 
development indicators. 

• Energy
 ȧ Fuel combustion

       Energy industries
          Manufacturing and 

construction
       Transport
          Other (e.g., commercial, 

residential, agriculture)
 ȧ Fugitive emissions

• IPPU
• Agriculture
• LULUCF
• Waste

• Agriculture
• Mining and quarrying
• Manufacturing
• Construction
•  Electricity, gas, water, other 

utilities
•  Trade, repair, hotels, 

restaurents
•  Transport, storage, 

communication
• Financial services
•  Real estate, professional 

services
• Public administration, defence
• Other  services

• Industry
• Transport
• Others

 ȧResidential
 ȧ Commercial and public 
services
 ȧAgriculture
 ȧNon-specified

•  Non-energy use
 ȧ Industry, transformation, 
energy
 ȧTransport
 ȧOthers



CENTRE FOR POLICY RESEARCH6

          Electricity

Table 1 summarises India’s emissions, GVA, and 
energy use from the electricity sector between 2000 
and 2019.5 Going forward, grid-based electricity 
demand is projected to grow at a 4.6-5.6% CAGR 
until 2030, with significant potential for employment 
creation from the sector (Ali and Tongia 2019, Kuldeep 
et al. 2019, Sinha 2022). Support to India’s emissions 
intensity pledge from electricity will rely on greening 
the grid (IEA 2021; IEA & NITI Aayog 2021). With 
annual capacity additions of about 38 gigawatts (GW) 
required to meet the 2030 500 GW non-fossil capacity 
target, this will involve careful consideration of the 
near-term challenges around grid integration of 
variable generation, while simultaneously preparing 
strategies for a longer-term phase-down of coal and 
ensuring the financial viability of discoms (CEA n.d., 
CleanTechnica 2019). 

Table 1: Electricity Emissions, GVA, and Energy Use (2000-2019)

2000 2010 2014 2016 2018 2019

Emissions (000 tCO2e) 525,023 819,690 1,083,437 1,127,732 - -

GVA (crore, 2011-12 prices) 73,581 132,606 163,722 185,281 221,787 224,482

Energy (ktoe) - 39,128 81,556 91,700 - 102,055.03

Four sectors – electricity, industry, transport, and 
buildings – cumulatively account for nearly 79% of total 
gross value added (GVA), 81-83% of total emissions, 
and about 77% of total energy use.4 The methods in 
which sub-sectoral data was classified under these four 
sectors is summarized in Appendix II. Supplementing 
summaries of historical trends in energy use, GVA, and 
emissions, the following sections list opportunities for 
near-term actions within these four sectors that can 
contribute towards meeting the emissions intensity 
pledge, while simultaneously laying the groundwork for 
a longer-term low-carbon development transition. 

4 Data on emissions was obtained from the National Communications and BURs to the UNFCCC (MoEFCC 2021). Data on energy use and GVA 
was sourced from the Ministry of Statistics and Programme Implementation (MoSPI) (MoSPI n.d; n.d). 
5  A summary of the methodology used to aggregate this data for each sector is provided in Appendix II

Near-Term Considerations: Enabling 
Greener Generation by Balancing 
Variability

The Indian government is already taking steps towards 
a greener grid. In particular, interstate transmission 
charges are waived for both wind and solar energy 
as well as for storage energy (provided 70% is used 
for storing renewable power) (Ministry of Power 
2021). In addition, it has announced production 
linked incentives for both solar panels and advanced 
chemistry cell battery production (PIB 2022). Both 
have attracted significant investor interest (Sharma 
2022). Building on this, other specific near-term 
actions could include:

 » Target a regulatory framework for, and investments 
in, storage solutions such as battery or pumped 
hydro storage (Pavarini 2020, Shah 2021, Buckley 
and Shah 2021, ET EnergyWorld 2021).

 » Promote efficient demand-side response (DR) 
services to boost flexibility (IEA 2021). 

 » Promote the banking of power to manage 
intermittency and encourage open-access RE (Gulia 
et al. 2021).

 » Tailor incentives for scaling up rooftop solar PV 
installations, such as net metering, OPEX models, 
aggregation, or other subsidies (Climate Investment 
Funds and PwC. n.d.).
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              Industry

Table 2 summarises data on emissions, GVA, and 
energy use from the industrial sector between 2000 
and 2019. The industrial sector is the second-highest 
emitting sector in India, and iron, steel, and cement – 
mainly powered by coal and oil – account for most of 
these emissions (IEA 2021). Indian industry is poised 
to replace the power sector as the highest-emitting 
sector in the economy, and become the largest driver of 
coal demand (IEA 2021). High-emissions growth in this 
sector could therefore risk undermining progress on 
India’s emissions intensity pledge. 

Near-term measures to improve energy and material 
efficiency have the potential to mitigate a significant 
proportion of short- to medium-term emissions (IEA 
2021). Longer-term paths to low-carbon industrial 
development, however, will depend on whether and 
how different industries transition to hydrogen-based 
processes, and the potential for the deployment of 
CCUS at scale (IEA 2021). 

Near-Term Considerations:  
Promote Greater Material and  
Energy Efficiency 

High energy prices and elevated electricity tariffs for 
industry provide strong incentives for industry to be 
energy efficient in India.  In addition, India has had a 
longstanding Perform-Achieve-Trade (PAT) scheme in 
place to encourage least cost energy efficiency gains. The 
Bureau of Energy Efficiency (BEE), which is in charge of 
implementation, has initiated six PAT cycles. So far, they 
include 1073 designated consumers (DCs) covering 13 
sectors. The BEE projects total energy savings of “about 
26 MTOE translating into avoiding of about 70 million 
tonnes of CO2” by March 2023 (BEE n.d.). Independently, 
Oak and Bansal (2019) “find that the PAT scheme was 

Table 2: Industrial Emissions, GVA, and Energy Use (2000-2019)

2000 2010 2014 2016 2018 2019

Emissions (000 tCO2e) 364,809 581,526 649,788 740,177 - -

GVA (crore, 2011-12 prices) 1,104,860 2,370,863 2,807,852 3,320,457 3,682,035 3,627,074

Energy (ktoe) - 196,388 297,482 340,531 319,380 328,555

effective in improving energy intensity of firms in the 
cement and fertilizer industry, but not in the pulp & 
paper industry.” It is noteworthy that this sector has over 
two-thirds of the capacity in MSMEs (Office of the PSA 
2014). Other near-term actions in this sector include:

 » Increase scrap-based secondary steel production, 
develop longer product and building life cycles, 
implement vehicle light-weighting, and make material 
efficiency process adjustments (Hall et al. 2020, IEA 
2021, IEA 2019). 

 » Develop schemes to leverage and expand energy 
efficiency investments and savings in India’s 64 
million MSMEs (micro, small and medium enterprises) 
(Biswas et al. 2018, IEA 2021). One model for this 
could be the support provided to MSMEs by EXIM 
bank, which provides grant funding to obtain 
product/process certification. Improved energy 
efficiency would also make MSMEs more competitive 
(BEE n.d., AEEE 2021, Biswas et al. 2018).

 » Successively update and expand the PAT scheme in 
accordance with global standards and low-carbon 
technologies aimed at improving the energy intensity 
of iron and steel (IEA 2021). 

         Transport

Table 3 summarises the best available data on transport 
emissions, GVA, and energy use between 2000 and 
2019. The Indian transport sector relies almost entirely 
on oil and petroleum products, with nearly half of the 
country’s oil demand attributable to transport, and 
more than 80% of freight transport powered by diesel 
(IEA 2021). Freight transport is the highest contributor 
to energy consumption and emissions (45% in 2019) 
in the transport sector (IEA 2021). Going forward, the 
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electrification of land-based transport, as envisioned 
by the FAME II (Faster Adoption and Manufacturing 
of (Hybrid) Electric Vehicles in India) Scheme, offers a 
promising near-term avenue for decarbonisation, but 
such decarbonisation will also require the simultaneous 
promotion of long-term urban planning approaches, 
multi-year modal shifts to normalise the use of public 
transport (TERI et al. 2019), and the development of 
alternative fuels for freight transport.

