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Water is one of the most important natural resources that nurtures life on 
earth. Key to life and sustenance is water for individuals, flora, fauna, all 
living creatures, and business. The importance of water for the survival 
of the planet is well understood when one visits the Saharan deserts and 
other parts of India or Africa where the inadequacy and the quality of 
water challenges the very existence of life. We either have too much or too 
little water, significant stretches of which has become unusable for humans, 
agriculture, as well as the sustenance of biodiversity. Between 1981 and 
2011, human actions have led to the depletion of 80% of the active marine 
life due to non-stop fishing, industrial and domestic pollution, and finally 
global warming. 
 The cover article of Newsweek titled ‘Death of Seas’ states, "The price 
that must be paid for today’s rapaciousness will be seas without fish. And 

that point may be only 40 years away"(Newsweek, 21 May, 2012; European Edition). 
It reports that the average size of fish species has started decreasing in size due to 
the disturbance in their natural habitat or relocation where the food cycle undergoes 
adjustment. Groupers and sharks weighing 20kg in 1950s now weigh 8kg. With the 
extinction of predator fish, seas are likely to transform into jellyfish empires.
 The picture of life on the shore is no different. Industry needs water for its existence; 
some are highly dependent and some are comparatively lesser; but they need water. 
We compete for this depleting resource within the community we operate and serve. 
It is encouraging to see that business majors worldwide recognize this threat and have 
started taking effective measures for zero water footprint in their business operation 
by way of reduced usage, recirculation of waste water, and recovery of water to 
recharge ground aquifers. There needs to come about a behavioural change in our 
attitude towards water in our personal life as well. Per capita fresh water use ranges 
from less than 10 litres a day in  parts of Asia and Africa to 350 litres a day in the 
USA. World can ill afford this scarcity that makes over a billion suffer, while another 
billion indulges in wasteful use.
 The Executive Committee of TERI-Business Council for Sustainable  
Development has decided to create awareness on this looming crisis within our 
membership and beyond. This issue of EnCoRE presents different aspects of water 
management approaches and initiatives taken by business, civic bodies, and reference 
materials that will complement our efforts. We will continue to raise awareness in the 
coming issues. Meanwhile, I hope you will find articles in this issue of interest and 
help us with your editorial contribution that highlights your successful sustainable 
practices and initiatives.
 We look forward to seeing you at the 10th World CEO Sustainability Summit 2013 
on 30 January, 2013 at the Taj Palace Hotel in New Delhi. 

Dipankar Sanyal
CEO, TERI-BCSD

…EnCorE 
prEsEnts 
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of watEr 
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approaChEs 
and initiativEs 
takEn by 
businEss, CiviC 
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rEfErEnCE 
matEriaLs
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A Novel Technology of COD Destruction in 
Industrial Wastewater 
Amit Bansal, Johnson Matthey

In industrial wastewater, the destruction of Chemical 
Oxygen Demand (COD) down to the needed low 
value is becoming an increasing challenge. There are 
already many different technologies in the market for 
the destruction of COD, but they all seem to have 
certain advantages and disadvantages. These are  
as follows:
•	 Incineration: If COD is high, it has high 

energy consumption as 99% of the water has to  
be evaporated

•	 Wet-Air-Oxidation (WAO): This is suitable for 
high COD and flow of wastewater, but requires 
high investment and high energy costs because of 
the severe conditions it uses

•	 Biological Wastewater Treatments (BWWT): 
These are commonly used for the destruction of 
COD but need large footprint, minimum  COD–
BOD ratio, and result in sludge from bacteria that 
have finished their life cycle

•	 Chemical Treatments: NaOCl1, H2O22, O33 are 
used for low COD duties and small–to-medium 
flow rates, but in general they lack efficiency

There is clearly a need for more advanced 
technologies, which can overcome some of the 
following drawbacks of these common technologies:
•	 Large	footprint
•	 High	investment	cost
•	 Complicated	technology
•	 High	chemical	consumption
•	 Low	destruction	efficiency
•	 High	COD	outlet	concentrations

The ACCENTTM Technology
This is a novel patented process technology of COD 
destruction that Johnson Matthey Catalyst is now 
introducing in the Indian market. 

 It uses proprietary Johnson Matthey Catalysts 
to oxidize compounds with NaOCl or H2O2 in 
the presence of a fixed bed nickel oxide catalyst. 
In this process, the oxygen donator like NaOCl is 
decomposed and the oxygen is attached to the nickel 
oxide surface to form a nickel superoxide, which is 
several times more reactive than the hypochlorite  
ion itself. 
 The catalyst is designed for exposing a very large 
surface area (120 m2/g of catalyst) to the effluent. 
Thus, it is possible to destruct even very recalcitrant 
organic compounds down to a COD level of  
about 0 ppm. 

Operation
The ACCENTTM technology operates at ambient 
pressure and ambient to slightly elevated temperature 
(from 30 °C up to 80 °C). Thus, there is no need for 
a specialized material of construction.
 Solids (TSS) have to be filtered off before the 
effluent passes the catalyst bed, as the solids would 
mechanically block the catalyst. The ACCENT 
process is very simple. The effluent is pumped 
through a waste steam heat exchanger in case the 
effluent temperature needs to be increased. 

Water: 
Business 

Perspective
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The process can be automated to calculate the 
needed dosing of NaOCl and NaOH4 (for pH 
control). The addition of NaOH should be upstream 
of the hypochlorite addition to avoid dosing into an 
acidic effluent. The chemicals dosing is followed by 
an inline mixer. Solids would be filtered and effluent 
passed to the entrance of the catalytic reactor. The 
reactor is a multi-stage fixed-bed reactor, where the 
liquid flows through by gravity force only. The reactor 
is connected to the atmosphere to allow for release of 
CO2 at atmospheric pressure. The patented design 
of the multi-stage reactor ensures good segregation 
of liquid and gas being formed during the reaction. 
Downstream of the reactor, the COD value and 
the pH value are again checked inline (devices are 
available with two separate channels) and the values 
are used for fine-tuning of the dosing.

The process needs only occasional operator 
attention (recalibration of the probes every week or 
month depending on the fabricate and conditions) 
and can operate fully automated and unattended 
over a longer period of time.

The catalyst's lifetime is about 3 to 5 years 
depending on the operating conditions. The spent 
catalyst can be given to metal reclaiming companies 
for reclaiming of the nickel content.

Advantages and disadvantages of the ACCENT 
technology

As all other technologies for COD destruction, 
the ACCENT technology also has its advantages 
and disadvantages, which finally lead to a certain 
operating window of the technology.

Advantages
•	 High	 efficiency	 of	 COD	 destruction	 limiting	

consumption of chemicals
•	 Decomposition	 of	 recalcitrant	 COD	 and	 

bio-toxins
•	 Capable	of	working	in	salty	effluents
•	 Degree	 of	 oxidation	 controllable	 (from	 partial	

oxidation to complete mineralization)

•	 Mild	operating	conditions
•	 Small	footprint
•	 Automated	operation
•	 Long	catalyst	lifetime
•	 Batch	and	continuous	operation	possible
•	 Recirculation	 of	 process	 water	 possible	 in	

combination with RO unit

Disadvantages
Economics driven by chemical consumption 
(theoretically, 4.7mg NaOCl  or 2.13mg of H2O2 
needed for 1mg COD). From the reasons given 
above, clearly some well-suited applications can  
be derived:
•	 Breakdown	 of	 non-biodegradables	 and/or	 

bio-toxins upstream of a BWWT
•	 Polishing	downstream	of	BWWT	or	WAO	units
•	 Complete	 wastewater	 treatment	 of	 small	 

effluent streams
•	 Complete	treatment	of	persistent	compounds
•	 Recirculation	 of	 process	 water	 in	 combination	

with RO unit

Conclusion 
The newly introduced ACCENTTM Technology 
offers a very effective way of COD destruction, even 
for very persistent compounds by a catalytically 
enhanced chemical oxidation. It can be implemented 
as pre-treatment, polishing, or stand-alone solution 
in order to bring COD value down close to zero 
or to break up non-biodegradables and bio-toxins. 
Decolourization of the effluent goes hand-in-hand 
with the oxidation.  

