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The year 2015 is pivotal with more than 150 world leaders adopting the new 2030 Agenda for Sustainable 
Development including the Sustainable Development Goals (SDG) in September. Additionally, countries 
across the globe have released their country-specific Intended Nationally Determined Contributions 
(INDC), which will be adopted at the Twenty-First Conference of the Parties (COP21) in Paris in 
December. The implementation of the SDG and INDC will depend on the role that various stakeholders 
play and the partnerships they create. In this respect, the roles that the corporate sector can play and 
their relevance to the post-2015 development agenda is of great significance. It is necessary to enhance 
existing as well as new initiatives to maximize the impact and contribute significantly towards tackling 
climate change.

Delhi to Paris: Corporate Vision on Climate Change, a mega initiative of TERI Council for Business 
Sustainability (TERI CBS), led by the business community, aims to outline the Indian Corporate vision 
on the various aspects of tackling climate change and aligning this vision to the Government of India 
schemes. The initiative subtitled Reinforcing India’s Commitments focuses on four pressing themes 
that are of utmost importance to achieve a low-carbon and climate-resilient future—Improving the 
Efficiency of Energy Use, Expanding the Use of Renewable Energy, Ensure Water Availability in a 
Changing Climate, and Efficient Waste Management. With the guidance of an accomplished Executive 
Committee and a renewed focus, TERI CBS is poised to expand overseas, hosting three deliberations at 
COP21 in Paris. 

The Delhi to Paris: Corporate Vision on Climate Change initiative was launched at the High 
Level Corporate Dialogue (HLCD) 2015, the curtain raiser to TERI’s flagship event, Delhi Sustainable 
Development Summit on February 4, 2015. The HLCD witnessed the participation of around 250 
participants from across the industry, over 100 top companies, more than 45 CEOs, and over 120 
senior colleagues from the business fraternity. The HLCD included representatives from government, 
corporates, multilateral and bilateral organisations, and institutes.

Following the HLCD, TERI CBS conducted Corporate Consultations that witnessed participation from 
200 companies and took place via webinars, making them carbon neutral. Discussions at the Corporate 
Consultations included corporate India’s experiences, best practices, current interventions, and scope 
for improvement, thereby strengthening India’s position with regard to tackling climate change on a 
global platform. Of these companies, 60 organizations submitted comprehensive case studies on these 
themes, which have been analysed by TERI experts and are presented in the following pages. TERI 
CBS’s initiative is perhaps the largest and most comprehensive corporate sector enterprise represented 
at COP21.

The National Seminar is a culmination of deliberations that began in February 2015; corporate 
consultations that took place throughout the year, and case studies received from participating companies. 
However, this enterprise is just the beginning. TERI CBS is continuously enabling best practices in the 
Indian corporate sector and showcasing them at national and international forums. The Delhi to Paris: 
Corporate Vision on Climate Change is a vision that will be translated into action in the coming 
years.
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Improving the  
Efficiency of Energy Use
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Introduction

Industry, transport, and buildings are the three key demand side sectors of the Indian economy. With 
increasing economic activity and infrastructure development, the overall dependence on energy is 
increasing quite rapidly. The growth in energy demand in these sectors is dependent on technologies 
adopted in these sectors and the level of energy efficiency. As per various TERI estimates, under the 
Business-As-Usual Scenario, the energy demand in the three sectors is expected to increase by almost 
three times in the next 20 years. In terms of magnitude, industry and transport are the two major energy 
consuming sectors with the consumption in the transport sector increasing by almost four times by 
2031. India is in a unique position as being a rapidly growing economy it has a large manufacturing 
base and massive infrastructure potential (including buildings) that are yet to be built. Accordingly, 
there is scope to align the development with efficient technology that can tie in closely with India’s 
sustainable development and economic growth potential. 

Industry

Current Energy Use Pattern

The industrial sector has been a major driver of growth in India, accounting for about 27 per cent of gross 
domestic product (GDP) during 2012–13.1 The commercial energy consumption of the industry sector 
during 2011–12 was estimated to be 160 Mtoe (million tonnes of oil equivalent) and was highest among 
other end-use sectors with a share of 45 per cent. India’s industry sector comprises large industries, 
several of which have efficiencies that compare with the world’s best, as well as Micro, Small and 
Medium Enterprises (MSMEs) that often have widely varying levels of efficiencies. Almost 80 per cent 
of the total energy consumption of the industry sector is accounted by ten industry sub-sectors, namely 
aluminum, cement, iron & steel, fertilizers, pulp & paper, textiles, chlor-alkali (caustic soda and soda 
ash), petrochemicals, brick and glass industries. Although these industries account for a majority of the 
energy use and some of the units in these sectors are already operating at high efficiency levels, there 
still exists scope for improvement in many others.

The MSME sector in India holds special relevance in the Indian economy, contributing 8 per cent of 
GDP, 45 per cent of manufacturing output, and 40 per cent of exports. The MSME sector is involved 
in manufacturing of about 6,000 products. Many of the MSMEs in India are clustered; it is estimated 
that there are about 200 MSME clusters that are in the medium to high energy intensive categories. The 
MSME sector lends itself to significant efficiency improvement potential in the industry sector. The sub-
sectors include foundries, forging, secondary steel and aluminum, engineering, ceramics, bricks, glass, 
chemicals, etc.

Relevance in context to Climate Change

The industry sector accounts for a major share of greenhouse gas (GHG) emissions primarily linked 
to fossil fuel combustion within the plants or indirectly linked to electricity used by them. In addition, 
the industry sector also accounts for GHG emissions from processes adopted, for instance, in cement 
manufacturing. This sector accounts for the second largest consumption of coal. Cement and steel 
industries are among the top consumers of coal followed by brick-making, which is relatively lesser in 

1  Source: https://data.gov.in/catalog/gdp-india-and-major-sectors-economy-share-each-sector-gdp-and-growth-rate-gdp-and-
other
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scale. With the government’s plans for high economic growth and a strong thrust on the ‘Make in India’ 
initiative, the emissions from the industry sector will go up with envisaged growth in manufacturing 
sector in the country in the coming decades.

