
Low-carbon transformation
An imperative for the Indian industry

February 2011





1. Introduction to a low-carbon economy ................................................................2

2. Why does India need low-carbon growth? ............................................................4

 India’s carbon emissions  ....................................................................................5

� ��������	
����
�
�����������	���
�������������
��	 .............................................5

3. Current regulations and policies relevant to low-carbon growth in India .................8

 National Action Plan on Climate Change (NAPCC) ................................................9

 Low Carbon Expert Group ................................................................................11

� ��
��	���������	��������	���
�	
����
��	�����
����������
�	��� ...................11

� ��������!�������	
��"�	���#�!"$� ....................................................................11

 Energy Conservation Building Code ..................................................................12

� %	���
	��&��	
�"�	
�'�����������	
��*	�	�	��	��%�����%	���
	��&��	
� 
Renewable mission ..........................................................................................12

 Standards and labeling schemes .......................................................................12

+,� "���'	������	������	���
����
��� ...................................................................14

� /���������������	��'��
�������	���
������� ....................................................15

 Power sector ...................................................................................................20

� /	
��	�����
��������� .....................................................................................23

� "�	
�'���������� ..............................................................................................27

 Residential and commercial buildings ................................................................28

5.  Conclusion ......................................................................................................30

Content



2 Low-carbon transformation  An imperative for the Indian industry

Introduction to 
a low-carbon 

economy

Section 1



3Low-carbon transformation  An imperative for the Indian industry
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India’s response to climate change is proactive and broad-
based, enabling the country to move consistently toward a 
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country has taken various initiatives in this direction, including: 

F� Changing trends in overall consumption patterns
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F� An automobile policy that is aligned to the best 
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F� Urban planning that aims to optimize living and working 
spaces as well as restore the depleted green cover
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As a non-Annex 1 party to the UNFCCC and the Kyoto Protocol, 
India is under no legal obligation to curtail its GHG emissions. 
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capita emissions will be around 3.9 tonnes CO2e in 20301. 
A testament to India’s commitment to low-carbon growth is 
the declaration made by the government in December 2009, 
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transitioning to a low-carbon economy.

"�����	
�����
����	������	���
����
����������	������
�����
��'���	���
����	���������	
����������
�����,��
��	
�����
������
	�������

�
�����	��'��	���	
�����	���
	��	''��	��;�
underpinned by an integrated climate change strategy to adopt 
	������	���
����������	>������,��
��	��
�,��	
��	6��	����
�
�	
��
��
��������
�����
��	[���������	���������	���
����
���,�"���
transition is an achievable goal, but it will require a massive and 
������
	�����������	��������������	��������
�������'�	

�
�� 
and innovation.



4 Low-carbon transformation  An imperative for the Indian industry

Why does India 
need low-carbon 

growth?

Section 2
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India’s carbon emissions
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Drivers 
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While climate change is a global phenomenon, India is 
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F� India is the second-most populous country in the world 
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agriculture and allied sectors and India is primarily an 
agrarian economy.
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India and China) countries. India, along with other developing 
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more carbon intensive than those in other countries. 

Climate change risks may be categorized as physical,  
socio-economic and regulatory risks as illustrated below. 
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India’s economy is expected to continue growing at a rapid 
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Further, low-carbon growth is also intended to help address 
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Drivers

India has made commitments to lower 
its emissions intensity to the international 
community and inaction could hurt 
India’s credibility.

India's proactive stance can open 
diverse avenues for the country 
to strengthen its global 
footing through:
 International efforts to 

combat climate change 
 Clean technologies
 Sustainable growth

India is particularly vulnerable to the 
impact of climate change because large 
portions of its growing population are:
 Dependent on agriculture as a livelihood
 Below the poverty line
 Living in coastal areas

India is set to undertake rapid expansion 
in infrastructure. However, it is equally 
critical to account for the impact of 
climate change-related costs, while 
making technological choices so that 
the country does not lose out on 
pertinent opportunities.
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If India is proactive, it will have more 
leverage to press developed nations to 
do their part by reducing emissions and 
facilitating technology transfer, 
	�	'�	���
�	
��

	
��,

By adopting low-carbon growth, India 
will contribute to the mitigation of 
climate change and encourage other 
nations to do the same. This will curb 
the adverse impact of climate change 
the world over.