10000

1000

100

10

TOC (ppm)

0 25 50

Incineration

O , H O3 2 2

WAO & Incineration

Wet air oxidation

WAO & Bio

BiologicalFentons & Biological

ACCENT

Recovery

Flow rate (m /hr)
3

Aqueous

effuent

Catalyst bed Underflow baffle
Overflow weir

Treated

effuent

Internal baffles

Schematic diagram of ACCENT  reactorLiquid effluent abatement technology mapping



October–December 2012

E
n

C
o

R
E

4

Establishing 
Sustainable 

practices

Sustainable Model for Urban Wetland 
Preservation at Navi Mumbai: Khandeshwar 
Lake Complex: A Pilot Study
Dr Anjali Parasnis and Ar Namrata Kaur Mahal, TERI Mumbai

Wetlands are an integral component of aquatic 
ecosystems especially in the coastal areas of the 
State of Maharashtra. For many villages in the 
coastal areas, the small freshwater bodies are the sole 
source of water for domestic applications other than 
drinking purposes. However, due to urbanization 
and industrial influence, the wetland ecosystems are 
greatly threatened which may include reclamation by 
dumping debris, solid waste, release of effluents and 
sewage water, and so on.
 Realizing the vulnerable status of these ecosystems 
in the coastal areas of Maharashtra, TERI’s Mumbai 
centre launched its Waste Management Programme 
(WeMaP) in the year 2009. The three main pillars of 
the programme include: (a) research, (b) policy, 
and (c) awareness. As a part of the pioneering project, 
TERI worked towards developing a sustainable model 
to preserve a historically significant lake complex (4.1 
hectares), an urban wetland at Khandeshwar, Navi 
Mumbai. The major threats to the lake were as follows:
•	 Idol	immersions	during	festivals	
•	 Washing	of	clothes	in	lake	water
•	 Presence	of	invasive	exotic	species	of	plants	like	

Water Hyacinth and Ipomoea
•	 Disposal	of	organic	waste	from	the	temple
•	 Indiscriminate	disposal	of	waste	by	local	residents	

and visitors

TERI offered its consultancy and devised customized 
strategies for promoting sustainable development of 
the lake complex. At present the lake and the complex 
are very well-maintained and the project is ranked 
amongst the top three landmarks in the Navi Mumbai. 
 

Unique features of the project
Development of Wetland Resource Centre 
National Institute for Wetland Analysis Research and 
Application (NIWARA), a wetland resource centre 
dedicated to wetland preservation, more specifically 
for lacustrine (freshwater) wetlands, has been set up 
within the lake complex.

Revenue generation models
Upon analyzing the complete plan of the Khandeshwar 
lake complex, appropriate options for revenue 
generation were strategically developed. The income, 
thus, generated would be used for the maintenance 
of the lake, its water quality, the ecosystem, and 
the complex. The strategic suggestions included 
development of the following: 
•	 Botanical	theme	park
•	 Shops	for	locals	artisans
•	 Boating	facility
•	 Cafeteria/eatery

NIWARA Centre in Navi Mumbai
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Demonstration of eco-friendly technologies
i. Ravi-Taru, a Solar Tree: 
 A first-of-its-kind solar tree in the country, it has 

been inspired from the unique design of trees 
which are linear at the stalk and branch above 
to spread their span in order to trap maximum  
solar energy.

ii. Demonstration of green building concepts while 
renovating the NIWARA building, the following 
green features were demonstrated:

	 •	 Roof-top	insulation	using	rice-husk	technology
	 •	 Sun-path	analysis	to	invite	light	and	avoid	heat
	 •	 Wind	analysis	for	enhancing	natural	ventilation
	 •	 Perforated	paving	
	 •	 Energy-efficient	lightings
	 •	 Use	of	local	material
	 •	 Application	of	low		VOC	paints,	and	so	on

Involvement of communities
Public cooperation is the key to the successful 
implementation of the project. Hence, programs were 
conducted to ensure public participation across all age 
groups, such as: 

Public participation and awareness programs during the project

Ravi-Taru, a Solar Tree

•	 Street	plays/skits	
•	 Clean-up	campaigns	through	Shramadan	

initiatives
•	 Exhibitions	and	screening	audio	visuals
•	 Developing	online	quiz
•	 Conducting	surveys	
•	 Initiating	dialogue	with	end-users

A unique awareness campaign was organized with 
the help of school students and around 9,000 hand-
made posters were disseminated on inter-state 
transport vehicles. This unique awareness drive 
was acknowledged by the Limca Book of Records, 
2011, and has been registered under the category 
for disseminating maximum number of hand-made 
posters on transport vehicles in a record time.
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Improving Water Quality  and  Controlling Algal 
Bloom at CIDCO’s Central Park
Dr Anjali Parasnis and Ar Namrata Kaur Mahal

Water bodies are very vulnerable to the threats of 
eutrophication, which lead to stressful situations on 
the water ecosystem. In order to avoid this problem, 
reduction of the algal bloom becomes crucial. 

The City and Industrial Development Corporation 
of Maharashtra Ltd (CIDCO) has developed a water 
body in its ambitious central park project. With a 
water-holding capacity of 5MLD, the water body is 
recharged with sewage-treated water. However, due 
to concretization—pitching and pointing—of the 
developed water body and favourable conditions 
for algal growth, the water suffered from chronic 
eutrophication imparting greenish tinge ruining the 
aesthetic appeal of the water.

Upon conducting tests, reports revealed presence 
of E.coli-like organisms in the water samples in 
addition to algal cells. The pH value of the water was 
also highly alkaline (in the range of 9.5–9.9). In some 
of the samples, trace amounts of Cadmium were  
also detected.

Subsequently, TERI conducted experiments to 
study the interaction of biotic and abiotic factors and 
specifically the impact of vegetation on algal growth 
in the water. The test-water sample was inoculated 
with plant species like Water Hyacinth, Lemmna, and 
Pistia to study the dynamics through physical and 
chemical changes.

Concretization of the peripheral walls and green tinge of water due to algal bloom at water body in Central Park

 Figure 1

Upon analyzing the 
samples for more than  
15 days and conducting a series 
of experiments, significant 
changes were recorded which 
indicated improvement in the 
water quality and reduction in 
the growth of algal cells. 

A two-pronged approach 
was adopted to tackle the issue 
of eutrophication which was 
suggested and implemented as 
presented in Figure 1.

