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The Paris agreement is expected 
to determine the global emissions 
trajectory from 2020 to 2030, and 
the preceding negotiations offer 
governments a critical opportunity
to craft a broad, balanced and 
durable agreement, strengthening 
the international climate effort.
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Introduction

Setting the context
In December, government representatives from 195 
countries will meet in Paris to agree on how to tackle 
climate change. The agreement is expected to have far-
reaching implications, affecting energy, transport, industry, 
buildings and finance. The outcome of the negotiations 
can have a huge impact on investment decisions made by 
companies and consumers’ spending decisions.

Though absolute emissions continue to rise, many 
countries are making progress towards decarbonising their 
economies. The carbon intensity of the global economy has 
fallen, on an average, by 1.3% for every year since 2000, 
driven by energy efficiency improvements and the shift to 
less carbon-intense service sectors. Yet, a large gap remains 
between current progress and what is needed to meet the 
IPCC 2°C carbon budget. A concerted effort grounded in 
cooperation between all participating countries is required 
to achieve this target.

On the BAU trajectory of 1.3% (2000–14), the 2°C carbon 
budget will run out in 2036, with projected emissions 
growth following the IPCC’s 4°C scenario. The annual 
decarbonisation rate now required to limit warming to 
2°C has risen again to its highest ever level, 6.3%. This is 
despite the growth of coal in the energy mix from 25% 
to 30% over that period. Latest available data suggests a 
turning point: carbon intensity fell by 2.7%, the steepest 
decline on record. These may be the first signs of the 
uncoupling of emissions from economic growth.

In the lead-up to the Paris summit, governments have 
proposed a range of emissions targets with different 
baselines and target years that are disclosed in their INDCs. 

INDCs are already being translated into national 
regulations and will be key in unlocking the technology 
and investment needed to accelerate decarbonisation. 
As important as the pledges made for Paris are the 

mechanisms agreed upon to monitor performance and 
ratchet up decarbonisation targets to keep us within 2°C.

This report attempts to set the context for the upcoming 
negotiations in Paris and provide Indian parliamentarians 
with insights pertaining to the following key questions:

• What is science telling us?

• What is required to limit carbon emissions within the 
2°C target?

• What commitments have countries made to decarbonise 
their economies?

• What has been achieved so far?

• What is expected from the negotiations at COP 21 in 
Paris?

• What is the role of national targets and INDCs?

• What is India’s position at COP 21 and its approach to 
tackling climate change?

• What has India committed to in its INDC and how 
impactful is its commitment?

• What are the key challenges and opportunities for 
India?

• What can parliamentarians do to promote the 
decarbonisation of the Indian economy?

• What policies and initiatives has India proposed to 
tackle climate change?

Focussing on the power sector, the largest contributor of 
India’s carbon emissions, the report also analyses India’s 
commitments, challenges and its approach to decarbonise 
the economy.

It is over 20 years since the first climate change treaty was 
signed at the 1992 Rio Earth Summit, when countries 
agreed to limit their emissions of GHG. Nations will be 
working toward a new global climate change agreement 
later this year in Paris, and India has a crucial role to play in 
ensuring an equitable outcome.

The Paris agreement is expected to determine the global 
emissions trajectory from 2020 to 2030, and the preceding 
negotiations offer governments a critical opportunity 
to craft a broad, balanced and durable agreement, 
strengthening the international climate effort.

India aspires to play a formidable role at COP 21 by 
committing to reduce the emissions intensity of its GDP 
by 33–35% by 2030 (from 2005 levels) and to triple 
its renewable energy capacity by 2022. In addition, it 
is targeting to derive 40% of its power from non-fossil 
sources by 2030, and has proposed a broad range of 
policies, measures and initiatives aimed at accelerating 
the rate of decarbonisation of its economy and sustainable 
development. The recent declarations of the Government of 
India (GoI) represent a quantum shift in addressing climate 
change, starting with the scaling up of its renewable energy 
targets to the programme on smart cities, cleaning of rivers 
and the Swachh Bharat (‘Clean India’) Mission.

Crucially, a strong climate deal will help meet international 
development aims, which are at increasing risk from the 
impacts of rising global temperatures. It will also bring 
huge benefits to the natural environment by helping to 
avoid biodiversity loss and the degradation of ecosystems 
upon which we all depend. Additionally, eliminating 
poverty, improving health and building security are all 
outcomes linked to tackling climate change.

Final COP report (241115).indd   4 25/11/2015   10:25:13 AM



Decoding COP 21: Global commitments, Indian challenges 5

Rio to Paris

1992 UNFCCC is created in Rio de Janeiro during the international environmental treaty negotiated at UNCED, informally known as the Earth Summit.

1999 The 5th COP negotiates the Kyoto Protocol, setting targets for industrialised nations to reduce GHG emissions.

2005 The first treaty to limit GHG emissions, the Kyoto treaty, signed by major industrial nations except the US, comes into effect. 

2007 IPCC’s Fourth Assessment Report declares that humans cause global warming. The report warns that serious effects of warming have become evident, and that the cost of 
reducing emissions will be far less than that of the damage they will cause.

2008 NAPCC is launched in India.

2009 The Copenhagen Accord (COP 15) introduced the global goal of limiting warming to 2°C.

2010 The Expert Group on Low-Carbon Inclusive Growth is established in India.

2011 Renewable energy certificates trading commences in India.

2012 PAT—a market-based trading scheme to promote energy efficiency—is started in India.

2013 The NEMMP 2020 is launched in India.

September 2014 UN Secretary General Ban Ki-moon hosts a summit for heads of states and governments as well as leaders from business, finance and civil society, to catalyse action on 
climate change.

December 2014 UN climate negotiations: Ministers meet in December in Lima to discuss the post-2020 agreement and pre-2020 action.

2014 The National Adaptation Fund is instituted in India.

2015 The renewable energy target in India is enhanced to 175 GW by 2022.

Early 2015 Countries submit proposed plans on targets and contributions to the UN by March 2015. The plans are to be reviewed in advance of the Paris summit.

September 2015 The UN agreement on SDGs is issued.

October 2015 India declares its INDC and promises to reduce its carbon intensity by 33–35% by 2030 from 2005 levels.

December 2015 The Paris Climate Summit is to be held.

2015–2020 International action will proceed, including continuation of the Kyoto agreement, ratification of the Paris agreement and development of institutions.

2021 Formal date for implementation of the Paris agreement will be announced.

Table 1: International climate 
change negotiations: Key events
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Understanding the challenge

Key takeaways

• IPCC’s Fourth Assessment Report (2007):
 – ‘Warming of the climate system is unequivocal.’
 – ‘Most of the observed increase in global average 

temperatures since the mid-20th century is 
very likely due to the observed increase in 
anthropogenic greenhouse gas concentrations.’

• To prevent warming in excess of 2°C, the global 
economy now needs to cut its carbon intensity 
(tCO2/$m GDP) by 6.3% a year, every year from 
now until 2100. 
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Warming is indisputable and 
our influence is clear
There has been a steady increase in scientific 
understanding. Recent reports by IPCC show that the 
repercussions of human-induced changes to the climate are 
already evident, with significant effects on earth systems. 
The headline findings of IPCC’s Fourth Assessment Report 
(2007) were as follows: ‘Warming of the climate system 
is unequivocal’ and ‘[m]ost of the observed increase in 
global average temperatures since the mid-20th century is 
very likely due to the observed increase in anthropogenic 
greenhouse gas concentrations.’

IPCC published its Fifth Assessment Report in 2014, 
summarising the work of thousands of scientists across the 
world. It has highlighted the following concerns:

• Warming of the atmosphere and ocean system is 
evident. Many of the associated impacts, such as sea-
level change (among other metrics), have occurred 
since 1950 at unprecedented rates.

• It is extremely likely that human influence has been 
the dominant cause of observed warming since 1950, 
with the level of confidence having increased since the 
publication of the fourth report.

• IPCC has pointed out that the longer we wait to reduce 
our emissions, the more expensive the impact will 
become.

Concentrations of CO2 and other GHG are now higher 
than they have been for nearly a million years, long before 
human society began. The burning of fossil fuels is the main 
reason behind this increase. In other words, climate change 
is not a matter of belief.

FAR notes that there are five ‘reasons for concern’, each 
of which suggests impacts that are large and potentially 

irreversible, and costs that are significant. These 
include threats to unique systems such as coral reefs, 
extreme weather and large-scale singular events like the 
disintegration of the western Antarctic ice sheet, which will 
raise the sea level by 5 metre. Temperature changes in some 
regions are expected to be much greater than the average 
rate. Impacts on the poorest sections of all societies and 
poorest countries will be more significant than average. 
Even the cost of mitigation is likely to be much higher 
for some countries (fossil fuel exporters) than the global 
average.

IPCC has emphasised that emissions reduction is essential 
across every sector and geography. But, in addition to 
the consumption of fossil fuels, emissions from cement 
production and gas flaring get specific mention. As 
notable sources of emissions, the cement sector and 
flaring are likely to be a particular focus for efforts to 
reduce emissions. Key countries producing coal and oil 
are considered to be at risk of losing trade revenues under 
stringent mitigation policies, especially in the absence of 
CCS deployment.

How will climate change  
impact India?
Even today, climatic risks threaten lives, food security, 
health and well-being across many parts of India and South 
Asia. There are clear signs that the impacts of climate 
change are already being felt.

Vulnerability to potential impacts of climate change in India

• Warming occurred at a country scale and India has 
suffered more temperature extremes in recent years. 
The frequency of temperature extremes is likely to 
increase further in the future. Figure 4 highlights 
areas that are vulnerable to climate change based on 

an adaptive capacity index that includes monsoon 
dependency and dryness.

• Changing patterns of rainfall or melting snow and ice 
are altering freshwater systems, affecting the quantity 
and quality of water available in many regions of India. 
The map in Figure 2 shows that the semi-arid districts 
of India have the highest vulnerability and that regions 
such as the north-eastern districts have high run-off. It 
also shows areas which are prone to soil degradation 
and water scarcity.

• The effects of rising sea levels are already evident in 
parts of India. This will have consequences for coastal 
settlements as well as coastal economies, cultures and 
ecosystems.

• Low-lying, densely populated coastal areas in India are 
at increased risk of storm surges.

• Extreme events are expected to be more catastrophic 
in nature for people living in districts with poor 
infrastructure and rapid population growth. The map in 
Figure 3 shows the social factors that influence adaptive 
capacity. These are composite indicators representing 
the percentage of workers employed in agriculture, 
percentage of landless labourers in the agricultural 
workforce, human capital (as represented by literacy 
levels), gender discrimination (as measured by excess 
girl child mortality), and child mortality and fertility (as 
measured by female literacy rates).

• Climate-sensitive sectors such as agriculture and 
fisheries are affected by rising temperatures, rising sea 
levels and changing rainfall patterns (see Figure 2).

1.1. What is science telling us?
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Coping with global change: vulnerability and adaptation in Indian agriculture

Figure 2 Biophysical vulnerability

(as measured by excess girl child mortality), and child mortality and
fertility (as measured by female literacy rates). Figure 3 depicts the social
factors that influence adaptive capacity, referred to here as ‘social
vulnerability’. Areas with high social vulnerability include districts in
Punjab, Rajasthan, Haryana, Andhra Pradesh, Madhya Pradesh, Bihar,
and Uttar Pradesh. These states have relatively lower levels of social
development, with the exception of Andhra Pradesh, Haryana, and
Punjab, which are relatively better developed. Social vulnerability in these

Coping with global change: vulnerability and adaptation in Indian agriculture

10

three states may be influenced by high levels of gender discrimination,
high agricultural dependency, or a high percentage of landless labourers
in the agricultural workforce. It is interesting to note that the western
coast of India is characterized by relatively low social vulnerability.

