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Abstract - The industrial symbiosis is a subset of industrial ecology used as a potential approach to waste management. The 
strategy to reuse waste between two or more industries in a relatively close geographical boundary is known as “Industrial 
Symbiosis.” 
In India, limited research has done in implementing industrial Symbiosis although some voluntary evolved network of 
industrial symbiosis has noticed during the study. These are Naroda By-product exchange Ahmedabad Gujrat, Taloja 
Industrial Estate Raigad District Maharashtra, Narela Industrial Estate New Delhi, Najangud Industrial Area Karnataka and 
in small and medium scale enterprises of Muzaffarnagar India. It suggests that the geographical proximity and informal 
sector plays a significant role in industrial symbiosis. Even in India, the material flow through informal sector is quite larger 
than the organized sector which concludes that studying industrial symbiosis in Indian context requires consideration of 
informal sector. 
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I. INTRODUCTION 
 
The industrial symbiosis is a subset of industrial 
ecology used as a potential approach to waste 
management. The strategy to reuse waste between 
two or more industries in a relatively close 
geographical boundary is known as “Industrial 
Symbiosis.” The industrial symbiosis is crucial since 
reuse is one of the preferred strategies in the 
hierarchy of waste management which followsthe 
order waste minimization, reuse, material recycling, 
energy recovery and waste disposal(Ariana Baina, 
2010). The main idea behind the industrial symbiosis 
is to form a closed loop where theby-productof one 
industry becomes a raw material for another industry. 
The exchange is not restricted to waste, but material 
and energy can also exchange between two or more 
industries. The concept of Industrial Symbiosis was 
developed in Kalundborg Denmark and implemented 
through “Eco-Industrial Parks.” 
Evolution of Industrial Symbiosis in India 
The industrial symbiosis is practiced voluntarily from 
thelast couple of years, but it evolved from the 
concepts of industrial ecology. During the1960s, a 
new approach towards industrial ecology was adopted 
in corporate sugar complex of Tamil 
Nadu(Ramaswamy, 2000).  A diverse complex was 
setup where one industry uses the waste of another in 
mutually beneficial manner. The SPB of corporate 
sugar complex has apaper mill which requires 
bagasse as a raw material for paper-making. To 
ensure regular supply of bagasse, a sugar mill was 
setup. It ejects bagasse and molasses as their waste 
products. These are used as raw material by apaper 
mill and nearby distillery for paper-making and in the 
production of ethyl alcohol. The sugar mill requires 
sugarcane which is supplied by the farmers. The 
company, in turn, gave them water for the cultivation 
of sugarcane. It is arranged by treating the wastewater 
ejected from thepaper mill. The combustible 

agricultural waste and bagasse pith generated in 
thecomplexis used as an energy source in the power 
plant. The above example shows that there are 
enough possibilities of creating industrial symbiosis 
complexes in rural India. 
Voluntarily evolveda network of Industrial 
Symbiosis in India 
Many industrial symbiosis initiatives are voluntarily 
evolved without being properly planned from scratch. 
The best example of such eco-industrial development 
is Naroda by-product exchange network in 
Ahmedabad, Gujarat(Kapur, 2002). There were 
several industrial symbiosis initiatives in it. It 
includes conversion of 100 tons per month industrial 
food waste into biogas. The commercial production 
of FeSO4fromspent acid. The use of chemical gypsum 
in cement manufacturing to avoid disposal. The use 
of iron sludge in brick manufacturing which is 
produced by dye manufacturing industries(Ariana 
Baina, 2010).The Taloja Industrial Estate Raigad 
District, Maharashtra, involves in byproduct 
exchange of scrubbed tailgasfrom one petrochemical 
industry to another(Seema Unnikrishnan, 2004). The 
Narela industrial estate in New Delhi constructed 
with the objective of minimizing economic costs. 
They have common effluent treatment plant (CETP), 
common guesthouses, common storage facilities, and 
common worker tenements (Ariana Baina, 2010). The 
study carried out by Ariana Bain et al. (2010) in 
Najangud Industrial Area Karnataka is thefirstin India 
tothoroughlyquantifymaterialflows using Material 
Flow Analysis which is a core methodology of 
Industrial Ecology. The study also explores the role 
of the informal sector and geographical proximity in 
industrial symbiosis. 
The latest study is carried out by Massachusetts 
Institute of Technologyto identify the existing 
industrial symbiosis connections in Muzaffarnagar 
India. The key finding of this study is that the 
material flow through informal sector is quite larger 
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than the organized sector(Shourjomoy 
Chattopadhyay, 2016).Hence studying industrial 
symbiosis in Indian context requires consideration of 
informal sector. 
 
II. RESEARCH METHODOLOGY 
 
The method comprises of the following steps to 
review the industrial symbiosis work in India,which 
are givenin below. 

 
Figure 1: Steps followed to review the Industrial Symbiosis 

 

CONCLUSION 
 
There is very limited research for implementing 
industrial symbiosis in India, although some 
voluntary evolved network is noticed during the 
literature review. The study suggests that to 
implement and push industrial symbiosis in India 
requires consideration of informal sector. Thus, if 
industrial symbiosis pushedinto Indian industries, it 
will have serious implications on the people working 
in the informal sector. As per the 2004-2005 
statistics, the share of employment of informal sector 
is 86.3 % which is decreased to 82.2 % in 2011-12. 
So, there would be implications on employment, 
environment, and society when workers will move 
from informal to the formal sector. 
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