Near-Term Considerations: Support 
Greater Adoption of Electrified Public 
Transport 

The government of India has announced its FAME II 
scheme, with significant incentives for consumers. In 
addition, it is directly tendering for public transport fleets 
in major cities. Recently, a Government of India entity 
tendered for 5,450 electric buses for Kolkata, Delhi, 
Bengaluru, Hyderabad and Surat (Gupta 2022). The bids 
received, including the cost of charging, compare very 
favourably to diesel powered buses, indicating that it 
may be possible to rapidly leap-frog to electric public 
transport, if electric bus production capacity issues were 
addressed. Concomitantly, battery-powered three-
wheelers are becoming an increasingly common para-
transit mode. These can also be thought of as a network 
based public transport, on a similar model to CNG fuelled 

auto-rickshaws in Kolkata (Anand, et al. 2016). To, inter 
alia, facilitate such initiatives, the NITI Aayog has recently 
announced a draft battery swapping policy (PIB 2022). 
These actions need to be built upon and scaled up, e.g. 
to more mid-sized cities.

 » Further incentivise the increased uptake of electric 
public vehicles, including through subsidies, tax 
benefits, and fee reductions and exemptions (CAT 
2020).

 » Continued investments in public charging 
infrastructure; further incentives for domestic battery 
manufacturing for the large-scale deployment of 
electric vehicles under FAME-II and beyond (CAT 
2020, TERI 2021).

 » Progress on developing raw materials supply chains, 
end-of-life battery management processes, and 
supply-side incentives for automobile manufacturers 
to strengthen battery storage, innovation, and 
demand (ICCT 2021).

 » Further direct budget allocations under centrally 
sponsored schemes towards bus procurement for 
public transport; increase subsidies for electric buses 
as part of the FAME-II scheme (TERI 2021).

Table 3: Transport Emissions, GVA, and Energy Use (2000-2019)

2000 2010 2014 2016 2018 2019

Emissions (000 tCO2e) 98,104 188,009 250,172 274,433 - - 

GVA (crore, 2011-12 prices) 161,860 426,122 490,271 547,060 619,719 639,779

Energy (ktoe)  - 58,003 114,126 45,638 56,910 60,005

2000 2010 2014 2016 2018 2019

Emissions (000 tCO2e) 99,183 89,460 126,259 210,841 - - 

GVA (crore, 2011-12 prices) 1,390,250 2,909,644 4,050,395 4,874,029 5,538,568 5,961,156

Energy (ktoe) - 178,610 50,796 57,520 60,511 64,042

Table 4: Commercial and Residential Emissions, GVA, and Energy Use (2000-2019)



REALISING INDIA’S EMISSIONS INTENSITY PLEDGE 9

              Buildings

Table 4 summarises the best available data on residential 
and commercial emissions, GVA, and energy use. 
Buildings are assumed to constitute the bulk of these, 
based on the classification in Appendix II.

Buildings account for 40% of final energy demand in 
India, and as commercial infrastructure, housing demand 
and thermal comfort needs grow, buildings are expected 
to drive continued growth in demand (Vishwanathan et 
al. 2018, Khosla and Janda 2019). In particular, electricity 
demand for cooling is expected to increase six-fold in 
the next twenty years, and will potentially be a significant 
driver of emissions (Khosla et al 2021). 

Near-Term Considerations: Lock in 
Sustainable Energy Consumption in 
Buildings

In addition to the inclusion of commercial buildings 
as one of six sectors under the PAT, the government 
also has an Energy Conservation Building Code (ECBC) 
in place (MoEFCC 2021). It is also mandatory for 
government buildings to achieve minimum standards 
under the GRIHA ratings system (PTI 2010). In addition, 
BEE has a Super-Efficient Equipment Programme (SEEP) 
project in place for ceiling fans as well as an energy 
labelling mandate for air conditioners, acting on both 
active and passive cooling aspects (BEE n.d., PIB 2020). 
Further actions could include:

 » Incentivise on-site RE production in public and 
private housing and buildings (Gokarakonda et al. 
2019, Malaviya and Shankar 2021).

 » Create state-level ‘green building centres’ as capacity-
building organisations, R&D partners, and recycled 
material banks to promote compliance with building 
codes (Gokarakonda et al. 2019).

 » Develop finance mechanisms to promote energy-
efficient air conditioners, ‘smart’ thermostats and 
demand-side technologies to nudge consumers 
(Graham and Rawal 2019, Khosla et al. 2021).

 » Focus on passive cooling alternatives in and around 
buildings, such as transparent phase-changing 
windows or green roofs/vegetation to meet thermal 
comfort needs (Khosla et al. 2021a).

Way Forward

The new intensity pledge appears to be consistent with 
India’s current climate policy framework, which itself 
represents improvements over time, as reflected in 
the reference scenarios of recent modelling studies. 
Additional scenarios in the context of future emission 
trajectories offer pathways to over-complying the 
45% pledge.  However, any such strategies need to be 
consistent with India’s broader growth and development 
goals. 

Improved Data Management

Planning for and reporting on emissions intensity 
strategies – as well as broader low-carbon development 
strategies – requires more systematic, disaggregated, 
and harmonized data collection practices across a range 
of indicators, including those on emissions, energy, and 
economic output.  The capacity to do this could be built 
in organisations like NSO, which would need relatively 
small amounts of additional resources.

Sector-Focused Strategies

India has a host of low-carbon development policies 
already in place in various sectors. These include, inter 
alia, economic incentives for enhanced RE integration 
and investments in battery storage, progressive updates 
to the PAT scheme, public procurement of electric 
buses, and standards for energy efficiency and on-site 
RE-integration in buildings. Sector strategies to meet or 
over-comply with the emissions intensity pledge should 
build on these with complementary near-term actions, 
while simultaneously laying the groundwork for longer-
term integrated transitions. 

 » Enable greener electricity generation by addressing 
issues of variability, through a focus on storage 
solutions, demand response services (DR), banking 
of power, and rooftop solar, while preparing for a 
long-term phase-down of coal, and supporting the 
financial viability of discoms.

 » Promote greater material and energy efficiency 
in industries in the near-term, through process 
improvements and PAT, while supporting the 
development of hydrogen- and CCUS-based 
technologies for the long-term. 

 » Support greater adoption of electrified public 
transport, while improving long-term urban planning 
and developing alternative fuels for freight transport.
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 » Lock in sustainable energy consumption patterns in 
buildings, including a low-carbon approach to cooling 
using efficiency measures and passive approaches, 
with a longer-term focus on overall energy-efficiency.

Improved Cross-Sectoral Coordination

India’s development trajectory requires a multi-
criteria co-benefits approach.  This implies that 
greater cooperation across government ministries, 
and the development of appropriate institutions to 
build consensus and coordinate action (Dubash et al. 
2021) will have benefit individual sectoral strategies. 
For instance, approaches to address variability in 
RE production will involve increasing RE capacity, 
supporting the development of storage solutions, 
implementing demand response measures, and 
revisiting guidelines for the banking of power. These 
measures will be relevant to the Ministry of Power, 
Ministry of Heavy Industry, Ministry of Micro, Small, and 
Medium Enterprises, Ministry of Housing and Urban 
Affairs, Ministry of Finance, and state governments, 

1. IEA Stated Policies Scenario (STEPS): This scenario 
assumes that public health risks are gradually brought 
under control during 2021 and consequently, economic 
activity starts recovering steadily. India’s announced or 
ratified policy ambitions and targets, per its 2015 NDC, 
have been incorporated under this scenario. 