Existing Policy Framework

l  Several policies and measures over the past few years have contributed to continuous reduction in 
energy intensity in the industry sector. The Perform, Achieve and Trade (PAT) scheme of the Bureau 
of Energy Efficiency (BEE) has been especially relevant in bringing about a systematic and integrated 
approach to energy efficiency improvement across the designated consumers within this scheme. 
Subsequent widening and deepening of the PAT scheme is also being planned. Apart from this, 
several other energy efficiency policy initiatives like the Standards and Labeling Scheme of BEE 
for different appliances, promoting Energy Service Companies (ESCOs), certification, training and 
capacity building for energy auditors and managers, etc., are playing a key role in promoting energy 
efficiency in the industry sector. Some of the existing policies of the Government of India that have 
helped to promote energy efficiency in the industrial sector include the following:

�� Energy Conservation Act, 2001

�� National Mission for Enhanced Energy Efficiency (NMEEE), 2008

  �Perform, Achieve and Trade (PAT)

  �Energy Efficiency Financing Platform (EEFP)

  �Market Transformation for Energy Efficiency (MTEE)

  �Framework for Energy Efficient Economic Development (FEEED) 

l Demand Side Management (DSM) regulations by various electric utilities

l  National Steel Policy (2012) formulated by the Ministry of Steel, Government of India, that aims 
at transforming Indian steel industry into a global leader while recognizing the importance of 
environmental sustainability.

l  National Manufacturing Competitiveness (NMC) programme launched by the Ministry of MSME, 
Government of India, for improving competitiveness of MSME sector. Technology and Quality 
Upgradation Programme (TEQUP) and CLCSS (Credit Linked Capital Subsidy Scheme) are important 
schemes to promote energy efficiency in MSMEs.

Role of Corporates

A comparison of energy efficiency levels of different industry sub-sectors with the best available 
technologies at the national and international level clearly illustrates that there is scope to improve the 
energy performance of Indian industry sector. The Indian corporate sector can play a significant role 
in ensuring that the efficiency of energy use in their existing manufacturing units remains high. They 
need to lay emphasis on continuous technological improvements through upgradation of their systems 
and processes, regular monitoring of various performance parameters as well as capacity building 
of plant personnel for efficient operation of plant equipment. Adequate internal budgets for energy 
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efficiency improvement projects will need to be earmarked for modernization and upgradation projects. 
In addition, corporates will have to ensure that they deploy energy efficient technologies and processes 
while going in for new greenfield or brownfield projects. Several energy audits undertaken by various 
agencies, including TERI, point to the fact that potential for improving the energy performance exists 
in many plants, especially in older units and the MSME sector. The technological options available 
include: 

l Sector-specific options in core plant and machinery 

l  Cross-cutting technologies like boilers, pumps and blowers, compressors, refrigeration and air-
conditioning, motors, etc. 

l  Increasing recycling, better quality control and management practices within plants (including 
adoption of Energy Management Systems), and 

l  Switch-over to cleaner and low carbon fuels wherever feasible (like natural gas, biomass and solar 
thermal technologies for lower temperature heating) 

However, it may be noted that many large industries in India in sectors like cement, fertilizers, etc., 
have improved their energy performance level over the years through adoption of state-of-the-art 
technologies and implementation of energy conservation measures. For example, the Indian cement 
sector has continuously upgraded its technologies leading to a substantial overall decrease in specific 
thermal energy consumption. The industry was previously using inefficient ‘wet process’ (94 per cent 
of installed capacity in 1960s) and gradually switched over to energy efficient dry process (99 per cent 
of installed capacity in 2014), including latest technological options available in grinding processes. 
Another example is of the Indian fertilizer sector. The overall specific energy consumption (SEC) of the 
fertilizer sub-sector improved from 12.48 giga-calories (Gcal) per tonne of ammonia in 1987–88 to 8.49 
Gcal per tonne of ammonia in 2013–14, which is comparable at the global level. In other sectors as 
well, there are examples that need to be recognized. At the same time, it is also true that options exist for 
efficiency improvement in many sectors. Many corporates have a clear vision to reduce their direct and 
indirect GHG emissions through various in-house efforts. Some of them have plans to go beyond their 
specific PAT targets and have corporate level plans to reduce their emission intensities. For example, 
one of the companies in the Oil & Gas sector envisages a reduction of GHG emission intensity by 33 per 
cent by 2020 from base year of FY 2010-11. Leading corporates in this sector are undertaking initiatives 
for conservation of electricity, increased usage of renewable energy, reduction in flaring and fugitive 
emissions, etc. 

In the MSME sector also, in the recent years, many bilateral, multilateral, and government organizations 
have initiated projects to reduce energy consumption in the sector. The key approaches that have 
been adopted include, technology development and demonstration; energy audits and implementation; 
capacity building at the local level; and concessional loans for clean technologies. It is important that 
the Small and Medium Enterprises benefit from these programmes to promote energy efficiency and 
also contribute towards energy efficiency improvement in this key sector of the economy. There are 
technological, financial, and institutional challenges to be overcome in this vital sector and lot more 
effort will be needed to make the Indian MSME sector competitive and vibrant to compete in the 
globalized environment. 
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Buildings

Current energy use pattern

Globally, buildings account for 40 per cent of the total electricity consumption and in India, the buildings 
sector accounts for approximately 35 per cent of the total electricity consumption. The potential for 
reducing electricity consumption amounts to 60 per cent using energy efficient technologies. The 
construction industry at present contributes about 10 per cent of GDP and is expanding rapidly at over 
9 per cent per year spurred largely by the strong growth in the services sector.2

Rapid urban development is resulting in high demand for infrastructure and buildings and thus an 
increasing demand for energy. Urbanization in India has increased from 26 per cent in 1991 to 31 per 
cent in 2010 and is expected to increase to 34 per cent by 2015 and 36 per cent by 2020. It is expected 
that by 2020, almost 500 million people will be living in urban India. 

The commercial buildings sector accounts for 28 per cent and residential sector accounts for 72 per cent 
of total electricity consumption in buildings and has been growing at a rate of 10–11 per cent, much 
faster than the average electricity growth in the economy. 

It is estimated that if buildings continue to be built and operated in the conventional manner, electricity 
consumption by commercial buildings may increase by more than three times and in residential sector 
by more than two times by year 2020–21, taking 2010–11 as the base year.

Relevance in context to Climate Change

Considering the present energy consumption by buildings in India and its growth rate in coming years, 
it is critical that policy interventions are put in place to improve energy efficiency in both new as well as 
existing buildings in these sectors. The buildings sector is highly dynamic. Several codes exist but there 
are also many implementation challenges. Moreover, the country context is different with India having a 
socio-economic profile and climate which is different from countries in the developed world. Innovation 
in materials, appropriate financing models, and integration of policy and regulation is required to bring 
about a transformation in this sector. Access to housing is still low, and the commercial sector also 
has significant infrastructure that remains to be built. Long-term policy initiatives that encourage the 
development of cutting edge research and cost-effective technologies can bring about steep changes in 
the energy use in buildings. 

The buildings sector accounts for 42 per cent of total GHG emissions. With several initiatives such 
as smart cities high on the government agenda and the understanding that there are several synergies 
between energy security, climate mitigation, urban planning, air pollution reduction and better lifestyles, 
the buildings sector requires concerted action to prevent lock-ins and improve the energy intensity.