Implemented strategies

Introduction of

biodiversity
Structural changes

Removal of partial pitching

Diversion of natural

stream of Pandav-Kada

waterfall

Development of lotus ring

Inoculation of aquatic

vegetation

Inoculation consumers

like andDaphnia

Cocepeds

Biochemical powders
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Implementation Strategies

Removal of partial pitching and construction of a riparian zone 
along the peripheral wall

Growth of Lotus and Water Lilies in the Lotus ring 

Water body before implementation of the project

Floating mats tied to the peripheral wall

Lotus ring 

Floating plants (Pistia and Hyacinth) in the water body

Lotus ring 

Water body after implementation of the project
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Given that water is a finite resource 
and the reservoirs of water need to 
be preserved to ensure sustainable 
water management, TERI had 
conducted a study titled ‘A 
comprehensive plan for wetland 
restoration and development at 
BPCL’s LPG bottling plant in 
Uran, Navi Mumbai’ for Bharat 
Petroleum Corporation Limited 
(BPCL). The main objective of 
the study was to conserve existing 
wetlands and integrate them 
in BPCL’s water management 
system for secondary purposes like 
washing and testing of cylinders, 
gardening, and flushing. 

A Comprehensive Plan for Wetland Restoration and Development at 
BPCL’s LPG Bottling Plant in Uran, Navi Mumbai 
Dr Anjali Paranis and Ar Narmata Kaul Mahal, TERI Mumbai

View of Pond Prism

View of Pond Crystal
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Situated in the east of Mumbai across the 
Dharamtar creek, the bottling plant annually utilizes 
approximately 75,000kL of water and spends  
INR 15,00,000 to procure water from the 
Maharashtra Industrial Development Corporation 
(MIDC) at the rate of INR 20 per KL of water. 
Presently, potable water is used for primary as well 
as secondary applications. The study is focussed on 
estimating the water requirement of the secondary 
applications and the possibility of substituting it with 
the wetland water.    

The study also explored the possibility of recycling 
wastewater generated in the bottling unit and assessed 
the rainwater harvesting potential to maintain 
desired water levels of the wetlands at the bottling 
unit. TERI focussed on two major components: (i) 
water audit to determine the consumption pattern 
and sources of water in the plant; and (ii) wetland 
analysis to assess the potential of the two wetlands, 
i.e., Pond Prism and Pond Crystal. 

Further to this, the ponds were assessed for 
their quantity and quality potential with respect to 
salinity, COD, BOD, and pH levels and were found 
to be within the permissible limits as prescribed by 
the Maharashtra Pollution Control Board (MPCB). 
But, the salinity level was observed to be slightly 
higher than the permissible limits at the end of the 
monsoon year owing to the incursion of creek water 

in the ponds. To resolve this, TERI recommended 
installation of flap gates at the entry point to prevent 
the incursion of water from the creek. Some of 
the main recommendations included  wastewater 
treatment with the help of the root zone treatment 
system, dewatering of the pond in summer, scraping 
the top soil from the bed of the pond, and refilling 
the pond with rain water. Based on the outcomes 
of water audit coupled with TERI’s suggestions, 
BPCL installed flow check meters at the outlets in 
order to monitor the water flow which would act as 
an additional water monitoring tool apart from the 
water bills provided by MIDC.  

The study concluded by stating that renovation of 
the pond prism would be more feasible in terms of 
technical and financial aspects as the RoI is achievable 
in less than seven years. Approximately 14, 700Kl of 
water could be saved annually, making a monetary 
gain to the tune of INR 2.94 lakh. In general, it is 
strongly recommended that the wetlands including 
pond prism and crystal should be conserved for 
long-term sustainability of the bottling plant as they 
are functionally important for the following:
•	 Maintaining	micro-climate;
•	 Supporting	biodiversity;	and
•	 Acting	 as	 a	 buffer	 zone	 during	 floods	 and	 as	

reservoirs during emergencies such as fire 
outbreak, water crisis, and so on.

TERI-BCSD Project Partners

For more information you may write to us at: TERI-BCSD Secretariat, bcsd@teri.res.in
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Happenings Innovation Nation: CEO Roundtable; 
4 October, 2012

As a curtain raiser to the Delhi Sustainable 
Development Summit 2013, TERI and Forum for 
the Future organized the ‘Innovation Nation: CEO 
Roundtable’, an event which highlighted Indian 
success stories and identified opportunities for 
businesses to win through sustainable innovation. The 
business leaders present at the Roundtable shared 
their experiences of making sustainable innovations 
happen in their organizations and identified barriers 
and opportunities for using innovation to solve key 
societal problems. 

The Roundtable was attended by Dr Bhaskar 
Chatterjee, Director-General, Indian Institute 
of Corporate Affairs; Mr Arun Seth, Chairman, 
Alcatel-Lucent	India	Limited;	Mr	Venkatesh	Valluri,	
Chairman,	Ingersoll	Rand	India;	Mr	Sanjiv	Lal,	VP	
Corporate Projects, Tata Chemicals Limited; Mr 
Gaurang Pandya, MD, Carrier India; Mr Dhananjay 
Tapasvi, MD, Johnson Matthey India Pvt Ltd. Other 
attendees represented by senior officials included 
Indus Towers, BASF India, BP India, Mahindra and 
Mahindra, GIZ, Eaton Cooperation, Akzo Nobel 
India Ltd, and Fluor India.

Reflecting on the need for business enterprises to 
adopt sustainable innovations, Dr Pachauri placed 
emphasis on enhancing the production of goods 
and services with higher efficiency in the use of 
all natural resources. While Sir Jonathan Porritt, 
Founder, Forum for the Future, underscored the 
role of organizations such as TERI and Forum for 

the Future in proactively working towards ushering 
in sustainable innovations. 

Forum for the Future and TERI are partnering 
a special edition of the Green Futures magazine 
India: Innovation Nation, to be launched at the 
DSDS 2013. The aim of this initiative is to celebrate 
India’s success stories in sustainable innovation, and 
encourage them to be scaled up across the country 
and worldwide.

Chief Sustainability Officers Forum  
2012–2013, starts with CSO Conclave at 
Lavasa, 4–5 November, 2012
TERI-Business Council for Sustainable Development 
(TERI-BCSD) initiated an annual engagement with the 
country’s leading Chief Sustainability Officers (CSO) 
with the CSOs’ Conclave in Lavasa on 4–5 November,  
2012. The conclave witnessed thought leaders from 
over 20 organizations across various industries in the 
country, discussing business imperatives of driving 
sustainability from the forefront. It was inaugurated 
with a keynote by Dr Pachauri, President TERI-BCSD.

The two-day programme set up Special Interest 
Groups (SIGs) on three important thematic areas that 
were formulated for the CSO Forum, addressing issues 
across industries and thematic areas of: 
•	 Energy	efficiency	and	use	of	renewable	energy	
•	 Water-use	optimization,	conservation,	and	

recirculation From left to right: Dr R K Pachauri, Dr Bhaskar Chatterjee, 
and Mr Arun Seth

Participants at Innovation Nation CEO-Roundtable
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•	 Taking	value	chain	along	for	larger	impact	on	
corporate sustainability initiatives

 In the subsequent months, BCSD will engage the 
committed companies to implement the plan approved 
at World CEO Sustainability Summit (WCSS) with 
regular progress reporting mechanisms in place. This 
will engage TERI Research Professionals and possibly 
other partners to complement TERI’s knowledge gap 
in business operation.

High-level Dialogue on ‘Business and Ecosystem 
Services: Risks, Opportunities, and Solutions’; 
16 October, 2012 
Over 50 senior business delegates representing varied 
industry sectors from global and Indian companies 
discussed the methodologies and tools that can facilitate 
appraisal and decision-making on biodiversity and 
ecosystem issues at the company level. TERI-BCSD 
with its global partner, the World Business Council 
for Sustainable Development (WBCSD), Geneva, 
organized a high-level dialogue on ‘Business and 

Ecosystem Services: Risks, Opportunities and Solutions’ 
as an official side event during the 11th Conference of the 
Parties (COP 11) of the UN Convention on Biological 
Diversity (CBD) in Hyderabad on 16 October, 2012. 
The occasion was also marked by the inauguration of 
the high-level segment of the CoP 11 by Dr Manmohan 
Singh, Hon’ble Prime Minister of India.