Technological factors that influence adaptive capacity include
irrigation and infrastructure. Irrigation was measured by net irrigated
area as a percentage of net sown area, while infrastructure was measured
by the existing Infrastructure Development Index (CMIE 2000). This
index includes communication infrastructure, educational institutions,

Figure 3 Social vulnerability

13

Coping with global change: vulnerability and adaptation in Indian agriculture

index as defined by dryness and monsoon dependency and based on a
0.5° × 0.5° gridded dataset for 1961–90 developed by the Climatic
Research Unit of the University of East Anglia in UK (New, Hulme, and
Jones 1999). The sensitivity index was recalculated using the output from
the HadRM2 downscaled general circulation model (Turnpenny, Rossley,
Hulme, et al. 2002) to show potential shifts in regional climate sensitivity
resulting from climate change exposure (O’Brien, Leichenko, Kelkar,
et al. Forthcoming). The resulting climate vulnerability map (Figure 6)
illustrates the spatial distribution of vulnerability within India. It is

Figure 6 Climate change vulnerability

Figure 1: Biophysical vulnerability from 
climate change

Figure 2: Social vulnerability from  
climate change

Figure 3: Climate change vulnerability

Setting the 2°C goal

In science and policymaking, limiting the average global surface 
temperature increase of 2°C (3.6°F) over the pre-industrial average has, 
since the 1990s, been commonly regarded as an adequate means of 
avoiding dangerous climate change. The consensus among scientists and 
researchers suggests that the most serious consequences of global warming 
can be avoided if global average temperatures are prevented from rising by 
no more than 2°C (3.6°F) above pre-industrial levels.

Recent climate models indicate that this can be achieved if GHG 
concentrations do not rise above ~450 ppm CO2e by volume. At present, 
the concentrations of CO2 in the atmosphere are at ~397.64 ppm CO2e 
(September 2015, NOAA), indicating an urgent need to arrest their growth.
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Annual energy-related emissions 
by G20 need to reduce by one-
third by 2030 and just over half 
by 2050.
COP 21, to be held in Paris next month, is critical to ensure 
a collective agreement on targets that can realistically limit 
temperature increases within 2°C. A successful deal will be 
a set of emissions pledges that are adequate to maintain 
global temperature increases below 2°C. According to 
PwC’s analysis, to remain within the global carbon budget, 
annual energy-related emissions by G20 need to reduce by 
one-third by 2030 and just over half by 2050. Much of the 
debate in climate negotiations has centred on responsibility 
and how to share the burden between developed and 
developing countries, as defined in 1992 in UNFCCC. 
Despite the contentious issues around how the carbon 
budget is split,  
it is evident that both developed and developing economies 
must address the challenge of growing their economies  
while drastically curbing emissions.

The timelines are unforgiving, and IPCC has estimated that 
global emissions will need to peak around 2020 to meet 
a 2°C budget. This implies that emissions from developed 
economies need to be consistently falling, and that absolute 
emissions from major developing countries, including 
India, will also have to start declining from 2020 onwards. 
Reduction in carbon intensity measured in terms of tonnes 
of CO2 emissions per unit of GDP (tCO2/$m GDP) is the 
most commonly tracked metric for measuring the rate of 
decarbonisation.

1.2. The 20C challenge

According to PwC’s estimates, global carbon intensity 
fell by 2.7% in 2014, the steepest decline on record. The 
largest EU countries showed sharp reductions of over 7%, 
and the rest of EU seems to have performed well. Despite 
this improvement, the annual decarbonisation rate now 
required to limit warming to 2°C has risen again to 6.3%, 
as falling short of the required rate means there is more 
to do in subsequent years. By continuing on the average 
trajectory since 2000, the 2°C carbon budget will run out  
in 2036.

PwC | Low Carbon Economy Index 2015 | 5

Potential for optimism
PwC’s Low Carbon Economy Index has 
tracked the progress of the G20 economies 
against a 2°C global carbon budget for the 
past seven years. Throughout this period, 
we have seen economic growth closely 
coupled with growth in carbon emissions. 
The latest evidence from the 
Intergovernmental Panel on Climate 
Change (IPCC) fifth assessment report 
(AR5) reinforces the message that, 
without the rapid decoupling of GDP 
and emissions, climate change will 
present widespread threats to business 
and society. 

AR5 sets out four carbon budgets that 
correspond to different degrees of 
warming by the end of this century. The 
current consensus target by governments, 
convened under the UN Framework 

Convention on Climate Change 
(UNFCCC), is to limit the global average 
temperature increase to 2°C. The IPCC 
states that the physical impacts of more 
than 2°C of warming will be severe and 
in some cases irreversible. The IPCC’s 
two degrees scenario (known as 
RCP2.6) gives a two thirds chance of 
achieving that goal and assumes 
cumulative fossil fuel CO2 emissions 
between 2010 and 2100 of no more than 
270GtC (or around 990GtCO2). 

While all parties at the UNFCCC have 
committed to the goal of limiting 
warming to 2°C, implementation has 
fallen well short. The current trajectory 
is aligned with the IPCC’s highest 
emissions scenario which projects 
warming in the range of 3.7-4.8°C 
this century. 

Figure 1: Pathway to 2°C
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 Global carbon intensity fell by an 
average of 1.3% per year from 
2000 to 2014. At this rate the 2°C 
carbon budget will be spent by 2036. 

Average G20 INDCs
imply a decarbonisation
rate of 3% per year.

To stay within the 2°C 
global carbon budget
the decarbonisation rate 
needs to be 6.3% every 
year to 2100.

business as
usual

3%
a year

Paris
targets2°C

6.3%
a year

1.3%

Sources: BP, Energy Information Agency, World Bank, IMF, PwC data and analysis.

Notes: GDP is measured on a purchasing power parity (PPP) basis. The INDC pathway is an estimate 
of the decarbonisation rate needed to achieve the targets released by G20 countries. Where countries 
have not released a target their Copenhagen target is used. Turkey and Saudi Arabia are yet to set any 
form of target and are thus excluded. INDCs only cover the period to 2030, we extrapolate the trend in 
decarbonisation needed to meet the targets to 2100 for comparison.

In December 2015, all governments meet 
in Paris to try to agree a deal to avoid this 
outcome. PwC’s LCEI reviews progress 
made by countries since 2000. For the 
first time this year we have seen an 
apparent uncoupling of GDP and 
emissions. In 2014, energy related 
emissions increased by just 0.5%. Only in 
2009, at the peak of the global recession, 
have emissions grown by less this 
century. In contrast with 2009, 2014 saw 
robust GDP growth of 3.3%. Combined, 
this has meant we have seen the fastest 
annual fall in carbon intensity, 2.7%, 
since 2000. 

However, the increased decarbonisation 
rate seen in 2014 (2.7%) falls 
substantially short of what’s needed for 
2°C. To prevent warming in excess 
of 2°C the global economy now 
needs to cuts its carbon intensity 
by 6.3% a year, every year from 
now to 2100.Figure 4: Pathway to 2°C: PwC

Table 2: List of E7 and 
G7 countries 

The G7 and E7 group of countries (see Table 2) 
collectively contribute a bulk of the global carbon 
emissions and global wealth. Goldman Sachs has 
predicted that the E7 economies will grow larger than G7 
ones by 2020. Cooperation between these interdependent 
economies will be critical to combat climate change, 
both in terms of reducing their emissions to meet the 2°C 
budget and sharing resources and technology to mitigate 
and adapt to climate change.

E7 G7

China United States

Brazil Canada

Mexico United Kingdom

Russia France

Indonesia Germany

Turkey Japan

India Italy
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Global progress and commitments

Key takeaways

• IPCC has warned that the current trajectory will 
lead to warming estimated in the range of  
3.7–4.8°C over the 21st century.

• In 2014, for the first time, there was an apparent 
uncoupling of GDP and emissions as energy-
related emissions increased by just 0.5%, 
resulting in the fastest annual fall in carbon 
intensity—2.7%—since 2000. However, the 
increased decarbonisation rate is substantially 
short of what is needed for 2°C.

• Despite a relatively low carbon intensity of 268 
tCO2/$m GDP, at 8.2%, India saw the highest rate 
of change in energy-related emissions over a year 
from 2013 to 2014, and contributed the most to 
the increase in global emissions in 2014 due to 
high GDP growth.

• Countries have presented their INDCs in the 
lead-up to Paris and the sum of these pledges, if 
implemented, will take us to a 3°C scenario.

• Agreement at the global level is needed to ensure 
that countries’ pledged contributions add up 
to sufficient global action and a new post-2020 
global climate agreement is expected to be signed 
in Paris in December 2015.

• Since the current pledges fall short of the 2°C 
target, the Paris agreement needs to include 
a mechanism to review progress on tackling 
emissions and a ratchet mechanism to raise 
ambitions in future.
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IPCC has warned that the 
current trajectory will lead to 
warming in the range of 3.7–
4.8°C.
The current consensus target by governments, convened 
under UNFCCC, is to limit the global average temperature 
increase to 2°C. To meet this warming scenario, cumulative 
fossil fuel CO2 emissions between 2010 and 2100 need to be 
no more than 270 GtC (or around 990 GtCO2).

Though all governments at UNFCCC reiterated the goal of 
limiting warming to 2°C, implementation has fallen short 
of this goal. IPCC has warned that our current trajectory 
will lead to warming estimated in the range of 3.7–4.8°C 
over the 21st century. GHG emissions due to anthropogenic 
(human) activity are increasingly either causing climate 
change (global warming) or worsening climate change. 
IPCC anticipates severe adverse impacts on people and 
ecosystems through water stress, food security threats, 
coastal inundation, extreme weather events, ecosystem 
shifts and species extinction on land and sea. At the higher 
levels of warming, IPCC states that these impacts are likely 
to be pervasive, systemic and irreversible.

PwC’s LCEI1 calculates the rate of decarbonisation of the 
global economy that is needed to limit warming to 2°C. A 
decarbonised economy is an economy based on low carbon 
power sources that releases a minimal output of GHG 
emissions into the biosphere. 

2.1. Carbon intensity: Progress so far

LCEI (Table 3) reviews the progress made by countries 
since 2000. In 2014, there was an apparent uncoupling of 
GDP and emissions for the first time, with energy-related 
emissions increasing by just 0.5%. Only in 2009, at the peak 
of the global recession, did emissions register such a low 
increase in this century. In contrast with 2009, 2014 saw 
robust GDP growth of 3.3%. Taken together, this means 
that the fastest annual fall in carbon intensity—2.7%—
has occurred since 2000. However, the increased 
decarbonisation rate seen in 2014 (2.7%) falls substantially 
short of what is needed to achieve 2°C.

While 2014 saw a near doubling of the rate of 
decarbonisation achieved in 2013, it still fell short of the 
global target. Therefore, the rate required for 2°C has 
increased to 6.3%. This overall progress masks a wide 
variation in decarbonisation at the national level.