2. IEA India Vision Case (IVC): Under this optimistic 
scenario, the complete execution of India’s stated policy 
aims is modelled, underpinned by a higher assumed 
economic growth rate (than under STEPS). 

3. IEA Sustainable Development Scenario (SDS): This 
scenario works backwards from specific international 
climate, clean air and energy access goals, including the 
Paris Agreement, and identifies combination of actions 
necessary to achieve them.

4. TERI Net-Zero Emissions (NZE): This scenario aims 
to assess a net-zero emissions strategy, pathways, and 
solutions for India’s energy system. It is a normative and 
ambitious scenario that expects a rapid transition by 
2050. The availability of required technology is assumed 
to be enabling to overcome all social, infrastructural and 
behavioural barriers

Appendix I: Scenarios

5. Gupta et al. Business-as-Usual (BAU):  This scenario 
builds on the prolongation of current trends and provides 
the benchmark of the study’s analyses

6. Gupta et al. 1.5C: This scenario considers Indian 
actions compatible with the cap of a 1.5°C increase in the 
global average temperature

7. EPS Long-term Decarbonization (LtD): This scenario 
explores sectoral decarbonisation policy levers that exhibit 
high potential for GHG abatement over the long term and 
sets ambitious targets for implementation by 2050

8. EPS Business-as-Usual (BAU): This scenario models 
an extension of current trends and provides a benchmark 
against which to compare decarbonisation scenarios 

9. CEEW 30-50: This scenario assumes that India’s 
emissions peak in 2030 and reach net-zero by 2050

10. CEEW 30-60: This scenario assumes that India’s 
emissions peak in 2030 and reach net-zero by 2060

11. CEEW 40-70: This scenario assumes that India’s 
emissions peak in 2040 and reach net-zero by 2070

among others. Going forward, building capacity 
and cross-ministerial linkages in climate ‘cells’, 
mainstreaming climate concerns into existing ministry 
mandates, and establishing collaborative platforms 
for ministries can be leveraged to improve overall 
coordination (Dubash et al 2021).

Conclusion

India’s emissions intensity reduction pledge reinforces 
its commitment to its decarbonisation policies, and 
serves as an indicator of emissions in the context of 
India’s macroeconomic trajectory. Within this broader 
context, it is important to understand the implications 
of the pledge on India’s emissions and GDP, in order 
to develop additional policies to realise it without 
sacrificing on development objectives. This will also 
require ensuring close linkages between this and 
the other ‘Panchamrit’ pledges, as well as aligning 
low-carbon development-centred action in sectors 
that are not explicitly covered under the ‘Panchamrit’ 
announcement with this pledge. 
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Appendix II: Categorization of Emissions, Energy, and GVA

Emissions: India’s BURs provide continuous emissions data for five key categories: energy, industrial processes 
and product use, agriculture, LULUCF, and waste (see Table 5). However, ‘energy’ is an umbrella category 
encompassing a variety of sources and sectors: energy and electricity production and fuel extraction; power 
generation from industries, manufacturing and construction; emissions from transport; emissions from 
commercial and institutional buildings; emissions from residential cooking, heating and lighting; emissions from 
power generation in agriculture and fisheries; and fugitive emissions from fuels. In this analysis, emissions from 
transport, electricity and commercial and residential sectors are extracted as sub-totals from within the broader 
energy category. Emissions from industry include those from industrial power and heat generation, petroleum 
refineries and solid fuel manufacturing, construction, industrial processes used to transform raw materials, and 
fugitive emissions from coal, oil and natural gas production. Emissions from agriculture represent energy use in 
the sector combined with emissions from enteric fermentation, cultivation, soils and residues.

Table 5: Categorization of Emissions in BUR

1. ENERGY
A. Fuel Combustion Activities

1. Energy Industries 
a. Electricity production 
b. Refinery 
c. Manufacturing of solid fuel 

2. Manufacturing Industries & Construction
a. Cement
b. Iron & steel 
c. Nonferrous metals 
d. Chemicals 
e. Pulp & paper
f. Food & beverages 
g. Nonmetallic minerals
h. Mining & quarrying
i. Textile/leather
j. Bricks 
k. Fertilizer 
l. Engineering Sector 
m. Nonspecific Industries
n. Glass Ceramic 

3. Transport 
a. Road transport 

b. Civil Aviation
c. Railways 
d. Navigation 

4. Other sectors 
a. Commercials/Institutional 
b. Residential
c. Agricultural/fisheries 
d. Biomass burnt for energy 

B. Fugitive Emission from fuels 
1. Solid fuels 

a. Above ground mining 
b. Underground mining 

2 .Oil and Natural gas 
a. Oil 
b. Natural gas 
c. Venting and flaring

2. INDUSTRIAL PROCESSES AND PRODUCT USE
A. Minerals
1. Cement production 
2. Lime production
3. Limestone and dolomite use 
5. Glass 
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Gross Value Added (GVA): The economy is broadly divided into industry, services, and agriculture and 
allied activities, wherein services include transport and electricity (see Table 6). As India’s emissions and GVA 
estimates categorise sources and sectors differently, there may be minor inaccuracies in harmonising these 
breakdowns for comparability on a sector-by-sector basis. For instance, it is not fully evident that the economic 
value of the MoEFCC’s emissions sub-category of ‘electricity’ – itself a subset of under ‘energy industries’ in 
India’s BURs – can be mapped onto MoSPI’s GVA sub-category entitled ‘electricity, gas, water supply & other 
utility services’ – even if this appears to be the best possible match given current data. In future, more granular 
data, supported by in-depth descriptions of the sub-categories in this dataset, could enable robust calculations 
of sectoral emissions intensities.

6. Ceramics 
B. Chemicals 
1 Ammonia production 
2 Nitric acid production 
3. Carbide production 
4. Titanium dioxide production
5. Soda ash production 
6. Methanol production
7. Ethylene production 
8. EDC & VCM production
9. Ethylene Oxide production
10. Acrylonitrile production 
11.Carbon Black production 
12. Caprolactam 
C Metal Production 
1 Iron & Steel production 
2 Ferroalloys production 
3 Aluminium production 
4. Lead production 
5. Zinc production 
6. Magnesium production
D. Non-energy product use
1. Lubricant 
2. Paraffin wax 
E. Production of halocarbons and sulphur hexafluoride
H. Other 
1. Pulp & paper 

3. AGRICULTURE  
A. Enteric fermentation
B. Manure management 
C. Rice cultivation 
D. Agricultural soils
Direct N2O Emissions
F. Field burning of agricultural residues

4. LULUCF 
A. Forest Land 
B. Cropland 
C. Grassland 
D. Settlement 
F. Other land 

5. WASTE 
A. Solid waste disposal on land
1. Managed waste disposal on land
B. Waste-water handling 
1. Industrial wastewater 
2. Domestic and commercial wastewater

MEMO ITEM (NOT ACCOUNTED IN TOTAL EMISSIONS)
International Bunkers
Aviation 
Marine
CO2 from Biomass
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Table 6: Categorization of GVA by MoSPI and Matching with Emissions Categories

Sector Equivalence with Emissions Categories in Table 5

Agriculture, forestry and fishing  

Crops 1A4c + 3

Livestock

Forestry and logging -

Fishing and aquaculture -

Mining and quarrying

1A1b,1A1c,1A2,1B + 2

Manufacturing

Food Products, Beverages and Tobacco

Textiles,  Apparel and Leather Products

Metal Products

Machinery and Equipment

Other Manufactured Goods

Electricity, gas, water supply & other utility services 1A1a

Construction 1A1b,1A1c,1A2,1B + 2

Trade, repair, hotels and restaurants

1A4a, 1A4b, 1A4dTrade & repair services

Hotels & restaurants

Transport, storage, communication & services related to 
broadcasting

 -

Railways

1A3

Road transport

Water transport

Air transport

Services incidental to transport
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Sector Equivalence with Emissions Categories in Table 5

Storage

1A4a, 1A4b, 1A4d
Communication & services related to broadcasting

Financial services

Real estate, ownership of dwelling & professional services

Public administration and defence  -

Other services 1A4a, 1A4b, 1A4d

Table 7: Categorization of Energy Use Data by MoSPI and Matching with Emissions Categories

Energy use: Data on final consumption of energy in different sectors is collected by MoSPI in an annual 
publication entitled Energy Statistics using the classification in Table 7 below.