The high-level dialogue delved into the challenges 
and opportunities for businesses to integrate Biodiversity 
and Ecosystem Services (BES) considerations into their 
practices and to manage and use BES on an equitable 
and sustainable manner. The group agreed that there 
is an urgent need for strengthened understanding and 
interventions at the local levels that facilitate translation 
of national strategic objectives into concrete practical 
actions. As a follow-up step, TERI-BCSD and WBCSD 
are rolling out their Business Ecosystems Training 
(BET) programme in India which aims to equip 
companies with the skills they need to better manage 
their impacts and dependencies on ecosystems and  
the services.

Executive Seminar on Sustainable 
Development: Risks, Challenges, and 
Opportunities
Based on the WBCSD model on the BET, BCSD started 
conducting an executive seminar on biodiversity, climate 
change, and how they affect businesses while offering 
opportunities. The module has been customized for 
Indian business practices and policy references. The 
seminar is meant to sensitize the senior- and middle-level 
management on the need for sustainability practices 
at BCSD member companies and gain support for 
the same. This seminar is complimentary entitlement 
for the members. It has been organized successfully at 
member company’s facilities like HCC, NTPC, CMC, 
Eaton Corporation, and HPCL. 
For more information, please write to bcsd@teri.res.in
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Mr Dipankar Sanyal addressing participants at the CSO Forum

Participants at the Executive Seminar held at the HCC Mumbai Facility
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10th World CEO Sustainability Summit:  
30 January, 2013, New Delhi
With resource landscape likely to evolve unevenly in the 
coming decades, creating a wide variety of opportunities 
and threats for companies, sectors, countries, and 
region, the overarching theme of the 10th WCSS 2013 
will be ‘Resource Revolution: A Global Imperative and 
How Business Can Shape It’.

The discussions will highlight the scope and 
complexity of the changes on the horizon including 
the risks posed by dwindling resource availability and 
how the public and private sectors can respond to it. 
It will witness participation from over 300 delegates 
consisting of CEOs, CSOs, heads of multi/bilateral 
organization and senior government representatives 
from across the globe.
For further details, please write to bcsd@teri.res.in

Save Your 
Date

W   RLD
10th

 Sustainability Summit
2013

Save the date
30th January 2013

TaJ Palace, new Delhi, inDia

ResouRce Revolution 
A Global Imperative and How Business Can Shape It

Delhi Sustainable Development Summit:  
31 January-2 February 2013, New Delhi
The 13th edition of  TERI’s annual Delhi Sustainable 
Development Summit (DSDS) will revolve around 
the theme ‘The Global Challenge of Resource-
efficient Growth and Development’, inarguably one 
of the most crucial issues facing world economies at 

present.  The Summit seeks to facilitate discussions 
to strengthen and further the resolutions adopted 
in the Rio+20 Outcome Document The Future We 
Want. It will explore various ways for individuals and 
countries to collaborate on countering the challenges 
of resource-efficient growth and development and 
towards shaping a better future. 
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DSDS 2013 will feature a wide range of eminent 
leaders and speakers, including the Presidents of the 
Asian Development Bank, African Development 
Bank, and Inter-American Development Bank— 
Mr Haruhiko Kuroda, Mr Donald Kaberuka, and  
Mr Luis Alberto Moreno, respectively; Hon’ble 
Maurice Strong, Founder Chairman, Cosmos 

International Inc., China, and former UN Under-
Secretary General; Mr Bruno Lafont, Chairman 
and CEO, Lafarge Group, France; and Mr Thomas 
Friedman, Foreign Affairs Columnist with the  
the New York Times.
For registration and more information, visit http://dsds.
teriin.org/2013/

Workshop on “Industrial 
Water-Use Efficiency 
Towards Sustainable 
Business”: 17 January 
2013, Hyderabad
Water is one of the most 
indispensable and vital natural 
resources for economic 
development, health, food 
security, transportation, 
energy, and other sectors. 
In view of the unplanned 
consumption of water 
resources driven by increased 
population and economic 
growth, countries across the 
globe are facing the challenge 

Roundtable Discussion on Sustainable 
Development and Indian PSUs:
10 January 2013, New Delhi
Corporate Social Responsibility (CSR) is a 
concept whereby companies integrate social and 
environmental concerns in their business operations 
and in their interactions with their stakeholders on a 
voluntary basis. In light of the recent developments 
in India pertaining to CSR and Non-financial 
Reporting, the role of Public Sector Undertakings 
(PSUs), including banks, in executing CSR activities 
assume immense importance. The critical issues in 
the debate on CSR centre around the definition of 
the boundaries or the extent of the activities, the 
metrics for evaluation or setting standards, as well as 

the scope and limitations of voluntary action through 
a management initiative. 
 In the above context, TERI-BCSD is organizing a 
roundtable discussion on Sustainable Development 
and Indian PSUs on Thursday, 10 January, 2013 at 
TERI’s office at India Habitat Centre, Lodhi Road, 
New Delhi. The roundtable proposes to delve into the 
recent policy and regulatory framework and discuss 
strategies to implement CSR activities, which will 
have environmental and social benefits. It is expected 
that the discussions will benefit the participants in 
developing their respective plan for fulfilling their 
environmental and social responsibilities. 
For more details on the event write to: Mr Arupendra Mullick 
(Email amullick@teri.res.in)

to meet the unprecedented demand for water with 
limited availability.  
 By recognizing the problems and proactively 
seeking best management solutions in the industrial 
sector, TERI, with its vast experience and expertise 
in the water sector, is going to organize five city 
workshops on sustainable management of water 
resources by way of integrating water-use efficiency 
for industries. 

The Hyderabad event is the second chapter in the 
series. It is scheduled to be organized on 17  January, 
2013 at the Indian School of Business, Hyderabad. 
The first chapter was successfully organized in 
Mumbai and saw participation from corporates like 
Lafarge, ACC, Mahindra & Mahindra, and P&G.
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Vignettes

Sustainable Retail: The New Industry 
Buzzword
The sustainability coin has two sides: sustainable 
production and sustainable consumption. Newer 
compliance mandates and regulations coupled 
with increased investor and client demands for 
responsible business behaviour have led to the onset 
and acceptance of cleaner production practices.
 Due to this, sustainable production has increasingly 
become a reasonably well-known and well-accepted 
concept in Indian companies. However, when it 
comes to promoting sustainable consumer behaviour 
in India, there is still a high hurdle to cross.
 Even though consumer surveys show that more 
and more Indian upper middle-class consumers 
are ready to shell out extra money to buy ‘greener 
products’, there is still no denying the fact that 
this group constitutes only a small minority of the 
consumer class. One of the key reasons for this limited 
uptake of responsible consumer behaviour is that 
consumers still cannot relate to the environmental 
impact caused by the products that are daily used 
or consumed by them. The only way to overcome 
this hurdle is for brands to step forward and help 
customers understand such aspects of product use, 
while also providing them a wider range of more  
sustainable options.
 Lately, a few forward-thinking brands have come 
up with innovative and ingenious methods to ensure 
that they influence consumer behaviour while also 
creating a positive brand image for themselves.
 For example, PUMA India opened the first and 
only sustainable retail space in India. The store in 
Bangalore is locally developed, sourced out of India, 
and incorporates a number of revolutionary design 
elements to ensure that it meets the highest criteria 
for sustainability. Poised to be the flagship store for 
PUMA in India, the store is a global first for the 
brand.
Source: Sustainability Outlook
Author: Roselin Dey
Dated: 2 November 2012
Link: http://www sustainabilityoutlook.in/content/
sustainable-retailthe-new-industry-buzzword-1