1. The analysis is based on the carbon budget estimated by IPCC for 2°C and the rate of decarbonisation as of 2015. Refer to the 
Annexure for PwC’s approach and the assumptions used to model LCEI.
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2014 is the first year in which more than one country 
achieved a rate of 6% or above, with five countries reaching 
this threshold (including the EU as a whole). The UK leads 
the index with a remarkable 10.9% decarbonisation. France 
was not far behind and actually reduced carbon emissions 
by slightly more than the UK, although it experienced 
slower GDP growth. Italy and Germany also posted very 
strong decarbonisation rates (see Table 3).

At the other end of the spectrum, carbon intensity actually 
rose in five countries: South Africa, India, Brazil, Saudi 
Arabia and Turkey (Table 3).

Despite a relatively low carbon intensity of 268 tCO2/$m 
GDP, at 8.2%, India saw the highest rate of change in 
energy-related emissions over a year (2013–2014), and 
contributed the most to the increase in global emissions 
in 2014 due to high GDP growth. This emissions rise was 
also driven by double-digit growth in the demand for 
coal at 11%, which now makes up 56% of India’s total 
energy demand. While the demand for renewable energy 
continues to grow, the rate of adoption is not fast enough 
to increase its share in the energy mix, which has remained 
fixed at 7% since 2011. As the fourth largest emitter and 
the economy with the fastest expected GDP growth in 
LCEI, how India manages its carbon intensity will play an 
important role in determining the world’s ability to limit 
warming to 2°C.

Table 3: PwC’s LCEI

Sources: BP, Energy Information Agency, World Bank, IMF, PwC data and analysis

Key: Top 5 Bottom 5

2013-2014 Trend this century

Country Change in 
carbon intensity  

2013 – 2014

Carbon 
intensity 

(tCO2/$m GDP) 
2014

Change in 
energy related 

emissions  
2013 – 2014

Real GDP 
growth (PPP) 
2013 – 2014

Annual average 
change in 

carbon intensity  
2000 – 2014

Annual average 
change in GDP 

2000 – 2014

World -2.7% 306 0.5% 3.3% -1.3% 3.7%

G7 -3.1% 266 -1.5% 1.6% -2.0% 1.4%

E7 -3.4% 378 1.8% 5.4% -1.1% 6.7%

UK -10.9% 173 -8.7% 2.6% -3.3% 1.7%

France -9.1% 124 -8.9% 0.2% -2.7% 1.1%

Italy -7.8% 151 -8.2% -0.4% -2.2% -0.1%

Germany -7.1% 201 -5.7% 1.6% -2.0% 1.0%

EU -6.7% 187 -5.4% 1.3% -2.4% 1.2%

China -6.0% 515 0.9% 7.4% -2.0% 9.8%

Australia -4.7% 342 -2.3% 2.5% -2.4% 3.0%

Mexico -3.5% 219 -1.5% 2.1% -0.2% 2.1%

Korea -3.1% 419 0.1% 3.3% -1.3% 4.0%

Japan -3.0% 273 -3.1% -0.1% -0.7% 0.7%

Canada -2.4% 366 0.1% 2.5% -1.7% 2.0%

Russia -2.2% 409 -1.6% 0.6% -3.6% 4.1%

Argentina -1.7% 191 -1.2% 0.5% -0.9% 3.6%

US -1.6% 317 0.8% 2.4% -2.3% 1.8%

Indonesia -1.4% 193 3.5% 5.0% -0.6% 5.4%

South Africa 0.2% 612 1.7% 1.5% -1.6% 3.1%

India 0.7% 268 8.2% 7.4% -1.4% 7.2%

Brazil 3.6% 155 3.8% 0.1% 0.0% 3.2%

Saudi Arabia 4.0% 386 7.6% 3.5% 0.0% 5.2%

Turkey 4.4% 224 7.4% 2.9% -0.6% 4.0%
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The sum of the pledges, if 
implemented, will take us to a  
3oC scenario.
The role of national targets and INDCs

The focus in Paris will be on INDCs, which are founded on 
a set of national emissions targets and financial pledges. 
Their specific content will determine whether the emissions 
reductions proposed by each country are collectively 
enough to keep warming within the 2°C limit by 2100.

INDCs are expected to include long-term, economy-wide 
emissions reduction targets as well as potential energy 
targets, policies and investments. The submission of 
INDCs is followed by an iterative process wherein the 
contributions will be added up and reviewed in light of 
their feasibility and aggregated impact in terms of the 

2.2. What has the world committed to?

reductions needed to achieve IPCC’s 2°C goal. INDCs will 
form the building blocks of the negotiated outcome at the 
UNFCCC COP 21 in Paris at the end of 2015.

Countries have agreed to limit warming to below 2°C. The 
focus of emissions reduction proposals submitted in INDCs 
in 2015 is for governments to put forward their proposed 
contributions to a ‘fair sharing’ of effort to move global 
emissions downward in the period 2020–2025–2030. Some 
countries have also presented long-term targets up to 2050. 
Further, countries have presented their INDCs in the lead-
up to Paris in many different ways (Table 4), with different 
approaches to setting baselines and targets.

The 2015 agreement will be different from previous 
ones. It marks a decisive transition from commitments to 
contributions. While earlier, the focus was on setting ‘top-
down’ targets to drive national action, the emphasis today 
has shifted. Individual countries have been asked to come 
forward with their own ambitions and plans for carbon 

reduction, which will comprise their INDCs. Agreement 
at the global level will be needed to ensure that countries’ 
pledged contributions add up to sufficient global action. 
Financial support will accordingly need to be provided for 
adaptation and the low carbon transition while ensuring 
transparency to enhance cooperation.

While a Paris deal will serve as the foundation of pledges 
from all countries, the UN process can then outline a time 
frame for countries to increase the ambition of pledges 
sealed in Paris, so that the numbers do eventually add up 
to what is required to meet the 2°C goal. But this model of 
deferred accelerated decarbonisation carries a significant 
risk of failure, especially as emissions reduction pledges for 
the period up to 2020, made by more than 90 countries, 
added together are—in the words of the UN—‘far from 
sufficient to close the emissions gap’. Current progress 
suggests that many countries are already falling short 
of their 2020 pledges. The world is currently on track 
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for warming of at least 3–4°C by 2100, which will have 
far-reaching consequences for food security, freshwater 
availability, and the frequency and intensity of storms. 
At this level of climate change, the efficacy of adaptation 
strategies will be severely limited.

Controlling climate change in the long term depends 
on cumulative emissions. Therefore, if less is done now, 
greater effort will be needed in the future.

Who is doing what?
PwC’s analysis,2 as a measure of ambition, looks at 
the difference between a country’s historic average 
decarbonisation rate—or BAU pathway—and what it needs 
to do to meet its target. It strips out the distortion that 
arises from how targets are presented (what baseline and 
target years) and focusses on the change in effort required. 
This allows for inferring the extent to which change is 
likely to happen in these countries, in terms of government 
policies, business practices and ways of living. 

Table 4: Summary of pledges

Country Pledges for 2020 Pledges for 2030 Pledges for 2050

China 40–45% carbon intensity below 2005 60–65% carbon intensity below 2005 Not disclosed

US 17% absolute below 2005 26–28% absolute below 2005 (by 2025) 83% absolute below 2005

EU 20-30% absolute below 1990 40% reduction below 1990 levels 80-95% below 1990 

India 20–25% carbon intensity below 2005 33–35% carbon intensity below 2005 Per capita emission to never exceed the  
developed world’s

Russia 15–25% absolute below 1990 25–30% absolute below 1990 50% absolute below 1990

Japan 25% absolute below 1990; revised to 3.8% reduction on 2005 levels 26% absolute below 2013 (18% absolute relative to 1990) Not disclosed

South Korea 30% below BAU (4% absolute below 2005) 37% below BAU Not disclosed

Canada 17% below 2005 30% below 2005 60–70% below 2006

South Africa 34% below BAU 42% below BAU by 2025 Not disclosed

Mexico 2% below 2000 25% below 2000 50% below 2000

Brazil 37% below BAU by 2025 43% below BAU Not disclosed

Australia 5–25% below 2000 26–28% below 2005 Not disclosed

Indonesia 26% below BAU 29% below BAU Not disclosed

Turkey Electricity emissions 7% below BAU 21% below BAU Not disclosed

Table 5 shows the calculated level of ambition for the 
major INDCs that were analysed. It is notable that three 
emerging economies top the table with the greatest 
ambition to decarbonise their economies. However, Mexico 
and Korea compared their targets to a baseline of projected 
emissions growth. The EU’s relatively modest ambition may 
be explained by its low carbon intensity, strong historic 
decarbonisation since 2000 and, perhaps, by the increasing 
scarcity of low-cost ways to reduce emissions.

2. The analysis of the national targets for the LCEI considers the full national GHG inventory and includes emissions from industrial process, fugitives (leaks from pipes), land use change and forestry. This 
is because some countries’ targets focus on actions to reduce emissions in those sectors.
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Table 5: Nation targets and ambitions: PwC

Figure 5: INDCs of emerging countries Figure 6: INDCs of developed economies

14 | Low Carbon Economy Index 2015 | PwC

Figures 5 and 6 show the historic and 
projected changes in carbon intensity of 
the major economies if they achieve their 
INDCs. Taken together, two aspects stand 
out. Firstly, although all countries 
(except Brazil and Russia) are 
moving in the right direction, the 
emerging economies, Australia 
and Canada are projected to have 
higher carbon intensities in 2030 
than the EU does today. Secondly, the 
EU, the US and Japan appear to be on 
track towards the global average carbon 
intensity needed in 2030 for 2°C. 
However, unless they do better than the 
global average, allowing developing 
countries to increase emissions in the near 
term, they will quickly use the poorest 
countries’ share of the carbon budget.
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Figure 5: Emerging economies INDCs

Figure 6: Developed economies INDCs

Notes for figures 5, 6 & 7: Target decarbonisation rates calculated from INDCs. Where target year is 
before 2030 we extrapolate to 2030 using the annual average emissions change needed to meet the 
target. Turkey and Saudi Arabia are not included in this analysis. 

Sources for figures 5, 6 & 7: UNFCCC national communications, government statistics, BP, Energy 
Information Agency, World Bank, IMF, PwC data and analysis.

The red diamond indicates where global average carbon intensity needs to be in 2030 to be on 
a 2°C pathway
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before 2030 we extrapolate to 2030 using the annual average emissions change needed to meet the 
target. Turkey and Saudi Arabia are not included in this analysis. 

Sources for figures 5, 6 & 7: UNFCCC national communications, government statistics, BP, Energy 
Information Agency, World Bank, IMF, PwC data and analysis.

The red diamond indicates where global average carbon intensity needs to be in 2030 to be on 
a 2°C pathway

14 | Low Carbon Economy Index 2015 | PwC

Figures 5 and 6 show the historic and 
projected changes in carbon intensity of 
the major economies if they achieve their 
INDCs. Taken together, two aspects stand 
out. Firstly, although all countries 
(except Brazil and Russia) are 
moving in the right direction, the 
emerging economies, Australia 
and Canada are projected to have 
higher carbon intensities in 2030 
than the EU does today. Secondly, the 
EU, the US and Japan appear to be on 
track towards the global average carbon 
intensity needed in 2030 for 2°C. 
However, unless they do better than the 
global average, allowing developing 
countries to increase emissions in the near 
term, they will quickly use the poorest 
countries’ share of the carbon budget.