Sector Equivalence with Emissions Categories in Table 5

Electricity 1A1a

Industry 1A1b,1A1c,1A2,1B + 2

Transport 1A3

Others

Residential
1A4a, 1A4b, 1A4d

Commercial and public services

Agriculture/forestry 1A4c + 3

Non-Specified (other)  -

Non-energy use

Non-energy use industry/transformation/energy 1A1b,1A1c,1A2,1B + 2

Non-energy use transport  -

Non-energy use others  -



REALISING INDIA’S EMISSIONS INTENSITY PLEDGE 15

References

AEEE (Alliance for an Energy Efficient Economy). 2021. 
“Prioritizing Energy Efficiency in the MSME Recovery 
Package.” March 19, 2021. https://aeee.in/prioritizing-
energy-efficiency-in-the-msme-recovery-package/

Abhyankar, Nikit, Shruti Deorah, Amol Phadke. 2021. 
Least-Cost Pathway for India’s Power System Investments 
through 2030. December 2021. Electricity Markets and 
Policy Department, Energy Analysis and Environmental 
Impacts Division, Lawrence Berkeley National 
Laboratory. https://eta-publications.lbl.gov/sites/default/
files/fri_india_report_v28_wcover.pdf 

Ali, Sahil and Rahul Tongia. 2019. “The future of Indian 
electricity supply: Scenarios of coal use by 2030.” 
Brookings India. https://www.brookings.edu/research/
the-future-of-indian-electricity-supply-scenarios-of-coal-
use-by-2030/

Anand, Anmol, Anvita Arora,  Sanghamitra Banerjee-
Ghosh, Dev Baraya, Jayati Chakrabarty, Mahalya 
Chatterjee, Sagnik Das, Prasenjit Ghosh, Sudakshina 
Gupta, Preksha Jain, Sarani Khatua, Manish, Anusha 
Matham, Shilpi Mukherjee, Partha Mukhopadhyay, 
Mukta Naik, Shamindra Nath Roy, Parvesh Sherawat, 
Pranav Sidhwani, Persis Taraporevala 2016. “Integrating 
Intermediate Public Transport Within Transport 
Regulation In A Megacity: A Kolkata Case Study.” New 
Delhi: Centre For Policy Research. https://cprindia.
org/ briefsreports/integrating-intermediate-public-
transportwithin-transport-regulation-in-a-megacity-a-
kolkata-casestudy/

BEE n.d. “Perform Achieve and Trade (PAT) Scheme.” 
https://beeindia.gov.in/sites/default/files/press_releases/
Brief%20Note%20on%20PAT%20Scheme.pdf

BEE n.d. “SME.” https://beeindia.gov.in/content/sme

BEE n.d. “SEEP.” https://beeindia.gov.in/content/seep-0

Buckley, Tim, Vibhuti Garg, and Kashish Shah. 2018. 
“India on Track to Meet Majority of Paris Goals.” 
Institute for Energy Economics & Financial Analysis (blog). 
December 3, 2018. https://ieefa.org/ieefa-update-india-
on-track-to-meet-majority-of-paris-goals/.

Buckley, Tim and Kashish Shah. 2019. “Pumped Hydro 
Storage in India: Getting the right plans in place to 
achieve a lower cost, low carbon electricity market.” 
Institute for Energy Economics & Financial Analysis. March 
2019. https://ieefa.org/wp-content/uploads/2019/03/
IEEFA-India_Pumped-Hydro-Storage_Mar-2019.pdf

Biswas, Tirtha, Sachin Sharma, and Karthik Ganesan. 
2018. “Factors Influencing the Uptake of Energy 
Efficiency Initiatives by Indian MSMEs.” August 2018. 
Council on Energy, Environment and Water. https://
shaktifoundation.in/wp-content/uploads/2018/08/
Factors-influencing-uptake-of-EE-initiatives-by-Indian-
MSMEs.pdf

Central Electricity Authority. n.d. Dashboard. https://cea.
nic.in/dashboard/?lang=en

Chaturvedi, Vaibhav. 2021. “Peaking and Net-Zero for 
India’s Energy Sector CO2 Emissions: An Analytical 
Exposition.” Issue Brief. March 2021. New Delhi: Council 
on Energy, Environment and Water: 12.

CleanTechnica. 2019. “India Plans 40 Gigawatts Of Solar 
& Wind Auctions Every Year Till 2028.” CleanTechnica, 
January 14, 2019. https://cleantechnica.com/2019/01/14/
india-plans-40-gigawatts-of-solar-wind-auctions-every-
year-till-2028/

Climate Action Tracker. 2020. “Decarbonising the 
Indian transport sector: pathways and policies.” 
December 2020. https://climateactiontracker.
org/documents/832/CAT_2020-12-09_Report_
DecarbonisingIndianTransportSector_Dec2020.pdf

Climate Investment Funds and PwC. n.d. “Rooftop 
Solar in India: Looking back, Looking ahead.” https://
www.climateinvestmentfunds.org/sites/cif_enc/files/
knowledge-documents/rooftop_solar_pv_in_india_ctf_
pwc._v8pdf_0.pdf

CSE. 2021. “On the Road to COP 26: Emission Intensity 
Tracking.” https://cdn.cseindia.org/userfiles/On-the-road-
to-OP26-factsheet.pdf.

Dubash, Navroz K., Radhika Khosla, Narasimha D. Rao, 
and Ankit Bhardwaj. 2018. “India’s energy and emissions 
future: an interpretive analysis of model scenarios.” 
Environmental Research Letters 13(7): 074018.

Dubash, NK, A.V. Pillai, and P. Bhatia. 2021 “Building a 
Climate-Ready State: Institutions and Governance for a 
Transformative Low Carbon Development.” Policy Brief, 
Initiative on Climate, Energy, and Environment. New 
Delhi: Centre for Policy Research. May 2021. https://
cprindia.org/wp-content/uploads/2021/12/Dubash-Pillai-
and-Bhatia_Policy-Brief_Building-a-Climate-Ready-Indian-
State_28-May-1.pdf

