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Waste Minimization Circle (WMC) 

 

The promoter(s) of the model 
 
The Ministry of Environment and Forest (MoEF), New Delhi, India has developed appropriate 

supportive mechanisms to help Small and Medium Industrial Clusters to adopt waste 

minimization in their industries. In this regard, MoEF initiated the project titled "Waste 

Minimization in Small Scale Industries" using the concept of "Waste Minimization Circles". 

This project is being implemented since 1992 with the assistance of National Productivity 

Council (NPC), New Delhi and the MoEF is funding this project. 

 

Geographical Location of the model 
 
The waste minimization concept was applied to various medium and small scale industries 

spread across the various states of India. 

 

Key objective 
 
The key objective of WMC was to realize benefits of Waste Minimization Concept and 

achieve conservation of resources and environmental improvement accompanied by 

enhancement in the financial efficiency of the circle by way of adoption of group efforts at 

industrial cluster level. This initiative was specially tuned to the needs of the SME’s to involve 

them in a sharing and learning experience. 

 

Scope of the model 
 

The scope of WMC was to develop innovative ideas towards identifying waste minimization 

options and implementing waste minimization solutions for achieving economic and 

environmental benefits through collective efforts. The various organizations involved in WMC 

and their functions are depicted in the figure below: 
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The specific role of the WMC project participants is explained below: 

The World Bank: Funding of the project 
 
Ministry of Environment & Forests: Sponsoring project and providing guidelines 
 
Project Monitoring Committee: Project monitoring / evaluation and providing guidance 
 
NPC: Project implementation, identification of cluster of industries, identification of opinion 
leaders/resource persons and identification of sector specific technical experts  
 
Besides the above mentioned agencies, the NPC/WMC facilitator and WMC member units 

perform the functions of organizing awareness workshop, establishment and running of 

WMCs,  formation of circle from interested units, organising training workshop, facilitating 

circle meetings and participating in circle meetings & discussions, implementing waste 

minimization options 

 
The WMC model was applied to the following industries spread across various regions of 
India; 
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·  Cleaner production in textile processing industry 

·  Waste minimization circle in rice mills 

·  Waste minimization in distillery unit – Conversion of batch distillery to continuous 

process 

·  Cleaner production in paper mills 

·  Cleaner production in refined edible oil & vanaspati manufacturing 

·  Cleaner production in dye manufacturing� 
 

Waste Minimization Methodology 
 
Waste minimization can be defined as "A new and creative way of thinking about products 

and the processes which makes them. It is achieved by the continuous application of 

strategies to minimize the generation of wastes and emissions". The underlying principle on 

which all the WM methodologies are based is on the famous DEMING cycle of Plan-Do-

Check-Act. A structured methodology helps in detailed assessment rather than making one 

jump to conclusions based on incomplete data. It also helps one to fix the targets more 

objectively aiding the organization to allocate resources efficiently. The methodology adopted 

in waste minimization circle is explained below 

 
Plan 
 
The following steps are involved: 
 

·  Make waste minimization team 

·  List industrial process steps (Unit operations) 

·  Identify & select wasteful process steps 

·  Prepare process flow charts 

·  Make material & energy balance 

·  Develop waste minimization opportunities 

·  Select workable waste minimization strategy 

 
Do 
 
The following steps are involved: 

·  Prepare for implementation 

·  Implement waste minimization strategy 

·  Assign cost to waste streams 

·  Monitor & evaluate results 

·  Sustain waste minimization solution 

·  Identify and discard wasteful process steps 
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Check  
 
The following steps are involved: 

·  Assess technical feasibility 

·  Assess economic viability 

·  Evaluate environmental aspects 

·  Review process to identify waste causes 
 
 
Act  
 
The following steps are involved: 

·  Incorporate the identified necessary changes in the waste minimization strategy 

·  Sustain waste minimization solutions  

 

Tools and Techniques involved 
 
The techniques involved in waste minimization are: 
 
Source Reduction  
 
Good housekeeping 

Technology-change 

Raw-material quality control 

Better process control 

Equipment modification etc. 

 

Waste Utilization  

Recycling 

Recovery  

Reuse 

 
The following figure depicts the essentials of waste minimization process   
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Results  
 
(Level of success, extension to other regions & evolving recommendations) 
 
The concept of waste minimization circle was tried in two phases. Phase-I was tried as an 

experimental phase with 15 WMC's established in different sectors in various towns and cities  

Having achieved success in the first phase, the second phase was initiated with plan to 

establish 100 WMC's. Till now 45 No. of Waste Minimization Circles are established covering 

180+ number of industries in 29 cities and towns covering 23 industrial sectors. 

 
An indicative list of industrial sectors in India w ho have adopted WMC is presented as Annex I 
 
 
The results achieved so far have been very encouraging. Together the 45 WMC's generated 

300+ Waste Minimization Options (WMOs) out of which 120+ options were implemented 

achieving an aggregate savings of Rs.100 Lakhs/annum. 

 
Some of the important sectors and places where WMC's are established are given below: 

·  Pulp & Paper - Muzaffarnagar, Chandigarh, Rajahmundry 

·  Refractories - Muzaffarnagar 

·  Dye and Dye Intermediates - Ahmedabad 

·  Distillery - Akluj 

·  Textiles processing and printing (Cotton, synthetics etc) - Ludhiana, Tirupur, Surat, 

Faridabad  

·  Engineering sector – Bhilai 

 
A few important recommendations that emerged during the interaction with the experts 

concerned with the promotion of the waste minimization circle are: 

·  Direct financial assistance not to be expected and industries involved in the circle 

should pool in their own capital 

·  Ready made technical solutions should not be looked for and the industries of the 

circle should make independent or collaborative research efforts to come up with 

solutions to their problems 

·  There should not be an  imposition of ideas on groups and each group should come 

up with their own ideas and suggestions within the framework of the circle to ensure 

effective functioning of the WMC  

·  The industries should be allowed to learn from their mistakes and should not be 

demotivated by pointing mistakes as this will be a deterrent to other industries who 

wish to join the circle. 

 
 
A summary of the interaction with the expert Dr. La xmi Raghupathy is presented as Annex II  
 
 
 
 



Indian Industry Network Model - Case Report Series   

Barriers 
 
In the initial stages, the attempts at forming the Waste Minimization Circle faced many 

barriers as it was a new initiative for the SME’s. There were many apprehensions amongst 

the industries coming together to work towards a common cause as they had not been part of 

such a scheme before. They hesitated to come forward to become a part of the circle as they 

feared misuse of the process information and competition from similar industries. Keeping 

with the adage of “seeing is believing” many of the SME’s were skeptical of the benefits that 

WMC would bring for them. 

 
The identified barriers in the effective functioning of the WMC were identified as under: 

·  "Not Me First" syndrome 

·  Fear of Competition 

·  Fear of losing monopoly 

·  Fear of misuse of information 

·  Fear of being exposed 

·  Skeptical about benefits of WMC 

 
 
Enabling Measures 
 
To overcome these barriers, certain initiatives were planned which are enumerated below: 
 

·  Free and informal atmosphere should be maintained 

·  WMC members should have harmony and respect for each other 

·  Experimentations/ trials should be encouraged 

·  Credit should be given liberally 

·  WM Methodology should be followed 

·  Proper documentation of activities should be done  

 
The expected gains for the WMC member units by participating in the waste minimization 

circle are mentioned below:  

 
·  Improved productivity and increased profits 

·  Improved Quality of Products 

·  Conservation of valuable Resources (Energy / Water / Raw Materials etc.) 