0

India

Brazil

South Africa

China

Mexico

 200

 400

 600

 800

 1,000

 1,200

 1,400

2000 2005 2010 2015 2020 2025 2030

C
ar

b
o

n 
in

te
ns

ity
 (t

C
O

2/
$m

G
D

P
 2

01
4)

0

Canada

EU

US

Japan

Australia

 200

 400

 600

 800

 1,000

 1,200

2000 2005 2010 2015 2020 2025 2030

C
ar

b
o

n 
in

te
ns

ity
 (t

C
O

2/
$m

G
D

P
 2

01
4)

Figure 5: Emerging economies INDCs

Figure 6: Developed economies INDCs

Notes for figures 5, 6 & 7: Target decarbonisation rates calculated from INDCs. Where target year is 
before 2030 we extrapolate to 2030 using the annual average emissions change needed to meet the 
target. Turkey and Saudi Arabia are not included in this analysis. 

Sources for figures 5, 6 & 7: UNFCCC national communications, government statistics, BP, Energy 
Information Agency, World Bank, IMF, PwC data and analysis.
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Country Ambition Target annual 
decarbonisation 
rate 2015 – 2030

Business as usual 
decarbonisation 

2000 – 2014

Forecast annual 
GDP growth  
2015 – 2030

Forecast annual 
change in emissions 

to target  
2014 – 2030

South Africa 3.0% -4.5% -1.5% 3.8% -1.2%

Mexico 2.9% -3.8% -0.9% 4.0% 0.0%

Korea 2.8% -4.4% -1.6% 2.9% -1.6%

Canada 2.7% -3.9% -1.2% 2.2% -1.9%

Japan 2.6% -3.2% -0.6% 1.4% -1.8%

Australia 1.9% -4.4% -2.6% 2.8% -1.8%

US 1.8% -4.3% -2.6% 2.4% -2.0%

China 1.4% -3.5% -2.0% 4.6% 0.9%

India 0.7% -2.1% -1.4% 5.5% 3.3%

EU 0.5% -3.1% -2.6% 2.0% -1.2%

Brazil -1.1% -4.2% -5.2% 3.1% -1.2%

Russia -4.4% 0.6% -3.8% 2.0% 2.6%

Key:
Top 3 Bottom 3

Notes: Larget decarbonisation rates for 2015–2030 are calculated from INDCs. 
Ambition is the difference between the average decarbonisation rate since 2000 
(or BAU) and a country’s Paris pledge. Ambition = (BAU decarbonisation)-(target 
decarbonisation). Where the target year is before 2030, we extrapolate to 2030 
using the annual average emissions change needed to meet the target. Turkey 
and Saudi Arabia are not included in this analysis.

Sources: UNFCCC national communications, national government data, BP, 
Energy Information Agency, World Bank, IMF, PwC data and analysis.
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By the year 2100, the level of emissions produced following 
the INDC pathway is aligned with the IPCC’s scenario 
(known as RCP 4.5), which is expected to limit warming 
to 3°C. While the Paris targets may be a step change from 
BAU, they are clearly not in line with the 2°C goal. A 3°C 
world is one in which the IPCC projects severe climate 
impacts. 

Figure 7 presents PwC’s forecast for global carbon intensity 
and its components (GDP and emissions), under our 
BAU scenario and INDC scenario. This reveals a striking 
difference in the future path of emissions. Under a BAU 
scenario, the world’s inability to decouple economic growth 
from emissions means that emissions will continue to rise 
until 2030.
Figure 7: Global carbon intensity, GDP and emission growth forecast
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Figure 7 presents our forecast for global 
carbon intensity and its components 
(GDP and emissions), under our business 
as usual scenario and INDC scenario. 
This reveals a striking difference in the 
future path of emissions. Under a 
business as usual scenario the world’s 
inability to decouple economic growth 
from emissions means that emissions will 
continue to rise out to 2030. Our model 
predicts that by 2030 annual emissions 
will be 37% higher than 2014 levels, and 
almost 90% higher relative to 2000 
emissions. On that BAU pathway, we will 
spend the whole 2°C budget for this 
century over the next twenty one years. 

By contrast, if we assume that all 
countries follow a linear or direct 
pathway to reach their target, our INDC 
scenario shows that global emissions 
will peak in 2025. However, this peak is 
unlikely to occur in 2025 as emissions 
are expected to grow in emerging 
countries in the short term before a 
more rapid decline further out. Overall 
though, if countries achieve their Paris 
targets, 2030 annual emissions will be 
just 6% higher than 2014 levels and will 
have only increased by 46% relative to 
emissions in 2000. Overall, this means 
that if countries achieve their INDCs, 
annual emissions in 2030 could be 23% 
below the business as usual projections. 

More determination 
needed 
Our analysis of these national 
emission reduction pledges 
suggests that they will 
increase the annual 
decarbonisation rate to 3% – if 
they are achieved. This is a step 
change from the 1.3% average annual 
decarbonisation rate seen this 
century and would buy the world an 
additional four years, with the 2°C 
carbon budget running out in 2040. 
By 2100 the level of emissions 
produced following the INDC 
pathway is aligned with the IPCC’s 
scenario (known as RCP 4.5) that is 
expected to limit warming to 3°C. 

While the Paris targets may be a step 
change from business as usual, they are 
clearly not in line with the 2°C goal. To 
address the gap in required 
emissions reductions, the Paris 
agreement needs to include a 
mechanism to review progress 
on tackling emissions and a 
ratchet mechanism to raise 
ambition in future. These process 
elements to the Paris deal are critical, 
as the longer we delay action the more 
rapid future reductions will need to be, 
and the costlier they will become.

A 3°C world is one in which the IPCC projects severe climate 
impacts. The IPCC’s Fifth Assessment Report describes potential 
impacts including ocean acidification and frequent heatwaves and 
drought challenging global food supply and trade with knock on 
effects for migration and conflict. Furthermore, there is a 
potential that rising numbers of species face extinction, and more 
frequent extreme weather events will cause infrastructure 
damage, loss of life and business disruption.

PwC | Low Carbon Economy Index 2015 | 15

Although the expected reduction in carbon intensity from the implementation of INDCs will be below 
the BAU levels, it is still significantly far away from the required decarbonisation rate of 6.3%.

Figure 7: Global carbon intensity, GDP and emissions growth forecast: PwC

Overall, if countries achieve their Paris targets, 2030 annual emissions will be just 6% 
higher than 2014 levels and will have only increased by 46% relative to emissions in 
2000. This means that if countries achieve their INDCs, annual emissions in 2030 could 
be 23% below the BAU projections.

PwC’s analysis of the INDC’s and national emissions reduction pledges suggests that they 
will increase the annual decarbonisation rate to 3%, if they are achieved. This is a step 
change from the 1.3% average annual decarbonisation rate seen this century and would 
buy the world an additional four years, with the 2°C carbon budget running out in 2040. 
This is still far away from the required decarbonisation rate of 6.3%.

To address the gap in required emissions reductions, the Paris agreement needs to 
include a mechanism to review progress on tackling emissions and a ratchet mechanism 
to raise ambition in future. These process elements to the Paris deal are critical, since the 
longer we delay action the more rapid future reductions will need to be, and the costlier 
they will become.

Recent developments towards greater international cooperation on climate change 

• Broader national action: Increasing knowledge of climate change impacts has 
prompted extensive responses from governments, business and civil society. Many 
countries have developed comprehensive legislation to address climate change. 

 – The UK was the first country, with its historic 2008 Climate Change Act, to set 
statutory targets for emissions reduction.

 – Mexico now has a General Law on Climate Change, while Nigeria has a National 
Climate Change Policy and Response Strategy.

 – China will shortly consult on a national climate change law. 

 – India launched the NAPCC in 2008. 

September

• Increased investment: Markets in low carbon goods and services amounted to 3.4 
trillion GBP in 2011–12 and are forecast to be worth 4 trillion GBP by the end of 
2015. They have outperformed the mainstream economy since the onset of the 
financial crisis. Meanwhile, the cost of renewable energy has fallen markedly as 
markets have expanded. There is an appetite for increased investing in action on 
climate change. 

• The US and China have shifted their positions: The past five years have seen 
significant shifts in position from the most influential countries, notably China and 
the US. Despite a divided Congress, US President Barack Obama has committed 
to reducing emissions, making climate change a defining issue of his second term. 
China has an ambitious strategy to grow its renewables sector, with tough new 
laws on air pollution and strong action on limiting coal consumption. In 2014, the 
two countries signed an agreement to work together on carbon reduction in crucial 
sectors including transport and energy efficiency.
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A new post-2020 global climate 
agreement is expected to be 
signed in Paris in December 
2015.
Agreement at the global level is needed to ensure that 
countries’ pledged contributions add up to sufficient global 
action, providing financial support for adaptation and 
the low carbon transition, while ensuring transparency to 
enhance cooperation.

To ensure meaningful action on climate change, the 
UNFCCC negotiations must address the following elements:

• ambitious action before and after 2020

• a strong legal framework and clear rules

• a central role for equity

• a long-term approach

• public finance for adaptation and the low carbon 
transition

• a framework for action on deforestation and land use

• clear links to the 2015 SDGs 

A strong international agreement will:

• allow countries to push ahead with strategies and 
policies for carbon emissions reduction, knowing that 
others are doing likewise

• reward low carbon growth, and deter high carbon 
investment, irrespective of where companies are located

• provide a predictable framework for a global low carbon 
economy

• allow developing countries to pursue low carbon 
development strategies and adapt to the effects of 
climate change

• improve international efforts to protect the  
natural environment

2.3. What is expected in Paris?

Launched at COP 17 in Durban, South Africa, the current 
talks are aiming at a post-2020 agreement that will have 
“quasi-legal force” and be “applicable to all”. At COP 19 
in Warsaw, countries were urged to present their INDCs 
to the new agreement well ahead of the Paris conference. 
The broad outlines of the emerging agreement reflect a 
new model of international climate governance blending 
top-down and bottom-up approaches to achieve both broad 
participation and stronger action.
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India’s commitments and challenges

Key takeaways

• In its INDC, India has committed to ambitious 
targets to achieve low carbon growth and 
sustainable development and intends to reduce 
the emissions intensity of its GDP by 33–35% by 
2030 from 2005 levels.

• 175 GW of renewables are expected by 2022, 
including 100 GW from solar photovoltaic and 
60 GW from wind among others. By 2030, non-
fossil fuel sources are expected to make up 40% of 
electric power installed capacity. 

• According to GoI, INDCs will cost “at least” 2.5 
trillion USD to implement at 2014–15 prices.

• Compared to India’s target of 22–25% intensity 
reduction by 2020, the revised 2030 target of  
33-35% in the same time frame may mean that 
the pace of decarbonisation between 2021 and 
2030 will be slower.

• Challenges related to the scale of investment, 
policy framework, technology, human resources 
and stress on resources from rapid urbanisation 
will pose major obstacles for achieving India’s 
INDC targets. 
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India’s INDC demonstrates a 
strong willingness to play a 
formidable role in the effort to 
combat climate  
change.
Unless it can be demonstrated that certain policies will 
generate short- and long-term benefits for the environment 
(both national and global), and also address the core 
issue of poverty alleviation and social sustainability, India 
will find it difficult to convince people to divert meagre 
resources to climate change programmes and policies. 
While it is true that climate change is not a priority area for 
developing countries, India has adopted a proactive role in 
all international climate change initiatives and negotiations 
and is a signatory to the UNFCCC. In its development 
strategy, India has pursued measures and options, which 
also address climate change mitigation.

