
Abstract
Background/Objectives: The paper aims to study the development of sustainable industry at present with the challenges 
occurring at their every step. Methods/Statistical Analysis: The paper has undergone desk research and has come out with 
the scope and challenges of a sustainable industry. Findings: The energy driver is an important element of sustainability. 
The highly contaminated water is also a severe problem for the unsustainability of the industrial belt which has to be taken 
for further research. Applications/Improvements: The paper is original and claims to cover the sustainable industry 
which is an essential need for the planet.
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1.  Introduction
With time India has moved towards the period of 
industrialization where the population is dependent on 
the industries for their basic or luxurious needs one or 
the other way. Today every industry is associated with the 
natural resources and affects the ecosystem. The Indian 
Industries constitutes of labour, raw materials, ownership, 
source of raw materials and some other miscellaneous 
industries. Indian industries have been classified into sub 
industries1 (Figure 1).

Industries in the present era are approaching towards 
sustainability. The indicators of sustainability has been in 
use in rural areas since past in Australia and has become 
an industry in itself. These indicators have been identi-
fied by several frameworks2. The sustainable indicator for 
an industry is the quality as well as quantity of the prod-
uct, government policy, awareness about the research and 
technology, consumers’ preference and access to informa-
tion as well as research and technology3. The energy driver 
is an important element of sustainability which leads to 
economic, social and environmental development. The 
three energy drivers are accessibility, availability and 
acceptability4 (Figure 2).

1.1  Accessibility
The energy services must be provided at affordable 
pricesfor the industry to attain sustainability. Efficient 
operations in industry can be made through proper access 
of energy services.

1.2  Availability
This aspect involves adequate and timely supply of the 
energy services by the industry.

1.3  Acceptability
Clean sustainable technologies must be accepted by the 
industries in order to attain sustainability.
The green products constitutes of three environmental 
drivers namely energy minimization, optimum utilization 
of materials and prevention of pollution which are known 
as the life cycle of the products5.

Besides the three energy drivers sustainability should 
be perceived as sustainable consumption and sustainable 
production. According to Brudtland commission 
sustainability is defined as to meet the needs of the pres-
ent without affecting the future. Sustainability comprises 
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of three most important parameters namely economic, 
environment and social aspects6. (Figure 3)

2.  Development of Sustainability
Sustainability development came into recognition 
through the first publication called Our Common 
Future by the World commission on Environment and 
Development in 1987. The sustainable development of 
any industry comprises of three important constituents, 
namely economic, environmental and social dimensions 
(Table 1).

According to Truncer et al., 2008 there are six 
approaches of industries moving towards sustainability 
namely.

2.1  Focusing at the Triple Bottom Line

In reality any business focuses only on economic and 
environmental issues and do not stress on social issues 
for sustainability.

2.2 � Concrete Procedures for Effective 
Management

The organizational and institutional features of environ-
ment entrepreneurs are weak. Marketing with the poor 
involves great experience to work.

2.3  Empowerment of Poor

The business sector can help the poor by creating oppor-
tunities for them to become more secure, healthy and 
economic.

2.4  Fostering Partnership Model

 Creating values for the poor through market must be 
made either through partnership or through developing 
agencies.

Figure 1.  Classification of Industries.

Figure 2.  3 A’s energy sustainability.

Figure 3.  Three parameters of sustainability. 

Table 1.  Dimensions for the development of 
sustainability in industries

Dimension of Sustainability 
of Industry

Constituents of Sustainability 
of Industry

Economic

It focuses on efficient 
technologies to survive in the 
competition7, innovations8, 

aggregate demand, 
consumptions and savings9.

Environmental

The prime objective of this 
constituent is to minimize 

the nonrenewable resources 
conservative of ecosystem10 
and reduction of greenhouse 

gases

Social
This focuses on education, 

high employment, income and 
benefits to the society11.
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2.5  Encouraging Sustainable Consumption

Sustainable consumption pattern involves such factors 
like infrastructures, technology, products and services 
which enables or constrains consumer choice.

2.6  Supporting Public Policy Efforts

According to UNEP et al 2005 the governments have a 
limited capacity to address the issues of the poor. High 
transaction costs and lack of adoption of local property 
acts as barriers for any business activity.