Existing Policy Framework

There have been several landmark initiatives by the Government of India, corporates, not-for-profit 
organizations for improving energy efficiency in commercial buildings. Some of the major initiatives 
taken are as follows: 

2 Energy Assessment Guide for Commercial Buildings, April 2008, developed and published by USAID ECO-III Project .
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l The Energy Conservation Building Code (ECBC) 

l Star Rating Programme developed by BEE 

l National Mission on Sustainable Habitat

l Smart City Programme 

l Standards and Labeling (S&L) 

l Green building rating systems facilitating construction of energy efficient buildings

�� GRIHA—Green Rating for Integrated Habitat Assessment

�� LEED—Leadership in Energy and Environmental Design

�� IGBC—India Green Building Council

Role of Corporates

While the government has put in place several schemes and measures to bring in efficiency in the 
building sector, corporates can play a key role in accelerating the process. As per a study conducted by 
TERI,3 in a conventional air-conditioned commercial building, approximately: 

l  20% savings can be achieved by incorporating passive design features like optimum orientation, 
envelope shading, daylight integration, etc. 

l  30% savings can be achieved by making the building ECBC compliant

l  40% savings can be achieved by incorporating passive design features and making the building 
ECBC compliant

The overall energy saving potential in commercial buildings is around 8,700 gigawatt hours ( GWh) in 
existing commercial buildings, and will be around 90,000 GWh in upcoming commercial buildings by 
the year 2021. 

As per a World Bank study,4 the shift to efficient lighting options is estimated to result in saving of 
75,356 GWh by 2021. Leading corporates have taken steps to reduce energy consumption at their 
manufacturing facilities, offices, and warehouses through various methods including implementation 
of real time energy monitoring system, regular energy audits of the facilities, retrofitting in the existing 
buildings with energy efficient equipment, complying with rating and certification programs (BEE star 
rating, GRIHA, LEED), LEDs for lighting systems, etc.

Transport

Current energy use pattern

The transport sector forms the bedrock of hydrocarbons demand globally. In India’s case, it constituted 

3  TERI study on ‘High Performance Commercial Buildings in India’ supported by Bureau of Energy Efficiency and United 
States Department of State.

4  Residential Consumption of Electricity in India, Background Paper for India: Strategies for Low Carbon Growth, July 2008, 
The World Bank.
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28 per cent of the country’s commercial energy demand. Of the total energy consumed by the transport 
sector, petroleum products constituted 96.8 per cent of the demand (TERI 2015). Between 2001 and 
2011, the transport sector grew at 10 per cent annually, outpacing India’s GDP growth. 

Growth in the sector’s energy consumption has been primarily fuelled by an unprecedented growth in 
road transport. Road transport, almost entirely dependent on petroleum products, consumed about 93 
per cent of the total energy demand of the transport sector in 2011–12. Road transport—both urban and 
inter-city movement of passengers and goods—is estimated to have grown at a rate of about 10 per cent 
and 15 per cent annually between 2001 and 2011, compared to a growth of about 8 per cent and 7 per 
cent in the railways. Air passenger traffic grew the fastest, at 16 per cent annually over the same period. 

Relevance in context to climate change

Improvement in vehicular technology, integration of IT for enabling better traffic management, 
development of improved city infrastructure for decreasing transport related energy use, etc., are areas 
where interventions are required. This holds special relevance in the context of the recent INDCs and 
the ‘smart cities’ initiative.

Air pollution and congestion are assuming even higher importance and need to be adequately addressed. 
Rail-based movement and public transportation has been unable to keep pace with growth and the 
pressure of growing demand has fallen disproportionately on the road sector. 

Existing policy framework

Having identified such large negative externalities from an unplanned transport sector, with the turn of 
the century, a large number of policies and programmes to address these issues have been formulated. 
Policies, programmes and projects which have been taken up by the Government, corporate houses, 
and other organizations have aimed at making the transport sector more sustainable by reducing the 
energy intensities and the resulting emissions from the sector. Some of the key policies which have been 
focused in this direction are as follows:

l  National Urban Transport Policy

l  Jawaharlal National Urban Renewal Mission (JnNURM):

l  Auto Fuel policy and vehicular emission standards

l  Fuel efficiency norms for vehicles issued by Bureau of Energy Efficiency 

l  Rapid transport systems

l  Smart Cities Mission and AMRUT (Atal Mission for Rejuvenation and Urban Transportation)

l  Pradhan Mantri Gram Sadak Yojana (PMGSY) 

l  Dedicated Freight Corridor
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Role of corporates

While several policies and measures in the transport sector have been put in place, the growth of both 
passenger and freight traffic that is anticipated with economic development of the country is expected 
to result in an escalation of energy demand and emissions from this sector, unless large transformational 
changes are enabled in the sector. 

For service-led organizations, providing IT, educational, hospitality services, the opportunities are 
in introducing sustainability in employee mobility practices. IT service providers, for instance, have 
started mapping their employee mobility demands, and creating mobility plans and incentivizing public 
transport use. Given the large requirement of these companies to engage internally across its many 
offices, or with clients spread across various parts of the globe, the need for air travel has historically 
been high. However, conscious efforts are being made for reducing air miles through effective use of 
IT and video conferencing facilities. Use of supply chain and logistics tools is increasingly finding their 
way into the manufacturing and related industries due to the clear economic advantages along with 
the co-benefits of reduced energy demands and emissions. Companies are proactively taking steps to 
move their inward or outward cargo by environmentally benign modes such as railways and waterways. 
Power generation companies have shown the way by moving the coal required for their power plant 
entirely on inland-waterways, and other companies are planning to follow suit. Additionally, there have 
been efforts by large truck fleet users to be conscious about the energy efficiencies of the trucks used for 
moving raw materials and outputs. 

Automotive companies, led by a strong market demand for efficient vehicles, have continuously been 
taking efforts to increase the fuel efficiencies of their vehicle fleets even in the absence of any fuel 
efficiency regulations. With the introduction of fuel efficiency vehicles over the subsequent years, there 
would expectedly be further increase in the efficiency of the vehicle stock of the country. The Indian 
Railways too have progressively improved their fuel efficiencies by introducing both operational best 
practices and technical improvements. Improved traffic to energy ratios, on account of increasing train 
lengths and track capacities, coupled with better planning in operations and improved locomotives 
have led to improvement in railway efficiencies on both diesel and electric traction.

Promotion and adoption of such best practices across various industries and organizations would go a 
long way in improving the energy and emissions intensities for the transport sector in India.

While reduction of energy and emissions is most challenging in the transport sector, it also offers good 
scope for efficiency improvement. This is also an opportunity for international agencies, developed 
countries, and multinationals to assist India in meeting its development goals while keeping an eye on 
sustainability. Corporate organizations, with adequate resources, need to lead the way in which they 
meet their transport demand sustainably, and in terms of the technologies they choose to bring to the 
market. Incentives coupled with adequate planning should encourage low carbon technologies for 
transport in the form of electric, hybrid or fuel cell vehicles, efficient rail-based technologies, locomotives 
and train-sets, and other efficient forms of transport.
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Discussion Points

Industry

 9 What are the steps that the large corporates can take internally to accelerate the pace of adoption 
of energy efficient technologies and practices in their plants? Do you think anything can be done 
by the Government of India to facilitate this process?