Why Metrics Matter in Business 
Sustainability
Can metrics help steer companies on a sustainable 
source? While awareness about humans’ and 
businesses’ impact on the environment has increased 
rapidly the past 40 years, much work needs to be 
done for the planet to remain viable for future 
generations. Over the years companies in a bevy of 
industries were quick to claim that they were working 
on issues from preserving forests to offering dignity 
to their workers. With the advent of the internet and 
now, of course, social media, companies cannot just 
say they are ‘sustainable’ or responsible; they have 
got to prove it.
 And the tools that allow companies to measure 
their progress on environmental and social issues are 
improving. One reason is because of regulations; but 
at the same time, companies that communicate with 
their stakeholders about not only their successes, but 
challenges, emerge as strong business leaders.
 Metrics are only part of the story that confirms 
whether a company is truly a wise steward of the 
planet and its people. But, they help paint a story 
about the direction in which a company is headed, and 
reduces the self-promoting rhetoric that frustrates 
stakeholders and invites only more criticism instead 
of the much-needed collaboration necessary to 
reverse environmental degradation, social injustices, 
and corruption. 
Source: Triplepundit.com
Dated: 30 October 2012
Link: http://www.triplepundit.com/2012/10/metrics-
matter-business-sustainability/

Safe Water Network: Providing Reliable 
Sources of Safe Drinking Water to Water-
stressed Regions in the World
Safe Water Network is a market-based and solution-
agnostic approach providing at least 250,000 citizens 
in Ghana, Kenya, and India with reliable sources of 
safe and drinkable water. In an interview last month 
with Safe Water Network, Amanda Gimble shared 
how the organization’s partnership with some of the 
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world’s largest companies has made a difference in 
some of the world’s most water stressed communities. 
Those firms include a pharmaceutical company, an 
information technology firm, and a giant beverage 
and snacks multinational.
 Merck, PepsiCo, and IBM are some of the 
organization that the Safe Water Network works with 
to address the cultural, operational, economic, and 
environmental challenges to safe water access.
Source: Greenpost.com
Dated: 9 October 2012
Link: http://greengopost.com/safe-water-network-
partnership-pepsico-paul-newma/

Modern-day e-toilets Can Well Change the 
Sanitation Landscape
India’s first electronic portable, public toilet uses 
GPRS controls and needs less than 40 square feet 
of space. Developed by Thiruvananthapuram-based 
Eram Scientific Solutions Ltd, it is being widely 
used in Kerala and is akin to e-toilets in developed 
countries. ‘Commercial production started in 2010 
and today, some 400 units have been installed under 
the aegis of local bodies and government departments. 
We also have pilot installations in Noida, Delhi, 
Mumbai, Ahmedabad, Tamil Nadu, and Karnataka’, 
says	 Manohar	Varghese,	 director,	 Eram.	 ‘We	 also	
envision a connected toilet infrastructure through 
GPRS which will map and connect all toilet units via 
web and mobile, making travel easier for the public 
and tourists.’

 They are automatic and convert human waste to 
biological charcoal, mineral, clean water, and even 
electricity. In a world of increasing water scarcity 
and dense populations, these green toilets will be the 
future of sanitation.
Source: The Times of India
Dated: 4 November 2012
Link: http://articles.timesofindia.indiatimes.com/2012-
11-04/developmental-issues/34907953_1_toilets-eram-
scientific-solutions-manohar-varghese

Wind, Water, and the Sun Can Help India Cut 
Dependence on Coal and Gas
A McKinsey report, "Powering India: The Road to 
2017", says India’s power demand will be as high as 
335 GW by 2017. And coal, which makes up 57% 
of India’s energy, is in short supply. In 2012 itself, 
there was a gap of 137 million tonne (mt) between 
the demand and supply of coal, up from 83 mt in 
2011. Add to it the fact that a third of the world’s 
CO2 emissions come from coal.
 Policymakers have turned to renewable energy 
sources to solve a part of this puzzle. To this end, 
the government set up the Department of Non-
Conventional Energy Sources back in 1982. This was 
morphed into an independent body in 1992. Later, 
in 2006, it was rechristened the Ministry of New and 
Renewable Energy (MNRE). The ministry now aims 
to have 15 per cent of total electricity generated from 
renewable sources (excluding large hydro projects) 
by 2020.
Source: Businessworld
Dated: 3 November 2012
Link: http://businessworld.in/en/storypage/-/bw/the-
new-wave-of-energy/601894.0/page/0

UN Biodiversity Conference Outcome a Huge 
Achievement: India
The 11th meeting of the Conference of the 
Parties (COP) to the United Nations Convention 
on Biological Diversity at Hyderabad was an 
achievement to the country with nations agreeing to 
increase funding for halting the rate of biodiversity 
loss, despite the economic downturn.
 Governments said that developed countries have 
agreed to double funding to support efforts in 
developing states towards meeting the internationally-
agreed Biodiversity Targets, and the main goals of 
the Strategic Plan for Biodiversity 2011–2020.
Source: The Times of India
Dated: 26 October, 2012
Link: http://articles.timesofindia.indiatimes.com/2012-
10-22/developmental-issues/34652717_1_expenditures-
for-biodiversity-protection-rate-of-biodiversity-loss-
convention-on-biological-diversityA stationed e-toilet



October–December 2012

E
n

C
o

R
E

18

Global Carbon Dioxide Emissions Rose 2.5% 
in 2011
Global carbon dioxide (CO2) emissions in 2011 
rose 2.5% to 34 billion tonnes, a new record, stated 
Germany’s renewable energy institute.
 The IWR , which advises German ministries, cited 
recovered industrial activity after the end of the global 
economic crisis of recent years. ‘If the current trend 
is sustained, worldwide CO2 emissions will go up by 
another 20% to over 40 billion tonnes by 2020’, IWR 
director, Norbert Allnoch, said.
 China led the table of emitters in 2011 with 8.9 
billion tonnes, up from 8.3 billion a year earlier. Its 
CO2 output was 50% more than the 6 billion tonnes 
in the United States.
 India was third, ahead of Russia, Japan and 
Germany.
Source: Huffinton Post
Dated: 13 November, 2012
Link: http://www.huffingtonpost.com/2012/11/13/
global-carbon-dioxide-emissions_n_2121114.html?utm_
hp_ref=energy

TERI Study Shows Pune’s Carbon Footprint 
is Rising
According to a study by The Energy and Resources 
Institute (TERI), Pune’s rapid urbanization with 
IT parks, manufacturing industries, educational 
institutes, malls and multiplexes has made its carbon 
footprint much higher than some other Indian cities.
‘Pune Municipal Corporation (PMC) had appointed 
TERI to calculate the city’s carbon footprint. The 
PMC and city planners will have to work on a plan 
to tackle emission levels and reduce the carbon 
footprint’, said a senior TERI official. The PMC is 
the first municipal body in India to have its own 
study on carbon footprint.
Source: The Times of India
Dated: 19 September, 2012
Link: http://articles.timesofindia.indiatimes.com/2012-
09-19/pune/33951703_1_carbon-footprint-carbon-
emissions-environment-status-report