A low-carbon development path would 
entail less dependence on fossil fuels 
and increased investments in clean 
technology, resulting in increased 
energy security, job creation and 
economic growth.

�

�

�

�

�

�

���������������
���	��
��������	��������
��	�����
�����
��
��	���
�	
���'����f�
���
�����'������	
���	������	���
������������������
���,�"�����������	�������	�������
�
�����
���	��
��^����
�>���_�	
��
���	��
�����������
�����������,

"�����	
�����
����	������	���
����
�����	
�����������	�
	����
growth, while managing GHG emissions and addressing the 
���6���������	�����	
��,�!������������O����
��
������
��	�
(GOI) has already put in place numerous policy initiatives 
to promote mitigation and adaptation to climate change, a 
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and public will be required to take India on its low-carbon 
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Current regulations and 
policies relevant to  

low-carbon growth in India

Section 3
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"he National Action Plan on Climate Change (NAPCC) was 
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Drivers

 Achieving national 
growth objective 
balancing sustainability

 Global initiative to take 
a sector-driven approach 
to achieve GHG targets

 Apprehension of future 
imposition of climate 
change regulations, 
including the regulatory 
binding in the 
Kyoto Protocol

Ambitious solar 
capacity target
Subsidies

�
�������
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����	������
Market  based mechanism for 
trading of energy 
�	��
�������
�	���
Supply and demand 
side management

Improvements in energy 
��
���
����
�������
��;�
management of solid waste 
and modal shift to 
public transport

Action on water conservation 
and augmentation
Improve water 
������
���
��

Suitable management and 
policy measures to sustain 
and safeguard the Himalayan 
glacier and mountain 
eco-system

Increase forest cover 
and density
Conserve biodiversity

Dry land agriculture
Risk management
Access to information
Biotechnology

Knowledge sharing 
Enlisting the global 
community to collaborate 
in R&D of technologies

Solar mission

Enhanced 
�
�������
���
��

Sustainable 
habitat

Water

Sustaining the 
Himalayan 
ecosystem

National
Mission
Plans

National 
Action 
Plan on 
Climate 
Change

Tradable energy 
���������	��
�������	
for different sectors: 
possible imposition of 
carbon tax

Earmarking 
polluting sectors 
for speedy reforms

Green India 
initiatives

Sustainable 
agriculture

Strategic knowledge 
for climate change

Action points
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technologies that address India’s twin needs: sustainable 
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climate change.

Among the eight national missions under the NAPCC, the 
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development in the climate change sciences, including seeking 
international cooperation in technology development, setting 
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�������	������
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���������
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change knowledge.
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India committed to reduce emissions intensity (GHG emissions 
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economy. A multi-pronged approach has been adopted as 
illustrated below:

�

�

�

�

�

�

�

�

India releases the
National Action
Plan on Climate
Change   

India commits 
voluntary 
reductions 
of emissions 
by 20%—25% 
by 2020 

Approval of 
national 
missions on 
solar and 
energy 
��
���
����

Indian 
Government 
communicates 
�����'���
��
industries to 
report GHG 
emissions

International 
community 
adopts the 
Copenhagen 
Accord  

India’s 
National Climate 
Action Agenda  

O
bj

ec
ti

ve Achieve a 
20%–25% 
reduction of 
GHG by 2020

Internal target under 
NAMA and other 
regulations

/	
�	������	���
�����'��
����'����
�������������
��
���
sectors/industries.
Increased share of investments in the renewable sectors; 10% of 
the total power traded should be from renewable sources

Carbon charge applied on thermal coal procurement
"��������	��'����������������'���	��������	������������
��
����������,
Countries such as the US and the UK will impose cross-border 
carbon tax on the Indian exported goods

Creation of the energy benchmark and trade in energy 
��
���
��������
�	����
�
���������
����	������	������'����	���
�����ZX��
��
�������
���
��
equipment
Promote the construction of green buildings to reduce the 
energy consumption in buildings

Carbon charge

�
�������
���
��

1

2

3
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����
��
�������������������
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#���"	���
�$%�����&����
��������'���	
����	��������'����
�	���
�����
��	[����������
to combat climate change can be channelized through a 
���	�������
�����
�����������
	���
	����>�����������'�������
alleviation, sustainable development and inclusive growth. For 
this purpose, the Planning Commission instituted an Expert 
O���'���	���������,��������	��6�;�����������������������
��	[��
��	

�
�����������
;����������'�	����	���������	������	���
�
���
���������
��	,�"����J'��������'���
����������������������
the government, industry, academia and civil society.