 9 In the MSME sector, technological solutions are not readily available and there is a felt need to 
develop customized solutions to suit their specific requirements. How can innovation (R&D) on 
energy efficient technologies be promoted among SMEs? Can large industries be engaged in this 
process?  

Buildings

 9 Issues (policy, technical, financial) for energy efficiency projects implementation in your buildings

 9 Achieving optimized energy efficiency solutions

 9 Availability of suitable financial models for the sector

 9 Challenges of financing energy efficiency projects

Transport

 9 What steps/initiatives are corporate India taking, or have taken, to increase their use of sustainable/
efficient transport solutions (public transport, green freight, rail, IWT, coastal shipping, etc.)?

 9 How is Corporate India improving the logistics and supply chain planning for movement of goods 
and people?
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Expanding the  
Use of Renewable Energy
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Introduction

Renewable Energy (RE) resources are some of the cleanest, locally available sources of energy that 
are critical not only in addressing issues like pollution and climate change but also meeting the needs 
of energy security, economic growth, and environmental sustainability of all countries throughout 
the globe. Currently China, the United States of America, and Germany are countries leading in their 
RE installed capacity with 153 GW (gigawatts), 105 GW, and 86 GW, respectively, as on December 
31, 2014. The Government of India has now planned to reach 175 GW of renewable-based power 
generation by 2022, up from the currently installed capacity of 36 GW. The carbon dioxide (CO2) 
emission abatement achieved from the renewable power installed capacity was 84.92 million tonnes 
carbon dioxide equivalent (CO2 eq) per year as of June 30, 2015. The renewable power target of 175 GW 
by 2022 will result in abatement of 326.22 million tonnes of CO eq/year. 

Existing Policy Framework

India started its RE initiatives way back in 1970s after the oil shock of 1973. Initially, the focus was on 
social development and access to modern energy for rural and remote populations. Major focus was 
on biogas technologies, solar lanterns, street lights, home lighting systems, and so on for decentralized 
applications. 

In the last decade, the country has undertaken strong policy initiatives for enhancing deployment of 
renewables in the overall mix of energy including grid-integrated power production to address the 
issues of climate change and energy security. These initiatives include; 

l  Enhanced targets for RE: India has announced an ambitious target of 175 GW of RE installations by 
2022 with sources like solar, wind, biomass, and hydro contributing 100 GW, 60 GW, 10 GW, and 
5 GW, respectively. 

l  National Action Plan on Climate Change (NAPCC), 2008: NAPCC has set a target of 5 per cent RE 
purchase for FY 2009–10 with increase of 1 per cent in target each year for the next 10 years. The 
action plan has identified eight specific missions including the National Solar Mission. 

l  Electricity Act, 2003: The Electricity Act 2003 has special provisions for RE power generation and 
utilization. 

l  National Electricity Policy, 2005: The policy aims to promote private participation in RE and 
reduction of capital cost of RE through competition. The policy also states that State Electricity 
Regulatory Commissions (SERCs) should specify appropriate tariffs to promote RE. 

l  National Tariff Policy, 2006: The tariff policy formulates that preferential tariff should be determined 
by SERCs to enable RE technologies to compete with other conventional fossil fuels and the 
procurement of RE by distribution licensee should be done through competitive bidding. 

l  Renewable Energy Purchase Obligations (RPO), 2010: SERCs have set targets for distribution 
companies that are obligated to meet a certain percentage of their total power requirement from RE 
sources. 

l  Renewable Energy Certificates Mechanism, 2010: This mechanism enables and recognizes the 
inter-state RE transactions to address the mismatch between the availability of RE sources and the 
requirement of obligated entities to meet their stated RPO. 
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l  Priority Sector Lending, 2015: RE sector is included as priority sector under RBI norms, which means 
banks are obliged to earmark certain percentage of their lending to RE sector. 

l  National Offshore Wind Policy, 2015: Recently announced National Offshore Wind policy aims to 
explore and promote development of off-shore wind farms in the Exclusive Economic Zones. 

l  Proposed National Biofuels Policy 2015: The policy seeks an amendment to the existing National 
Biofuels Policy (2008). The provision in the new policy is expected to allow manufacturers to sell 
the fuel directly to consumers in a free market economy especially to bulk purchasers like railways.

Role of Corporates: Green Energy Commitments by Key Stakeholders

The nodal ministry in India, Ministry of New and Renewable Energy, with an intent to augment the 
deployment of renewables in the country, organised its first global investors meet—Renewable Energy 
Global Investment Promotion Meet & Expo (RE-INVEST 2015) —with an objective of raising investment 
in this sector. A total of 414 green energy commitments have been received from numerous stakeholders 
such as private sector companies, developers and manufacturers, public sector/government companies, 
and financing institutions. Also, within the total capacity of 409 GW committed by various stakeholders, 
private sector (developers and manufacturers) have the highest share (77 per cent) of total committed 
capacity. The green energy commitments from private players is more inclined towards solar energy 
sector (156 GW) as compared to wind (48 GW) and other sectors: biomass and small hydro (4 GW).

RE commitment was shown by several private banks and Non-Banking Financial Institutions. Total 
green energy commitments received by all financial institutions (both private and government) account 
for a total capacity addition of 70 GW with an investment of US$42.67 billion.

Make in India

Recently, the Indian government has declared various incentives to make domestic manufacturing more 
competitive. The government has already extended the modified special incentive package scheme 
that offers additional benefits for projects in the country and solar panel component manufacturing 
companies will be able to enjoy the benefits. The scheme is not only applicable for new projects 
but also on expansion of existing projects. It further provides subsidy of 20 per cent and 25 per cent 
for investments in special economic zones (SEZs) and non-SEZs, respectively, under new policy for 
Electronics Industry. 

Barriers 

During interactions with developers and manufacturers in the Indian RE sector, with the capacity addition 
and investment in development of renewable projects in India, numerous barriers were anticipated by 
the corporate community. The key barriers being fewer funding mechanisms, complexity in regulatory 
and policy frameworks, lack of enforcement mechanisms to oversee regulatory compliance, raising debt 
investments for projects, and land acquisition. During subsequent interactions and study, amongst the 
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five key barriers mentioned above, the industries have identified fewer funding mechanisms and raising 
debt investments for projects as the most significant barrier. These two barriers increase demand in 
contribution from foreign banks and financial institutions for bringing in new upgraded technology and 
development of grid infrastructure for enhancing grid-connected power in India.

Best Practices

There have been interventions by corporates in the RE sector. In each RE sector, there have been best 
practices adopted by various corporates. 

Wind Energy: Companies in wind energy sector have developed a strong database for wind resource 
assessment; heavily invested in development of new and upgraded technologies and built synergies 
with other institutions (academic institutions and vendors). They have advanced and improved product 
lifecycle management system and are in consultation with stakeholders for continuous upgradation in 
technology and related systems.