3. � Status of Industries in Terms 
of Energy Management for 
Sustainability

Only 6% of the total material flow ends up in consumer 
products while the remaining goes to the environment in 
the form of harmful gasses and wastes12. Every year over 
one billion tons of wastes are generated from the indus-
tries. The companies have been launching green products 
that are sustainable and environment friendly which have 
reached their number up to one thousand five hundred 
and seventy13.

3.1  Cement Industry
The product from the cement industry is responsible 
for a huge emission of greenhouse gases and wastage of 
energy. 

3.2  Concrete Industry
The consumption of sand and rock is about 10 billion tones 
and mixed water about 1 billion tons annually. The prac-
tices in the industries are not sustainable14. In the cement 
industry the high speed in construction is responsible for 
excessive cracking problems in the cement. These cracks 
and losses are traced out later which is a sign of unsus-
tainability. Table 2 depicts the role of energy management 
in sustaining practices in different industries.

4.  Scope 
Development of a sustainable industry can be made by 
minimizing the use of energy. The process of sustainable 
development by practicing minimum energy consump-
tion can lead to reduce the amount of wastes produced. 

This will perhaps result in conserving the scarcity of the 
resources and limiting the damages due to wastes flows22. 
For a construction industry the following parameters 
must be fulfilled for attaining sustainability (Figure 4).

4.1  Raw materials use

This is the prime and important parameter for attain-
ing sustainability. The raw materials act as the important 
source for attaining sustainable practices in any industry. 
The use of raw materials must focus on economic, social 
and environmental aspects of sustainability.

4.2 � Location where the raw materials are 
used

The raw materials location also affects the sustainabil-
ity of industries one or the other way. Every industry is 
dependent on the raw materials one or the other way. 
Therefore the source as well as the flow of materials acts as 
the main base for any industry. The systematic flow of the 
materials depends upon the location of the raw materials. 
Since most of the cost is consumed by the transportation 
source which disturbs the economic sustainability of the 
industry.

4.3 � Methods involved for the management 
of raw materials

The management of raw materials includes several 
methods which leads the industry to move towards sus-
tainability. The transformation of raw materials into final 
products comprises of several methods and it is very 
essential for the methods to be sustainable.

4.4 � Design, lifecycle, recycling, reuse and 
planning of the facilities involved

The process of product design, product life cycle and the 
process of reuse as well as recycle affects the sustainable 
practices of the industry. The planning of the facilities 
leads to the practices approaching towards sustainability.

As a part of sustainable development, various initiatives 
have been taken to come over economic, social and 
Environmental issues in India. Eco industrial park (EIP) 
is one of the sustainable solutions to industrial pollution, 
widely fostering in various regions of India. The trans-
formation of Industrial clusters into Eco industrial parks 
by integrating environment, energy and climate issues at 
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Table 2.  Role of energy management in sustaining practices in different industry
S. 

No.
Industry Sustainable Practices

1 Procter & Gamble

This industry explored the amount of energy utilized by their products and found that a lot of energy is 
wasted in using their detergents by washing through hot water. This led to the increase in the electricity 
budget in every house. Thinking this in terms of sustainability P&G introduced a cold water detergent 
for washing as tide cold water in united states and aerial cool in Europe in the year 2005. Today the 
P&G has introduced a lot of cold water products for serving energy leading to a sustainable approach15.

2 Clorox
This was the first company to introduce non synthetic green consumer products in the year 2008. 
In 2009, biodegradable cleaning wipes were introduced by the company for designing sustainable 
products15.

3 Calera Calera in California has developed technology in order to extract carbon dioxide emissions from industries 
and this carbon dioxide was bubbled into the sea water which led to the manufacture of cement15.

4 Electricity The electricity sector is the largest contributor of emissions of greenhouse gases since it is dependent 
on coal, gases and fossil fuels16.

5 C21 steering 
Company

The steering company at Singapore has changed from dirty, dangerous and demanding industry to a 
professional, productive and progressive one17.

6 Basix

It was established in 1996 and acts as a helping hand for the poors by providing them loan for rural 
business. The services provided are approaching towards sustainability. It has tried to raise the income 
and business of the rural people by fostering their innovative ideas for the economic development. 
It has also structured insurances like insurance due to rainfall problems, due to crop loss or due to 
income loss for the poor by indulging with various insurance companies

7 Cosmos 

It has used the technologies in such a way that it was founded as the first company to bring solar light 
emitting diode lighting. It has led to the development of mighty light which has helped many rural 
households who often face the problems of electricity. The solar power LED lamp has led to economic, 
social and environmental sustainability by replacing kerosene lamps with LED lamps18.