Now, Small Buildings Can Go for Green Stars
The focus of energy efficiency has usually been large 
buildings, whether residential or commercial. Now, 
there is a project that will help smaller buildings 
reduce their carbon footprint. An offshoot of 
GRIHA—the green rating for integrated habitat 
assessment—SVAGRIHA	 has	 been	 conceptualized	
especially for buildings that are less than 2,500 m2.
 The project was launched earlier this year by 
The Energy and Resources Institute (TERI) 
and the Ministry of New and Renewable Energy 

(MNRE). According to Mili Majumdar, Director of 
TERI’s sustainable habitat division, the cumulative 
contribution of energy-guzzling small buildings to 
climate change is quite large which is why the need 
was felt to draw up a focussed programme for this 
kind of architecture.
Source: The Times of India
Dated: 3 September, 2012
Link: http://articles.timesofindia.indiatimes.com/2012-
09-03/delhi/33562554_1_mili-majumdar-buildings-
habitat-assessment

India Making Efforts Towards Environmental 
Sustainability: UNESCO
UNESCO lauded India’s effort towards 
environmental sustainability and said a multi- 
dimensional approach in this regard is the need of 
the hour globally.
 ‘We are testing the capacity of our planet to sustain 
us. At a time of global economic crises, at a time when 
challenges are complex and in many respect I would 
say, yet unknown’, UNESCO Director General Irina 
Bokova said at the launch of the UNESCO chair on 
‘Climate Science and Policy’ at TERI University. 
‘Because global challenges today they don’t heed 
to academic boundaries. Sustainability requires 
multi-disciplinary approach, it requires connecting 
knowledge with policy and strengthening the science-
policy interface’, she said.
Source: The Times of India
Dated: 9 November, 2012
Link: http://articles.timesofindia.indiatimes.
com/2012-11-09/developmental-issues/35015532_1_
sustainability-unesco-general-irina-bokova
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The CSO (Chief Sustainability Officers’) Forum is 
India’s first ever community of the country’s leading 
chief sustainability officers working together towards 
driving sustainable development from the forefront. 
This yearly engagement of CSOs aims to facilitate 
the business case for sustainability for the corporate 
whilst ensuring onground implementation of  
co-created project ideas on issues of materiality for 
an organization.  

The CSO Forum 2012–13, a year-long  
engagement with thought leaders from across the 
industry, commenced with the CSOs’ conclave in 
November 2012. The conclave hosted thought leaders 
from over 20 organizations across various industries 
in the country, discussing business imperatives of 
driving sustainability in their organizations. This 
forum is not only an arena for discussions on the 
critical issues of sustainability, but also a platform for 
facilitating business action on the same. This year’s 
forum deliberations were led by Special Interest 
Groups (SIGs) on three thematic areas identified 
below: 

•	 Energy	efficiency	and	use	of	renewable	energy
•	 Water	 use	 optimization,	 conservation,	 
and recirculation
•	 Taking	 value	 chain	 along	 for	 larger	 impact	 on	
corporate sustainability initiatives

The leading corporates in the three Special 
Interest Groups (SIGs), along with TERI research 
experts, have facilitated creation of working group 
specific project outlines—defining project(s) scopes, 
timelines for implementation, resources, and 
funding requirement. Some of the project ideas are 

around developing generic/sectoral guidelines and 
frameworks as well as policy advocacy white papers 
as a collective input for industry, while others are 
identification of pilot projects towards measuring 
impact of these tools. 

The three SIGs share the collective wisdom of 
TERI-BCSD’s member companies, complemented 
by expertise and knowledge base of TERI 
professionals, Nine dot Nine Mediaworx, The Indian 
Institute of Corporate Affairs (IICA), Ministry of 
Corporate Affairs (GoI), Corporate Eco Forum of 
USA, SAP India, and the World Business Council 
for Sustainable Development, Geneva. 

The projects identified will be shared with 
leading CEOs across the country at the World 
CEO Sustainability Summit (WCSS) held annually 
in January/February in New Delhi for their 
endorsement. The forthcoming 10th WCSS will 
be held on 30 January 2013 at Hotel Taj Palace,  
New Delhi.

In the subsequent months, TERI-BCSD will 
engage with the committed companies to implement 
the projects approved at WCSS with regular progress 
reporting mechanism in place. This will engage 
TERI Research Professionals and other partners to 
facilitate effective business action on the SIG specific 
projects identified. 

The membership cycle for ‘The CSO 
Forum’ starts from the day of enrolment to 
completion of an year for TERI-BCSD members.   
For more information, you may contact: TERI-BCSD 
Secretariat at bcsd@teri.res.in
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Green Chemistry for Environmental 
Sustainability 
Green Chemistry for Environmental Sustainability 
illustrates the efforts being made to remediate a 
scathed environment into a pristine one. Eminent 
international experts present research on and the 
application of green chemistry and engineering in 
addressing current issues of an environmental and 
social nature. They cover sustainable development 
and environmental sustainability with chapters 
on green chemistry and engineering research; the 
design and synthesis of environmentally benign 
chemical processes; green approaches to minimize 
and/or remediate environmental pollution; biofuel 
and bioenergy production; and policies and ethics in 
green chemistry. The book also explores economics, 
environmentally benign technologies for greener 
processes, computational methods and modelling, 
and green approaches to minimize air and water.

Sullivan T F P. 2011
Maryland, USA: Government Institutes. 1043p.

Environmental Law Handbook, 21st Edition
The environmental field and its regulations have 
evolved significantly since the  Government passed 
the first environmental law in 1970, and subsequently 
published the Environmental Law Handbook three 
years later which has been indispensable to students 
and professionals ever since. The authors provide 
clear and accessible explanations, expert legal insight 
into new and evolving regulations, and reliable 
compliance and management guidance.

Boyle Godfrey. 2012
Oxford University Press.512p

Renewable Energy: Power for a Sustainable 
Future 
The provision of sustainable energy supplies for an 
expanding and increasingly productive world is one of 

the major issues facing civilization today. Renewable 
energy examines both the practical and economic 
potential of the renewable energy sources to meet this 
challenge. The underlying physical and technological 
principles behind deriving power from direct solar 
(solar thermal and photovoltaics), indirect solar 
(biomass, hydro, wind, and wave), and non-solar 
(tidal and geothermal) energy sources are explained, 
within the context of their environmental impacts, 
their economics, and their future prospects. Together 
with its companion volume, Energy Systems and 
Sustainability, this book provides both perspective 
and detail on the relative merits and state of progress 
of technologies for utilizing the various ‘renewables’.

Ednhofer O, Madruga R P, Sokona Y, et al. 2012
UK: Cambridge University Press. 1078p

Special Report on Renewable Energy Sources 
and Climate Change Mitigation
The report assesses existing literature on the future 
potential of renewable energy for the mitigation of 
climate change. It covers the six most important 
renewable energy technologies, as well as their 
integration into present and future energy systems. 
It also takes into consideration the environmental 
and social consequences associated with these 
technologies, the cost and strategies to overcome 
technical as well as non-technical obstacles to their 
application and diffusion.