·  Progress towards achieving / complying with Emission Norms for Pollution Control 

·  Reduced Cost of Effluent Treatment / Pollution Control 

·  Improved Occupational Health and Safety standards 

·  Match Export Market Requirements  

·  Improved Documentation / Record keeping / Accounting system 

·  Developing Benchmarks for comparison with industry leaders 

·  Improved Work Environment / Ergonomics 
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·  Enhanced Public Image of the Enterprise  

 
 
 

Contact Details  
 
Sponsoring Agency – The Ministry of Environment & Forests has sponsored this initiative 

under the policy frame work of promoting waste minimization (WM) in India. 

http://www.envfor.nic.in 
 
Implementing Agency – National Productivity Council (NPC), a premier institution engaged in 

promoting productivity consciousness in executing the WMC program 

http://www.npcindia.org 
 
 
 

Contact Person 
Dr. Laxmi Raghupathy 

Advisor (Cleaner Technology) 

7th Floor, Paryavaran Bhawan, 

CGO Complex, 

Lodi Road, 

New Delhi – 110003 

Tel. No: +91-11-24363021 

E-mail: laxmi_ragu@yahoo.com  
 
     
Source 
 
http://wmc.nic.in/index.asp  
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Annex I Indicative list of industrial sectors in In dia who have adopted WMC 

 
 
S. No Industrial Sectors Location in India 

1. Refractories Muzaffarnagar 

2. Foundry and metal forging industries Belgaum, Delhi 

3. Hotels Mumbai , Shimla, Bhopal 

4. Textiles processing and printing Ludhiana, Tirupur, Surat, Faridabad 

5. Paints Vadodara 

6. Bulk Drug  

7. Rice Mills (Raw rice & Parboiled Rice) Nizamabad 

8. Pesticide Formulation Ahmedabad 

9. Lead Acid Battery Manufacturing Bangalore 

10. Ply Board manufacturing Dehradun 

11 Utensils manufacturing Jagadhri 

12. Pulp & Paper Muzaffarnagar, Chandigarh, Modi 

Nagar, Rajahmundry 

13. Dye and Dye Intermediates Ahmedabad 

14. Electroplating Ludhiana, Cuttack 

15. Distillery Akluj 

16. Dairy Calcutta 

17. Resins Vadodara 

18. Marble & Slurry Udaipur 

19. Steel Rolling Mills Ahmedabad 

20. Printed Circuit Board Ahmedabad 

21. Edible Oil Virudhunagar, Chitradurga 

22. Engineering sector Bhilai 

23. Jaggery making (Khandsari) Bijnore 

 



Indian Industry Network Model - Case Report Series   

Annex II: Waste Minimization Circle (Interaction wi th Dr. Lakshmi Raghupathi, Expert, 
WMC) 

 
Till date a total of 118 WMC’s have been established under the Waste Minimization Circle 

initiative, the main actors being the WMC facilitators and the Small and Medium enterprises 

(SME’s). The beneficiaries of this initiative so far have been 41 sectors and about 600 SME’s.  

Regarding the question of funding, 50% of the SME’s still continue to be dependent on the 

seed money for funding their participation in the WMC initiative, while others are ready to pool 

in their own finances. 

The size of the WMC usually varies from 6-14 industrial units  

Regarding the question of industries willing to come together for participation in the WMC’s, 

some industries are willing to come forward and participate while the response of certain 

industries is very guarded. Regarding the Intellectual Property Rights (IPR) being an issue 

with the industries, it certainly is an issue because every industry wants to keep to itself 

proprietary information and not share it with other industries. 

 

14 years since the inception of WMC, there has been a noticeable change in the response 

from the industry with many industries willing to come forward to be a part of the WMC, 

especially from the states of Tamil Nadu and Gujarat. Technological solution still remains to 

be the main support criteria which the SME’s look forward to while volunteering to be a part of 

the WMC initiative. 

 

As regards the question of resource constraints, in many cases, the waste minimization 

initiative did not go up to the demonstration stage due to the paucity of funds.  

The nature of meeting of the WMC members is disciplined but some members have a 

complaint that they are not taken into confidence before discussing issues that are of mutual 

importance.  

 

But the encouraging factor in the WMC initiative is that there has been a multiplier effect with 

more industries willing to participate in the formation of WMC. 

 

Sustainability of the WMC’s that have already been established since 1992 is a problem as 

there is no provision for the maintenance of the WMC that are in existence.  

 

An important development is the new guidelines being prepared by the Ministry of 

Environment & Forests (MoEF) for the industries to be a part of the WMC. The guidelines are 

yet to be made available for general information but the MoEF proposes to make it available 

on the internet.  
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The MoEF also proposes to change the methodology of establishment of the WMC’s. Instead 

of the SME’s volunteering to be a part, it has been decided to identify and target the 

establishment of a specific number of WMC’s, and then go about establishing these WMC’s in 

a phased manner according to the five year plan. 
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UNIDO Model 

Promoter of the Model and Year of Commencement  

United Nations Industrial Development Organisation (UNIDO) / Year 1996 

Geographical Location 

The initiative envisaged to target around 350 Small Scale Industries (SSI) Clusters in India 

through developing a model based on results from pilot projects in a few clusters.   

Key objective(s) 

Related to environmental, social, and economic / financial efficiency of industry, and/or 

network, and/or the region 

 

The primary aim of the initiative was to develop capabilities at both the local and national 

levels to promote SSI networking and cluster development.  

 

The specific objectives of the initiative were: 

- To assess the competitiveness and organization of the SSI clusters in India  

- To develop capacities of the clusters towards a common vision to achieve consistent 

economic growth in the National as well as International Markets and  

- To develop advisory services and institutions that can promote development of 

appropriate policies for SSI Cluster growth.   

Scope of the model 

�  Type of the industry (size, similar or dissimilar industry sectors, related, non-related 

industries in the model, export oriented etc.) 

The main target group for this initiative was the 350 Small Scale Industrial Clusters in 

India.   

�  Geographical coverage – local, regional, national, international – it means that the 

initial implementation of the model was local or was at several locations, and if it is 

planned to later extends to other regions. 

The model was designed to address the SSI clusters at the national level.  However, 

a few pilot initiatives at the local level (few selected SSI clusters) were implemented, 

which gave a basis for the other SSI clusters to follow.   

�  Activity (Human resource - sharing of experience / expertise, waste exchange, 

utilization of waste energy, social aspects, economic competitive aspects, reaching 

out to external / new markets etc. etc) 

The primary activity of the initiative was to build capacities of the SSI clusters through 

appropriate training, workshops and exposure visits to develop a strong economic 

base.    
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Model implementation methodology – key steps/activities, chart, participating institutions / 

stakeholders, duration of implementation 

Overview 

The project was implemented through a Focal Point based in New Delhi, comprising of four 

national consultants. These consultants were trained by UNIDO in the principles of cluster re-

structuring and networking.  At the cluster level, the Focal Point forged working partnerships 

with one or more institutions (NGOs, producers' consortia/associations, providers of business 

development services). This was done to facilitate the implementation of various initiatives 

and to pass on the competence acquired as a result of UNIDO training and hands-on 

experience gained in the pilot cluster. The programme also drew strength through 

collaborative support from national developmental institutions like Small Industries 

Development Bank of India (SIDBI) and the Development Commissioner Small Scale Industry 

(DCSSI).  

 

The initiative was monitored by a Steering Committee (chaired by Development 

Commissioner, Small Scale Industries the Ministry of Small Scale Industries), which 

strengthened the synergy between other Government initiatives and this initiative. 

UNIDO followed a methodological principle in its intervention at the Cluster level, which was 

as follows: 

a. The diagnostic phase 

b. The pilot phase 

c. The strategy and institution networking phase 

d. The self management phase 

 

a. The diagnostic phase 
 

The initial study generated crucial information about economical and social issues of cluster 

analyzed.  In addition, the study also brought out the potential, inter-firm relationship and 

institution support mechanisms that existed.  It also provided a means for building awareness, 

promoting trust among the Cluster actors and developing cluster action plan in which local 

institutions are closely involved.   The diagnostic study primarily helped in  

A) Fostering cooperation among the cluster actors through the process of assessment & 

formulation and  

B) Identifying the leader & counterparts who were available, willing and competent to 

assist the implementation programme.  

The diagnostic study was an essential first step in developing long term local capacities in 

handling evolving economical and technical issues. 
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b. The pilot phase 
 

While the diagnostic phase ended with the preparation of the broader action plan for the 

overall cluster, it was during the pilot phase that groups of firms which shared constraints 

were formed and specific action plan and initiative were prepared and implemented. It was 

during this phase that the project envisaged the beginning of results for the participating 

enterprises in the cluster.   