8 ITC

ITC company are well known for their FMCG, paperboard, agribusiness, hotels and information 
technology. It is reusing the used papers for paper manufacturing. It helps in minimization of 
greenhouse gases, solid wastes and water wastes. Its process of reusing the products one or the other 
way leads to sustainability18.

9 L&T

It was founded in 1938 as an engineering, construction, electrical, machinery, industrial products, 
information technology and engineering services. In order to maintain sustainability it has widen 
its scope of environmental policy, adapted new technologies and has assessed carbon footprints for 
different locations. It has built a waste management system, rain water harvesting has identified green 
concept in buildings and has switched to minimization of energy use18.

10 TCS
It was established in 1968 and has been known as an environment friendly company. Its operation has 
led to minimization of greenhouse gas emissions, energy saving, reduced water wastes and has reduced 
carbon footprint18.

11 MIM Holding 
Limited

It is a processing company and mines gold, copper, iron ore, coal and coke. It follows sustainable 
strategies to minimize the loss of water, greenhouse gases, recycling of the wastes and ultimately 
increases the energy efficiency19. 

12 Rio Tinto
It is a processing company and mines gold, copper, iron ore, coal, aluminum and coke. They have made a 
contribution to sustainability by developing the mineral resources at local level in such a manner that after 
the mining industry ceases economic activity, education, public health and reclaimed land remains19.

13 Toronto based Rio 
Algom Ltd It is the largest steel and aluminum industry. It has developed an environment and a safety policy20.

14 Placer Dome Inc. It is a gold mining company and contributes in sustainability by improving environmental 
performance20.

15 General Electric It has focused on the environmental issues for developing a low carbon economy21.

16 HP This company has recycled about twenty percent of the equipment by teaming with Sony, Braun and 
Electrolux21.

17 Cargil and 
Unilever

They have worked in the development of technologies for sustaining the practices in the agriculture 
sector by working with the farmers21.
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macro level, micro level and through industrial symbiosis. 
The objectives of EIP’s are to achieve higher resource effi-
ciency in raw materials, energy, water and transportation 
with the cost savings. It also focuses on cleaner produc-
tion through various process improvements and use of 
renewable energy and material as a substitute to fossil 
fuels. When it comes to the infrastructure it demands 
restoration of existing buildings to higher energy and 
environmental standards and use of green architecture 
and engineering. It also calls for ecological site planning 
and utilization based upon clear understanding of the 
carrying capacity of Environmental factors23.

5. � Case Study of Naroda 
Industrial Estate of Gujarat 
approaching towards Energy 
Management for Sustainability

On the path of development of sustainable industry 
or industrial cluster, various industry wide initiatives 
have been taken at Naroda Industrial Estate of Gujarat. 
Ceramic industries have come up with innovative 
ceramic thermal insulation which could save up to 33% 
of kiln car energy cost. The industry installed Ultralight, a 
unique lightweight refractory material that has excellent 
thermal insulation property and various other economic, 
environmental and social benefits. This led to improved 
manual drying by installing Manglam dryer, which could 
save 40% of the time and reduction in the manpower. 
The industry also switchover to Piped Natural Gas from 
Light Diesel Oil as a Eco-friendly fuel with the savings 
of around Rs. 7 Lacs/Annum. Chemical industries have 
installed timers for highly energy intensive operations like 
centrifuge in dyes & dye intermediates sector for energy 
conservation. Use of the new technology for filtration, to 

avoid high filtration loss in dyes and dye intermediates 
products. Agitated Nutsche filter is used for filtration; 
it offers an economic operation where maximum per-
centage of liquid in slurry is separated mechanically and 
savings in energy cost of Rs. 65000/year. Also as a more 
sustainable option they are going for solar a dryer which 
is at pilot plant stage now. A comprehensive treatment 
plant of 1000m3/day capacity have been established for 
the treatment of spend acid (H2SO4). It is collected from 
nearby different industrial estates like Naroda, Vatva 
and Odhav to produce ferrous sulphate (FeSO4), which 
is sold to cement industry. This waste exchange ben-
efited to more than 100 industries in that region. Most of 
the industries in Naroda use iron powder as a reducing 
agent. In this process large amount of iron oxide sludge 
generates, which is hazardous and need to send to com-
mon hazardous waste storage treatment and disposal 
facility for landfilling. By adopting efficient technology 
of catalytic hydrogenation in the place of reduction pro-
cess eliminates the use of iron powder and subsequent 
problem of sludge disposal. Naroda also developed a 
renewable energy biogas plant to generate Electricity. 
The bio degradable waste generated by member units 
of GIDC Naroda estate is collected and through a 85 
m3/day capacity digester they are producing methane. 
With 80% methane and 20% diesel they are generating 
approximately 12-130 units of power for illuminating 
lights of Naroda CETP during the night time. The indus-
try also generates bio-fertilizer almost 700 kg/day; it is 
being used for gardening24.