"����	
�	���������������	���
��J'��������'������{

F� Review the existing studies on low-carbon growth 
conducted by various organizations

F� Assess low-carbon options relevant to the Indian economy 

F� ��	���	
�	����
�'�	
����'����
��������	�� 
low-carbon initiatives 

F� ��������	��������������
	���
��������	���
�;�������	
��'��������
to operationalize the low-carbon roadmap

"��������	���
��J'����O���'��	�����
��
��������������
��
�������������{�'����;����
�	
�������;�����
�;�������
��� 
	
����	
�'���	���
,�"��������	���
��'���
������������ 
��������	��������������
�����������
�+{�^"���'	������	� 
low-carbon economy.”

'�
��	����!����	��������	���
�	
��
'�
��	����$
�����"����
�	���
"�����
��	�������������������	��������������
�#����$����������
the Renewable Purchase Obligations (RPO) and Renewable 
�
����������
�	���#���$�����	
���;����������	�����	�������
��
�����	������������
��	�����
������'���
����
�����%!���,�
&
��������%!���;������	�������������'����	��������
��	����
�
������	������	��TX�����������	�������'�����'����	�������
��Z�]VZ;������	
��
���	������VX���������	����������
�J��
decade. Obligated entities (OEs) such as the distribution 
licensees, captive power plant owners and open access 
��
����������������	
�	����������
�������������,�

�����	''�������������	�����'���������������������
����	
�����
�V�*�
��YZVZ,��������'����
��	
�	�����	���
�
�������	�
�
�
��
�����	
��������	����
�
��	��	���������;��,�,;�
�
����
��
�	��	
�����������
�������
�
��;����������������
��
��	�����������
��	�����
�������������	
��	���	
����	��
�������
�������������������	���
����'������������,�"�����
	���������;�����������
������������������
�	���;��	�����
��	������'	�	�������������������������,�One REC will be issued 
�����
��	�����
�������
��	���������
���(�������
��	����
��������	���
����������
������������	
�������	�����������	�
�
�	��������	�'����������
����	������������	����������	
��.

"���'�������
������
��	�����
�����������������	
�� 
��	��
����������������
���	�����
��	�����
�������
��	���
� 
�
��
��	;����'�	����������������	
����
������������
��	[�� 
low-carbon growth.

!���������������	
��)�	���*!�)+
"�����������!�������	
��"�	���#�!"$�����������	
��
���	�����
�
��������%	���
	��/�����
������
�	
�����
�������
���
��,�������
	��	�6����	��������	
��������
�	
���������������������
����
�����'������
����
������
�������
���
�����������
	����
��
������,�"��������
	������
�������#���$�	����
�����
�
��
������	��������<���	�������
���	����������
�
���
�����
�
��
����������������
��
����������~���	������
����� 
��
���
���#~��$,�

"������������������������
�'��
��'���	''���	���������������
Minister’s Council on Climate Change in August 2009 and the 
	''���	���������&
��
��	��
����
�*�
��YZVZ,�"��������	�����
��
����
����������!"������������������'����
�������~���	
��
�
�������
���
���j�����������,�#��j�$��
��������/�
���������
�����,�~�������J'���������	

��
����
�������
���
����	������
���������
�YZVV,

�	���������������	
�	�������������������'���
���
�����
��
���'���
�#j��$����	�
J���'����
�	��������
�	��'���
���
�����'�����������������	��,�"����
�������
���
�����'������
��
�	��������������^�
����'���
�,_�"����	������������'���������������
'����
�	���	�����	�������'����������
������
��
��������������
�	�����
���	�����
�	�'�����������������	��,�&
��������������;�
DCs will have the choice to reduce energy consumption either 
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��������������'����
�	���
�����
�������
���
�����	���������
������������'����	�������
������	��
�������
�	����#�j�����$,�
����������	'	��������J�����
�������
������	��
���	�����;����
�
�������������!"�������;�����	
�	�	����j������	
���������������
other DCs.