Solar Energy: Companies in solar energy sector have undertaken proper assessment of solar insolation/
radiation level in terms of solar power generation capability and optimal design engineering. Some 
of the companies have also implemented a cost-effective mechanism to regularly clean inaccessible 
solar panels in dusty parts of the cities in order to increase the generation and reduce payback. Other 
solar power companies are involved with local manufacturing of modules and related components and 
utilizing local manpower for installation. 

Biomass Energy: Companies in biomass energy sector have focused on heat generation rather than 
power applications from biomass resources as the former involves lower policy interventions and 
infrastructure investments. Biomass pellets when used in the industrial furnaces can achieve efficiencies 
comparable with LPG/Diesel/Fuel Oil-based systems. Procurement and collection of different types of 
seasonal biomass agro-residues is also undertaken by private companies to sustainably run their large 
biomass power plants.

Small hydro: Companies in small hydro sector have executed the state-of-art pump storage project, 
which adopts variable speed technology. The companies have also launched an innovative induction 
programme to provide on-the-job training for effective transfer from the academic world into industry.

Our study indicates that Corporates and foreign investments have strong commitments in terms of 
capacity addition and investments for the RE sector. They have suggested some best practices carried 
out by them along with barriers that they foresee while India embarks on an ambitious target of 175 GW 
of RE deployments by 2022. This ambitious target can be achieved if effective steps are undertaken on 
the technical, financial, and policy fronts. For achieving the target of 175 GW of RE by 2022, expected 
investments of US$120 billion in capital investment and equity of US$40 billion will be required. A 
strong infrastructure for power evacuation, grid integration of RE, energy storage, and backup for energy 
balancing has to be built up while planning for investment and capacity addition. This may also require 
sufficient research and development to introduce new infrastructure required for strengthening the grid 
and transmission corridors including availability of land for large scale RE projects.
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Discussion Points

 9 How can Corporate India contribute in preparing a detailed strategic document on making 
domestic manufacturing competitive in the international market?

 9 How can Corporate India contribute in effective knowledge and technology transfer between the 
Indian and international community?

 9 In what way can the corporates contribute in building R&D facilities, partnerships with academic 
and research institutions for development of renewable energy technologies?

 9 What kind of projects can Corporate India demonstrate to derive benefit from National Clean 
Energy Fund (NCEF) and similar international funds?

 9 What role can the financial sector play in increasing investments/financing to RE?
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Efficient  
Waste Management
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Introduction

With increasing population and changing lifestyles, the management of municipal solid waste (MSW) in 
the country has emerged as a severe problem, not only because of environmental and aesthetic concerns 
but also because of the sheer quantities generated every day. In 2014, the Central Pollution Control 
Board (CPCB) reported that urban areas in India generate 144,165 tonnes per day (TPD) of MSW; 80.28 
per cent generated waste is collected, and of this 71.59 per cent collected waste remains untreated. 
Hence, the MSW, in low lying urban areas is an enormous 111,294 TPD, including uncollected and 
collected but untreated wastes, which requires 219,493 m3 d–1 volume and about 800.30 hectare of 
precious land area per year (equivalent to 184 Olympic stadiums). Solid waste generation is expected 
to cross 125 million tonnes by year 2051 and over 85 million tonnes by the year 2031 (assuming per 
capita waste generation to be 0.55 kg c–1 d–1). These levels indicate higher wastes available for recycling 
and treatment across the country.

Metro cities, class I cities, and class II towns in India generate about 62,000 million litres per day (MLD) 
of wastewater and effectively treat only 30.45 per cent (18,883 MLD). Additionally, about 1,237.16 MLD 
of installed capacity remains un-operational and about 2,528.36 MLD capacity is under construction. 
Further, additional 628.64 MLD of sewage treatment capacity still remains in proposed stages (CPCB 
2015). These levels indicate a huge gap between the wastewater generation and treatment capacities.

Segregation at source, collection, transportation, treatment, and scientific disposal of solid waste was 
largely inefficient leading to degradation of environment and poor quality of life. Efficient technologies 
for MSW management minimize the management cost through recovery and reuse, enabling to keep 
cities cleaner and free from pollution. In addition to the MSW, waste streams such as e-waste, packaging 
waste, and construction and demolition debris are also making it difficult for urban local bodies to 
manage them. E-waste is of particular concern as besides being one of the fastest growing waste streams, 
its improper management is introducing different hazardous/toxic chemicals into the ecosystem. 

Packaging waste comprises a wide range of materials that are derived from multiple items used as 
packaging material. Presently, packaging material waste is being managed along with MSW. Packaging 
material can be broadly classified as food and non-food packaging materials. Non-food packaging 
makes up almost 80–90 per cent of packaging by weight, and its quantity is rising day by day. Some 
amount of recyclable packaging waste—such as paper, plastic, glass, metal, and cartons—is not picked 
up because it is soiled substantially or is directly buried under a huge pile of waste in the bin or at the 
disposal site. Quite often, ragpickers focus their search and recovery on a few varieties of recyclables 
that have good returns. Other materials are discarded. Hence, much potentially recyclable waste from 
streets and bins end up at the disposal site, along with other domestic waste and street sweepings. 
Ragpickers, who search disposal sites as well as streets, nevertheless recover some of those materials; 
however, most of the packaging waste gets buried.

Current Waste Management Practices

As per the statistics of Global E-Waste Monitor (2014), total national generation of e-waste is around 
1.7 million tonnes per annum, of which only around 0.349 million tonnes per annum is treated by 138 
authorized recycling facilities in India.
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India reportedly salvages and recycles around 60 per cent of MSW generated from urban areas, though 
most of it is collected and recycled by the informal sector using rudimentary technologies. It is reported 
that in developing countries around 15–20 million people are engaged in waste recycling activities—in 
some cities, 2 per cent of the population. More than 1 million people are engaged in waste recycling 
activities in India. It is also reported that the informal sector (waste pickers) remove around 10–15 per 
cent of waste every day from city streets and are key to the solid waste management system in any 
city. There is therefore a need for skill enhancement, modernization of recycling technologies, and 
institutionalization of the informal sector. Organic waste (with high moisture content) can be composted 
or digested and this compost can be co-marketed by fertilizer companies to ensure its effective utilization 
and support composting facilities financially. 

Some of the key challenges that arise in this area are sustainable consumption; source segregation 
of waste to ensure efficient dry waste recycling; cost recovery for waste management services; skill 
development in formal and informal sector; market for compost and recycled products; development of 
regional recycling infrastructure, for example, regional recycling parks, organized e-waste collection, 
and eco-friendly recycling; market for biogas generated from sewage treatment plants (STPs); and proper 
operation and maintenance of STPs.