6.  Challenges
The industrial practices and economy development are 
not sustainable in the present era25. The tremendous rise 
in population, use of technology, choice of technologies 
and the impact of the overall performance of industry 
towards sustainability is still a topic of concern. The use 
of technology in industries is still limited which has 
resulted into deposition of the raw materials directly 
to the environment in the form of harmful gasses and 
solid liquid wastes. Only 6% of the total material flow 
ends up in consumer products while the remaining 
goes to the environment in the form of harmful gasses 
and wastes26. The cement and concrete industries are 
the largest contributors to unsustainability problems26. 
Large amount of wastes and pollution have been gener-
ated from the industries. The major challenge is that the 

Figure 4.  Scope of Sustainable Industry.
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green products cannot be supplied in the market because 
manufacture of green products involves several new 
equipments and techniques foe attaining sustainabil-
ity. These techniques are not adopted by the industries 
due to several reasons one of being that the industries 
are habituated of using the machines and processes that 
they do not try for a change as it may involve risks. The 
technologies and processes can only be implemented if 
the industries get well aware of the term sustainability27. 
The major challenges involved in the sustainability of 
industries are: Application of technologies, increasing 
the efficiency, human skills involved, knowledge, opera-
tions and development of sustainable sources are some 
of the innovative, central and competency challenges 
that industries have to face for moving towards sustain-
ability. The biggest challenge in sustainability is faced 
by the electricity sector (I.E.A, 2011). This is mainly 
due to the rising population, increased urbanization 
and increasing number of industries. The construction 
industries face several challenges and problems in their 
effectiveness and to support sustainability27. The major 
problem is the lack of resources which acts as a bar-
rier in the sustainability of construction industries. The 
highly contaminated water is also a severe problem for 
the unsustainability of the industrial belt which has to be 
taken under further research28.

7.  Research Imperatives
The need for sustainable practices in industries means 
new challenges for researchers and practitioners focusing 
on important issues:

How can the consumption of energy in the industries •	
be reduced? What are the methods for optimum use of 
the energy from industry?
What opportunities has energy management opened •	
for the industries which are practicing sustain-
able techniques? What factors contribute to their 
success?

8. Acknowledgement
The authors acknowledge Symbiosis Centre for Research 
and Innovation (SCRI), Symbiosis International 
University (SIU), Pune, Maharashtra, India and Adhikari 
Vikash Kumar for providing support for this research 
work.

9.  References 
1.	 Smriti C. Industries: Classification of Industries in India. 

Date acceseed: 26/01/2016: Available from: http://www.
yourarticlelibrary.com/industries/industries-classification-
of-industries-in-india/19707/. 

2.	 Chitrao PV. Strategic HR for Sustainable Business in 
Technology Driven 21st C. Indian Journal of Science and 
Technology. 2015 Feb; 8(S4):69–75.

3.	 King C, Gunton J, Freebairn D, Coutts J, Webb I. The 
sustainability indicator industry: where to from here? A 
focus group study to explore the potential of farmer partici-
pation in the development of indicators. Animal Production 
Science. 2000 Jul; 40(4):631–42.

4.	 Vithayasrichareon P, MacGill IF, Nakawiro T. Assessing the 
sustainability challenges for electricity industries in ASEAN 
newly industrialising countries. Renewable and Sustainable 
Energy Reviews. 2012; 16(4):2217–33.

5.	 Dangelico RM, Pujari D. Mainstreaming green product 
innovation: Why and how companies integrate environ-
mental sustainability. Journal of Business Ethics. 2010 Feb; 
95(3):471–86.

6.	 Carter CR, Rogers DS. A framework of sustainable 
supply chain management: moving toward new theory. 
International Journal of Physical Distribution & Logistics 
Management. 2008; 38(5):360–87.

7.	 Hinterberger F, Luks F. Dematerialization, competitiveness 
and employment in a globalized economy. Cheltenham: 
Edward Elgar: The sustainability of long-term growth. 
2001.