Kibert C J, Monroe M C, Peterson A L, Plate R R, 
Thiele L P. 2012
US: John Wiley & Sons. 352p

Working Toward Sustainability: Ethical 
Decision-Making in a Technological World
By building the framework for balancing 
technological developments with their social and 
environmental effects, sustainable practices have 
grounded the vision of the green movement for the 
past few decades. Now deeply rooted in the public 
conscience, sustainability has put its stamp on 
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Publications

various institutions and sectors, from national to local 
governments, from agriculture to tourism, and from 
manufacturing to resource management. But until 
now, the technological sector has operated without 
a cohesive set of sustainability principles to guide its 

actions. Working Toward Sustainability fills this gap 
by empowering professionals in various fields with an 
understanding of the ethical foundations they need 
to promote and achieve sustainable development

Craig Hanson, Janet Ranganathan, Charles Iceland, 
John Finisdore. 2012
World Resources Institute. 48p

The Corporate Ecosystem Services Review: 
Guidelines for Identifying Business 
Risks and Opportunities Arising from  
Ecosystem Change
This report is a structured methodology that helps 
managers proactively develop strategies to manage 
business risks and opportunities arising from their 
company’s dependence and impact on ecosystems. 
The review consists of a structured methodology 
that helps managers proactively develop strategies 
to manage business risks and opportunities arising 
from their company’s dependence and impact on 
ecosystems. It is a tool for strategy development, not 
just for environmental assessment.

World Business Council for Sustainable Development. 
28p

Water Valuation Building the Business Case. 
2012
The publication aims to demonstrate the business 
case for companies to engage in water valuation and 
is supported by a review of 21 business case studies 
that illustrate why and how different companies 
have carried out water valuation. Companies can 
undertake water-related valuation to provide better 
data and understanding to inform various decisions 
that businesses increasingly need to make. Such 
applications include option (investment) appraisals, 
water-use efficiency, water allocation and shared 
value, pricing for water usage, water services and 
products, damage and compensation assessments, 
sustainable financing options, conservation actions 
and offsetting, and reporting performance.

Kaleidoscope Futures Ltd. 328p Wayne Visser. 2012

Corporate Sustainability and Responsibility: 
An Introductory Text on CSR Theory and 
Practice — Past, Present, and Future 
The book begins with definitions and drivers of 
CSR, including the all-important ‘business case’, 
then traces the evolution of CSR over more than 100 

years up to the present day. Next, CSR trends from 
around the world are examined, including regional 
and cross-country comparisons. There is a chapter 
on the 7 steps to implementing CSR, followed by an 
exploration of CSR leadership and how CSR can be 
used as a catalyst for change. Finally, 23 case studies 
are introduced, before concluding on the future of 
CSR, including CSR 2.0, scenarios and forecasts for 
the next 10 years.

Ethical Corporation. 62p

How to Embed Sustainability and Corporate 
Responsibility in Management Processes. 
2012
The business intelligence report outlines the 
many benefits of embedding sustainability into 
management processes. The report reveals how 
leading companies are making the business case for 
corporate responsibility. It outlines how companies 
can identify the key business drivers where a more 
sustainable approach will help achieve more. 
Through extensive research the report highlights 
how corporate responsibility influences best practices 
from the world’s leading practitioners in key business 
areas including HR, R&D, supply chains issues, and 
stakeholder engagement.

US Chamber’s Business Civic Leadership Center. 59p

The Role of Business in Disaster Response. 
2012
The publication examines how businesses are utilizing 
their expertise to help improve community resilience, 
response and recovery in times of disaster. In the 
report, companies tell of how in times of disaster 
they are developing temporary housing solutions for 
displaced people, creating new information systems 
to help schools, courts, and hospitals maintain their 
records, giving urgent supplies to those in need, and 
much more. The report features 18 of the foremost 
corporate thought leaders on disaster response and 
recovery including Office Depot, Microsoft, Shell, 
Allstate, and IBM.
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Smart Mini-Grids: Innovative, Intelligent 
Solutions for Today’s Electricity Shortcomings 
Kunal Nagpal, TERI

Innovation: 
Catering to 

Needs

Imagine a world where technology that is now an 
integral part of the millions of smart phones floating 
around is applied to the way communities and 
complexes receive power. A system that communicates 
within itself and with the external world, seamlessly 
resolves problems, and delivers uninterrupted 
service. This kind of an intelligent mini-electricity 
network is now possible through The Energy and 
Resource Institute’s (TERI) own Smart Mini-Grids  
(SMG) system.
 Given India’s current power scenario, with demand 
far outpacing supply, several power stations of very 
high capacity need to be installed in order to meet 
the exponentially growing and projected energy 
requirements. By their very nature, these large-
scale power plants are centralized, that is, power is 
generated centrally and distributed far and wide. 
A significant amount of power—given the existing 
average transmission and distribution losses of around 
30%—would be lost before delivering at the required 
sites, thereby also reducing the overall efficiency 
of the electrical system. Even if the resources for 
such power plants—in terms of finance, fuel, and 
real estate—suddenly became available (current 
headlines would beg to differ), the centralized 
power option is not feasible for many cases in India. 
Most of the cities and towns face blackouts and  
brownouts throughout the year, especially in 
summers. Campuses and condominiums have to 
depend on captive DG-set-based power generation, 
which apart from being expensive, are polluting as 
well. The recent failures of the northern grid and 
multiple grids all point towards a shift to  SMG. 
Hence, while waiting for the overall power situation 
to play catch up, it is prudent to explore other viable 
options for obtaining cost-effective, clean, green, and 
most importantly, reliable electricity. 
 Campuses and complexes generating and 
distributing their own power through distributed 
generation and renewable energy (RE) resources—
in essence through personalized Mini-Grids—are 
therefore a more dependable, feasible, controllable, 
practical, and greener solution. Furthermore, these 

Mini-Grids are easily set up to seamlessly interface 
with the existing utility grid. Officially, a mini-grid 
is defined as an electricity distribution network 
operating	at	below	11	kV	levels,	which	is	sometimes	
connected to the wider utility grid . 
 A mini-grid system can be operated through a 
combination of multiple energy resources, both 
renewable such as solar, wind and biomass, and 
conventional such as diesel. Even if a mini-grid is 
powered solely from renewable energy sources, the 
intermittent nature of these renewable generators does 
not always provide the flexibility of utilizing the power 
as per the requirement of the industry or community. 
This means that periods of high renewable energy 
generation might not coincide with high demand, 
and vice versa, that is in case of non-availability of 
renewables. This will result in an undesired mismatch 
between resources and loads (usage), loss of extra 
power when available, and requirement of expensive 
conventional power sources during other times. 
 Hence, a more appropriate solution is an SMG 
system which can optimally and perceptively manage 
the load (usage) and distributed generation resources. 
An SMG system, thus, utilizes digital information 
technology to intelligently balance multiple 
and varied energy supply resources against the 
dynamically varying and complex loads of the system. 
The SMG communicates within itself and with 
external networks, seamlessly resolving problems and 
delivering uninterrupted energy service. In addition, 
an SMG not only increases the overall efficiency, 
but also helps improve the overall power quality of  
the system.
 SMG-controlled distributed energy sources can 
then be added to increment generation capacity, 
whenever and wherever required. These systems 
can, not only deliver power to the local areas (such 
as campuses, complexes, etc.) more efficiently and 
reliably, but can also feed excess power into the utility 
grid. An SMG system has the additional advantage 
of being cleaner and more environmentally benign, 
while simultaneously augmenting the supply of utility 
grid and reducing the transmission losses. 
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 Institutions, campuses, and localities applying 
an SMG for secure power availability can ensure 
the maximum utilization of renewable energy (RE) 
resources through the careful coordination between 
energy demands and the electricity production. This 
enables a relatively lower installed RE capacity—and 
in conjunction possibly decreased battery sizes—
which result in reduced upfront capital costs. The 
SMG system also helps minimize the use of any fossil 
fuel based generation by an intelligent management 
of loads through smart controls and techniques. This 
allows for reduced ongoing operating costs while 
simultaneously improving power quality, efficiency, 
and flexibility of the overall system.
 SMGs are applicable not only for remote or 
rural applications, but are powerful solutions for 
the reliable energy requirements of campuses such 
as office complexes, factories, residences, hospitals, 
hospitality institutions, shopping complexes, and 
even suburban neighbourhoods.