Dukkipati, Srihari, Ashok Sreenivas, and Rakesh K. Iyer. 
2015. “Data Gaps in India’s Energy Sector.” Payas Energy 
Group. https://www.prayaspune.org/peg/publications/
item/313-data-gaps-in-india-s-energy-sector.html

https://aeee.in/prioritizing-energy-efficiency-in-the-msme-recovery-package/
https://aeee.in/prioritizing-energy-efficiency-in-the-msme-recovery-package/
https://eta-publications.lbl.gov/sites/default/files/fri_india_report_v28_wcover.pdf 
https://eta-publications.lbl.gov/sites/default/files/fri_india_report_v28_wcover.pdf 
https://www.brookings.edu/research/the-future-of-indian-electricity-supply-scenarios-of-coal-use-by-
https://www.brookings.edu/research/the-future-of-indian-electricity-supply-scenarios-of-coal-use-by-
https://www.brookings.edu/research/the-future-of-indian-electricity-supply-scenarios-of-coal-use-by-
https://cprindia.org/ briefsreports/integrating-intermediate-public-transportwithin-transport-regula
https://cprindia.org/ briefsreports/integrating-intermediate-public-transportwithin-transport-regula
https://cprindia.org/ briefsreports/integrating-intermediate-public-transportwithin-transport-regula
https://cprindia.org/ briefsreports/integrating-intermediate-public-transportwithin-transport-regula
https://beeindia.gov.in/sites/default/files/press_releases/Brief%20Note%20on%20PAT%20Scheme.pdf
https://beeindia.gov.in/sites/default/files/press_releases/Brief%20Note%20on%20PAT%20Scheme.pdf
https://beeindia.gov.in/content/sme
https://beeindia.gov.in/content/seep-0
https://ieefa.org/ieefa-update-india-on-track-to-meet-majority-of-paris-goals/.
https://ieefa.org/ieefa-update-india-on-track-to-meet-majority-of-paris-goals/.
https://ieefa.org/wp-content/uploads/2019/03/IEEFA-India_Pumped-Hydro-Storage_Mar-2019.pdf
https://ieefa.org/wp-content/uploads/2019/03/IEEFA-India_Pumped-Hydro-Storage_Mar-2019.pdf
https://shaktifoundation.in/wp-content/uploads/2018/08/Factors-influencing-uptake-of-EE-initiatives-by-Indian-MSMEs.pdf
https://shaktifoundation.in/wp-content/uploads/2018/08/Factors-influencing-uptake-of-EE-initiatives-by-Indian-MSMEs.pdf
https://shaktifoundation.in/wp-content/uploads/2018/08/Factors-influencing-uptake-of-EE-initiatives-by-Indian-MSMEs.pdf
https://shaktifoundation.in/wp-content/uploads/2018/08/Factors-influencing-uptake-of-EE-initiatives-by-Indian-MSMEs.pdf
https://cea.nic.in/dashboard/?lang=en
https://cea.nic.in/dashboard/?lang=en
https://cleantechnica.com/2019/01/14/india-plans-40-gigawatts-of-solar-wind-auctions-every-year-till
https://cleantechnica.com/2019/01/14/india-plans-40-gigawatts-of-solar-wind-auctions-every-year-till
https://cleantechnica.com/2019/01/14/india-plans-40-gigawatts-of-solar-wind-auctions-every-year-till
https://climateactiontracker.org/documents/832/CAT_2020-12-09_Report_DecarbonisingIndianTransportSec
https://climateactiontracker.org/documents/832/CAT_2020-12-09_Report_DecarbonisingIndianTransportSec
https://climateactiontracker.org/documents/832/CAT_2020-12-09_Report_DecarbonisingIndianTransportSec
https://www.climateinvestmentfunds.org/sites/cif_enc/files/knowledge-documents/rooftop_solar_pv_in_i
https://www.climateinvestmentfunds.org/sites/cif_enc/files/knowledge-documents/rooftop_solar_pv_in_i
https://www.climateinvestmentfunds.org/sites/cif_enc/files/knowledge-documents/rooftop_solar_pv_in_i
https://www.climateinvestmentfunds.org/sites/cif_enc/files/knowledge-documents/rooftop_solar_pv_in_i
https://cdn.cseindia.org/userfiles/On-the-road-to-OP26-factsheet.pdf.
https://cdn.cseindia.org/userfiles/On-the-road-to-OP26-factsheet.pdf.
https://cprindia.org/wp-content/uploads/2021/12/Dubash-Pillai-and-Bhatia_Policy-Brief_Building-a-Cli
https://cprindia.org/wp-content/uploads/2021/12/Dubash-Pillai-and-Bhatia_Policy-Brief_Building-a-Cli
https://cprindia.org/wp-content/uploads/2021/12/Dubash-Pillai-and-Bhatia_Policy-Brief_Building-a-Cli
https://cprindia.org/wp-content/uploads/2021/12/Dubash-Pillai-and-Bhatia_Policy-Brief_Building-a-Cli
https://www.prayaspune.org/peg/publications/item/313-data-gaps-in-india-s-energy-sector.html
https://www.prayaspune.org/peg/publications/item/313-data-gaps-in-india-s-energy-sector.html


CENTRE FOR POLICY RESEARCH16

Energy Innovation. 2021. “India Energy Policy Simulator.” 
2021. https://india.energypolicy.solutions.

ETEnergyWorld. 2021. “OPINION: How India can 
accelerate Pumped Hydro Storage for a clean energy 
future.” Economic Times, July 6. https://energy.
economictimes.indiatimes.com/news/power/opinion-
how-india-can-accelerate-pumped-hydro-storage-for-a-
clean-energy-future/84178059

Gokarakonda, Sriraj, Shritu Shrestha, Pratibha Ruth 
Caleb, Vaibhav Rathi, Rohan Jain, Stefan Thomas, Kilian 
Topp, and Zeenat Niazi. 2019. “Decoupling in India’s 
building construction sector: trends, technologies and 
policies.” Building Research & Information 47(1): 91-107.

Gupta, Dipti, Frederic Ghersi, Saritha S. Vishwanathan, 
and Amit Garg. 2020. “Macroeconomic Assessment of 
India’s Development and Mitigation Pathways.” Climate 
Policy 20 (7): 779–99. https://doi.org/10.1080/14693062.
2019.1648235.

Gupta, Surojit. 2022. “Lowest ever prices in e-buses 
tender: CESL.” Times of India, April 27, 2022. https://
timesofindia.indiatimes.com/india/lowest-ever-
prices-in-e-buses-tender-cesl/articleshow/91112542.
cms?pcode=461

Gulia, Jyoti, Ginni Banga, and Vibhuti Garg. 2021. 
“Banking Restrictions on Renewable Energy Projects 
in India: Impact on Open-Access Market.” Institute for 
Energy Economics & Financial Analysis. December 2021. 
https://ieefa.org/wp-content/uploads/2021/12/Banking-
Restrictions-on-Renewable-Energy-Projects-in-India_
December-2021.pdf

Graham, Peter and Rajan Rawal. 2019. “Achieving 
the 2°C goal: the potential of India’s building sector.” 
Building Research & Information 47:1, 108-122, DOI: 
10.1080/09613218.2018.1495803

Hall, Will, Thomas Spencer, and Sachin Kumar. 2020. 
“Towards a Low Carbon Steel Sector: Overview of the 
Changing Market, Technology and Policy Context for 
Indian Steel.” New Delhi: The Energy and Resources 
Institute (TERI). https://shaktifoundation.in/wp-content/
uploads/2020/01/Towards-a-Low-Carbon-Steel-Sector-
Report.pdf

ICCT. 2021. “Battery capacity needed to power electric 
vehicles in India from 2020 to 2035.” Pramoda Gode, 
Georg Bieker, and Anup Bandivadekar. International 
Council on Clean Transportation. Working Paper. 2021. 
February http://www.indiaenvironmentportal.org.in/files/
file/Battery%20capacity%20ev%20india.pdf

IEA. 2021. India Energy Outlook 2021. International 
Energy Agency. https://doi.org/10.1787/ec2fd78d-en.