 

c. The strategy and institution networking phase  
 

This phase witnessed the involvement of both technical as well as financial institutions for the 

realization of the strategic project outcomes. UNIDO consultants ensured that the network 

could draw the assistance they required from the available institutions. In a relatively weak 

institutional environment, this task often implied upgrading the capacities of the specialized 

services center or, in some cases, even bringing about their establishment.    

 
d. The self management phase 
 

The last phase witnessed the gradual decrease in role for the UNIDO consultant. In the initial 

phase of the networks/association or revitalizations, the consultants were the real leader. As 

networks/association developed the function of the consultant shifted towards softer 

coordination and progressive transfer of the responsibility from them to the entrepreneur.  In 

order to balance the reduction in the assistance by the consultant, networks /association 

contracted a manager to assist in the implementation and upgrading of the action plan. 

UNIDO’s Industrial Cluster Methodology 
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Results 
�  Level of success 

�  If extended to other regions 

 

Salient outcomes of the UNIDO initiative are mentioned below: 

 

- In the four clusters that were assisted on a pilot basis  (Jaipur; Pune, Tirupur and 

Ludhiana), 7 institutions including export consortia, common service centers and SSI 

support Institutions/Associations have been established or revitalized. Approximately 

750 firms benefited from the programme activities. 

- A comprehensive data bank on 350 SSI clusters in India was made available to the 

policy makers. 

- More than 600 policy makers, development agents and academicians have been 

sensitized on the cluster development approach through national workshops and 

state level workshops, training and various other seminars.  

- Five state governments (Andhra Pradesh, Madhya Pradesh, Karnataka, Rajasthan, 

and Tamil Nadu) have adopted cluster development within the framework of their 

Target Group : 350 SSI 
Industrial Clusters 

Building Capacities of 
SSI Clusters : Through 
Workshops Training, 

Seminars 

Issues Addressed: 
Competence Building, 

Improving Market 
Access, Credit Facilities 

Building Institutional Network  

Focal Point in New Delhi  Local Institution  

Four National Consultants  NGOs, Private Associations  

Other Institutions 
Involved : National 

Banks, Industries and 
Development Banks 

Four Pilot Projects  

Learning from Pilot Projects 
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state industrial policies and they initiated pilot cluster interventions with UNIDO 

support. 

- Methodologies, tools and training modules were prepared to assist government, 

public institutions and associations to undertake cluster development. In line with the 

objective of assuring sustainability to the cluster development approach, UNIDO is 

invested increasingly more on this area, to ensure an adequate capacity building at 

the cluster as much as at the national level. 

 

To understand the evolved recommendations, barriers and limitations of the initiative, one of 

the pilot projects that were implemented as part of the overall project is discussed below 

(UNIDO Cluster Intervention in Jaipur).  The emerging issues at this industrial cluster level in 

this pilot project will draw similarities to all the other SSI clusters in India as well.  

 

Pilot Project - UNIDO Cluster Intervention in Jaipu r 
Background: Colorful hand-block printing enjoys a long tradition in Jaipur, the capital of 

Rajasthan, where approximately 550 small firms engage in both hand-block and screen 

printing and provide employment to almost 10,000 workers. Since the 1980s exports have 

picked up as a consequence of the growing worldwide appreciation for ethnic design and eco-

friendly dyes. Traditional hand-block printers based around the city of Jaipur, mainly in the 

villages of Bagru and Sanganer, failed to keep up with growing demand, especially in the 

1990s, progressively giving way to locally based screen printers. The latter not only enjoy 

lower production costs, but they were able to take advantage of the industry's reputation by 

picking up the same designs while doing away with vegetable dyes in favor of synthetic ones.  

The increasing competition from the screen printers has forced the block printers to squeeze 

their profit margins and increase the degree of self-exploitation.   

 

UNIDO’s Intervention:  
The diagnostic study conducted by UNIDO in 1997 identified an unexploited capacity for the 

traditional artisans in the cluster to target profitable national and world markets. The vision 

and action plan developed for the cluster envisaged the revaluation of the traditional form of 

production and the improvement of the living standards of the artisans by,   

- Reducing the cluster disarticulation (i.e. lack of linkages among the different cluster 

actors);  

- Enhancing the design, production and marketing capacity of the firms;   

- Developing a product image (including a common brand) in line with current market 

demand; and  

- Improving and increasing the types of business support services available in the 

cluster.   
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As a result of the UNIDO intervention the dormant artisan association, Calico Printers Co-

operative Society (CALICO), was revitalized. As an outcome, its membership increased from 

26 artisans to 120, and a common show room was created. In addition, several networks 

were promoted and an export consortium - Consortium of Textile Exporters (COTEX) - was 

formed.   

 

The local support institutions were initially apprehensive and were less interested in the 

UNIDO activities than the entrepreneurs. The first cluster-wide meeting called in January 

1998 had therefore limited results. In spite of the proposals coming from CALICO and COTEX 

and of the previous sensitization by UNIDO, the local institutions failed to pick up any of the 

projects identified, thus contributing to a further worsening of the relationships between the 

local producers and support institutions.  

  

UNIDO later opted for a more time-consuming sensitization of the support institutions both at 

the local level and through their headquarters, whereby the main thrust of the cluster 

approach was repeatedly presented, the initiatives identified by the artisans were introduced 

and financial support was requested. This strategy finally started to pay off as the National 

Bank for Agriculture and Rural Development agreed to make a " token" contribution (little 

more than 15% of the total costs) for the participation of the cluster artisans in a fair at Jaipur 

city. Since this ice-breaking initiative, collaboration within the cluster improved considerably.  

 

The Small Industries Development Bank of India (SIDBI) initiated various activities along with 

UNIDO and the cluster actors especially in areas related to marketing training, design 

development, technical training with National Institute of Design (a lead design institute), 

creation of Dhabu (mud-dye) pasting machine, creation of an innovative credit mechanism 

and targeted national and international exposure of artisans and exporters. SIDBI also 

adopted this cluster under its Rural Industrialization Programme for further intervention.  

 

Moreover, in an attempt to secure the emergence of a partner institution within the cluster, 

UNIDO started to collaborate more closely with a local NGO, the Indian Institute for Rural 

Development (IIRD), which was invited to participate and contribute to all cluster initiatives.   

 

Numerous other nation-wide SSI support institutions joined subsequently, Most prominent 

among them were the Small Industries Development Bank of India, the State Bank of India, 

the Development Commissioners (Handicraft), the Development Commissioners (Handlooms) 

and the Chamber of Commerce. By the end of 1999 their financial contribution to cluster 

related activities reached an average of 20%. Furthermore, it is now common for the local 

branch officers of these institutions to get in touch directly with CALICO, COTEX and the IIRD 

to learn about upcoming initiatives and to inquire about the possibility of co-financing them.   
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Strengthening the business system also required the improvement of the relationships 

between SSI and commercial banks, which had effectively ceased since a serious flood had 

hit the village in 1991 depriving the SSIs of their collateral. The initial meetings between 

members of CALICO and the bank managers were stormy. Thanks to the efforts of the Focal 

Point (who personally chaired the meeting), all participants agreed on a common platform 

and assigned individual responsibilities accordingly. One of the major outcomes was that the 

president of CALICO (one of the largest and most respected businessmen of Sanganer) could 

facilitate loan disbursement by providing collateral on behalf of the consortium's other 

members and by screening applications in light of his knowledge of the local firms. 15 loans 

applications were signed between the local banks and CALICO members within few months 

after the agreement had been reached. Subsequently, the supply of loans increased so 

dramatically that it is now common for bank managers to contact CALICO directly to ask if 

any other loan application has been handed in. With a view to reduce the gap between the 

bankers and the potential borrowers, SIDBI with UNIDO support conceived and sanctioned a 

Mutual Credit guarantee Fund Scheme where the former will contribute on a matching basis 

to the guarantee corpus created by the beneficiaries, 2 banks have already expressed their 

interest in making use of this scheme and is expected to have a wider outreach in the coming 

months. 

 

Evolving Recommendations   
   
Policy, technical, training, and infrastructure 

�  Identified Barriers 

�  Enabling measures 

 

The main objective of the UNIDO industrial cluster project was to develop capacities of the 

SSI clusters to be able to build a strong economic base in the emerging national and 

international markets.   

 

Barriers:  
 
Some of the barriers that were identified during the implementation of the UNIDO project 

were:   

·  The lack of communication among the firms within each cluster;  

·  Lack of Institutional Support;  

·  Inadequate quality control capacity of the entrepreneurs;  

·  Inadequate access to credit.   

Some of the generalized recommendations to improve an SSI Cluster performance that can 

be culled out from this initiative are mentioned below.   