"����!"���������	
��	6��	����	����
��������
�����
��	[��
�����	���
��������������������'�������
�����
������
����
�
�
�������
���
�����	������	
���	
�	������
�������
���
���
��
���	�6�������
������
��
������
��������,

$
�����"�
����	���
�������
��"���
"���/�
����������������	�
����������
�������
����	���
�
	
��~�����
�������#��~�$��
�YZZQ,�"���������������
�����
�
�������
���
�����	
�	����������������	��������
��,���~��
�
����	����
�������
���
��������
���������������
�����������
���
�������	����������
�����
���	�
�����������
����
����
;��������;�
��	�������'�����������������������'	
���	
�������������������
are minimized. ECBC is applicable to buildings or building 
���'��J�����	���	���	���

��������	�����TZZ�6`�������	�������
	���
��	������	
������ZZ�6�!�������	���3,��
�������
���
���
standards set by the ECBC code will contribute to energy 
�	��
��������������
��;�	��	>�������������O=O��������
�� 
in India.

�	���
	��,��	
�)�	
������!������ 
	
��.	�	�	��	��������,��	
�
'�
��	����������

"���/�
���������&��	
�������'��
�;�������������%	���
	��
&��	
�"�	
�'�����������#%&"�$�#YZZ�$;��	��������	����	�
central policy to enable and guide state-level action plans 

�����
�	
�����	�����	�����6,�"���'������'��'�����	������
��������
����	���
�����	
������	
����	
�'����'�	

�
��	�������
	����'�	��f����������	�����������'��������	
�'����	
��
�
�
������f��������������	������
�������������������'���������	��
�'	���	
�������������'�����	
������'	�������'����
	��������
��������,�"���'�����������
�f���������'���	
������������������
�	
	��
������������	�
��	
����'����
��
�������'�	

���
'	�6�
���	����������
����	
�	��	�,

j����'��
�YZZT;�����*	�	�	��	��%�����%	���
	��&��	
���
��	��
/�����
�#*%%&�/$����6��������
��	��������'����
�����
��'������
����
����	
��
��	���������;���������
�������	
��	��
��
������������'��'����	
��'������
������������	���������	6��
�����
������
�������	�
	���,�"�����	������'���������
����
*%%&�/�	
��%&"�������'������
��	[����	
�'�����
��	����������
�������	���	��	>�����'	����
�������
��O=O��������
�������
India’s transport sector.

/�	
�	����	
���	����
��������
"�����	
�	����	
���	����
�����������'����
�������~������
	�����	��'������
���
�������
���
��	''��	
����	
���
���	��
��
	�	��
����	������
�������
���
���	��
���
�������,�"���
������������
�����������VZ��	������������������
�����
consuming domestic and industrial equipment. It targets the 
���'�	������
�����'������	
����	������
�����������	
��������
�|��'��
�,�"����	�����
�����������������
�����	
�	���������
�������������������	����;�	�����
�����
���;������	��}�������
��
�	�'��	
�������������
���	
��������,��
�������
���
��
	''��	
����	���	
���'���	
��	�'������������	���
��������	��
they can result in energy savings in buildings as well  
as industries.
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"���'	������	� 
low-carbon economy

Section 4
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����������������	�����
�� 
�����	���
�������

A��'��
�������	���
����������|������	�'�	����'�	
�����
����������'��
��	
����'����
�	���
����	������	���
�

��	��	',�"������
�����;��������������������	����������O=O�
�
��
������������
	���
�	
������'��>�������������
�������
	�'�������������,�"�����	��������������������
�����
��6���

Phase 1 F� �����	���
�	
�������	���
������	����
��O=O�
emissions

F� ������'�	�������
����	�����������
	���
[��O=O�
inventory 

F� j��
	����������
��	
�������	���
�����O=O��������
��

Phase 2 F� ���
��
�	���
���������	���
��'���
� F� ���
������'���
�����������	���
��������

F� "���
�����
�����	
	��������������	���
��'���
��
(quantitative and qualitative)

Phase 3 F� ~	����������
��
�	���
�	
����������������
�J����
��'��������	�����6

F� ����
������	���������������	���
�������

F� �����������J����
�<�'����
��'�������

Phase 4 F� Low-carbon roadmap F� j�������	�
���'��������	�����6�������������
���
��
����	�������	
����'����
����	
�����
��J����
��
'�������;������|�����

carbon abatement levers and establishing the low-carbon 
��	��	',��������;���������'��	�����������
������	���������������
��'����
�	���
���������	���
�	�	����
��������<�����	���
�
������;�������������J����
��'��������	�����6�	
���������
��
������|�������
��
�����;��
��������
	��	
�������	�������	�����6�
to enable the transition to a low-carbon economy. A plausible 
'�	������������������������	��'��
�������	���
���������	��
been discussed below:

/����01���������	�������
����	���&2&��
��
�������������
	���


F� ���
�����6���O=O�������
����������

F� ���
�����O=O��������
���������
�'���
��	�������
������	����������	
�������������

F� Estimate baseline GHG emissions adopting a “bottom-up” approach

/����31�/��
	����������
��	
�������	���
��&2&��������
�

F� �����	���O=O��������
�'��
����'����YZYZ�	
��YZ�Z��
�����������
���'������	�������
	�����

F� �����
'����������������
	����������
�{

F� !

��
����'�	
��	
��'��������	
��'������������
������������

F� Macro variables such as economic growth, climate policy, carbon tax, regulations, market impact, 
approved plans, capacity addition in power generation, land use pattern, consumption pattern, etc.

!�	���01�$����	���
�	
�������	���
������	����
��&2&��������
�



16 Low-carbon transformation  An imperative for the Indian industry

������'�
��	�O=O��
��
�������|�����������J	��
	���
����	���
������������
�������
���'���
�#�
������;���	
�'���$�	�������
	�������������������O=O��������
��#�	���;�	����������$�	
��

Sectors

Consumption of fuel in pumps for irrigation

Cutting down forests for mining activities, fuel wood, etc.

Consumption of fuel in cars, taxis, etc.

Consumption of fuel in trucks

Consumption of fuel in railways

Methane emissions, emissions from incineration

Consumption of fuel in power generation

Consumption of fuel in different manufacturing operations
Captive power generation

Consumption of fuel in different agro-processing  operations

Consumption of fuel in in gen sets and cooking

Consumption of fuel in gen sets and cooking

Land use, land-use 
change and 
forestry (LULUCF)

Transport

Waste

Industry

Buildings
Commercial

Residential

Municipal waste

Power

Manufacturing sectors

Cottage industries

Light duty vehicles

Heavy duty vehicles

Agriculture

Deforestation

Railways

����������
�����	���
���
6��#��������	���
$,�!
��������	�����
�J	�'�������	����������������	����
�����������O=O��������
��
has been given below:
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"��������	���
�����	����
��O=O��������
��	
�������	���
��
����������
��������������
�����������	���������������������
���
��
�	���
�������	�����������������	������������	���
�
������,�������������;�
	�����'����;��	
��	�����
���������;�
������
��	
����	
�'���;�	���	�'	�����������	�
�������	��	������

���������	���
��J'����O���'�����
��	,������������;�������
���������	���������������������'�
����������	''��J��	�����QZX�
����
��	[��O=O��������
���
�YZ�Z4,�`�����������
��
�	���
����
�����������������;��'���
���	���
�	�	����
����������
�����
���������������	
����	
	��f��;�	�����������
�'�	������,

/����01�4��
����������
�����������	���
�������

F� Analyze various national and international climate change mitigation and adaptation plans, policies and 
�����'�	����������������	���
�������

F� ���
������	���
�	�	����
������������	������������	���
�������

F� Study various technology options, map low-carbon resources and screen technology options to match  
the country’s resource potential

F� �����	���O=O�	�	����
��'���
��	���������	������'���
�;����
�����6������������	������	
��	
	��f��������
���������
������������
�
�����
���������
������
���
	���	�����������
�#����$�	''��	��

/����31�)���
�����
�����	
	��������������	���
������
���*5�	
���	�����	
��5�	���	����+

F� Develop indicative business models around the carbon abatement levers, evaluate their contribution to 
sustainable development and estimate their potential to generate “green employment”

F� ��	������	
���	������f��O=O��������
���������
���	������	������
�����������<����������

F� ��	������	
���	������f��O=O��������
���������
���	������	������
���������������������6

F� ���
�����6���������	��	��	
��	�	����
���������	
��������'����������	���
���	��	'

F� ���
�����
�����	���	��	�����'�������
�����
���
�	
���'���
��'�����������������'�����������	��������������
�	���
��'���
�;��,�,;��	J��
��
�����;����������;�
��	����������;���
��	���
��	�����
��
�����;����,�

!�	���31�4��
��
�	���
���������	���
������
�
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Approach to 
low-carbon 
growth in the 
power sector

Natural gas

New generation
stations

Existing units

��
���
������	����
�'��	���

R&M in boiler 
	
�������
��

�J����������������
���
��j���	����
��

j�'��������	�

&���	����'��������	�

=������
���
���
���������	�

IGCC

�����
���������O"

LNG

~�
�
��	����
��	�

~��������

"����	�

=����

Renewables

%����	�

"����������������


�
�������
���
��
������
��

�
�������
���
�
�
������

��
���
���
��'������
�

Generation
��J

Fuel

���	
����f��
�	
	����
�

�%O{���|��
���
	���	���	�
��j{��	���
��	'�����	
������	��
�O��{��
����	�����	��
�	���
������
��������
O"{�O	�������
�
��/{���
��	���
�	
�������
�f	���

"��{�"�	
�������
�	
�������������


!
��������	������J	�'���������
��
�	���
�	
����	���
�	���
� 
��������	���
��'���
����������'�������������	�����
� 
presented below:
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�
������������	���
��'���
��	������
��
��;�������	��
�����	��	������������
�����
�������	���������	�������	��
��
��������
��������	�
	����������'��
�,��	��������������
�	���
��'���
���	�������	���
�������������	
������������;�
	�������	���������������������6��
������,�!������������	���������
	
	������������������	���
��'���
��	�	��	��������������
�����	
�

������	��	����������������'�������f���
������
���	
���	6��'������
�������
�,��������
����������
�����
�������	���������������;�	�
���	�����	
	�������	
�����	����������������
������	�������#	'	���
���������
��	���	������$������'����
�������	���
��'���
�;�	��
discussed in phase three.

/����01�4��
��
�	���
�����	���������������	���
�������
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stakeholders, including industries, industry bodies, technology 
suppliers, policy makers, consumers, academia, research 
institutions and relevant ministries in the government. 
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F� Public awareness about the low-carbon roadmap
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businesses and people, who ultimately drive the economy,  
is undeniable.
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Power generation

As on 30 November 2010, India’s total installed power 
generation capacity was 167,077.36 MW, with thermal 
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Power transmission and distribution
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states, state-level grids and local distribution networks, and the 
transmission systems supply power to the distribution systems. 
India’s main challenge lies in the losses in the transmission and 
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around 948 million tCO2 per annum in the year 2020 and 
1,919 million tCO2 per annum in 203010. 
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power is integral to India’s path to low-carbon growth, coal-
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However, a multi-pronged approach is essential, which  
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demand-side management.

Reducing GHG emissions from power generation

As mentioned earlier, coal is expected to remain the main 
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coal-based power generation and implement clean coal 
technologies, some which are currently in early development 
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coal has been illustrated below.

Technology development pipeline for coal-based power generation

Early research/proof 
of the concept

Very low water FGD

Alternative 
sorbent FGD1

Chemical
looping

Ocean CO2 
storage

Novel CO2 
sequestration Fine coal 

utilization

Super 
critical CFB2

Subcritical CFB 
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�
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�
NOX reduction 
(SCR6 ,LNB7 )

1 FGD -Flue gas desulfurization
Y� ��~�]������	��
��}����f������
3 PCC –Post-combustion capture
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6 SCR – Selective catalytic reduction
7 LNB –Low NOX burners

UGC5 -IGCC

IGCC5
Ultra-super 
critical PCC3

Coal-bed 
methane

Geological CO2 storage

Oxyfuel

Post combustion 
CO2 capture

1 2 3 4 5

CommercialCommercial with
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����	������DemonstrationLab testing
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Supercritical power plants operate at a temperature and 
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ceases to exist. Ultra supercritical plants operate at even higher 
temperatures and pressures. Operating beyond the critical 
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It has becoming increasingly critical to reduce dependence 
on coal and minimize GHG emissions by using less carbon-
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power plants or standalone biomass-based power plants.
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with ongoing capacity expansion in wind, biomass, and hydro 
power. However, there are untapped opportunities in solar, 
geothermal, tidal and other renewable energy technologies.  
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Managing transmission and distribution through  
smart grids
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in an electricity system and are designed to route power in the 
most optimal way. A smart grid applies sensing, measurement 
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aggregate distributed power sources such as renewable power 
plants, batteries, and diesel generators to help balance the 
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cut down on transmission and distribution losses, which will 
ultimately reduce power demand and carbon emissions.
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A few indicative abatement levers for the iron and steel industry