IEA. 2019. Material efficiency in clean energy transitions. 
March 2019. https://iea.blob.core.windows.net/
assets/52cb5782-b6ed-4757-809f-928fd6c3384d/
Material_Efficiency_in_Clean_Energy_Transitions.pdf

IEA and NITI Aayog. 2021. Renewables Integration 
in India 2021. International Energy Agency and 
NITI Aayog. https://iea.blob.core.windows.net/
assets/7b6bf9e6-4d69-466c-8069-bdd26b3e9ed1/
RenewablesIntegrationinIndia2021

Itkelwar, S., Tewari, D., Natarajan, B., Kumar, S. 2020. 
“Residential Energy Data Management.” Alliance for an 
Energy Efficient Economy. https://shaktifoundation.in/
wp-content/uploads/2020/10/Residential-EDM-White-
Paper.pdf

Jaiswal, Anjali. 2019. “The Road from Paris: Progress on 
India’s Climate Pledge.” NRDC (blog). December 2019. 
https://www.nrdc.org/experts/anjali-jaiswal/road-paris-
indias-advancement-its-climate-pled.

Khosla, Radhika, Miranda, N.D., Trotter, P.A. et al. 2021a. 
“Cooling for sustainable development.” Nat Sustain 4, 
201–208. https://doi.org/10.1038/s41893-020-00627-w

Khosla, Radhika, Anna Agarwal, Neelanjan Sircar, and 
Deepaboli Chatterjee. 2021. “The what, why, and how 
of changing cooling energy consumption in India’s 
urban households.” Environmental Research Letters 16(4): 
044035.

Khosla, Radhika and Kathryn B. Janda. 2019. “India’s 
building stock: towards energy and climate change 
solutions.” Building Research & Information, 47:1, 1-7, 
DOI: 10.1080/09613218.2019.1522482

Kuldeep, Neeraj, Madhura Joshi, Akanksha Tyagi, Tanmay 
Bishnoi, Sameer Kwatra, Anjali Jaiswal, and Praveen 
Saxena. 2019. “Powering Jobs Growth with Green 
Energy.” Council on Energy, Environment and Water, 
Natural Resources Defense Council, and Skill Council for 
Green Jobs. https://www.nrdc.org/sites/default/files/jobs-
growth-green-energy.pdf

Malaviya, Sumedha and Kunal Shankar. 2021. “Ensuring a 
Carbon-Free Expansion of Indian Cities.” World Resources 
Institute (blog). https://wri-india.org/blog/ensuring-
carbon-free-expansion-indian-cities

Mastrucci, Alessio and Narasimha D. Rao. 2019. 
“Bridging India’s housing gap: lowering costs and CO2 
emissions.” Building Research and Information 47(1): 
8-23. 10.1080/09613218.2018.1483634

https://india.energypolicy.solutions.
https://energy.economictimes.indiatimes.com/news/power/opinion-how-india-can-accelerate-pumped-hydro
https://energy.economictimes.indiatimes.com/news/power/opinion-how-india-can-accelerate-pumped-hydro
https://energy.economictimes.indiatimes.com/news/power/opinion-how-india-can-accelerate-pumped-hydro
https://energy.economictimes.indiatimes.com/news/power/opinion-how-india-can-accelerate-pumped-hydro
https://doi.org/10.1080/14693062.2019.1648235.
https://doi.org/10.1080/14693062.2019.1648235.
https://timesofindia.indiatimes.com/india/lowest-ever-prices-in-e-buses-tender-cesl/articleshow/9111
https://timesofindia.indiatimes.com/india/lowest-ever-prices-in-e-buses-tender-cesl/articleshow/9111
https://timesofindia.indiatimes.com/india/lowest-ever-prices-in-e-buses-tender-cesl/articleshow/9111
https://timesofindia.indiatimes.com/india/lowest-ever-prices-in-e-buses-tender-cesl/articleshow/9111
https://ieefa.org/wp-content/uploads/2021/12/Banking-Restrictions-on-Renewable-Energy-Projects-in-In
https://ieefa.org/wp-content/uploads/2021/12/Banking-Restrictions-on-Renewable-Energy-Projects-in-In
https://ieefa.org/wp-content/uploads/2021/12/Banking-Restrictions-on-Renewable-Energy-Projects-in-In
https://shaktifoundation.in/wp-content/uploads/2020/01/Towards-a-Low-Carbon-Steel-Sector-Report.pdf
https://shaktifoundation.in/wp-content/uploads/2020/01/Towards-a-Low-Carbon-Steel-Sector-Report.pdf
https://shaktifoundation.in/wp-content/uploads/2020/01/Towards-a-Low-Carbon-Steel-Sector-Report.pdf
http://www.indiaenvironmentportal.org.in/files/file/Battery%20capacity%20ev%20india.pdf
http://www.indiaenvironmentportal.org.in/files/file/Battery%20capacity%20ev%20india.pdf
https://doi.org/10.1787/ec2fd78d-en.
https://iea.blob.core.windows.net/assets/52cb5782-b6ed-4757-809f-928fd6c3384d/Material_Efficiency_in
https://iea.blob.core.windows.net/assets/52cb5782-b6ed-4757-809f-928fd6c3384d/Material_Efficiency_in
https://iea.blob.core.windows.net/assets/52cb5782-b6ed-4757-809f-928fd6c3384d/Material_Efficiency_in
https://iea.blob.core.windows.net/assets/7b6bf9e6-4d69-466c-8069-bdd26b3e9ed1/RenewablesIntegrationi
https://iea.blob.core.windows.net/assets/7b6bf9e6-4d69-466c-8069-bdd26b3e9ed1/RenewablesIntegrationi
https://iea.blob.core.windows.net/assets/7b6bf9e6-4d69-466c-8069-bdd26b3e9ed1/RenewablesIntegrationi
https://shaktifoundation.in/wp-content/uploads/2020/10/Residential-EDM-White-Paper.pdf
https://shaktifoundation.in/wp-content/uploads/2020/10/Residential-EDM-White-Paper.pdf
https://shaktifoundation.in/wp-content/uploads/2020/10/Residential-EDM-White-Paper.pdf
https://www.nrdc.org/experts/anjali-jaiswal/road-paris-indias-advancement-its-climate-pled.
https://www.nrdc.org/experts/anjali-jaiswal/road-paris-indias-advancement-its-climate-pled.
https://doi.org/10.1038/s41893-020-00627-w
https://www.nrdc.org/sites/default/files/jobs-growth-green-energy.pdf
https://www.nrdc.org/sites/default/files/jobs-growth-green-energy.pdf
https://wri-india.org/blog/ensuring-carbon-free-expansion-indian-cities
https://wri-india.org/blog/ensuring-carbon-free-expansion-indian-cities


REALISING INDIA’S EMISSIONS INTENSITY PLEDGE 17

Ministry of Power. 2021. “Waiver of inter-state 
transmission charges on transmission of the electricity 
generated from solar and wind sources of energy – 
Amendment thereof.” No. 23/12/2016-R&R-Part(1) 
[239444]. June 21, 2021. https://powermin.gov.in/
sites/default/files/Waiver_of_inter_state_transmission_
charges_Order_dated_21_June_2021.pdf 

Mitra, Apurba, Chirag Gajjar, and Ulka Kelkar. 2021. 
“COP26: Unpacking India’s Major New Climate Targets.” 
WRI India (blog). November 2, 2021. https://www.wri-
india.org/blog/cop26-unpacking-india%E2%80%99s-
major-new-climate-targets.

MoEFCC. 2021. “India: Third Biennial Update Report to 
The United Nations Framework Convention on Climate 
Change.” https://unfccc.int/sites/default/files/resource/
INDIA_%20BUR-3_20.02.2021_High.pdf.

MoSPI. n.d. “Back-Series of National Accounts (Base 
2011-12).” Ministry of Statistics and Programme 
Implementation. Accessed January 4, 2022a. https://
mospi.gov.in/web/mospi/reports-publications/-/reports/
view/templateOne/6405?q=RPCAT.

MoSPI. n.d. “National Accounts Statistics 2021.” 
Ministry of Statistics and Programme Implementation. 
Accessed January 13, 2022b. https://mospi.gov.in/
web/mospi/reports-publications/-/reports/view/
templateFive/22001?q=RPCAT.