- Developing a strong interaction between the firms/enterprises within an SSI Cluster 



Indian Industry Network Model - Case Report Series   

- Establishment of a local institution / association within each SSI cluster, which can 

moderate the interaction between firms/enterprises within an SSI cluster and between 

the cluster and support institutions outside the cluster (government departments, 

banks, etc).  The focal point institution can also hire consultants (technical and 

management) to constantly improve the production base of the cluster through 

appropriate consultations and training sessions.  

- A national-level institution to interact with the SSI clusters, understand their barriers 

and limitations to growth and thereby pushing their cause to policy makers at the 

central level to enable effective measures that can help improve their production.  

The national level institution also plays the role of sharing success stories of 

individual SSI clusters with the rest of the group.    

Contact data 
United Nation Industrial Development Organization 

Focal point  

Cluster development programme 

USO house 

Off shaheed jeet Singh marg   

6, special  institutional area 

New Delhi-110067,India 

Tel: + 91-11-26602885/6 

Fax: + 91-11-51688589/90 

E-mail- cluster@unido.org 

Website-www.unido.org 

 

United Nation Industrial Development Organization 

Private sector development branch 

Po box: 300,A-1400 

Vienna ,Austria  

Tel: +431 26026 3611/3829 

Fax: + 431 21346 3611 

E-mail- cluster@unido.org 

Website-www.unido.org 
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Annex 1: Interaction with Mr. Mukesh Gulati (Manage r, Cluster Development 
Programme) 

 
The clusters are not formed or selected but existing clusters with potential to develop and 

progress are explored to stimulate feasible development in a limited period of 3-4 years. The 

key actors at local level are 

 

·  Industry associations and networks 

·  Group of Business developers and consultants 

·  Public Institutions 

·  Regulatory bodies 

 

The key actors at National level are only to support in funding, policy level changes in the 

cluster development programme.Bulk of the work is being done with local institutions. 

 

Current scenario of UNIDO Clusters in India 

 

There are around 1000 clusters initiatives under progress in India and almost 20 institutions 

are independently funding the cluster development programme.Out of these 1000 clusters 

around 100 clusters are initiated 3-4 years back and bulk of these are of recent origin (i.e. 

they have initiated  2-3 years back). 

 

Cluster Size 

 

Average size of one cluster includes minimum of 100 enterprises but maximum of 10000 to 

12000 enterprises can also be accommodated in one cluster. Geographically the cluster can 

be considered as such region which can be traveled within duration of 1 to 1.5 hours. 

 

For example:  Bangalore as a whole is a cluster since it can be traveled due to its modes of 

transportation within 1- 1.5 hours. But in case of villages where slower modes of 

transportation are in existence the distance traveled will be less and hence less 

geographically dispersed. 

 

The cluster can go beyond a few Talukas but at most a district can be covered otherwise it 

becomes a administrative problem. Two adjacent districts can also be a part of cluster (it can 

be half area of each district) 

 

Cluster Implementation  

 

Once the clusters are selected it takes almost 6-12 months to build up the trust among the 

stakeholders. Initially the confidence and response of participating SMEs is low. 
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Barriers for project implementation (It varies from cluster to cluster) - Some of the cluster 

barriers were  

 

·  Technology  

·  Linkages to the market 

·  access to designs 

·  lack of designers  

 

Primary Objectives of the project 

·  To improve the local systems. 

·  Area of Research and development is not of primary focus in these projects because 

within a framework of 3-4 years this area would not progress much. Research and 

development is a long term issue and the participating SMEs requires immediate 

solutions to the project .Thus research & development facilities does not work much 

in this case. 

 

 

Nature and frequency of meetings of key cluster act ors 

 

Initially the frequency of the meetings among the cluster actors is quite high almost twice a 

week. 

Later on when there is a clear action plan and when the roles are defined the frequency of 

their meets goes down 

 

Big corporates for example a six club in Bangalore used to meet once a quarter, whereas in 

smaller networks they yet meet twice a week. 

 

Cross learning from international models 

 

Experience from Italian model - Which considers cluster as not only a economic system but 

also as a social system 

 

Role of Cluster Development Agent 

 

He has the most important role to play depending upon the scale and typology of existing 

problems. Once the cluster is selected the CDA has to  

 

·  diagonize the situation  
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·  develop trust between himself and other cluster actors and also between one set of 

cluster actors and other. 

·  draw up pilot activities and clear action plan.    

·  co-ordinate efforts of cluster actors,monitor the implementation and keep rectifying 

the errors. 

·  monitor progress 

 

CDA can be a social entrepreneur, local socio-economic integrator or facilitator.CDA need not 

necessarily be a solution provider or a R&D expert. 

 

CDA should have following qualities  

·  self motivated 

·  able to motivate and bring in new players 

·  able to build up trust and relationship 

·  good inter-relationship skills 

·  able to resolve the conflicts 

·  able to postpone the conflicts 

 

Tools developed under UNIDO Cluster Development Pro gramme 

·  diagnostic tools (For example ,set of questionnaires) 

·  tools for policy makers 

·  cluster selection tools 

·  methodological and operational tools 

·  operational toolbox for CDA(various situations and their alternatives) 

·  compendium of success case studies and operational guidelines. 

 

The end results and reports of the cluster projects  are displayed on two levels 

1. Firm level-wherein quality parameters,new investments,labour skills,savings etc are 

incorporated  

2. Meso level(cluster level)-public –private partnerships,number of industrial parks in 

process,labs that have come up 

 

 

Positive Outcomes   

 

After the implementation of cluster development programme many positive outcomes have 

resulted for example assistance from Business Developers and Service providers came in, 

common testing laboratories have been set up wherein the SMEs jointly use the facility, 

institutes with common objectives and targets have come more closer .ILFS a initiative to 
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focus on Infrastructural requirements of the Clusters is also one of the most important positive 

outcome arised due to the needs of clusters. 

 

Multiplier Effect 

 

To measure the multiplier effect of the project, one has to actually go beyond the project 

lifetime and evaluate it. The multiplier effect of UNIDO Project is due to the time constraint. 

 

Policy recommendations 

 

Government policies are more focused on a sectoral level and not cluster specific. Thus the 

impact of UNIDO Cluster Development Programme on the sectoral policies has been limited. 

But suggestions to government policy changes have been made. 

 

·  1997-2001- In this stage the key cluster actors worked directly with clusters and CDA 

·  2001-2003- Policy level capacity building tools are developed 

·  2003-2006- Along with policy, the activities were mainly focused on poverty 

alleviation 

·  2005-06- Making the clusters more socially and environmentally responsible. And 

also making the cluster environment more labor friendly and compliant to laws of 

land. 

 

Projects in pipeline 

 

·  Interlinking of clusters- This project of duration 3-4 yrs is aimed at linking one cluster 

with another. 

·  Interlinking of Indian and Italian Clusters – This project of duration 3 years is aimed at 

interlinking of  3-4 Indian Clusters with similar type of Italian clusters 

·  Foundation for MSME Clusters – to draw Best Operating Practices from successful  

international clusters and to help 8 developing countries on the concept of cluster 

formation. 
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CSMS Model 
 

Background of Environmental Management Project 
 

The Environmental Management Division (EMD) of the Confederation of Indian Industry (CII) 

is implementing the ‘Environmental Management Project’ with the Canadian International 

Development Agency (CIDA). The project is designed to raise awareness of environmental 

issues and reduce the environmental impact of Indian industry using management systems. 

 

Phase 1 established services to address various environmental issues such as hazardous 

waste management, contaminated site remediation, occupational health and safety, 

environmental auditing and ISO 14000 Environmental Management Systems standard. 

 

Phase 2 is a five-year extension to the project, to increase the implementation of 

environmentally and socially sustainable initiatives with Indian industries by linking 

environment, economic and social management systems and business strategies. Date of 

completion is 2008. 

Corporate Sustainability Management System model 
 

The promoter(s) of the model 
The project's principal partner from India will be CII-EMD, with the Department of Industrial 

Policy Promotion (DIPP) and the Ministry of Environment and Forests (MoEF). The Canadian 

Executing Agency for CII-EMP Phase II is SNC Lavalin , Canada. SNC-Lavalin is one of the 

leading engineering and construction firms in the world, and a key player in the ownership 

and management of the infrastructure providing project management and project financing 

services to a variety of industry sector. 