Raw material 
preparation section Finishing/rolling Support 

facilitiesCastingSteel 
manufacturing

Iron 
manufacturing

Upstream operations Main production operations Downstream operations Supporting operations

Lowering the 
quantity 
of volatile 
hydrocarbons 
in the sinter 
feed

Sinter cooler 
waste gas 
recirculation

Coke dry 
quenching

Minimization 
of leakage 
in the heating 
chambers 
and coke 
oven chamber

Coal moisture 
control using 
waste heat

Direct injection 
of reducing 
agents in the 
blast furnace

Energy recovery 
using top-pressure 
recovery turbines 
(TRTs)

Energy savings 
at the hot stove

Preheating of 
DRI Feed, 
reducing coal 
consumption

Introduction 
of the 
recuperator 
hot blast stove

BOF gas 
heat recovery

Reducing 
impurities 
from scrap

Increased rate 
of insulation in 
the induction 
furnace with 
roof design 
����
�	���


Introduction of 
CONARC 
replacing EAF 

Improvement 
in ladle design 
to reduce 
heat loss

Direct charging 
of hot DRI 
without cooling

Introduction of 
the centrifugal 
casting 
technology 
instead of 
static casting

Better utilization 
of the chiller 
for optimal 
material use

Replacement of 
fossil fuel with 
waste gases in 
the reheating 
furnaces

Introduction of 
recuperative 
burners

Waste heat 
recovery with 
Ormat technology 
from the furnace 
off-gases

Replacement of 
PRDS with 
the back 
pressure turbine

Increased 
��
���
����������
boiler and turbine 
in the captive 
power plant

Cogeneration 
systems
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EAF: Electric arc furnace
BOF: Basic oxygen furnace
DRI: Direct reduced iron
PRDS: Pressure reducing and desuperheating system
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GHG emission reduction in the iron and steel sector can be 
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technologies in various operations in the iron and steel 
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waste heat in the inert gas can be utilized to generate 
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recovered in the sintering plant can be utilized to pre-heat 
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F� '������	����������	��������: Waste heat can be 
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recuperative or regenerative burners.
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generated through this technology19. 
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power generation can be implemented based on combined 
cycle power plants or with high-pressure boilers coupled 
with steam turbine generators. Cogeneration, when 
integrated with waste heat recovery boilers, can improve 
������
���
�����������	������	�����������������,

Cement

Overview of the cement sector
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annum; second only to China20. Owing to the rapid expansion 
predicted in the sector, it is expected to produce 403 million 
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Cement production is an energy-intensive process; energy cost 
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comparable to global standards.
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emissions in the year 2020 and 239 million tCO2 emissions in 
the year 203025. 
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In the cement sector, many industries have already taken 
various initiatives toward low-carbon growth. However, there is 
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recovery is not yet tapped by the cement sector, owing to the 
������
���	���
������
�������,������
��	
��;������	������	�����
pre-heater and cooler exhausts is commonly used to dry raw 
materials and coal. However, there is immense potential to use 
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wastes and tire wastes can be used to displace coal 
consumption in kilns, resulting in reduced GHG emissions.
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burners: Syngas is a gas mixture consisting predominantly 
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emission reductions.
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1. 4����������
	�����������	����	��: Fluoride-based 
minerals, when added to the raw material, improve the 
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2. /�%���	���������	���������������	���
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�: Most 
Indian plants use multi-stage pre-heaters and pre-calciner 
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potential to upgrade all pre-heaters and pre-calciner kilns 
to the six-stage system.
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3. <�����9�������	��	
��������
��7��
�������: In the 
������f���~���"���
������#�~"$�������'����
�*	'	
;�����
���
6������'���������
�	�}����f��������������	�����	���
��
���
������	�;�	
���
>����
���	���	����	�,�"�������������
�	�


������	
��	�������
6���	
���������
�������
���'���
,

4. =�����	���������������*='��+: Currently, this technology 
�	��'����
������������������
���
������������	���	����	�,�
"����������'�
���	���
������/�����������
������
��	
�
����
��������;�����'���
��	���	
��������������	��f������
��'�	��
��	������������
��
�����������������/�,

5. 4
���	��
�������
�	������>��	����
�*!����	
��!�99��
	�
"���
�+�!!"�����
�{�/������������
��'�	
�������}��
	������	
��J��
�����YZX]�ZX����
������������~���	�����
�
��	
�j�	
�	����'���������	�������'�����TX,�"��������
'���
��	����������'�������}��	������
��
���	��
������� 
been achieved. 