India’s INDC was prepared through various consultations 
held over the last eight months with relevant stakeholders 
like ministries, industry, states, civil society and experts  
and through various technical studies with research  
institutes. 

In its INDC, India has stressed the need for establishing 
“an effective, cooperative and equitable global architecture 
based on climate justice and the principles of Equity and 
Common But Differentiated Responsibilities and Respective 
Capabilities, under the UNFCCC”. A Paris agreement must 
address specific elements including adaptation, mitigation, 
finance, technology transfer, capacity building and 
transparency of action and support, while acknowledging 
the importance of securing broader sustainable 
development goals and eradicating poverty. 

India has committed to ambitious targets to achieve low 
carbon growth and sustainable development and intends 
to reduce the emissions intensity of its GDP by 33–35% by 
2030 from 2005 levels.

3.1. India’s INDC: Post-2020 scenario

Key commitment and targets:

• Stringent emissions standards and mandatory efficiency 
targets have been placed on all coal-fired power 
stations.

• 175 GW of renewables are expected by 2022, including 
100 GW from solar photovoltaic and 60 GW from wind 
among others. By 2030, non-fossil fuel sources are 
expected to make up 40% of electric power installed 
capacity. 

• India will continue to develop its nuclear energy 
potential and it has set a target of 63 GW of installed 
capacity by the year 2032.

• The National Smart Grid Mission has been launched to 
bring efficiency in power supply network and facilitate 
reduction in losses and outages. 

• Green Energy Corridor projects worth 380 billion 
INR (6 billion USD) have been launched to ensure 
distribution and evacuation of renewable energy.

• A nationwide energy conservation programme will try 
to save 10% of today’s energy consumption by 2018–
2019. Over the longer term, industry, transportation, 
buildings and appliances will be targeted for further 
energy efficiency savings. 

• The carbon tax has recently increased fourfold to 
roughly 6 USD per tonne of CO2 and applies to coal, 
lignite and peat. Carbon tax revenue is redistributed 
through the NCEF and contributes up to 40% of project 
costs. 

• PAT will enter its second phase of energy intensity 
targets (which has achieved a 4-5% decline in between 
2012 and 2015 for eight sectors, iron and steel, cement, 
fertilisers, textiles, aluminium, pulp and paper, and 
chlor-alkali). 

• 98 of the 100 proposed smart cities have been chosen 
for grant support. 

• Extend forest and tree cover to save 2.5–3 billion 
tonnes of CO2 equivalent by 2030.

• India will anchor a global solar alliance, the 
International Agency for Solar Policy and Application 
(InSPA), of all countries located in between the Tropics 
of Cancer and Capricorn.

• Renovation and modernisation (R&M) and life 
extension (LE) of existing old power stations is being 
undertaken in a phased manner. As many as 144 old 
thermal stations have been assigned mandatory targets 
for improving energy efficiency.

India promises to continue with its ongoing interventions, 
enhancing existing policies, launching new initiatives in the 
following priority areas:

1. Introducing new, more efficient and cleaner 
technologies in thermal power generation

2. Promoting renewable energy generation and increasing 
the share of alternative fuels in the overall fuel mix

3. Reducing emissions from the transportation sector

4. Promoting energy efficiency in the economy, notably in 
industry, transportation, buildings and appliances

5. Reducing emissions from waste

6. Developing climate resilient infrastructure

7. Full implementation of Green India Mission and other 
afforestation programmes

8. Planning and implementation of actions to enhance 
climate resilience and reduce vulnerability to climate 
change

The INDC sets out a broad framework for implementation 
of its targets and commitments by highlighting areas that 
can be strengthened and where additional support is 
needed, which include: 
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• Climate change finance: As mentioned earlier, INDCs 
will cost “at least” 2.5 trillion USD to implement at 
2014–15 prices (i.e. not taking into account India’s 
high rate of inflation). The pledge quotes “preliminary 
estimates” that India will need around 206 billion USD 
between 2015 and 2030 to prepare for the impacts of 
climate change. Additional investment will be required 
for “strengthening resilience and disaster management”. 
It also quotes a study by the NITI Aayog, which says 
that putting India on the path of “moderate low carbon 
development” would cost 834 billion USD up to 2030. 
India’s climate actions have so far been largely financed 
from domestic resources, and scaling up the climate 
action plans would require financial support from the 
international community. India’s INDC comes with a 
significantly higher price tag than what other countries 
have put forward, yet on a per capita basis they are 
roughly on a par. It is clear that India will be requesting 
money from international funds, including the GCF; 
the quantum will depend on how much can be self-
financed. Hence, India is not relying solely on budgetary 
resources and is experimenting with a careful mix of 
market mechanisms together with fiscal instruments 
and regulatory interventions to mobilise finance 
for climate change, for example, tax on coal that is 
channelled into the NCEF, and the NAFCC that has been 
given an initial allocation of 55.6 million USD.

• Technology transfer and support: Transfer 
technologies and their know-how to enhance 
adaptation and mitigation measures in developing 
countries, including adequate financing for the required 
new technology adoption. India has advocated global 
collaboration in R&D, clean technologies and enabling 
their transfer, free of intellectual property rights costs, 
to developing countries. Knowledge creation, ecosystem 
design for innovation and development, and technology 
deployment are areas where continued support is 
needed. 

• Capacity building: India’s ambitions require proper 
training and upgrading of skills across sectors where 
capacity building programmes both nationally and 
across the states need to be implemented to address 
climate change challenges. International support 
mechanisms including forming Thematic Knowledge 
Networks, further expanding activities under Global 

Technology Watch Groups, establishing more intensive 
state-centric knowledge and awareness creating 
activities and training of professionals in different 
aspects of renewable energy, and supporting R&D 
institutions.

Brief analysis of India’s INDC: 
Key mitigation measures
• Though India’s pledge could see total GHG output 

nearly double by 2030, emissions would remain 
comparatively low in per capita terms. Carbon Brief 
analysis suggests each Indian would be responsible for 
around 4.3 tCO2e in 2030, up by around half from 2.9 
tCO2e today.

• Renewable energy: The INDC pledges to increase solar 
capacity 25-fold to 100 GW by 2022, to more than 
double the wind capacity to 60 GW by 2022 and to raise 
nuclear capacity from 6 GW today to 63 GW in 2032. 
In total, India is aiming to instal 175 GW of renewables 
by 2022. If India meets this target, it is likely to far 
exceed the 2030 goal to increase non-fossil fuels’ share 
of electricity capacity to 40%, up from 30% today. Yet 
there is no clear specification of the post-2022 trajectory 
in the INDC. This absence of a clear long-term vision 
may potentially affect the flow of investments to the 
sector.  
India is aiming for a total installed power production 
capacity of somewhere around 800 GW in 2030, almost 
a threefold jump from the current levels. Meeting this 
commitment requires installing 320 GW of non-fossil 
fuel capacity by 2030. The 63 GW target for nuclear 
energy for 2032 is unlikely to be met considering that 
most of the nuclear projects are running several years 
late. The current installed capacity of nuclear energy is 
only 5.7 GW and hydropower comprises about 42 GW 
of capacity. It would, therefore, fall on the renewable 
energy sources—solar, wind and biomass—to achieve 
the 40% target India has set for itself. Therefore, it 

is imperative to strengthen the policy and legislative 
support to renewable at both national and federal 
levels. 

• With currently implemented policies, including targets 
for 175 GW renewable by 2022, as per projections 
the share of non-fossil power generation capacity is 
expected to reach 36% in 2030. Depending on the way 
India plans to achieve its 40% target (i.e. by additional 
capacity of renewable energy sources, nuclear power 
or a combination), it is estimated that reaching this 
target would result in emissions savings of 53–155 
MtCO2e below current policy projections, resulting in 
an emissions level of 4.9–5.0 GtCO2e (a factor 4.3–4.4 
above the 1990 level) by 2030. This is far below the 
emissions level required for India to meet the intensity 
target, which means India aims to overachieve the 
pledged targets. 

• Carbon sink: Although the INDC does not state this, we 
assume the target to create an additional carbon sink of 
2.5–3 GtCO2e through additional forest and tree cover 
by 2030 to be cumulative, representing an average 
annual carbon sink of 167–200 MtCO2e, over the period 
2016–2020. Over half of this target could be achieved by 
the Green India Mission, which is expected to enhance 
carbon sequestration by about 100 MtCO2e annually.

• Policies like National Agro-forestry Policy, reduced 
emissions from deforestation and forest degradation 
(REDD)-plus, and Joint Forest Management; the 
National Afforestation Programme and proposed 
devolution of about 6 billion USD under CA to states 
will further enhance forest cover and increase carbon 
sequestration. 

• India has recently formulated the Green Highways 
(Plantation & Maintenance) Policy to develop a 
1,40,000-km-long tree line with plantation along both 
sides of national highways.
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How ambitious is India’s 33–35% 
emissions intensity target? 
PwC’s analysis suggests that India’s level of ambition—the 
0.7% gap between BAU and the target lines (Figure 9)—is 
behind China (1.4%) and only just ahead of the EU (0.5%), 
which are coming from a far lower carbon intensity. China has 
been decarbonising at a relatively respectable 2% compared 
to India’s 1.4%. Indeed, compared to its Copenhagen target in 
2009 of 22–25% intensity reduction by 2020, the revised 2030 
target of 33–35% in the same time frame may mean that the 
pace of decarbonisation between 2021 and 2030 will be slower.

Coal and oil are large parts of India’s energy consumption, and 
GDP growth is expected to slow down. This will make it hard 
for India, but it has still left a large gap between its target and 
the decarbonisation rate needed to achieve the 2°C scenario.

Global 
average   
2°C pathway  
(-6.3% per 
year)  

Paris Target: 
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year)  
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Figure 8: India’s emissions intensity targets and ambition: PwC
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India’s climate change 
mitigation action
India has been actively pursuing policy measures and 
launching initiatives to reduce its carbon intensity (per unit 

3.2. India’s strategy on climate change mitigation: Policies and initiatives

Year Initiative/policy measure Impact

2007 The PMCCC is constituted; the high-level advisory group on climate change is later reconstituted in 
November 2014.

-

2008 Launch of the NAPCC and its eight submissions:
• JNNSM
• NMEEE
• National Mission for Sustainable Habitat
• National Water Mission
• National Mission for Sustaining the Himalayan Ecosystem
• National Mission for a Green India
• National Mission for Sustainable Agriculture
• National Mission on Strategic Knowledge for Climate Change

Out of the eight missions, only JNNSM and NMEEE achieved notable progress.

Under JNNSM, addition of grid solar power of 2,870 MW and off-grid solar 
applications of 364.27 MW along with solar thermal collectors of 8.42 million 
square metre took place till 2013–14, resulting in a total CO2 reduction of 15.5 
million tonnes.3

The PAT scheme under NMEEE, under its three-year first cycle, aimed to achieve 
approximately 28 million tonnes of CO2 reduction by imposing a cap on specific 
energy consumption of
478 units in eight energy intensive industrial sectors.  The first cycle concluded 
on 31 March 2015 and is currently getting evaluated. The second cycle is 
expected to be notified soon.