 

Geographical Location of the model 
The CSMS (Corporate Sustainable Management Systems) concept was applied to various 

large, medium and small-scale industries spread across the various states of India. 

Some of the important sectors and places where CSMS are established are given below 

�  Jubilant Organosys Limited (www.jubilantorganosys.com) 

�  Tata Iron and Steel Company Limited (www.tatasteel.com) 

�  Paharpur Business Centre & Software Technology Incubator Park (www.pbcnet.com) 

�  Maruti Udyog Limited (www.marutiudyog.com) 
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Key Objective  

The key objective of the model is to strengthen Indian Industries by providing environmental 

and social services based on Corporate Sustainability Management (CSM) systems for 

sustainable business performance. 

Activities include: 

�  Providing corporate environment and social management systems training (as 

components of CSM), 

�  Implementing CSM in three additional pilot companies, 

�  Promoting and replicating CSM results across small, medium and large industries. 

Scope of the model 

As CII and its pilot companies have initiated the implementation and integration of 

sustainability management into their existing systems, they have found it useful to modify 

these ten steps to more easily suit their existing management systems. In particular, these 

companies are familiar with terminology suited for the ISO 14001, ISO 9001, OHSAS 18000, 

Social Accountability 8000 (SA-8000), Balanced Scorecard, Business Excellence Model, and 

other business management systems.  

 

Indian companies have stated a real desire to try to build terminology and systems from these 

existing systems, as a starting point for any new type of management system whose value is 

yet to be proven. The Canadian developed framework for sustainability management is now 

being adapted by CII. But still it is benefiting from the involvement of Canadian experts, with 

CIDA support, in a collaborative framework. Although it is in its early phase, the evolving 

‘picture’ of the CII CSMS is as follows: 
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Focusing on leverage points – stakeholder engagemen t 

This Indian-led approach is contributing significantly to the buy-in of the pilot companies to the 

CSMS management system. It will increase the comfort level of companies with the majority 

of the sustainability management process, and focuses on some of the more innovative and 

unique elements of the system. In particular, the process of more systematic, and especially 

broadened, stakeholder engagement has quickly captured the imagination of corporate 

representatives and has become one of the most enthusiastic areas of focus. There is an 

emerging new understanding of the scale of consequence of such a broadened perspective 

for business products, services, operations and decision-making. 

 
Getting to Sustainability 

Fundamentally, CII and its members companies believe that through effective and broad 

engagement, they will be able to systematically and continuously integrate social, 

environmental, and economic considerations (past, present, and future) into decision-making. 

By having both the people, and the necessary data from evolving information systems, 

involved in the decision making, difficult decisions requiring a myriad of stakeholder opinions 

and dialogue to help determine the most appropriate and optimized balance course of action 

can be taken, and corresponding targets established. 

 

CSMS Methodology  

A generic global model 

The CII CSMS is a work in progress. It is being developed and continuously enhanced 

amongst the present group of key stakeholders, with the anticipation of expanding that scope 

to include a broader range of stakeholders of the participating pilot companies in the coming 

year. 

 

In early 2001, CII and CIDA commissioned ‘Ten Steps to Greater Corporate Sustainability’, a 

guidebook outlining 10 major steps for corporations interested in implementing sustainability. 

The guidebook, written by Canadian practitioners, was written based largely on the 

experiences of the leading western multinational corporations (MNCs) who were championing 

sustainability then. 



Indian Industry Network Model - Case Report Series   

 
10 STEPS TO GREATER CORPORATE SUSTAINABILITY 

 

Early challenges of implementation 

 
Managing expectations  

 Catch-all system: Many companies interested in the system have initially viewed it as a catch 

all system to replace existing systems. Most pilot companies have evolved this thinking to 

consider the CSMS as an extension and broad advancement and integration of existing 

systems, while maintaining those systems. Thus, the CSMS adds strategic clarity and 

integration, but does not yet serve to replace existing management systems. This might be a 

product of the long-term implementation of the system, but for the interim the value-added as 

viewed by these companies is the strategic value that can be brought to decision-making 

through a more holistic understanding of the business and its environment.  

Demand for CII CSMS services: Other CII member companies are keen to get involved, 

however CII feels optimal benefit can be derived by gaining initial experience with the pilot 

companies, then applying that experience in the next fiscal cycle to a second and larger round 

of sustainability pilot companies. 

 

Intimidation factor  

 The scale of complexity interpreted by these companies in terms of ensuring broad 

engagement, and the potential implications of sustainability on existing products, services, 

and means of doing business, has startled and intimidated many of the companies. There is 

little question as to the importance and value of proceeding, but rather the challenges in 
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implementation. CII has emphasized to these companies the need for a phased 

implementation, building on existing strengths or addressing existing gaps, while maintaining 

a view to the longer-term implications and considerations. This is also a key reason why the 

focus of the CSMS has shifted from a stand-alone management system to a management 

approach that builds upon, and builds synergy into, existing management systems. In this 

way, emphasis can also be placed on focusing in on key aspects most likely to generate 

value added and demonstrate the business case for further implementation. 

 

Generating corporate-wide interest and support 

CII’s Environment Management Division has typically worked in collaboration with 

environment departments of corporations, including the existing pilot companies. Given the 

extensive and corporate-wide impact of corporate sustainability management, a significant 

effort has been made to engage key actors across the various operational and support 

functions throughout the pilot corporations, and to assemble sustainability teams that reflect 

corporate-wide representation. This has in some cases been an initial challenge for 

environmental managers, however CII’s broader relationships with these companies, the 

environmental managers’ ability to communicate the broader considerations and issues 

across the corporations, and the scoping studies’ assessment of broader implications have all 

contributed to the successful creation of sustainability teams that have representation from 

across each company. 

 

Senior Executive support 

While take-up has been strong, one important limitation has been the limited involvement of 

senior management in implementing firms. Initial interest in environmental management 

implementation was largely driven by the demands for more systematic approaches to adhere 

with new environmental legislation. Senior managers have been content in allocating this 

responsibility to environmental departments, recognizing them as a risk to be managed and a 

necessary cost that allows the company to get on with the rest of business. Few senior 

managers have viewed environmental considerations with an eye on possible leverage points 

for enhanced innovation, the potential for new products and services, and the potential for 

new clients as well as more loyal clients. Learning from this experience, this limitation has 

helped shape CII’s approach to the CSMS, which targets the ongoing involvement of a broad 

range of senior management. 

 

This limitation has helped shape CII’s approach to the CSMS. The CSMS has, from the 

outset, aimed at securing high-level support, understanding, and enthusiasm for the initiative. 

Because of the limitations of past experiences, this process is not complete in all companies, 

however progress to date in several of the pilot companies has been extremely positive. Each 

pilot company has, and continues to, engage across corporate functions, and to develop the 

corporate-wide business case in collaboration with all operations and functions. As a result, 
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when the opportunities for business value from CSMS have been brought to senior 

management attention, the response has been extremely enthusiastic. As a result, 

widespread senior level time is being committed to the corporate sustainability effort on an 

ongoing basis. 

Next Steps – Roadmap for Corporate Sustainability i n India 

The CII CSMS is a five-year collaborative initiative between the Confederation of Indian 

Industry, the Canadian International Development Agency, and Canadian corporate 

sustainability practitioners. Broadly speaking, the Year 1 goal of the CSMS program is to 

demonstrate meaningful value to business and impaction sustainable development through 

the first stages of implementation of the system with the pilot companies. 

 

As noted, year 1 goals for the pilot companies typically include: 

�  Broadened and more systematic stakeholder engagement; 

�  Enhanced understanding of the company-specific business case, and a clearly 

articulated sustainability framework that builds upon each company’s existing 

approach to business; and 

�  Capture the business case, sustainability framework, and baseline key performance 

indicators, along with targets for coming year (or means of determining them), in a 

corporate Sustainability Report. 

 

As part of their efforts to broaden their engagement, the CII CSMS pilot companies had 

attended the World Summit for Sustainable Development in Johannesburg, South Africa. 

These companies saw the Summit as the perfect opportunity to learn more about 

sustainability, and to engage in discussion with some of their key stakeholders, including 

those in their value chain, about challenges related to sustainability, and the opportunity for 

collaboration in addressing those challenges. 