Relevance in the Context of Climate Change

Based on present status of waste management, wherein most of the municipal waste is still collected 
unsegregated and largely disposed of at unscientific disposal sites, these disposal sites are a source of 
uncontrolled emission of methane. Around 5,000 cities and towns have at least one or two such waste 
disposal sites emitting methane. The compound annual growth rate of greenhouse gas (GHG) emissions 
from solid waste is estimated at 2.55 per cent between years 2011 to 2031 and 2.69 per cent between 
years 2011 and 2051 with respect to estimated GHG emission of 13.75 million tonnes CO2 Eq in the 
year 2011. In addition, improper handling of sewage sludge from STPs also contributes to uncontrolled 
methane emission. 

Existing Policy Framework

Though the MSW (management and handling) Rules were notified as early as 2000 and emphasis 
on efficient waste management was adequately laid down in the National Environment Policy, 2006 
and National Action Plan on Climate Change, 2008, the waste management scenario in most cities 
is far from satisfactory. The renewed impetus on effective waste management has been provided in 
the Swachh Bharat Mission announced by the Government of India in 2014 that clearly provides an 
opportunity to manage the MSW in an efficient manner. Various ways in which this can be achieved for 
reducing packaging wastes and e-waste are:

l  Alternative packaging—use of fabric or jute packaging instead of traditionally used polythene bags 
that are difficult to collect and recycle

l  Lesser packaging without sacrificing product quality

l  Segregation at source to enable efficient recycling of waste

l  Treatment of organic waste to get beneficiary products thereby reducing GHG emissions
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l  Designing products for disassembly so that majority of their components can be recycled at the end 
of life

l  Utilization of waste packaging as fuel for combustion to recover energy

l  Proper recycling of e-waste to recover useful precious and semi-precious metals in an eco-friendly 
manner

Proper and efficient waste management also has the potential to reduce GHG emission contribution 
from the waste sector. For instance, as per the World Bank, waste composting has net GHG emission 
reduction potential of 1.16 Gg CO2 Eq/Gg MSW (World Bank 2006). The potential for anaerobic 
digestion is even higher with gainful use of biogas. Proper incineration of combustible waste can not 
only reduce the net GHG emission but also result in substantial waste volume reduction. The cost for 
installing and operating incineration plants in India is around one-third the cost in Western Europe and 
the United States of America. 

Landfill sites in large cities that have exhausted their useful life need to be closed and rehabilitated. The 
landfill gas (LFG) contained in these landfills however will be required to be either flared or gainfully 
used while closing the landfills and only then can the closed site be put to alternate use. A pilot 
study conducted by TERI and supported by the Ministry of Environment, Forest, and Climate Change 
(MoEF&CC) for the Okhla landfill indicated that around 2,500 m3/hour of LFG can be safely harvested 
during the closure of the landfill. 

Role of Corporates

To bring in efficiency in municipal solid waste management, Indian corporates can help local 
governments in the following manner:

l  Work with local governments in cities in which they operate to ensure that to begin with at least 50 
per cent of organic waste generated in cities is either composted or digested to produce biogas

l  Provide indigenous technology option for more efficient resource recovery (e.g., precious/semi-
precious metals extraction, recovery of rare earth metals) from e-waste 

l  Put up bio-methanation plants for biogas and landfill closure and LFG recovery infrastructure to 
help the local government address the problem of waste management 

l  Contribute towards training and capacity building of Urban Local Bodies (ULBs) in operating STPs 
and management of sewage for water, energy, and nutrient recovery

l  Reduce packaging so that progressively less packaging waste comes in municipal waste streams 

l  Help local governments with appropriate technical know-how and financial support for meeting the 
unmet demand for sewage collection and treatment 

Maximizing resource and energy recovery from waste would reduce landfilling footprint across the 
cities and address the problem of land availability for constructing waste disposal sites to a great extent. 
To make the waste-to-energy projects financially viable, feed-in tariff needs to be fixed at appropriate 
levels by the electricity regulatory commission. State Electricity Boards and Distribution Companies 
may be mandated to compulsorily buy power generated from the waste-to-energy plants. 
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Discussion Points

 9 The role of the corporate sector in ensuring treatment of organic waste in biogas units to produce 
energy for reduced dependence on non-renewable fuels.

 9 The urgent need for industry to develop indigenous technology options for more efficient resource 
recovery (e.g. precious/ semi-precious metals recovery) from e-waste.

 9 The scope for collaboration between the manufacturing and packaging industries to reduce 
excessive packaging and encourage green product design, cleaner production, and better waste 
treatment.

 9 Can Industry provide training and capacity building for Urban Local Bodies (ULBs) in operating 
Sewage Treatment Plants (STPs) for water, energy, and nutrient recovery?

 9 Can the private sector collaborate with local government for provision of appropriate technical 
know-how and financial support for meeting the unmet demand for sewage collection and 
treatment?

 9 Finance is usually available for commercial models. We can touch upon the Government’s role 
in subsidies/incentives that can boost financing.



Ensuring Water Availability  
in a Changing Climate
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Introduction

Water is a finite resource, and its availability is set to be a significant challenge amongst all users and 
sectors due to continually rising and competing demand, inefficient use, pollution, and potential risks 
due to climate change. The continuously declining per capita water availability in India [from about 
5,177 cubic metres (m3) in 1951 to 1,545 m3 in 2011]1 has put the country into a ‘water stressed’ 
category and is close to being categorized as ‘water scarce’.2

India’s water demand (mainly from agriculture, industrial, and domestic sectors) is expected to reach 
1,500 billion cubic meters (BCM) (by 2030) while the current supply is only about half (viz., 744 BCM).3 
An estimate by World Bank suggests that water demand for industrial uses and energy production will 
increase from 67 BCM in 1999 to 228 BCM by 2025, at an annual growth rate of 4.2 per cent.4 Many 
river basins in India are already water stressed while several regions in the country have an overexploited 
state of groundwater. Many of the water-intensive industries (e.g., 70 per cent of thermal power plants) 
are located in water scarce or water stressed regions of the country, posing a potential risk to their water 
use.5 

Even though water demand among various sectors in India has been continually increasing, the water 
use in these sectors remains inefficient. Agriculture/irrigation sector (with about 80 per cent of water use) 
has low average water use efficiency (about 38 per cent). Compared to international standards, Indian 
industries consume relatively higher amount of water for production. Further, surface and groundwater 
pollution due to untreated/partially treated sewage and industrial wastewater in many parts of India 
continues to be an area of concern. 

The already mounting stress on water resources in India is expected to be further exacerbated by the 
potential impacts of climate change, which is expected to affect the hydrological cycle as well as 
the frequency and intensity of precipitation (rainfall) across various regions. This is likely to have a 
direct effect on the runoff rates and influence the occurrence and intensity of floods and droughts that 
may indirectly affect the ground and surface water supply for irrigation, domestic, industrial supply, 
hydropower generation, etc. 