2008 MoEFCC, the coordinating entity for overseeing NAPCC’s implementation, directs states to develop 
their own SAPCC in line with the NAPCC.

As many as 30 states have released their SAPCCs.

2009 India takes a voluntary pledge to reduce the emissions intensity of its GDP by 20–25% compared to 
the 2005 level, by 2020.

According to MoEFCC, there was a 12% reduction in emissions intensity 
between 2005 and 2010. Extension of this trend suggests that the 2020 target is 
within reach.

2010 The erstwhile Planning Commission formed the Expert Group on Low Carbon Strategies for 
Inclusive Growth to provide recommendations for supporting development of the 12th Five Year 
Plan (2012–17). The group released the ‘Final Report of the Expert Group on Low Carbon Strategies 
for Inclusive Growth’ in April 2014, highlighting sectoral opportunities for mitigation and outlining a 
low-carbon growth strategy.

The outcome of the recommendations and targets suggested by the report 
remain uncertain.

2010 Clean energy cess of 50 INR per tonne on coal, lignite and peat is introduced in Union Budget 
2010–11.

2013 NEMMP 2020 is launched for promoting wider adoption of hybrid and electric vehicles.

2014 Fuel consumption standards for passenger vehicles are announced by the Ministry of Power. Potential to reduce CO2 emissions by more than 66 million tonnes of CO2 by 
2025.

3. Source: http://pib.nic.in/newsite/PrintRelease.aspx?relid=111425

Table 6: Pre-2014 climate change mitigation measures by India

of GDP) starting with the launch of the flagship NAPCC 
programme in 2008. A summary of such key measures is 
presented below:
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Year Initiative/policy measure Impact

2008 GoI takes up ambitious target of increasing India’s installed renewable energy capacity target to 175 
GW by 2022:
• 100 GW of solar power
• 60 GW of wind energy
• 10 GW of small hydro power
• 5 GW of biomass-based power

Out of the eight missions, only JNNSM and NMEEE achieved notable progress.

The revised renewable energy targets will entail an additional investment of 150 
billion USD and savings of about 300 million tonnes of CO2 emissions per year.4

The PAT scheme under NMEEE, under its three-year first cycle, aimed to achieve 
approximately 28 million tonnes of CO2 reduction by imposing a cap on specific 
energy consumption of
478 units in eight energy intensive industrial sectors.  The first cycle concluded 
on 31 March 2015 and is currently getting evaluated. The second cycle is 
expected to be notified soon.

2015 Announced in 2014, the government established the NAFCC with a budget provision of 350 crore 
INR 
for the years 2015–16 and 2016–17 and an estimated requirement of 181.5 crore INR for 2017–18. 
NABARD 
has been appointed as the NIE responsible for implementation of adaptation projects under the 
NAFCC.

The focus of the fund is to assist adaptation projects and programmes to 
support concrete adaptation activities that reduce the effects of climate change 
being faced by vulnerable communities and sectors.

2014 The government announced the Smart City Mission to develop 100 smart cities in India. The 
Ministry of Urban Development recently announced the list of 98 cities that will be developed under 
the mission. 

The smart city initiative will also drive forward the climate change mitigation 
agenda. The exact impact will be evident once the cities firm up their smart city 
plans. 

2014 The clean energy cess of 50 INR per tonne on coal, lignite and peat introduced in Union Budget 
2010–11 was increased to 100 INR per tonne in the Union Budget 2014–15 and to INR 200 per 
tonne in the Union Budget 2015–16. The proceeds are used to fund the NCEF to invest in ventures 
and research in clean energy technologies and clean environmental initiatives.

The outcome of the recommendations and targets suggested by the report 
remain uncertain.

4. Source: http://pib.nic.in/newsite/PrintRelease.aspx?relid=116472
5. Source: http://pib.nic.in/newsite/PrintRelease.aspx?relid=124326

Table 7: Post-2014 climate change mitigation measures by India

Growth and emissions6

• GDP: India’s GDP of 7,393 billion USD in 2014 is over 
two and a half times what it was in 2000, having 
grown by 7.2% per year on average. The pattern has 
been of relentless positive growth, hitting “lows” of 
3.8% in 2002 and 3.9% in the 2008 recession, but was 
averaging 9.5% in the three years leading up to 2008, 
and bounced back with 10.3% in 2010. PwC’s ‘World 
in 2050’ forecasts growth of 6.4% over the next five 
years but a lower average of 5.5% for the whole period 
between now and 2030.

• Energy: India’s energy consumption has more than 
doubled this century to 638 Mtoe, and 63% of the 
increase came from another 216 Mtoe of coal. Oil 
consumption increased by two-thirds to comprise 
28% of the energy mix, second to coal’s 56%. Gas 
and nuclear may have roughly doubled absolute 
consumption levels but still only contribute 7% and 1%, 
respectively, to the mix.

• Renewable energy: Renewables made up just 7% of 
total energy consumption in 2014. Hydro increased 
from 17 to 30 Mtoe to contribute 5 pp of the 7% 
and wind and geothermal comprise 1pp each. Wind 
generation’s share has been constant since 2006 and 
geothermal since 2010.

• Emissions by sector: Power contributed 59% of 
emissions in 2012, industry 22%, transport 12% and 
buildings 7%.

GDP: India’s GDP of 
US$7,393bn in 2014 is over 
two and a half times what it 
was in 2000 having grown by 
7.2% per year on average. The 
pattern has been of relentless 
positive growth, hitting ‘lows’ 
of 3.8% in 2002 and 3.9% in 
the 2008 recession but was 
averaging 9.5% in the three 
years leading up to 2008 and 
bounced back with 10.3% in 
2010. PwC’s World in 2050 
forecasts growth of 6.4% over 
the next five years but a lower 
average of 5.5% for the whole 
period between now and 2030.

Energy: India’s energy 
consumption has more than 
doubled this century to 638 
Mtoe, and 63% of the increase 
came from another 216 Mtoe of 
coal. Oil consumption 
increased by two thirds to 
comprise 28% of the energy 
mix, second to coal’s 56%. Gas 
and nuclear may have roughly 
doubled absolute consumption 
levels, but still only contribute 
7% and 1% respectively to the 
mix.

Renewable energy:
Renewables made up 
just 7% of total energy 
consumption in 2014. 
Hydro increased from 
17 to 30 Mtoe to 
contribute 5pp of the 
7% and wind and 
geothermal comprise 
1pp each. Wind 
generation’s share has 
been constant since 
2006 and geothermal 
since 2010.

Emissions: By 
Sector, power 
contributed 59% of 
emissions in 2012, 
industry 22%, 
transport 12% and 
buildings 7%.

GDP, Energy and related emissions 

Our absolute emissions trend is based 
on combining the GDP forecast above 
with the average decarbonisation 
rate so far this century

…and what are the implications for business 

• An opportunity the size of China’s: we estimate 
that the investment required for solar and wind is 
comparable to China’s at US$210bn.

• Around $40bn is required by 2017 to achieve the 
government’s solar mission of 22 GW installed 
capacity, the government has started with a $1.4bn 
investment.

• Tax-free infrastructure bonds of $794mn are
being introduced for funding of renewable energy 
projects during the year 2015-16.

• Grants of $8bn, or $15m per smart city per year 
for the next five years has been earmarked for 100 
smart cities. Private sector investment will be required 
to substantiate this funding.

• India has relaxed FDI rules as part of its Make in 
India campaign to encourage private sector funding for 
local manufacturing. 

• Businesses need efficiency measures to reduce 
their PAT exposure. Certificates bought to make up for 
missed targets in phase 1 are estimated to cost business 
$5.4bn.

• The Faster Adoption and Manufacturing of Hybrid & 
Electric Vehicles (FAME India) will receive a 
$12.5m boost from the 2015-2016 Union Budget.

• Funding of clean energy technologies may 
exceed $2bn which was provided in 2014 as a result 
of recycled revenues from the doubled carbon tax. 

• $6 billion a year for forest conservation has 
been allocated in the Union Budget.
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6. Historic GDP: World Bank, 2014
GDP forecasts: PwC’s ‘World in 2050’, 2015
Energy data: BP, Statistical Review of World Energy 2015
Emissions by sector: International Energy Agency’s World 
Energy Outlook 2014

Figure 9: GDP and emissions growth forecast for India* 
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Case study
175 GW: The renewable energy challenge

Like most developing economies, India took a strong ‘emit 
now and pay later’ position at the Copenhagen Summit 
in 2009, but the approach to climate change is positively 
changing. India has set an ambitious target of installing 175 
GW of renewable capacity by 2022. Indian political and 
business leaders have gradually acknowledged that it is 
not in the country’s interest to progress towards a carbon-
intense growth path, especially because of its own climate 
vulnerabilities.

Today, coal is used to power more than half of the country’s 
electricity generation. In 2010, India introduced a 
nationwide carbon tax of 50 INR per metric tonne on coal, 
which has been gradually raised to 200 INR per metric 
tonne, where it stands today. Even though a carbon tax is a 
direct method to reduce GHG emissions, a small tax will not 
amount to the required reduction in emissions. The only 
way forward is to increase the share of renewable energy in 
the total energy mix up to 25%.

As of July 2015, India reached nearly 22% of its 175 GW 
renewable energy target for 2022, having installed 36.6 
GW of on-grid and 1.17 GW of off-grid renewables. Latest 
figures released by the MNRE reveals that the country’s 
solar capacity topped 4.1 GW and it also has wind farms 
with a capacity of almost 23.9 GW.7 By 2022, India targets 
100 GW of solar and 60 GW of wind. An MNRE analysis 
estimates that a capital investment of 120 billion USD and 
equity of 40 billion USD would potentially be required to 
achieve this. 

Though India’s targets are quite ambitious, with effective 
administration and supporting policy interventions, they 
can be achieved, provided the following challenges are 
adequately addressed: 

3.3. Key challenges 

Source (on-grid) Cumulative (as of 31 July) FY 2015–16 goal FY 2015–16 (so far) 2022 goal

Wind 23,865 MW 2,400 MW 421 MW 60,000 MW

Solar 4,102 MW 1,400 MW 358 MW 99,533 MW

Small hydro 4,131 MW 250 MW 75 MW 5,000 MW

Biopower 4,419 MW 400 MW 0 10,000 MW

Waste-to-power 127.1 MW 10 MW 12 MW N/a

Total 36,643 MW 4,460 MW 866 MW 1,75,000 MW

Table 8: Renewable energy in India

• Solar and wind energies, being intermittent in nature, 
lead to grid instability. Scaling up the installed capacity 
to the revised target will magnify the concerns of 
grid operators and load dispatch centres (LDCs) in 
regulating the frequency and voltage fluctuations. 
The grid would likely be overwhelmed by the massive 
amounts of intermittent generation coming online, 
considering that total Indian generating capacity is 
currently 250 GW, and the government’s proposal is for 
160 GW of wind and solar. 

• Each state is likely to need renewable energy LDCs 
to predict the fluctuations from both solar and 
wind. They will have to work in tandem with grid 
operators, developers and LDCs to advance accurate 
load balancing algorithms using appropriate storage 
mechanisms (which are often capital intensive) or 
other systems with fast ramp-up capabilities such as gas 
plants. 