 

The biggest challenge today lies in getting the leading companies to visualize Corporate 

Sustainability as the most effective way to manage business risks, and creating opportunities 

wherever possible. These risks, or the “non-sustainabilities,” may emerge from environmental, 

occupational health & safety, economic, ethical, and social fronts. For both - managing risks 

and creating opportunities - the key to their success lies in effective stakeholder engagement 

processes, and integrating the findings with the business models and systems within 

organisations 

 

For the rest of CII’s corporate members, and the broader Indian business community, CII is 

utilizing its experience with the pilot companies to build a team of sustainability practitioners 

and a suite of sustainability services to support Indian business in the transition to 

sustainability. These resources will complement what CII hopes will be the Corporate 
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Sustainability Management System model, a system that can be implemented as a stand-

alone system, or built upon existing systems to bring out sustainability related opportunities 

and value. Interest in sustainability management has been much stronger than expected, and 

CII looks forward to being the sustainability partner of choice for Indian businesses wishing to 

implement corporate sustainability. 

 

 

Contact Person  

Ms. Seema Arora 

Confederation of Indian Industry  

Environment Management Division  

Core 4A, 4th Floor 

India Habitat Center, Lodi Road 

New Delhi 110 003 

Tel: (91 11) 2468 2230-35 

Fax:(91 11) 2465 3407 

Mail:seema.arora@ciionline.org 

Website: http://www.ciionline.org/  
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Annex 1: Interaction with Seema Arora, expert CSMS Model 

The CSMS initiative is exclusively company based as it is not possible to replicate a similar 

initiative with the sectors, given the time constraints. The CSMS initiative is still being 

continued with Tata Steel and Jubiliant Organosys. Other major industrial players like Sahara, 

Godrej, Gujarat Ambuja and Sesa Goa have also opted to be a part of the CII CSMS initiative. 

Regarding the role of other partners in the CSMS initiative, the Ministry of Environment & 

Forests (MoEF) chaired the steering committee meeting on CSMS while Department of 

Industrial Policy Promotion (DIPP) and Department of Economic Affairs (DEA) were the 

ministries involved in the project review committee.  

 

From the four pilot studies conducted and the feed back received from the companies the ten 

steps to greater corporate sustainability have been revised. The revised approach consists of 

four major components: 

 

�  Leadership & Vision 

�  Stakeholder’s engagement 

�  Integration of management systems 

�  External reporting 

 

An interesting feature of the revised approach is that the company wishing to participate in the 

CSMS initiative has the option and flexibility to start with any of the four major components 

and then continue through the remaining three components. For example, the Tata’s have 

started out with the leadership and vision component, Godrej has adopted the integration of 

management systems as the first step to CSMS and Sesa Goa chose to begin with the 

external reporting component of the CSMS initiative. 

For each of the four components, specific tools have been developed for the industry to adopt 

the CSMS model. These tools are in the form of training materials and manuals that can help 

the companies to implement CSMS internally. The tools in most cases are customized 

according to the needs of the company.  

 

The current CSMS model gives the companies a level of comfort to apply it to their units, 

which was not the case earlier. It is interesting to note that the Sigma guidelines have not 

been referred in the formulation of the tools within the CSMS initiative. The CSMS initiative 

also involves four quadrants namely today, tomorrow, internal and external. The CSMS model 

is a departure from the Corporate Social Responsibility (CSR) model in that CSR was largely 

a philanthropy base model while CSMS addresses the social as well as the management 

issues within a company. 

 

To the question of the CSMS model being applied only to the large corporate companies, it 

was clarified that Paharpur Business Centre & Software Technology Incubator Park that was 
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among the four chosen pilot company where the CSMS initiative was first tries out was a 

medium level enterprise. It is now being tried to apply the model to the supply chain through 

the Original Equipment manufacturers (OEM’s) so that it has a cascading effect to the lower 

tiers in the supply chain. 

 

CII has recently constituted the “Sustainability Award” for rewarding excellence on the Triple 

Bottom Line performance of a particular industry. The prime objective behind this is 

motivating the industries to adopt the CSMS initiative and create role models for the other 

industries to follow. Regarding the issue of CSMS hoping to achieve the objective of poverty 

alleviation, it is expected that the industry first addresses the cost and risk reduction issues 

arising out of environmental and management needs. Once this is achieved, the industry if 

expected to concentrate on the unmet needs like poverty alleviation. 

CII mainly focuses on training and capacity building while offering CSMS initiative to the 

company so that they can carry forward the process independently in the years to come. 

 

A major development that has occurred relating to the CSMS is that previously the Canadian 

International Development Agency (CIDA) was to provide their technical expertise to the 

CSMS initiative till 2008. But CIDA has ceased to be a part of the initiative since early 2006.  
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Zoning Atlas 

Promoter of the Model / Year of Implementation 

Central Pollution Control Board in collaboration with State Pollution Control Boards and GTZ 

(German Technical Cooperation) / Year 1995 

 

Geographical Location 

National with District Level Mapping / Zoning - The target for the project was all the Districts in 

the Country.  The pilot phase that began in 1995 initiated the project in 19 districts in the 

country.   

Key objective(s)   

Related to environmental, social, and economic / financial efficiency of industry, and/or 

network, and/or the region 

The objectives of preparing a Zoning Atlas for the siting of Industries were: 

·  To zone and classify the environment in a district 

·  To identify locations for siting of industries 

·  To identify industries suitable to the identified sites 

 

Due to increasing pollution, the environmental standards were being made more and more 

stringent with time. The costs of pollution control investments on the industry are 

tremendously increasing, sometimes posing a great burden on the industry and adding to the 

risk of closure by the regulatory authorities. A situation was arising, where the costs due to 

environmental considerations are more than the economic considerations.  The preparation of 

Zoning Atlas based on environmental considerations was, hence, relevant and justified. 

Scope of the model 

�  Type of the industry (size, similar or dissimilar industry sectors, related, non-related 

industries in the model, export oriented etc.) 

The target group of industries that the Zoning Atlas aimed at addressing was all the 

industries whose processes or discharge had a pollution potential to water, air or 

land.  

 

�  Geographical coverage – local, regional, national, international – it means that the 

initial implementation of the model was local or was at several locations, and if it is 

planned to later extended to other regions. 

The first phase of the project that begun in 1994 covered 19 districts in the country 

and subsequently it was planned to cover all the districts.   
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�  Activity (Human resource - sharing of experience / expertise, waste exchange, 

utilization of waste energy, social aspects, economic competitive aspects, reaching 

out to external / new markets etc. etc) 

 

The primary activity in the project was the preparation of maps and information in a 

Zoning Atlas that provide detailed information on characteristics of the District and on 

air pollution and water pollution aspects.  

  

For siting of industries, both the economic factors, such as availability of raw 

materials, market for finished product, water supply, electricity, labour availability etc., 

and the environmental factors are to be considered. The Zoning Atlas considered 

only the environmental aspects.  Assuming that the industries were the best in 

identifying the sites best suitable from economic considerations, the Zoning Atlas 

deemed to address the environmental considerations; the industries were to 

subsequently evaluate the site suitability for other considerations. Considerations of 

economic factors maximize profits over a short period but considerations of 

environmental factors minimize liabilities over a longer period.  

 

Model implementation methodology  

Key steps/activities, chart, participating institutions / stakeholders, duration of implementation 

The Zoning Atlas programme was part of a larger programme initiated by the CPCP, which 

included the following activities:  

 

- Preparation of a National Level Environmental Atlas of India  (a compilation of 

environmental information presented in the form of maps, text, statistics etc.)  

- Preparation of an Environmental Atlas for Metro Cities  (shows trends of pollution 

for the metropolitan and other major cities in the country) 

- Preparation of a State Level Mapping of environmentally sensitive zones and 

industrial sites - State wise  (information on environmentally sensitive zones such as 

national parks, sanctuaries, forests etc. are mapped) 

- Preparation of a District Level Zoning Atlas for Siting of Industries - District-wi se 

(zones and classifies the environment, District-wise, and provides information on 

environmentally sensitive zones and possible sites/zones for siting of industries) 

- Preparation of a Local level Industrial Estate Planning  (these studies, in 

continuation of the Zoning Atlas studies, help in identifying sites for industrial estates 

or growth centres or a cluster of industries.)  