6. ,������	����
	���������	���
	�����	���	����	������
���
7������������
{�"��������f	���
����	����
	����	��
material containing calcium (e.g., concrete crusher 
sand, aerated concrete meal, etc.), which are already 
de-carbonated, reduces energy consumption as well as 
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Cement and Portland Slag Cement) is high in India 
compared to other countries, there is great potential 
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�: Geopolymer cement is an 
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which has a lower “one-day strength.” However, due to 
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low-grade cement product is used in other countries to a 
greater extent.
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Further, route optimization can be enabled by employing 
technologies such as the Global Positioning System (GPS) to 
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consumption.
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An overview
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produce calcium ammonium nitrate (CAN) and ammonium 
chloride and the remaining 10 produce ammonium sulphate. 
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by the year 2020 and 37.32 million tonnes by 203028,��"���
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�30. 

"������	����2 emissions in the sector are expected to be 
around 42 million tCO2 per annum in the year 2020 and 54 
million tCO2 per annum in 203031. 
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Low-carbon options for the fertilizer sector
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include process modelling, multi-variable controller generation, 
real-time adaptive control and constrained optimization.
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2. Adopting pressure swing absorption or membrane-based 
CO2 removal
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: Lower 
synthesis pressure with appropriate catalyst selection reduces 
power consumption in the compressor. 
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An overview
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��������2 equivalent by 203037.

Low-carbon options for the transport sector
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Dedicated freight corridor
Modal shift from road to rail
Mass rapid transit system
Long-range urban planning
Usage on inland waterways
Non-motorized vehicles

Transport 
infrastructure

Transport Operational 
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Vehicle 
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���
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Bio-fuels
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	����
���������
Route optimization

Use of hybrid and electric vehicles
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Blending of ethanol with gasoline
Bio-diesel
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Thrust area Category Abatement levers
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2. Facilitating a ���	���������������	������	���

�,� ��'����
�	���
�����	����	������	
����������� such as 
��������	�
;������	'�����	
����#~�"$;����,;�����
���	�������
���������
����	
�������f	���
����'��������	
�'���	���


4. #�
���	
������	
���	

�
��including the integration 
����	
�����;�'�	

�
��	
��������'��
�������	
�'����
networks to shorten commuting time and avoid  
��	�
����
������


5. ,�	�������
�	
���	����	�� such as rivers, canals, 
�	�6�	�����	
������6����������������	
�'���	���


�,� �
��	���������;��,�,;������	�����	
��;����������
���	����
��	������
�
�������9�����������*��=+���	
������such 
as bicycles and cycle-rickshaws
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coordinated decisions regarding travel routes  
and schedules.
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powered by the grid would be less emissions-intensive 
than conventional vehicles.
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Conclusion
Section 5
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Gautam Budh Nagar, U.P.
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About Ernst & Young
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transaction and advisory services. Worldwide, our 
141,000 people are united by our shared values and 
an unwavering commitment to quality. We make a 
�������
���������'�
������'��'��;���������
���	
������
wider communities achieve their potential. 
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Limited, a UK company limited by guarantee, does not 
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our organization, please visit www.ey.com
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 on the environment, this document has been printed on paper  
 with a high recycled content.
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About ASSOCHAM
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institution playing its role as a catalyst between the Government 
and the Industry. ASSOCHAM was established in 1920 and has 
���
�������������
��
}��
��
������O����
��
���
���	'�
���
��	[��
���
����;���	��;�
��	��	
������	��'���������������������������
�
��
to the trade and industry.

ASSOCHAM renders its services to over 3,50,000 members which 
includes multinational companies, India’s top corporate, medium 
and small scale units and Associations representing all the sectors 
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ASSOCHAM has over 80 Expert Committees covering the entire 
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signed MoU partnership with Business Chambers in more than  
45 countries.

D.S. Rawat
Secretary General
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Email: assocham@nic.in
Website: www.assocham.org