State of Industrial Water Use

Industries are the second largest water consumer in India. The water demand by Indian industries is 
projected to grow from 56 BCM (in 2010) to 100 BCM in the year 2025 and is further projected to 
increase to about 151 BCM by the year 2050.6 Indian industries are considered to consume relatively 
higher amount of water for production. Currently, the Indian industries consume about 2 to 3.5 times 
more water per unit of production as compared to similar plants operating in other countries. An estimate 

1  Sources: Central Water Commission, National Institute of Hydrology. 2008. Preliminary consolidated report on effect of 
climate change on water resources. New Delhi: Ministry of Water Resources and Press Information Bureau (2012).

2  A situation of per capita water availability falling below 1,700 m3 is termed ‘water stressed’ while that of per capita water 
availability falling below 1,000 m3 is termed ‘water scarce’.

3  Source: 2030 Water Resources Group. 2009. Charting our water future: Economic frameworks to inform decision-making. 
Executive Summary.

4  Source: India Infrastructure Report. 2011.
5  Based on Source: World Resources Institute. 2010. Financial risks from water constraints on power generation in Asia.
6  Source: Report of the Working Group on Water Resources for the XI Five Year Plan (2007–12); Ministry of Water 

Resources, 2006.
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(2012) for thermal power plants suggests that for every megawatt (MW) of power produced, Indian 
thermal power plants consume about 80 m3 of water compared to less than 10 m3 water consumption 
in developed nations. This is mainly attributed to the once-through cooling system.7 The ratio of water 
consumption and economic value creation (at $7.5) is low in comparison to many other countries 
such as Argentina ($30), Brazil ($23.4), Sweden ($92.2), and UK ($443.7).8 Most of the industrial 
water demand comes from water-intensive industries, such as thermal power plant, engineering, pulp 
and paper, textile, steel, sugar, etc. According to a study, thermal power plants in India consume the 
maximum amount of water (87.8 per cent) followed by heavy engineering (5.05 per cent), pulp and 
paper (2.26 per cent), textile industries (2.07 per cent), steel (1.29 per cent), sugar (0.49 per cent), 
fertilizer (0.18 per cent), and others (0.78 per cent).9

Various industries require large quantities of water for their manufacturing processes, while at the same 
time discharge significant volumes of wastewater. A rough estimate from the Central Pollution Control 
Board (1999–2001) suggests that out of a total of about 83,000 million litres per day (MLD) of water 
discharged by all the industries in India, about 66,700 MLD (~80 per cent) is the cooling water discharge 
from thermal power plants.

Potential Opportunities for Efficient Water Use

It is essential that the current and future path of growth and development in India encompasses 
strategies to address water scarcity involving interventions like demand management, enhancing water 
use efficiency, water conservation, recycle and reuse, etc., through an integrated approach. In view 
of their corporate structure, technical know-how, and so on, industries are better placed, compared 
to other sectors, to improve water-use efficiency and reduce water consumption in the short run. An 
immediate opportunity lies with water-intensive industries in which interventions for efficient water use 
and reduction in water consumption can bring about considerable improvement in the industrial sector. 

A case in point is the thermal power plants that are the largest consumers of water in the industrial sector. 
There exists a range of interventions that can be adopted by thermal power plants to reduce their water 
consumption. A study by TERI (2015)10 on selective industries indicates that there exists a significant 
water saving potential in thermal power plants with short-term interventions like recirculation/reuse of 
ash water from ash dyke, increasing the Cycle of Concentration (CoC), reuse/recycle wastewater (zero 
discharge), as well as long-term interventions like switching from wet ash handling to dry ash handling 
and shifting from conventional wet cooling to dry cooling system (where applicable). Preliminary 
estimates of the study indicates that, depending upon the capacities of the different plants, the mentioned 
short-term interventions have a water saving potential varying from 8 per cent to 66 per cent (6,240 to 
236,923 m3/day) with an estimated potential annual financial savings in the range of INR1–42 crores. 
Similarly, the mentioned long-term interventions indicate a water saving potential varying from 47 per 
cent to 83 per cent (19,083–265,872 m3/day) with corresponding potential annual financial savings of 

7  Source: Centre for Science and Environment. 2012. Down to Earth supplement
8  Source: www.cseindia.org; World Bank. 2001.
9  Source: CSE based on the wastewater discharged data published by CPCB in Water quality in India (Status and trends) 

1990 – 2001.
10  Source: TERI. 2015. Study on benchmarking industrial water use to assist policy for enhancing water use efficiency in 

India.
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about INR3.4–47.8 crores.11 A few power plants have already adopted some of these interventions and 
have reduced their specific water consumption. A rough estimate suggests that by converting all the 
thermal power plants in India to closed-cycle cooling systems, about 65,000 MLD of fresh water can 
be saved.12

Another example can be of the pulp and paper industry that has significant water consumption. Various 
sector specific opportunities exist in pulp and paper industries for reducing the water consumption 
that includes interventions like using continuous counter current processes during pulp washing, 
recycling water through ultra-filtration in closed loop, using vacuum flume tank to recycle water, reuse/
recirculation of about 80 per cent of waste water discharge, etc. The water saving potential that can be 
achieved through such interventions vary from 3–78 per cent. 

In the textile sector, examples exist of industries that have adopted ‘zero liquid discharge’ (ZLD) and 
are reusing the treated wastewater in their processes. Textile units in Tirupur have installed this system. 
Textile industrial units who are using the system have reported reduction of the fresh water demand by 
almost 87 per cent to 91 per cent. 

A 2010 estimate of National Commission for Integrated Water Resources Development (NCIWRD) for 
total water withdrawal/utilization for energy production is about 19 BCM. Considering this and based 
on identified range of water saving potential (TERI 2015), a rough estimate indicates that the volume of 
water that can be potentially saved in thermal power plants ranges between about 2.8 BCM to 6.8 BCM 
(@ potential saving of 25 per cent to 60 per cent).13

It is evident from the above that there exist considerable opportunities in various industrial sectors to 
reduce their specific water consumption and fresh water demand by interventions such as optimization 
and reuse/recycle of their process water, reuse/recycle of wastewater, use of efficient technologies, and 
other water conservation interventions.

A study by Central Water Commission and NCIWRD14 estimates that out of the total water used by 
industries and power sector together (viz. 56 BCM), a significant 8 BCM of water can be saved by 
increasing the industrial water use efficiency. This is equivalent to about 80 per cent of drinking water 
supply needs of rural India and about 24 per cent of drinking water supply needs of urban India (at 2010 
estimates). 

Existing Policy Framework 

The Government of India launched its National Water Mission (NWM) under the National Action 
Plan on Climate Change (2008). The NWM functions under the Ministry of Water Resources, River 
Development, and Ganga Rejuvenation (MoWR, RD, & GR) and has identified goals that emphasize on 
increasing the water use efficiency (by 20 per cent), integrated water resource management, promotion 

11  It may be noted that these figures are indicative in nature and are meant to highlight the opportunities; the actual figures 
may vary.