- Preparation of an Environmental Management Plan for Urban Areas  (studies are 

targeted at identifying problems due to poor land use compatibility and lack of 
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infrastructure in cities and providing solutions. Planning authorities from cities are 

also being trained on environmental considerations in urban planning) 

 

In addition, the other activities that formed part of the programme were: 

- General activities - Training, workshops and awareness programmes to Govt. bodies, 

NGO, industrial associations etc.   

- Environmental planning capacity building in the State Pollution Control Boards   

- Pilot studies, Research   

 

The broad methodology of the Programme is presented in the Flow Chart Below. 

 

 

In the context of an industrial cluster, the Zoning Atlas for Siting of Industries and the 

Industrial Estate Planning were important.  The aspects addressed in these two projects 

under the larger programme are discussed below.    

 

The approach adopted for identifying sites/zones for industries or industrial estates has the 

following two phases:  

Rapid assessment in 1:250,000 scale; and  

Micro-level studies in 1:50,000 scale.  
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Zoning Atlas for Siting of Industries  

The District-wise Zoning Atlas  for siting of industries, zones and classifies the environment 

in a District and presented the pollution receiving potential of various sites/zones in the 

District and the possible alternate sites for industries, through easy-to-read maps (1:250,000 

scale). The District-wise Zoning Atlas studies were taken up to help overcome the problems 

of improper siting and incompatible land use, lack of proper treatment and disposal facilities 

for wastes and to minimize risks on the surrounding environment by identifying zones/sites 

that were environmentally sound for siting of industries or industrial estates. The studies 

helped in identifying areas to be avoided for siting of industries and to find out alternate 

sites/zones that may be considered for siting of industries. These studies helped the industrial 

entrepreneur in selecting sites that are environmentally sound, the regulatory authorities in 

issuing environmental clearances, the Government in taking policy decisions on industrial 

siting and the public in knowing the type of industrial development in advance. The studies 

will help decision making on site clearance transparent, faster and reliable.  By 2001, the 

project was expected to cover approximately 100 districts in the country.  

 

Industrial Estate Planning 

In continuation of the Zoning Atlas study, the Industrial Estate Planning  studies were taken 

up at a micro-level (1:50,000 and lower) to come up with sites for industrial estates, to 

suggest wastewater disposal points and to provide suggestions on control of surrounding land 

uses.   (A classification based on the Pollution Potential of Different Types of Industries is 

provided in Annex 1 ).  The industrial estate planning was initiated in approximately 15 

districts in the country by the year 2000. 

 

The maps and information included in the Zoning Atlas provide detailed information on 

characteristics of the District and on air pollution and water pollution aspects. While the base 

map and the village reference map are used as reference maps for the reading various maps 

the characteristics of the District are shown by the following maps: 
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·  Characteristics of the District: 

Base map, Village reference map, Land use map, Physiography map, 

Agricultural use and capability map, Drainage map and Locaton of existing 

industries. 

·  Unsuitable zones: 

Sensitive Zones map (including forests, monuments, ecologically sensitive 

areas etc.) 

·  Air pollution related maps: 

Air quality map, Aerial sensitivity map, Dispersion sensitivity map, Air 

pollution sensitivity map, Risks due to siting of air polluting industries. 

·  Surface water related maps: 

Surface water use and quality map, surface water flow map, surface water 

pollution sensitivity map, Risks due to siting of water polluting industries. 

·  Ground water (GW) related maps: 

GW pollution sensitivity map, Risks due to siting of GW polluting activities. 

·  Alternate zones: 

Industrial suitability map (showing possible zones for various types of 

industries) 

Results 

�  Level of success 

�  If extended to other regions 

The proposed impacts of the Zoning Atlas Project are presented in the chart below. 

 

 

Zoning Atlas 
Contribution 

Towards 
Sustainable 

Development 

Improving 
Natural 

Resource 
Planning 

Fostering 
interagency 
cooperation 

Initiating new 
fields R & D 

Fostering Networks 
of Institutions etc. 

Changing EIA 
practice in India  

Support 
Development of 

preventive 
environmental 

protection policies 

Improving 
Town planning 

& Regional 
planning Initiating new 

monitoring 
concepts 
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Some of the salient results of the project are mentioned below: 

- Environmental Studies for different spatial levels and purposes were prepared, 

published and disseminated.  

- The results were used by competent authorities  

- Strengthened Institutional Capacity in  

o The managerial capacity and competence of the Environmental Planning Cell 

at CPCB 

o The technical capacity in the field of computerized cartography (GIS) 

o The capacity and competence of the State Pollution Control Boards in 

executing relevant environmental studies and 

o Capacity in developing and implementing awareness programmes 

 

 

Evolving Recommendations   

Policy, technical, training, and infrastructure 

�  Identified Barriers 

�  Enabling measures 

 

Limitations of the Zoning Atlas  

The limitations of the zoning atlas are: 

·  The maps are prepared in 1:2,50,000 scale (1cm=2.5 km) which means that 

micro-level details cannot be considered. It is also time consuming and 

expensive to carryout studies at regional level in a more detailed scale. 

·  The Atlas takes into considerations, only the environmental factors for siting 

of industries as the industrial entrepreneur is presumed to be the best judge 

for identifying site suitability based on economic considerations. Also. It is 

beyond the scope of the Pollution Control Board to look into economic 

aspects such as availability of raw materials, market labour etc. 

·  The maps available with various departments even if in the same scale, do 

not always have matching boundaries.  The boundaries shown in the 

toposheets are presumed to be accurate. 

·  Due to availability of secondary information several times in different scales 

than that required, these information had to be converted to the adopted 

scale (1:2,50,000). While making scale conversion, error is minimized in the 

environmental related aspects viz. forests, sanctuaries, etc. an distributed in 

the aspects that are not very relevant, from environmental impact point of 

view. 
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·  The Atlas has been prepared mostly based on available information, as it is 

very expensive and time consuming to gather primary data. Also, it is beyond 

the scope of the Pollution Control Board to create primary data on aspects 

such as land use, physiography, soil types, etc. wherever maps/data are not 

available, assumptions have been made based on fields visits, available 

reports (not maps) and experiences the State Pollution Control Board in the 

District. 

·  The identified suitable zones are based on studies in 1:2,50,000 scale and 

based on available data. Hence the above conclusions only provide 

guidelines for taking decisions on industrial sites and should not be 

considered as consent to establish industries. Micro-level detailed studies are 

to be carried to evaluate EIA before taking decision on siting a polluting 

industry. 

·  Information on Environmental Management Plan for the Industries in a 

particular cluster after having been sited in a district based on environmental 

factors is not being considered.  

 

Enabling measures 

The project highlights the following enabling measures: 

 

- Institution: A technically and managerially empowered Institution (Regulatory 

Authority), which understands both environmental condition at a local level and 

pollution potential of an industry, thereby being able to help in appropriate siting 

aspects.  

- Information: Environmental Assessment for planning purposes and the need for 

spatial data (GIS Maps) to help site an industry with pollution potential.   

- Policies: Need for appropriate policies that and regulatory framework that encourages 

effective siting of industries based on their pollution potential.   