• Considerable investments are needed to upgrade 
the national grid and construct new sub-stations, 
transformers and transmission lines.

• The biggest financial hurdle faced by renewable 
energy developers has been access to low-cost finance. 

Innovative financial instruments must be introduced 
in the market to reduce the cost of capital (e.g. green 
bonds).

• Land availability for large-scale solar projects is 
crucial for meeting the 2020 goal. Part of it can be 
reduced if we can use solar rooftops. It is important 
that we undertake research in this area and reduce the 
availability of land per MW of solar power.

• Development of offshore wind energy projects, which 
have lacked impetus thus far.

Despite the challenges towards meeting the 175 GW 
target set by the government, promoting renewable 
energy is a promising approach towards addressing the 
country’s priorities on energy security and environmental 
protection.  

While India is all set to continue on its path of 
decarbonisation, several challenges lie ahead. 

7. Source: http://mnre.gov.in/mission-and-vision-2/achievements/
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Scale of investment challenge
India’s ambitious renewable energy targets will require an 
investment of around 150 billion USD. The Expert Group 
on Low Carbon Strategies for Inclusive Growth in their final 
report in 2014 estimated the cumulative costs of low-carbon 
strategies to be around 834 billion USD at 2011 prices over 
the two decades between 2011 and 2030. Furthermore, the 
power distribution companies are incurring sizable losses 
to the tune of 3.2 lakh crore INR and are unable to invest in 
modernising equipment, systems and networks. The scale 
of financing poses a significant mobilisation challenge, 
given funds will need to be sourced from both private and 
public sources. Besides directing government revenues, 
innovative ways like cess on coal for funding the NCEF need 
to be looked at along with international climate finance 
and incentive schemes for private sector and also creating 
long-term bonds for low-cost funding for green and clean 
technologies and energy efficiency initiatives. 

Policy challenge
A comprehensive, transparent and long-term policy 
framework for climate change mitigation and adaptation 
should be implemented by amending and updating existing 
laws/policies (e.g. addressing electricity-related aspects 
from the Electricity Act) and/or creating new laws/policies 
(e.g. specifically targeting renewable energy as a whole). 
All policies that address climate change and renewable 
energy must define measureable targets with appropriate 
metrics, where all states would be equally responsible 
for meeting common national uniform targets. Laws 
and policies should clearly identify the source, level and 
distribution mechanism for financial support. An integrated 
approach to policy planning and deployment of resources 
is crucial towards creating an enabling environment for all 
stakeholders. 

Technological challenge
In line with the ambition at hand, technological innovation 
and R&D efforts need to be leveraged to make new 
technologies feasible and cost-effective and allow for local 
manufacturing. India is dependent on China and imports 
70% of solar PV modules to meet demand due to lack 
of domestic manufacturing capacity, low investment in 
R&D and poor supporting infrastructure. Development 
of low-carbon solutions that are critical for India include 

areas like demand-side management, making conventional 
technologies more efficient, energy-efficient appliances 
and buildings, efficient batteries for electric vehicles, 
feasible power storage options for wind, solar and other 
forms of energy, transmission and distribution. Some 
of these technologies will require a push for ensuring 
greater penetration and adoption through measures like 
pricing, raising awareness and labelling programmes, 
viability gap funding, renewable energy infrastructure, 
skills development and training, targeting the needs of the 
renewable energy sector.

Human resource challenge
It is critical that national policy imperatives on climate 
change mitigation translate to and are adapted to state-
level actions. To make this possible, it is important to build 
capacities of stakeholders at both national and state levels. 
This will involve developing talent and building capacity to 
create SAPCCs, increasing the knowledge of stakeholders 
on issues related to climate change, developing knowledge 
products on climate change, strengthening institutions 
at national and state levels, and initiating knowledge 
partnerships for greater synergy between development 
goals and climate change strategies. Additionally, steps 
must be taken to increase capacity at the institutional level 
to enhance analytical capabilities, and conduct research 
into climate change science and make the necessary 
assessments.

Rapid urbanisation challenge
By 2050, approximately 70% of the global population 
is projected to live in cities. India, too, is experiencing 
these trends, with an exponential growth in urban 
population owing to the promise of more employment and 
entrepreneurial opportunities and better quality of life. As 
per the data from Census 2011, the population living in 
urban regions contributes 63% of the country’s GDP. This 
share is only expected to increase further as more and more 
people migrate to urban areas. Urbanisation accompanies 
several challenges like resource scarcity, congestion, 
pollution, poverty, lack of affordable housing, proliferation 
of informal dwelling as well as sewerage and sanitation 
problems. All these further exacerbate the issue of climate 
change mitigation, directly and indirectly.
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Key policy recommendations

Key takeaways

• Legislators are empowered with both the tools as 
well as the responsibility to enact tangible change 
for driving positive climate policy outcomes and 
promote low-carbon development and inclusive 
growth.

• Recent initiatives by GoI, like the Smart Cities 
Mission and Make in India, present significant 
opportunities for dovetailing with the climate 
change mitigation strategy.

• India’s ambitious low-carbon strategies will 
require design and implementation of supporting 
framework and policies for key sectors like power 
including renewable energy, transport and forestry.
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Legislators are uniquely placed 
to spearhead action on climate 
change
Legislators are empowered with both the tools as well 
as the responsibility to enact tangible change for driving 
positive climate policy outcomes. It is in their interest to 
ensure that an issue like climate change, which directly 
impacts people’s lives, becomes a key electoral issue. The 
year 2015 is a milestone year in this regard; sustainable 
development goals will be adopted and a definitive climate 
deal at COP 21 in Paris is on the cards. Today, even the 
legislative and judicial machinery in the country are more 
attuned to this issue than ever before. An active NGT, a 
reinvigorated PMCCC, and a dedicated ministry for climate 
change are in place. The time is ripe for legislators to 
capitalise on this opportunity and play a significant role in 
making sure India stays on its low-carbon trajectory. 

• Drive policy change  
An enabling policy framework is a prerequisite for 
unleashing India’s climate change mitigation potential. 
Legislators need to work with relevant stakeholders 
(industry, associations, researchers, etc.) to formulate 
and enact laws and policies that promote low-carbon 
growth.

• Promote low-carbon development and inclusive 
growth  
Given the multitude of issues plaguing India, addressing 
developmental issues like inequality, livelihood, food 
security, health and education outcomes, etc. are 
equally important objectives that need to be fulfilled. 
Legislators need to promote and pursue holistic low-
carbon inclusive growth that links development and 
climate change mitigation objectives. An indicative 
qualitative analysis of key climate change mitigation 
interventions and their respective contribution to 
reducing emissions and meeting development objectives 
is graphically represented below:8

4.1. What can you do?

8. Partly adapted from Table 9.1. Planning Commission. (April 2014). Co-benefits framework for low carbon strategy: The final report of the expert group on low carbon strategies for inclusive growth

• Work together with the private sector  
Legislators need to involve private players during 
the planning or visioning stage to ensure that a clear 
role is carved out for them right from the beginning 
instead of including them only in the implementation 
phase. Private sector companies have the potential to 
drive low-carbon growth not just for their businesses 
but also for the wider ecosystem, and legislators bear 
the responsibility of providing a policy platform that 
incentivises such practice.

• Capitalise on opportunities (Smart Cities Mission, 
Make in India)  
The recent initiatives by GoI, such as the Smart 
Cities Mission and Make in India, present significant 
opportunities to dovetail with the climate change 

mitigation strategy. Smart cities aiming to be more 
liveable and sustainable can embed low-carbon 
strategies as part of their mission. The Make in India 
campaign to push local manufacturing can drive 
the much needed-development of local low-carbon 
technologies that can spur innovation, cost reduction 
and increase in manufacturing capacity. Legislators 
need to work with a multitude of stakeholders and 
incentivise the uptake of low-carbon growth as a key 
lever while bringing the smart cities and Make in India 
vision to life.

• Drive local action  
Even though climate change is a global problem 
requiring concerted efforts on a massive scale, it goes 

• Forest stock and tree 
cover improvement

• Adoption of green 
building codes

• Advanced coal 
technologies

• Wind, solar

• Energy efficiency 
programmes In the industry

• Better urban public and 
non-motorised transport

• Smart Cities Mission

• Technological improvement 
in industry

• Lighting, labelling and 
Super-Efficient Equipment 
Programme (SEEP)

Inclusive growth potential
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without saying that a parallel bottom-up approach 
is also needed. Local planning and finance officials 
from developing countries are increasingly factoring 
in climate change while formulating development 
plans. Legislators need to understand the local climate 
change impacts pertaining to their constituencies and 
accordingly develop locally relevant and comprehensive 
low-carbon plans and strategies. 

• Spread the message: Climate change fundamentally 
impacts lives  
Legislators need to work together with local, national 
and international organisations and understand how 
climate change impacts the lives of citizens in their 
constituency today and how it will impact their lives 
in the future. Starting a citizen’s movement around 
climate change will enable legislators to engage more 
with the citizens and drive greater policy action to 
tackle climate change.

• Encourage inclusive and participatory governance: 
Legislators need to leverage existing platforms (e.g. 
MyGov.in) and create new ones to form a two-way 
communication channel with the citizens and make 
them a part of the policymaking process. Such 
platforms when suitably adapted can play a critical role 
in driving local climate change initiatives both in an 
urban as well as rural context.

• Promote access to finance  
There are enough success stories from around the 
world wherein innovative financial models have been 
adopted to finance climate change projects, right from 
crowdfunding rooftop solar projects  to rental solar 
farms  and leveraging CSR budgets through PPPs. Given 
the limited financial sources legislators work with, it is 
important to promote all possible and suitable sources 
of finance for low-carbon growth. 

• Micro impact: Sustainable lifestyle, sustainable 
consumption 
Along with the macro level efforts for tackling climate 
change, it is also necessary to drive sustainable 
outcomes at the micro level. Demand side issues like 
excessive consumption, consumerism and conspicuous 
consumption, all contribute to unsustainable resource 
consumption patterns which exacerbate the issue of 
climate change. Although controlling consumption 
is beyond the reach of regulations, legislators have a 
responsibility to create awareness about sustainable 
lifestyles and the ill effects of overconsumption.
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India’s ambitious low-carbon 
strategies will require design 
and implementation of a 
supporting framework and 
policies.
Clearly, the achievement of India’s INDC depends heavily 
on the decarbonisation of the energy sector.  According 

4.2. Key policy actions

Table 9: Summary of broad policy recommendations

to the ‘final report of the expert group on low-carbon 
strategies for inclusive growth’, policy interventions for 
mitigation can involve reducing energy requirements 
by promoting energy efficiency or increasing the use of 
low-carbon energy sources in the supply mix. A summary 
of broad sectoral policy measures recommended by the 
erstwhile Planning Commission’s expert group on low-
carbon strategies and NITI Aayog are presented below: 