MoPNG. 2017. Constitution of Steering Committee to 
develop and monitor norms for economic usage of diesel/
fuel for various tractors. M-13021 (22)/3/2017-LPG-PNG-
17212(e). http://petroleum.nic.in/sites/default/files/
Cons_of_Steering_Com_tractors.pdf  

NITI Aayog. n.d. “Strengthening India’s Energy Data 
Management System.” Based on the report by Prayas 
(Energy Group), India and Pacific Northwest National 
Laboratory, USA. https://www.niti.gov.in/sites/default/
files/energy/Strengthening-Energy-Data-Management-
in-India-1.pdf

Oak, Hena, and Sangeeta Bansal. 2019. “Effect of 
Perform-Achieve-Trade policy on energy efficiency of 
Indian industries.” SSRN 3412317. https://papers.ssrn.
com/sol3/papers.cfm?abstract_id=3412317

Office of the Principal Scientific Adviser to the 
Government of India. 2014. “Report on Opportunities 
For Green Chemistry Initiatives: Pulp And Paper 
Industry.” https://static.psa.gov.in/psa-prod/publication/
Report_on_Opportunities_for_Green_Chemistry_
Initiatives_in_Pulp_Paper_Industry_India.pdf

Pal, P. and W. Hall. 2021. Potential for Electrifying Indian 
MSMEs. New Delhi: The Energy and Resources Institute. 
The Energy and Resources Institute. Policy Brief. July 
9, 2021. https://www.teriin.org/policy-brief/potential-
electrifying-indian-msmes

PTI. 2010. “New govt buildings to comply with green 
rating norms.” Economic Times, January 4, 2010. 
https://economictimes.indiatimes.com/policy/new-
govt-buildings-to-comply-with-green-rating-norms/
articleshow/5409618.cms

Pavarini, Claudia. 2020. “India is going to need more 
battery storage than any other country for its ambitious 
renewables push.” International Energy Agency, 23 
January 2020. https://www.iea.org/commentaries/india-
is-going-to-need-more-battery-storage-than-any-other-
country-for-its-ambitious-renewables-push

PIB. 2020. “BEE Notifies New Energy Performance 
Standards for Air Conditioners, All Room Air Conditioners 
to have Default Temperature Setting of 24 Degrees 
Celsius from Jan 1, 2020.” January 6, 2020. https://pib.
gov.in/PressReleasePage.aspx?PRID=1598508

PIB. 2022. “Allotment made for 50 GWh of battery 
capacity to 4 successful bidders for incentive under 
(PLI) Scheme for Advanced Chemistry Cell (ACC) 
Battery Storage.” March 24, 2022. https://pib.gov.in/
PressReleasePage.aspx?PRID=1809037

PIB. 2022. “NITI Aayog Releases Draft Battery 
Swapping Policy for Stakeholder Comments.” April 
21, 2022. https://pib.gov.in/PressReleaseIframePage.
aspx?PRID=1818569

PTI. 2014. “New GDP Data with 2011-12 as Base Year 
in January 2015.” The Indian Express, November 2, 
2014. https://indianexpress.com/article/business/
economy/new-gdp-data-with-2011-12-as-base-year-in-
january-2015/.

Sinha, Anamika. 2022. “Energy transition to create 
3.2 million jobs by 2050, says Bhagwanth Khuba.” The 
Financial Express, March 22. https://www.msn.com/en-in/
news/other/energy-transition-to-create-32-million-jobs-
by-2050-says-bhagwanth-khuba/ar-AAVlVrI

Subramanian, Kapil. 2019. “Climate Emergency CoP 
25: India Must Release Its 2005 Baseline Emissions 
Data.” Down to Earth, December 13, 2019. https://www.
downtoearth.org.in/news/climate-change/climate-
emergency-cop-25-india-must-release-its-2005-baseline-
emissions-data-68429.

https://powermin.gov.in/sites/default/files/Waiver_of_inter_state_transmission_charges_Order_dated_2
https://powermin.gov.in/sites/default/files/Waiver_of_inter_state_transmission_charges_Order_dated_2
https://powermin.gov.in/sites/default/files/Waiver_of_inter_state_transmission_charges_Order_dated_2
https://www.wri-india.org/blog/cop26-unpacking-india%E2%80%99s-major-new-climate-targets.
https://www.wri-india.org/blog/cop26-unpacking-india%E2%80%99s-major-new-climate-targets.
https://www.wri-india.org/blog/cop26-unpacking-india%E2%80%99s-major-new-climate-targets.
https://unfccc.int/sites/default/files/resource/INDIA_%20BUR-3_20.02.2021_High.pdf.
https://unfccc.int/sites/default/files/resource/INDIA_%20BUR-3_20.02.2021_High.pdf.
https://mospi.gov.in/web/mospi/reports-publications/-/reports/view/templateOne/6405?q=RPCAT.
https://mospi.gov.in/web/mospi/reports-publications/-/reports/view/templateOne/6405?q=RPCAT.
https://mospi.gov.in/web/mospi/reports-publications/-/reports/view/templateOne/6405?q=RPCAT.
https://mospi.gov.in/web/mospi/reports-publications/-/reports/view/templateFive/22001?q=RPCAT.
https://mospi.gov.in/web/mospi/reports-publications/-/reports/view/templateFive/22001?q=RPCAT.
https://mospi.gov.in/web/mospi/reports-publications/-/reports/view/templateFive/22001?q=RPCAT.
http://petroleum.nic.in/sites/default/files/Cons_of_Steering_Com_tractors.pdf 
http://petroleum.nic.in/sites/default/files/Cons_of_Steering_Com_tractors.pdf 
https://www.niti.gov.in/sites/default/files/energy/Strengthening-Energy-Data-Management-in-India-1.p
https://www.niti.gov.in/sites/default/files/energy/Strengthening-Energy-Data-Management-in-India-1.p
https://www.niti.gov.in/sites/default/files/energy/Strengthening-Energy-Data-Management-in-India-1.p
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3412317
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3412317
https://static.psa.gov.in/psa-prod/publication/Report_on_Opportunities_for_Green_Chemistry_Initiativ
https://static.psa.gov.in/psa-prod/publication/Report_on_Opportunities_for_Green_Chemistry_Initiativ
https://static.psa.gov.in/psa-prod/publication/Report_on_Opportunities_for_Green_Chemistry_Initiativ
https://www.teriin.org/policy-brief/potential-electrifying-indian-msmes
https://www.teriin.org/policy-brief/potential-electrifying-indian-msmes
https://economictimes.indiatimes.com/policy/new-govt-buildings-to-comply-with-green-rating-norms/art
https://economictimes.indiatimes.com/policy/new-govt-buildings-to-comply-with-green-rating-norms/art
https://economictimes.indiatimes.com/policy/new-govt-buildings-to-comply-with-green-rating-norms/art
https://www.iea.org/commentaries/india-is-going-to-need-more-battery-storage-than-any-other-country-
https://www.iea.org/commentaries/india-is-going-to-need-more-battery-storage-than-any-other-country-
https://www.iea.org/commentaries/india-is-going-to-need-more-battery-storage-than-any-other-country-
https://pib.gov.in/PressReleasePage.aspx?PRID=1598508
https://pib.gov.in/PressReleasePage.aspx?PRID=1598508
https://pib.gov.in/PressReleasePage.aspx?PRID=1809037
https://pib.gov.in/PressReleasePage.aspx?PRID=1809037
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1818569
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1818569
https://indianexpress.com/article/business/economy/new-gdp-data-with-2011-12-as-base-year-in-january
https://indianexpress.com/article/business/economy/new-gdp-data-with-2011-12-as-base-year-in-january
https://indianexpress.com/article/business/economy/new-gdp-data-with-2011-12-as-base-year-in-january
https://www.msn.com/en-in/news/other/energy-transition-to-create-32-million-jobs-by-2050-says-bhagwa
https://www.msn.com/en-in/news/other/energy-transition-to-create-32-million-jobs-by-2050-says-bhagwa
https://www.msn.com/en-in/news/other/energy-transition-to-create-32-million-jobs-by-2050-says-bhagwa
https://www.downtoearth.org.in/news/climate-change/climate-emergency-cop-25-india-must-release-its-2
https://www.downtoearth.org.in/news/climate-change/climate-emergency-cop-25-india-must-release-its-2
https://www.downtoearth.org.in/news/climate-change/climate-emergency-cop-25-india-must-release-its-2
https://www.downtoearth.org.in/news/climate-change/climate-emergency-cop-25-india-must-release-its-2