 

Contact data 

Central Pollution Control Board 

Central Pollution Control Board 

Parivesh Bhawan, CBD-cum-Office Complex 

East Arjun Nagar, DELHI - 110 032 INDIA 

cpcb@alpha.nic.in 
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Annex 1: Classification of Industries Based on Poll ution Potential 

 

S.No  Industries  Air 
Pollution 
Potential  

Water 
Pollution 
Potential  

Solid/hazardous 
waste  

 1. Cement A1  W3  S3  

 2. Oil Refinery, Petroleum Refining A1  W1  S1  

 3. Petrochemicals  

( Basic & Intermediates)  

A1  W1  S1  

 4. Integrated Iron & Steel A1  W1  S1  

 5. Thermal Power Plants A1  W1  S2  

 6. Fertiliser A1  W1  S1  

 7. Copper Smelter A1  W1  S1  

 8. Distillery ( Alcohol distillery )  A2  W1  S2  
 9. Dye and Dye Intermediates A1  W1  S1  

 10. Leather Tannery  

a) Chrome Tanneries / Combined Chrome 
& Vegetable Tanneries  

b) Vegetable Tanneries  

A2  

A2  

W1  

W1  

S1  

S2  

 11. Pesticides A1  W1  S1  

 12. Pharmaceuticals (excluding formulation) A1  W1  S1  

 13. Zinc Smelter A1  W1  S1  

 14. Aluminium Smelter A1  W1  S1  

 15. Sugar A2  W2  S2  

 16. Caustic Soda  

a) Mercury cell  

b)Membrane cell  

A1  

A1  

W1  

W1  

S1  

S2  

 17. Pulp & Paper  

a) Agro Based  

b) Waste Paper Based  

A1  

A2  

W1  

W2  

S2  

S2  

 18. Man Made Fibres  

(Synthetic; Semi Synthetic)  

A1  W1  S1  

 19. Cotton Textile Industries A2  W1  S1  

 20. Composite Woollen Mills  

a)Common  

b)Special (Chromium & Sulphide)  

A2  

A2  

W1  

W1  

S1  

S1  
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 21. Electroplating A1  W1  S1  

 22. Stone Crushing A1  W3  S3  

 23. Coke Oven A1  W1  S1  

 24. Synthetic Rubber A1  W2  S2  

 25. Fermentation  
(Maltries & Breweries)  

A2  W2  S2  

 26. Calcium Carbide A1  W2  S3  

 27. Carbon Black A1  W3  S3  

 28. Lead Smelting A1  W1  S1  

 29. Nitric Acid ( Emission of oxides of 
nitrogen) 

A1  W1  S1  

 30. Sulphuric Acid ( Emission of SO2 & Mist) A1  W1  S1  

 31. Natural Rubber A3  W2  S2  

 32. Asbestos manufacturing  
( Including all process involving the use of 
Asbestos)   

A1  W3  S2  

 33. Re-Heating ( Reverberatory) Furnace, 
Capacity : All Sizes 

A1  W3  S3  

 34. Foundries, Cupola, Arc Furnace, Induction 
Furnaces 

A1  W3  S1  

 35. Small Boilers  

·  Less than 2 t/hr   
·  2 to 5 t/hr   
·  More than 15 t/hr  

A3  
A2  
A1  

W3  
W3  
W3  

S3  
S3  
S3  

 36. Paint (excluding formulation) A1  W1  S1  

 37. Inorganic Chemicals A1  W1  S1  

 38. Glass  

·  Sodalime & Borosilicate and Other 
special glasses(other than Lead)  

Furnace capacity:  
i) Up to product draw capacity of 60 t/day  
ii) Product draw capacity more than 60 
t/day   

·  Lead Glass:   

Furnaces of all Capacity 

 
   
   
   
   

A2  
A1  
A1  

 
   
   
   
   

W3  
W3  
W3  

 
   
   
   
   

S3  
S3  
   
   
S3  

 39. Lime Kiln A1  W3  S3  

 40. Slaughter House, Meat & Sea Food 
Industry  
A. Slaughter House - all capacities  
B. Meat Processing  

·  Frozen meat   

A2/A3  
A3  
   
   
   
   

W2  
W3  
   
   
   
   

S2  
S3  
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·  Raw meat from own slaughter 
house   

·  Raw Meat from other sources  

C. Sea Food 

   
   
A2/A3  

   
   
W2  

   
   
S2  

 41. Food and Fruit Processing  
A. Soft Drinks  

·  Fruit Based Synthetic  

( More than 0.4 t/d)  
Bottle & Tetrapack  

·  Synthetic( Less than 0.4 t/d)  

B. Fruit & Vegetables  
C. Bakery  
a) Bread and Bread & Biscuit  

·  Continuous Process  

(More than 20t/d)  

·  Non Continuous Process   

(Less than 20t/d)  
b)Biscuit Production  

·  all capacities   

D. Confectioneries  

·  > 4 t/d   
·  Below 4 t/d  

A2  
   
   
A3  
A2  
   
   
A2/A3  
A3  
A2/A3  
   
   
A2/A3  
A3  

W2  
   
   
W3  
W2  
   
   
W2  
W3  
W2  
   
   
W2  
W3  

S2  
   
   
S3  
S2  
   
   
S2  
S3  
S2  
   
   
S2  
S3  

 42. Jute Processing A2/A3  W2  S2  

 43. Dairy A2/A3  W2  S2  

 44. Ceramic Industry A1  W3  S2  

 45. Starch and Glucose A3/A2  W1  S2  

 46. Wood and wood products  
a)Ply wood manufacturing  
b)Fibre board manufacturing  
c)Furniture  

A2  
A2  
A3  

W1  
W2  
W3  

S1  
S2  
S3  

 47. Paper Board A3  W2  S2  

 48. a) Pottery and Earthen Ware  
b) SSI & Using Furnace oil  

A2  
A3  

W3  
W3  

S3  
S3  

 49. Toxic Organic Chemicals A1  W1  S1  

 50. Soap (Detergent Formulation) A2/A3  W2  S2  

 51. Bone mills and allied industries  A1  W2  S2  

(http://www.cpcb.nic.in/zonoutcomes.htm ) 
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A1 category - industries with emissions from combustion of fuels using coal >125 t/hr or 
equivalent fuel, or industries having process emissions emitted through organised let out 
system (stack) or having fugitive emissions or odour nuisance, or industries generating noise 
levels > 90 dBA  

A2 category - industries with combustion emissions from usage of coal < 125 t/hr or 
equivalent, or generating noise levels between 70-90 dBA, or having diesel generator sets > 
50 KVA  

A3 category - industries having emissions only from boilers of steam generation capacity less 
than 2t/hr but not using coal, or noise of <70dBA, or using DG sets upto 50 KVA  

W1 category -industries generating wastewater of inorganic nature or organic waste of not 
easily biodegradable or toxic nature or combination of all and W2, W3 categories.  

W2 category - industries generating wastewater which is easily biodegradable and non-toxic, 
industries generating slurries and high temperature effluent.  

W3 category - industries with wastewater from domestic use/cooling or boiler blow down 
(having no temperature variation and metals or other contaminants) or generating no 
wastewater or industries with complete recycling system/reutilization with `Zero' discharge.  
 

S1 category - hazardous waste as defined under rule 3(i), 3(n) and 4 of the Hazardous Waste 
Management and Handling Rules, 1989 or waste water of not easily biodegradable and toxic 
nature.  

S2 category - inorganic and organic compostable waste and all wastes with leachate potential 
or wastewater of easily biodegradable and non-toxic nature.  

S3 category - solid waste of inert nature or no waste or with recycling arrangements. No 
discharge of waste water on land.  
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Contact Us  
SINET Secretariat  

c/o Network for Preventive Environmental Management (NetPEM) Public Trust, 
301, 3rd Floor, Samved Sankul, Temple Road, Civil Lines, 

Nagpur – 440001, India. 
Phone: +91- 712 – 2552725/26, Telefax: +91- 712 – 2562723  

Email: coordinator@sinetinfo.org       Project Home Page: www.sinetinfo.org 

Asia Pro Eco Programme  
Is a five years programme launched by European Union in 2002, The main target is to 
adopt policies, technologies, and practices that promote cleaner, more resource     
efficient, sustainable solutions to environmental problems in Asia. The programme 
provides support through grants to policy reinforcement, operational and practical   
dialogue, diagnostic   studies, technology partnership and demonstration projects, in 
the field of environment.  The programme supports non profit organizations from EU 
and Asia.  
 
 
About SINET 
The aim of sustainable industrial network and its application on micro regional         
environmental planning is to interpret and adapt an understanding of the natural     
system and apply it to the design of the man-made system, in order to achieve a    
pattern of industrialization that is not only more efficient, but which is intrinsically    
adjusted to the tolerances and characteristics of the natural system. An industrial   
system of this type will have built-in insurance against environmental surprises,       
because their underlying causes will have been eliminated at the design stage.  A   
micro-region is a distinct territorial unit with clearly marked boundaries below the    
regional level, but above the village level. Micro-regional environmental planning    
attempts to coordinate the planning activities of the various actors within a limited 
territorial unit.  
 
The project will look at analyzing and documenting various success and failure stories 
of industry networks from Sweden/Europe and India/Asia, and to ascertain their      
impacts on environment and sustainability aspects of the respective micro regions. 
Emphasis will also be placed on creating awareness on the influence of industry     
network (key economic activity) on the micro region’s environmental and sustainability 
aspects.  