Sector/area Broad policy measures

Renewable energy An integrated long-term policy for renewable energy with national renewable energy targets and integrated energy resources planning. This may include the following:
• Financial support to reduce the incremental cost of renewable energy, which is an area of focus for policymakers
• A restructured and enforceable RPO that incorporates a mandatory national uniform obligation on all bulk buyers and a mandatory NEM/FiT for behind-the-meter renewable 

energy generation (e.g. rooftop solar)
• Support mechanisms like one-stop shop for streamlining the contract process, low-cost financing, uniform, simple financial support and disbursal mechanism and 

streamlined project development for derisking and fast-tracking renewable energy deployment
• Support for grid interconnection and integration of renewable energy by upgrading grid technology, grid operation protocols (grid codes, five-minute scheduling and 

dispatch), etc. NSGM was launched to bring efficiency in the power supply network and facilitate reduction in losses and outages
• Provision of stand-alone off-grid systems in remote rural areas and developing district and block-level plans to provide electricity through deployment of micro-grids or 

mini-grids using renewable resources
• Policies promoting solar parks, ultra mega solar power projects, canal top solar projects and solar pumps for farmers are at different stages of implementation.
• India has also decided to anchor a global solar alliance—InSPA—of all countries located between the Tropics of Cancer and Capricorn.
NITI Aayog is currently working on bringing out a new integrated energy policy.12

Transport       Focussing on low-carbon infrastructure and public transport systems such as DFCs, MRTS, green highways, NEMMP, biofuels and energy efficient railways, to reduce their 
environmental impact. This also includes the following:
• Promotion of railways, as it is the most efficient form of land transport 

 – For passenger mobility, providing faster and more convenient rail-based services for both intra and inter-city as well as suburban services by augmenting the present rail 
infrastructure in terms of line and terminal capacity and rolling stock for carrying additional traffic 

 – For freight mobility, rationalisation in freight rates to ensure competitive advantage and creation of DFCs along the four corners of the country and expansion of the rail 
network to cater to new ports, mining and industrial areas

• Development of transport and public service corridors’ master plans for medium-sized cities and raising the permissible FSI and auctioning of additional FSI for each 
corridor  
developed

• Stringent and tight fleet energy efficiency norms for private vehicles and moving towards cleaner alternative fuels
• Integrating non-motorised transport as an important component of urban transport plans and setting parking fees to accurately represent the social cost of congestion
• Provision for pavements and cycle tracks of adequate width

11. A summary of select recommendations is provided above, detailed recommendations can be accessed below:
http://planningcommission.nic.in/reports/genrep/rep_carbon2005.pdf
http://niti.gov.in/mgov_file/Report_on_India's_RE_Roadmap_2030-full_report-web.pdf
12. PTI. Retrieved from http://www.ndtv.com/india-news/niti-aayog-to-bring-out-integrated-energy-policy-arvind-panagariya-1211719
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Energy efficiency NMEEE aims to strengthen the market for energy efficiency by creating a conducive regulatory and policy regime:
Households    
• Expansion of the appliance labelling programme for all appliances and promotion of consumer awareness
• Empowering government and public sector procurement officers to buy energy-efficient appliances on life cycle cost basis and suitably modify procurement rules for 

government institutions to allow the same

Buildings        
• Promoting wider uptake of green buildings by providing incentives to the following:

 – Property owners: Property tax rebate based on compliance to ECBC or achieving the desired green rating
 – Developers: Additional FAR, reduced property tax, stamp duty for green buildings and any additional cost of complying with green building standards
 – End users: Reduced interest on loans for green buildings

• Capacity building and knowledge dissemination about green building technologies among builders, architects and users
• Strengthening ECBC to promote construction of even more (near-zero) energy-efficient buildings
• ‘Design guidelines for energy-efficient multistorey residential buildings’ also launched

Industry           
• BEE to identify and prioritise possible industry sectors for broadening of the PAT scheme coverage beyond the second cycle and start specific consultations and studies for 

inclusion of the prioritised sectors in subsequent cycles13

• PRGFEE, a risk-sharing mechanism to provide financial institutions with a partial coverage of the risk involved in extending loans for energy efficiency projects, and VCFEE, 
a trust fund to provide ‘last-mile’ equity capital to energy efficiency companies can be made more accessible 

Advanced coal 
technologies

A national technology mission to develop ultra-supercritical power plants suitable for Indian conditions, with adequate finance and technology import, wherever required

Smart grid     To pursue the Ministry of Power’s Smart Grid Vision and roadmap for India and pilot different business models with different applications across the country to create a wealth 
of experience and knowledge for large-scale replication

Sequestration • CAMPA funds available for enhancing green cover in urban areas (city forests) and villages (village forests)
• Attractive schemes for promotion of low-emission and clean cooking technologies in order to curtail use of fuelwood for cooking
• Encouraging the use of wood from sustainable social forestry for construction and other applications

Energy pricing Accelerate the movement towards domestically competitive market pricing for fossil fuels and transfer targeted subsidies directly to the poor through the best means available

R&D  • Development of research programmes and supporting existing academic and research institutions for advanced technology development, capacity building and testing  
facilities

• Build cost-sharing facilities for installation and testing of early-stage technology and designating agencies to aggregate demand and enable bulk procurement when new 
technologies reach the market

13. PwC, Shakti Sustainable Energy Foundation. (November 2014). The PAT Scheme: Analysis, insights and way forward. Retrieved from 
http://shaktifoundation.in/wp-content/uploads/2014/02/The-PAT-scheme-Analysis-Insights-and-Way-Forward1.pdf
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Annexure

PwC’s LCEI 
Approach and assumptions

• The purpose of PwC’s model is to calculate carbon 
intensity (tCO2/million USD GDP) for different 
countries and the world, and the rate of carbon intensity 
change needed in the future to limit warming to two 
degrees by 2100.

• The study focusses on individual G20 economies as 
well as world totals. The G20 is portioned into three 
blocks: G7 economies (the US, Japan, Germany, the 
UK, France, Italy, Canada); E7 economies which include 
the BRIC nations (Brazil, Russia, India and China) and 
Indonesia, Mexico and Turkey; and other territories 
(Australia, Korea, EU, South Africa, Saudi Arabia, 
Argentina). For GDP data, the study draws on World 
Bank’s historic data. 

• For long-term GDP projections, the study draws on the 
latest version of PwC’s ‘World in 2050’ model, which is 
based on a long-term GDP data taken from the World 
Bank. Long-term GDP projections are drawn from the 
latest versions of PwC’s ‘World in 2050’ report published 
in February 2015. The details and a methodology 
summary can be found at http://www.pwc.com/ 
world 2050.

• For emissions, the study considers energy-related 
carbon emissions drawn from the BP Statistical  
Review (2015).

• For biofuels, we adjusted BP Statistical Review 2015 
data from production to consumption using data from 
the US Energy Information Administration.

• PwC has used IPCC data for energy related emissions.

• PwC’s analysis of the national targets in this report 
considers the full national greenhouse gas inventory. So 
this analysis includes emissions from industrial process, 
fugitives (leaks from pipes), land use change and 
forestry. This is because some countries’ targets focus on 
actions to reduce emissions in those sectors (which are 
outside our normal energy-based LCEI model). 

• INDC targets were taken from the UNFCCC portal.

• Where available, national GHG inventory data was 
taken from the UNFCCC for the period of 1990–2012. 
This was supplemented with national government 
department data where there were gaps in the UNFCCC 
data. Where there were still missing years, we used the 
rate of change in energy related emissions from the BP 
Statistical Review 2015 and applied this to the UNFCCC 
or national government department data.

• Where INDCs mention emissions from LULUCF we 
assume that a net-net approach has been used. If 
LULUCF is not mentioned in INDCs. we assumed it is 
not included in the target.
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List of abbreviations

BASIC Brazil, South Africa, India and China

BAU Business as usual

BEE Bureau of Energy Efficiency

CA                 Compensatory Afforestation 

CAMPA Compensatory Afforestation Fund Management and Planning 
Authority

CCS Carbon capture and storage 

CDKN Climate and Development Knowledge Network

CDM Clean development mechanism

CO2 Carbon dioxide

CO2e CO2 equivalent 

COP Conference of Parties

CSR Corporate social responsibility

DFC Dedicated freight corridor 

E7 Seven emerging economies

ECBC Energy Conservation Building Code

EIA US Energy Information Administration

EU European Union

FAR Floor area ratio

FiT Feed-in tariff 

FSI Floor space index  

G7 Seven major advanced economies

GCF Green Climate Fund 

GDP Gross domestic product

GHG Greenhouse gases

GtC Gigatonnes of carbon

GtCO2e Gigatonnes of CO2 equivalent

GW Gigawatt

HFC Hydrofluorocarbon

IEG Institute of Economic Growth 

INCCA Indian Network on Climate Change Assessment 

INDC Intended Nationally Determined Contribution

INR Indian national rupee

IPCC Intergovernmental Panel on Climate Change

IRADe Integrated Research and Action for Development

JNNSM Jawaharlal Nehru National Solar Mission 

LCEI Low Carbon Economy Index

LMDC Like-minded developing countries 

LULUCF Land use, land use change and forestry 

MNRE Ministry of New and Renewable Energy

MoEF Ministry of Environment and Forests

MoEFCC Ministry of Environment, Forest and Climate Change

MRTS Mass rapid transit system

Mtoe Million tonne of oil equivalent

MtCO2e Million tonnes of CO2 equivalent

MW Megawatt

NABARD National Bank for Agriculture and Rural Development

NAFCC National Adaptation Fund on Climate Change 

NAMA Nationally Appropriate Mitigation Action 

NAPCC National Action Plan on Climate Change

NCEF National Clean Energy Fund

NEM Net energy metering

NEMMP National Electric Mobility Mission Plan 

NGT National Green Tribunal

NIE National implementing entity 

NITI Aayog National Institution for Transforming India Aayog

NMEEE National Mission for Enhanced Energy Efficiency

NOAA National Oceanic and Atmospheric Administration
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NSGM National Smart Grid Mission

PAT Perform-achieve-trade

PMCCC Prime Minister’s Council on Climate Change

Pp Percentage points

Ppm Parts per million

PPP Public-private partnership 

PRGFEE Partial Risk Guarantee Fund for Energy Efficiency 

R&D Research and development

RD&D Research, development and deployment

RPO Renewable purchase obligation

SAPCC State Action Plan on Climate Change

SDGs Sustainable Development Goals

UK United Kingdom

UN United Nations

UNGEF United Nations Global Environment Facility 

UNCED United Nations Conference on Environment and Development

UNFCCC United Nations Framework Convention on Climate Change

US United States of America

VCFEE Venture Capital Fund for Energy Efficiency
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About Climate Parliament
Climate Parliament is an international cross-party network of legislators 
dedicated to preventing climate change and promoting renewable energy. 
The organisation provides support to parliamentarians in taking political, 
legislative, policy and budgetary initiatives to promote solar, wind, small-
hydro, biomass, geothermal and other forms of renewable energy. Climate 
Parliament has been supporting legislators in their work on renewable 
energy for over five years and has established a network of legislators from 
across Asia, Africa and Europe.
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About PwC
At PwC, our purpose is to build trust in society and solve important problems. 
We’re a network of firms in 157 countries with more than 208,000 people who 
are committed to delivering quality in assurance, advisory and tax services. Find 
out more and tell us what matters to you by visiting us at www.pwc.com.

In India, PwC has offices in these cities: Ahmedabad, Bengaluru, Chennai, Delhi 
NCR, Hyderabad, Kolkata, Mumbai and Pune. For more information about PwC 
India's service offerings, visit www.pwc.com/in 

PwC refers to the PwC International  network and/or one or more of its member 
firms, each of which is a separate, independent and distinct legal entity in 
separate lines of service. Please see www.pwc.com/structure for further details.

©2015 PwC. All rights reserved.
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