CENTRE FOR POLICY RESEARCH18

Shah, Kashish. 2021. “Battery Storage and Green 
Hydrogen: The Next Chapter in India’s Clean Energy 
Story: A Discussion of Promising Developments in Utility-
Scale Batteries and Green Hydrogen.” Institute for Energy 
Economics and Financial Analysis. October 2021. https://
ieefa.org/wp-content/uploads/2021/10/Battery-Storage-
and-Green-Hydrogen_Next-Chapter-in-Indias-Clean-
Energy-Story_October-2021.pdf

Sharma, Yogima Seth. 2022. “PLI scheme 
draws investment of ₹2.34 lakh crore in 14 
sectors.” Economic Times, April 21, 2022. https://
economictimes.indiatimes.com/news/economy/
policy/pli-scheme-draws-investment-of-2-34-lakh-
crore-in-14-sectors/articleshow/90968836.cms?utm_
source=contentofinterest&utm_medium=text&utm_
campaign=cppst

Swain, Ashwini, and Navroz K. Dubash. 2021. “Making 
Sense of India’s Power-Backed Climate Pledge.” 
Environmentality (blog). November 3, 2021. https://
environmentality.cprindia.org/blog/making-sense-of-
indias-power-backed-climate-pledge.

TERI. 2021. “Decarbonization of Transport Sector In 
India: Present Status and Future Pathways.” https://www.
teriin.org/sites/default/files/files/Decarbonization_of_
Transport%20Sector_in_India.pdf

TERI and Shell. 2021. “India: Transforming to a Net-Zero 
Emissions Energy System.” https://www.teriin.org/sites/
default/files/2021-03/India_Transforming_to_a_net-zero_
emissions_energy_system.pdf.

TERI, CSTEP, CEEW, IRADe and PNNL. 2019. “Comparison 
of Decarbonisation Strategies for India’s Land 
Transport Sector: An Inter Model Assessment.” New 
Delhi: TERI. https://shaktifoundation.in/wp-content/
uploads/2019/11/Intermodel-Study_Final-Report.pdf

Vishwanathan, Saritha S., Panagiotis Fragkos, Kostas 
Fragkiadakis, Leonidas Paroussos & Amit Garg. 2019. 
“Energy system transitions and macroeconomic 
assessment of the Indian building sector.” Building 
Research & Information, 47:1, 38-55, DOI: 
10.1080/09613218.2018.1516059

WBG. n.d. “CO2 Emissions (Kt) | Data.” The World Bank. 
Accessed January 13, 2022a. https://data.worldbank.org/
indicator/EN.ATM.CO2E.KT.

———. n.d. “GDP (Constant 2015 US$) | Data.” The 
World Bank. Accessed January 13, 2022b. https://data.
worldbank.org/indicator/NY.GDP.MKTP.KD.

UN-DESA (United Nations Department of Economic 
and Social Affairs). System of Environmental-Economic 
Accounting for Energy. Studies in Methods. Series F No. 
116 ST/ESA/STAT/SER.F/116. https://seea.un.org/sites/
seea.un.org/files/documents/seea-energy_final_web.pdf

https://ieefa.org/wp-content/uploads/2021/10/Battery-Storage-and-Green-Hydrogen_Next-Chapter-in-Indi
https://ieefa.org/wp-content/uploads/2021/10/Battery-Storage-and-Green-Hydrogen_Next-Chapter-in-Indi
https://ieefa.org/wp-content/uploads/2021/10/Battery-Storage-and-Green-Hydrogen_Next-Chapter-in-Indi
https://ieefa.org/wp-content/uploads/2021/10/Battery-Storage-and-Green-Hydrogen_Next-Chapter-in-Indi
https://economictimes.indiatimes.com/news/economy/policy/pli-scheme-draws-investment-of-2-34-lakh-cr
https://economictimes.indiatimes.com/news/economy/policy/pli-scheme-draws-investment-of-2-34-lakh-cr
https://economictimes.indiatimes.com/news/economy/policy/pli-scheme-draws-investment-of-2-34-lakh-cr
https://economictimes.indiatimes.com/news/economy/policy/pli-scheme-draws-investment-of-2-34-lakh-cr
https://economictimes.indiatimes.com/news/economy/policy/pli-scheme-draws-investment-of-2-34-lakh-cr
https://economictimes.indiatimes.com/news/economy/policy/pli-scheme-draws-investment-of-2-34-lakh-cr
https://environmentality.cprindia.org/blog/making-sense-of-indias-power-backed-climate-pledge.
https://environmentality.cprindia.org/blog/making-sense-of-indias-power-backed-climate-pledge.
https://environmentality.cprindia.org/blog/making-sense-of-indias-power-backed-climate-pledge.
https://www.teriin.org/sites/default/files/files/Decarbonization_of_Transport%20Sector_in_India.pdf
https://www.teriin.org/sites/default/files/files/Decarbonization_of_Transport%20Sector_in_India.pdf
https://www.teriin.org/sites/default/files/files/Decarbonization_of_Transport%20Sector_in_India.pdf
https://www.teriin.org/sites/default/files/2021-03/India_Transforming_to_a_net-zero_emissions_energy
https://www.teriin.org/sites/default/files/2021-03/India_Transforming_to_a_net-zero_emissions_energy
https://www.teriin.org/sites/default/files/2021-03/India_Transforming_to_a_net-zero_emissions_energy
https://shaktifoundation.in/wp-content/uploads/2019/11/Intermodel-Study_Final-Report.pdf
https://shaktifoundation.in/wp-content/uploads/2019/11/Intermodel-Study_Final-Report.pdf
https://data.worldbank.org/indicator/EN.ATM.CO2E.KT.
https://data.worldbank.org/indicator/EN.ATM.CO2E.KT.
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.
https://seea.un.org/sites/seea.un.org/files/documents/seea-energy_final_web.pdf
https://seea.un.org/sites/seea.un.org/files/documents/seea-energy_final_web.pdf




ACKNOWLEDGEMENTS

This report has been prepared by the Centre for Policy 
Research under the UK-India Economic Collaboration 
Programme funded by the British High Commission, 
New Delhi.

The authors are deeply appreciative of all the 
participants in the consultations, from the union 
government, state governments, private sector, 
academia, and others who shared their knowledge and 
insights generously and without whom this work would 
not have been possible. They would also like to thank 
their counterparts at the British High Commission, 
New Delhi for their valuable feedback and suggestions.

The report was designed by Ms. Sristi Bhatt.

ABOUT THE PROJECT

India’s continued economic growth and progress is 
integral to the bilateral relationship it shares with 
the United Kingdom, especially as the two explore 
deeper economic cooperation in finance and trade. 
The India-UK 2030 roadmap reaffirms this and 
outlines critical reform areas that will not only provide 
better opportunities for people in both countries, 
but also strengthen their partnership. In this context, 
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mutual experience and suggest actions to chart more 
sustainable growth trajectories.