12  Source: Centre for Science and Environment. 2012.
13  Rough estimates based on TERI study (2015). The actual range of potential savings may vary depending upon the 

capacity and water use practices of the industries.
14  Source: Central Water Commission. 2014. Guidelines for improving water use efficiency in irrigation, domestic, and 

industrial sectors. New Delhi: Central Water Commission, Ministry of Water Resources.
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of water conservation, wastewater recycle and reuse, water audits, focused attention on over-exploited 
areas, data in public domain, assessment of impact of climate change on water resources, etc. 

Besides the above policy directive, the MoWR, RD, & GR has recently launched the ‘Namami Gange’ 
programme that among other activities, focuses on rejuvenation of the River Ganga, conservation of 
water bodies including ground water, wastewater management, etc. In general, water governance and 
management is supported by the National Water Policy (2012) in India. 

Industries need to be encouraged by effective incentive and dis-incentive mechanisms to motivate them 
to adopt and promote interventions on water conservation and efficient use. 

Role of Corporates

The road to sustainable water use while ensuring water availability needs to be carved through integrated 
water management, participatory planning, and implementation. Industries have a major role to play in 
not only transforming their own policies and operations to enhance water use efficiency, but also pivot 
their role in reducing the growing stress on the water resources in the regional context, as well as their 
value chain. In meeting this challenge, there is an opportunity to increase efficiency and productivity 
in a sustainable way. 

The key areas of interventions where corporates can play a major role includes conducting water 
audits, mapping water footprints, and undertaking water conservation and efficiency improvement 
interventions within the industry and its entire value chain. Besides this, several water efficiency– and 
conservation-related interventions can be undertaken with involvement of the local communities at 
the watershed and basin level as part of Corporate Social Responsibility activities. Apart from ensuring 
water availability, this shall also foster community resilience to water stresses in the region.

Corporates have an opportunity to be proactively responsive to the potential vulnerabilities of climate 
change and water scarcity by leading the initiatives on efficient water use and resource conservation 
while also setting a benchmark for regulatory environment. While there are several sectoral opportunities 
discussed in sections above, some of the key interventions that can be enumerated for industries in India 
include:

l  Ensuring interventions for enhancing water use efficiency (with identified and set targets, e.g., by 
20 per cent, net water positive or water neutral) as well as assessing and reducing industrial water 
footprint (within the industry and its value chain). This needs to be supported by a renewed Corporate 
Water Policy and its implementation framework along with adequate financial outlay. These include 
an integrated industrial water management strategy which optimizes efficient use of water within 
industry and its entire value chain, improves water productivity, reduces losses, and promotes water 
conservation interventions (such as rain water harvesting, groundwater recharge, etc.).

l  Initiating or enhancing the recycle/reuse of wastewater (with a dynamic target, e.g., 60–80 per cent) 
with an ultimate goal to achieve ZLD in the industry. This can also involve potential reuse of treated 
wastewater from other industries or sectors (e.g., treated domestic wastewater) wherever feasible. 

l  Internalize and conduct regular mandatory water audits: This shall provide opportunities to identify 
losses/wastage in the system and help optimization of water use in various processes along with 
recycle and reuse of process and wastewater and associated co-benefits like energy savings, etc.
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l  Identify and establish benchmarks for industrial water use: Industries should establish benchmarks 
for industrial water consumption and use efficiency based on efficient water use practices. 
These benchmarks, for example, could be on (minimal) quantity of water used/unit of product 
or concentration of pollutant reduced (beyond regulatory requirements) per unit of wastewater 
discharged. Industries that have taken initiatives and have best practices should share and disseminate 
the knowledge and information.

l  Technological and process improvements: Use of latest water saving efficient technologies, for 
example, for treatment and reuse of wastewater, ozonation cooling, and process improvements such 
as enhancing the CoC of the cooling system or shifting to dry cooling systems (where feasible), etc., 
should be appropriately identified and applied. Such improvements can save significant volume of 
water. 

l  Automation should be introduced in monitoring and sharing data with a centralized control system 
and established management information system with use of latest information and communications 
technology (ICT) tools and techniques [e.g., SCADA (supervisory control and data acquisition),  
geographic information system, cloud-based system, etc.]

l  Industries should support regional water management by sustainably reducing the shared risk 
(physical, regulatory, and environmental) on water through participatory water conservation and 
watershed management involving local communities and other stakeholders under public–private 
partnership mode, and CSR initiatives. Such regional interventions include, for example, micro-
irrigation system, household rainwater harvesting, check dams, groundwater recharge, rejuvenation 
of water bodies, drinking water provision, etc.

l  Industries can also support nationwide programmes (e.g., NWM, Namami Gange, etc.) aligning 
water conservation and efficiency interventions with the objectives and goals of government, with 
special attention to NWM objectives.

l  Industries should also conduct scientific water vulnerability assessments for siting of their plants 
in context of regional water availability scenarios and sectoral water demands, in order to ensure 
sustainable operations and reduce potential water-related risks.

Discussion Points

 9 What are the current opportunities for reducing industrial water footprint and optimizing Water 
Use Efficiency in Indian industries?

 9 What significant actions are needed to mainstream enhancement of WUE in water intensive 
industries? What role can industries play in achieving the goal of National Water Mission for 
enhancing Water Use Efficiency by 20 per cent?

 9 How can better understanding of the impacts of climate change on water resources and informed 
policy decisions help industries to become climate resilient?

 9 Is the financial sector involved in water management within projects they finance or by itself? Is 
water accounting considered during financial evaluations?
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Case Studies  
Snapshot
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Participating Organizations
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TERI Council for Business Sustainability: Energy Chapter

The "TERI CBS Energy Chapter" is an effort to provide a collaborative platform for various stakeholders 
to create a larger impact. The Energy Chapter brings together stakeholders representing the energy value 
chain and influencing energy demand, including energy producers, bulk consumers, and technology 
providers. The chapter envisages creating economically viable and technologically proven solutions 
that can be adopted by the industry and community and cater to grid supported larger demands as well 
as distributed off-grid energy access.

The Energy Chapter is established with the vision of supporting India's twofold energy security agenda 
through supply management by mainstreaming and increasing the clean energy share in energy mix 
use by commercially viable new and renewable energy (RE) sources. Additionally, the Energy Chapter 
also provides solutions for energy demand management with incremental energy efficiency (EE) through 
commercially viable and business justifiable solutions. 

The mission of the Energy Chapter is to

l  Create awareness and a capacity building platform for EE and RE technologies.

l  Offer an industry-led platform to stakeholders of energy sector for collaboration.

l  Identify and showcase medium- and long-term business justifiable EE and RE technology deployment.

l  Help develop grid and off-grid RE at scale.

l  Encourage technology innovation and implementable solution creation (EE and RE)

l  Engage with policy makers to address policy gaps and barriers in a constructive environment.

The Energy Chapter is guided by a special steering committee that comprises representatives from 
leading corporates of India representing the complete energy value chain. 

To know more about the TERI CBS Energy Chapter activities, visit us at: http://cbs.teriin.org/energychapter.
php

Co-chair

Steering Committee
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