  8.	 Rennings K. Redefining innovation-eco-innovation 
research and the contribution from ecological economics. 
Ecological Economics. 2000 Feb; 32(2):319–32. 

  9.	 Etxezarreta M, Grahl J, Huffschmid J, Mazier J. Hamburg: 
VSA Verlag: EuroMemo 2002. 2003.

10.	 Daly HE. Covelo/Washington, DC: Island Press: Steady-
state economics: Second edition with new essays. 1991 
Apr.

11.	 Suh S. Springer Link. Modelling Sustainability of the 
Austrian Economy with Input-Output Analysis. In 
Handbook of Input-Output Economics in Industrial 
Ecology Springer Netherlands. 2009.

12.	 Hawken P, Lovins E, Lovins H. Little Brown and Co.: 
Natural Capitalism-Creating the Next Industrial 
Revolution. 1999. 

13.	 Greenbiz: Green Product Trends: More Launches, More 
Sales. Date accessed: 30/06/2009: Online Available at: http://
www.greenbiz.com/news/2009/04/24/green-product-
trends.

14.	 Mehta PK, Burrows RW. Building Durable Structures 
in the 21st Century. Concrete International. 2001 Mar; 
23(3):57-63.



Kumari Sneha, Bare Pritesh and Patil Yogesh

Indian Journal of Science and Technology 7Vol 9 (21) | June 2016 | www.indjst.org

15.	 Nidumolu R, Prahalad CK, Rangaswami MR. Why 
sustainability is now the key driver of innovation. Harvard 
Business Review. 2009 Sep; 87(9):56–64.

16.	 Paris, IEA: Statistics, I. E. A. CO2 emissions from fuel 
combustion-highlights. Date accessed: 2011 Jul: Available 
from: http://www.iea.org/co2highlights/co2highlights.pdf.

17.	 Ofori G. Gaborone: Challenges of construction industries 
in developing countries: Lessons from various countries. 
In 2nd International Conference on Construction in 
Developing Countries: Challenges Facing the Construction 
Industry in Developing Countries. 2000 Nov; p. 15–17.

18.	 Barata E. Economy-Waste-Environment Input-Output 
Model: Effects of Portuguese Production and Consumption. 
Netherlands: Springer: In Handbook of Input-Output 
Economics in Industrial Ecology. 2009.

19.	 Cowell SJ, Wehrmeyer W, Argust PW, Robertson JGS. 
Sustainability and the primary extraction industries: theories 
and practice. Resources Policy. 1999 Dec; 25(4):277–86.

20.	 Hilson G, Murck B. Sustainable development in the mining 
industry: clarifying the corporate perspective. Resources 
Policy. 2000 Nov; 26:227–38.

21.	 Nidumolu R, Prahalad CK, Rangaswami MR. Why 
sustainability is now the key driver of innovation. Harvard 
Business Review. 2009 Sep; 87(9):57–64.

22.	 Gianluca S. University of Bologna: Sustainable Development 
needs Energy Efficiency. New Approaches to International 
Partnership and Governance in Europe. Unpublished 
Doctoral Dissertation. 2007.

23.	 Gibbs D, Deutz P. Reflections on implementing industrial 
ecology through eco-industrial park development. Journal 
of Cleaner Production. 2007 Nov; 15(17):1683–95.

24	 Eco Industrial Park. A RECP Opportunity. Date accessed: 
26/01/2016: Available from: http://www.unep.fr/scp/cp/
RECPnet/2011/pdf/Day_2/Session_4/Eco_industrial_
parks/NCPCGujarat_EIP.pdf.

25	 Mehta PK. Greening of the Concrete Industry for Sustainable 
Development. Concrete International. 2002 Jul; p. 1–6. 

26	 Hawken P, Lovins E, Lovins H. Little Brown and Co.: 
Natural Capitalism-Creating the Next Industrial 
Revolution. 1999.

27	 Vanegas JA, DuBose JR, Pearce AR. Sustainable technolo-
gies for the building construction industry. Atlanta, GA: 
In Proceedings, Symposium on Design for the Global 
Environment. 1996 Nov.

28	 Saravanakumar K, Kumar RR. Analysis of water quality 
parameters of groundwater near Ambattur industrial 
area, Tamil Nadu, India. Indian Journal of Science and 
Technology. 2011 May; 4(5):1–3.