TERI’s Smart Mini-Grid
A first-of-its-kind SMG was set up at TERI’s campus 
just outside Delhi at Gual Pahari in 2011 and was 
jointly inaugurated by the Hon’ble Minister for Power 
(MoP) and the Ministry of New and Renewable 
Energy (MNRE). 
 The participation of both these ministries reflects 
the importance accorded to such a system. The unique 
features of the SMG system at TERI include: 
•	 Optimum	renewable	energy	utilization,	i.e.,	solar,	

wind, and biomass at different operating conditions 
to serve the required energy service 

•	 Improved	 efficiency	 and	 flexibility,	 ensuring	
reliable and quality supply of power through 
the incorporation of smart, intelligent tools and 
techniques, allowing for automatic adding or 
removing of the loads and resources based on their 
availability and set priorities

Essential Features of Smart Mini-Grids
•	 Intelligent	 load	 and	 energy	 resource	

management through smart controllers  and 
advanced control techniques

•	 Accommodation	 of	 multiple	 Distributed	
Energy Resources and Energy Storage into 
the common grid 

•	 Self	healing,	self	configuring,	plug	and	play;	
the grid has the ability to rapidly detect, 
analyze, respond, and restore itself from any 
disturbances.

Benefits of Smart Mini-Grids
•	 Foster	 Demand	 Side	 Management	 and	

Demand Side Response  
•	 Reduce	power	outages:	increase	reliability,	

efficiency, and safety of the grid
•	 Reduce	 carbon	 footprint	 and	 minimize	

fossil fuel consumption 
•	 Provide	better	autonomy	to	customers	to	

govern their electricity needs

Figure 1: Schematic diagram of the SMG at TERI



October–December 2012

E
n

C
o

R
E

24

Learning by sharing
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Ms Malavika Varma at malavika.varma@teri.res.in or at +91 11 2468 2100 $ Extn - 2469

The following energy resources are available at  
the facility: 
•	 12.5kW	solar	PV	system	(crystalline	solar	

module) system 
•	 2kW	Solar	PV	system	(crystalline	solar	module)		
•	 1kW	thin-film	solar	PV	system	
•	 3.3kW	wind	electric	generator
•	 10	kW/100kW	biomass	gasifier	system	
•	 600Ah,	48V	storage	battery
•	 Diesel		generator	backup
Such smart reliable systems can be set up at any campus 
or facility and will go a long way in decreasing reliance 
on the main grid while increasing the consumption 
of cheaply and locally generated renewable energy. 
Through the implementation of SMG technology, 
communities and complexes will be empowered 
to better manage and utilize their energy resources 
while also decreasing costs across the board. Many 
such SMGs setup across the country will eventually 
lead to the grounds-up smartening of the main grid 
while simultaneously reducing the need for larger, 
expensive, and environmentally damaging centralized 
power plants.

While looking to retrofit or set up a campus or 
building with the SMG system, there are several 
available government subsidies that can be considered. 
These initiatives from state and central governments 
provide capital relief and can help lower the upfront 

costs of such an SMG undertaking. Applicable 
government grants include capital costs subsidies 
on RE projects from the MNRE and various state 
energy development agencies, property tax rebates 
from certain municipal corporations, and Demand 
Side Management-based rebates from local utilities. 
In addition, a roof-top solar generation programme 
providing capital benefits is currently being planned 
by MNRE and various state governments, which will 
further help with project costs. Thus, the time has 
now come to supplement and aid conventional grid 
power to your campus with the innovative, intelligent, 
reliable and green, SMG system.

Applications of Smart Mini-Grids
Smart Mini-Grids can be set up in different 
sectors and diverse applications such as:
•	 Industrial	campuses
•	 Commercial	complexes,	shopping	malls
•	 Hotels	and	hospitality	sectors	
•	 Hospitals	and	healthcare	facilities
•	 Residential	complexes,	apartments	
•	 Educational	institutions	
•	 Rural	and	peri-urban	locations
•	 Telecom	base	stations
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International Initiatives

Internet Resources

Resources

The IICA – GIZ CSR Initiative
The IICA – GIZ CSR Initiative is the bilateral cooperation 
project between the Indian Institute of Corporate Affairs 
(IICA) and the Deutsche Gesellschaft für Internationale 
Zusammenarbeit (GIZ) GmbH.
 The project has gathered and conducted a series of 
research studies on CSR and documented several national 
and international best practices since its inception in 
2008. This knowledge repository has been critical to 
the process of developing a common understanding 
of 'Business Responsibility' and building a consensus 
among diverse stakeholders. It also serves as a platform 
for information and inspiration for all enterprises that 
are aspiring to cultivate business responsibility in their 
business practice.

In keeping with the primary objective of mainstreaming 
the concept and practice of business responsibility, the 
project will develop a service portfolio based on the 
different	aspects	of	the	NVGs.	It	will	do	so	by	engaging	
intensively with multiplier institutions, such as B-schools, 
financial institutions, media, government, consumer 
groups, and business associations, which will catalyze 
the intended cascading effect to create the right impetus 
for responsible business action by entrepreneurs. The 
advocacy and capacity building programs will be specific 
to stakeholder constituencies, and will range from being 
web-based to classroom teaching with practical exposure 
to strategic advisory.
http://www.responsible-business.in/ 

Center for Responsible Business
Center for Responsible Business (CRB) is an "action-
tank" that brings together students, company leaders, 
and faculty to redefine business and create a sustainable 
future. The Centre engages business managers who 
recognize both the responsibilities and opportunities 
associated with integrating social issues into the way 
that a company thinks about its strategy, executes its 
operations, and delivers economic value. As part of 
University of California Berkeley’s Haas School of 
Business, the students gain knowledge and experience 
in the following key areas through an innovative and 
challenging mix of courses, lectures, and applied 
learning opportunities:
•	 The	fundamentals	of	triple-bottom-line	

management
•	 The	relationships	between	sustainability	 

and innovation
•	 The	skills	involved	in	leading	deep	systems	change	
•	 New	methodologies	and	models	in	accounting
•	 The	global	context	of	today's	interconnected	

business world
•	 The	leadership	and	change	management	skills	that	

are necessary to lead significant and  
lasting transformations

http://responsiblebusiness.haas.berkeley.edu/index.html 

Energy Efficiency Guide for Industry in Asia 
Developed for Asian companies, the website assists in 
improving energy efficiency through cleaner production 
and for stakeholders who want to help them. It includes 
methodology and case studies for more than 40 Asian 
companies in five industry sectors. Apart from this, 
there is technical information for 25 energy equipment, 
training material, a contact and information database, 
technical tools, and downloadable publications among 
other industry specific information.
http://www.energyefficiencyasia.org/  

The Responsible Business Standard  
The Responsible Business Standard has been 
developed by the Organization for Responsible 
Businesses specifically for small- and medium-sized 
businesses in UK. The Standard covers a wide remit 
of the social and environmental agenda, but essentially 
this is embraced in best practice, systems, and  
continual development. 
http://www.responsiblebusinessstandard.org.uk/index.
html




